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T is the twentieth symbol in our alphabet. It has varied 
but little in form since the earliest days when it ap- 
peared in Greece and Italy, though some of the Italic 
alphabets exhibit variants : in Umbrian and Etruscan 

inscriptions wo find the horizontal stroke sometimes on one 
hide only, and slanting ; sometimes the form is nearly that 
of our ordinary small t without the ornamental turn at 
the bottom. In value it has been in all languages a surd 
or voiceless dental, corresponding to rf, which is voiced. 
But the term “ dental ” includes some varieties of position, 
of which the most definite are — (1) where the point of the 
tongue touches the teeth (true dental ”), as in French ; (2) 
where the tongue touches the gum beliind the teeth, and 
not the teeth at all, as in English ; (3) where the point of 
the tongue is slightly bent back against the palate, produc- 
ing^he sound much heard in south India (often called 
“ cerebral ”), T when followed by i or y is liable to pass 
into the «-sound ; this happened in the local dialects of 
Italy before the Christian era ; at Rome the transition was 
later. This changed sound passed on into the Romance lan- 
guages, c.^., in French “nation,’’ pronounced “nasion,” 
whence in England it was sounded first as “ nasiun ” and 
now as “nashun.” Similarly in English t followed by u 
undergoes a change of sound ; this is due, however, to the 
old sound of iZ, viz., long Frencli w, or Old English y. This 
long yy developed into the ?u sound heard in “use,” 
“cure,” &c.; then the new i affected the preceding t, and 
the result is Uhy as in “ nature ” (natshure) ; similarly d in 
“ verdure " is sounded as d^h (verdzhure). 

^ English employs the digraph th to denote two sounds, 
differing as voiceless and voiced sounds — the initial sounds 
of#“ thin ” and “ then ” respectively. It would be a great 
convenience if dh could be used for the voiced sound, so 
that “then” should be written “dhen.” But it would bo 
even better if the single symbols could be employed to 
denote these single sounds, as was to some extent the case 
in the earlier days of our language : in Anglo-Saxon wo have 
the two symbols 3 and f. The first is only a d crossed ; tlie 
socood was a rune and was called “ thorn.” These, however, 
were not consistently employed one for the voiceless and 
one for the voiced sound ; also ih is actually found in the 
oldest texts, and later on it occurs together with 3 and p, 
is probable that the voiceless sound was originally the 


only one in Teutonic. It was eventually differentiated into 
two sounds ; but, as is usually the case, writing reinaineJ 
more archaic than speech. In modern English and Ice- 
landic, and probably in the parent Teutonic also, initial 
ih is voiceless, except in English in a small number of 
pronouns and particles in common use, as “ tliou,” “ this,” 
‘‘that,” “then,” “than,” “though,” “thus”; and itisrcgii- 
laily voiceless when final The nature of the two bounds 
is this : the tongue is pressed against tlio back of the teetli 
(sometimes, especially when used by foreigners, against tlie 
bottom of the upper teeth) and either the breath for th or 
the voice for dh is forced through the interstices of the teeth. 
This pair of sounds is found in modern Greek, uhere /Aap 
pears as 0 and dh as 8. In Spanish and in Danish under 
certain circumstances the sound denoted by d is dh, 

TABARI and Eakly Arak Historians. Arabian 
historians differ from all others in the unique lorru of 
their compositions. Each event is related in tlie words of 
eye-witnesses or contemporaries transmitted to the final 
narrator through a chain of intermediate reporters (rdwh)^ 
each of whom passed on the original reiiort to his successor. 
Often the same account is given in two or more slightly 
divergent forms, which have come down through dillcrent 
chains of reporters. Often, too, one event or one im[)ortaiit 
detail is told in several ways on the basis of several con- 
temporary statements transmitted to the final narrator 
through distinct lines of tradition. The writer therefore 
exercises no independent criticism except as regards the 
choice of authorities ; for bo rejects accounts of wluch the 
first author or one of the intermediate links seems to hiiii 
unworthy of credit, and sometimes he states which ot 
several accounts seems to him the best. Modern jiidgmcMit 
does not always confirm this choice ; some authoritio^ 
much esteemed by Moslems are liy l^uropoaii scholars 
doomed untrustworthy, and vice versa. Fortunately the 
various historians did not always give preference to the 
same account of a transaction, and so one supplies what 
another omits. 

A second type of Arabian historiography is that in which 
an author combines the different traditions about one 
occurrence into one continuous narrative, but prefixes a 
statement as to the lines of authorities used and states 
which of them he mainly follows. In this case the writer 
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recurs to the first method, already described, only 'ivhen 
tlio different traditions are greatly at variance vrith one 
another. In yet a third type of history the old method Is 
entirely forsaken and we liave a continuous narrative only 
occasionally interrupted by citation of the authority for 
some particular point. But the principle still is that what 
has been w'ell said once need not be told again in other 
words. The writer therefore keeps as close as he can to 
the letter of his sources, so that quite a late writer often 
reproduces the very words of the first narrator. 

From very early times the Arabs had groat delight in 
verses and tales, and the development of their language was 
certainly much iiifiuoaced by this fact. In ancient times 
story-tellers and singers found their subjects in the doughty 
deeds of the tribe on its forays, in the merits of horse or 
camel, in hunting adventures and love complaints, and some- 
times in contests with foreign powers and in the impression 
produced by the wealth and might of the sovereigns of 
l\»rsia and Constantinople. The appearance of the Prophet 
with the groat changes that ensued, the conquests that 
made the Arabs — till then a despised race — lords of lialf 
the civilized world, supplied a vast store of new matter for 
relations which men were never weary of hearing and 
recounting. They wished to know everything about the 
a[>ostle of God, whoso influence on his own time was so 
ciiorraous, who had accomplished all that seemed impossible 
and had inspired the Arabs with a courage and confidence 
that made them stronger than the legions of Byzantium 
and Ctesiplion. Every one who liad known or seen him 
was questioned and was eager to answer. Moreover, 
the word of God in the Koniii left many practical ix)ints | 
undocided, and therefore it was of tlie highest importance 
to know exactly how the rro]ihct had spoken and acted 
in various circumstances. Where could this be better 
learned than at Medina, where ho had lived so long and 
where the majority of his companions continued to live? 
So at Medina a school was gradually formed, where the 
cliief part of the traditions about Mohammed and his first 
successors took a form more or less fixed. Soon divers 
fathers of Islam began to assist memory by making notes, 
and their disciples sought to take written jottings of what 
they had heard from them, which they could carry with 
them when they returned to their homes. Thus by the 
close of the 1st century many dictata were already in circu- 
lation. For examjdc, Hasan of Basra (d. 1 10 a.h.; 728 a i>.) 
had a groat mass of such notes, and he was accused of some- 
times passing off as oral tradition things he had really drawn 
from books ; for oral tradition was still the one recognized 
authority, and it is related of more than one old scholar, 
and even of Hasan of Basra himself, that he directed his 
books to be burned at his death. The books were mere 
helps, and what they knew these scholars had handed on 
by word of mouth. Long after this date, when all scholars 
drew mainly from books, the old forms were still kept up. 
Tabarf, for example, when he cites a book expresses himself 
as if he had heard what he quotes from the master with 
whom he read the i>assagc or from whose copy he tran- 
scribed it. He even expresses himself in this wise : “ *Omar 
"b. Bhabba has related to me in his book on the history of 
Basra.'' 

IliBtoi'iam before Tahar'i, 

Naturally, then, no independent book of the 1st century 
from the FUght has come down to us. But in the 2d cen- 
tury real b^ks began to be composed. The materials 
were supplied in the first place by oral tradition, in the 
second by the dictata of older scholars, and finally by 
various kinds of documents, such as treaties, letters, coUec- 
tioxu of poetry, a&d genealogical lists. Genealogical studies 
bad become necessary through X>mar’s system of assigning 
state pensions to certain classes of persons according to 
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their kinship with the Prophet, or their deserts during his 
lifetime. This subject receiv^ much attention even in 
the 1st century, but books about it were first written in 
the 2d, the most famous being those of Ibn al-Kalbf (d. 
146 A.H.), of his son Hisham^ (d. 204), and of Al-Sharlff ibn 
al-Ko^mi. Genealogy, which often called for elucidations, 
led on to history, llelddhorfs excellent Ansdb al-Atthrdf 
(Genealogies of the Nobles) is a history of the Arabs on a 
genealogical plan. 

The oldest extant history is the biography of the Prophet 
by Ibn Ishdk (d. 1 50). This work is generally trustworthy. 
Mohammed's life before he appeared as a prophet and the 
story of his ancestors are indeed mixed with many fables 
illustrated by spurious versos. But in Ibn Ishdk ’s day these 
fables were generally accepted as history — for many of them 
had been first related by contemporaries of Mohammed — 
and no one certainly thought it blameworthy to put pious 
verses in the mouth of the Prophet's forefathers, though, 

I according to the FVtrut (p. 92), Ibn Ishdk was duoed by 
otliers with regard to the poems ho quotes. 

The Life of the* Prophet by Ibn ‘Okba (d. 141), based 
on the statements of two very trustworthy men, *Orwa ibn 
az-Zobair (d. 94) and Az-Zohrf (d.l24), seems to bo quite 
lost, Bprenger liaving vainly mado every effort to find a 
copy. It was still much read iu Syria in the 14 th century. 
But wo fortunately possess the Booh of tJte Cam2iaifjm 
of the Prophet by Al-Wdkidf (d. 207) and the important 
BofjJc of dimes of his disciple Ibn Sa'd.^ WdkidI had much 
more copious materials thau Ibn Islidk> but gives way 
much more to a popular and sometimes romancing stylo of 
treatment. Nevertheless ho sometimes helps us to re- 
cognize in Ibn Ishdk's narrative modifications of the genuine 
tradition made for a purpose, and the additional details ho 
supplies set various events before us in a clearer light. 
Apart from this liis chief merits lie in his studies on the 
.subject of the traditional authorities, the results of which 
are given by Ibu Sa*d, and in his chronology, which is often 
excellent. A special study of the traditions about the 
conquest of Syria made by De Goeje in 1864 led to the 
conclusion that Wdkidi's chronology is sound as regards the 
main events, and that later historians have gone astray by 
forsaking his guidance. This result has been confirmed 
by certain contemporary notices found by Nbldekc in 1874 
in a Syriac MS. of the British Museum. And that Ibn 
Ishc^ik agrees with Wdkidi in certain main dates is import- 
ant evidence for the trustMwthineas of the former also. 
For the chronology before the year 10 of the Flight Wdkidi 
did his best, but here, the material being defective, many of 
his conclusions arc precarious. Yet, though wo have good 
ground for doubts, we are seldom able to construct a better 
chronology. Wiikidi had already a great library at his 
disposal. He is said to have had 600 cliests of books, 
chiefly dictata written by or for himself, but in part real 
books by Abfi Mikhnaf (d. 130), Ibn Ish^ik (whom he uses 
but does not name), ‘AwAna (d. 147), and other authors. 
Abii Mikhnaf left a great number of monographs on the 
chief events from the death of the Prophet to the caliphate 
of Walld II. Tiiese were much used by later writers, and 
we have many extracts from them, but none of the w.^ks 
themselves, except a sort of romance based on his account 
of the death of Hosain, of which Wiistenfeld has given a 

^ Of Hitfham b. al-Kalbi’s book there are cox>iea in the British 
Museum aud iu the Escorial. 

® Ibn Ishak's original work seems to be still extant in the Kuprttlil 
library at Constantinople ; the edition of it by Ibn Hlshiin has been 
edited by Wiistenfeld (Gcittingen, 1858-60) and translated into German 
by Weil (Stuttgart, 1864). 

* WAkidi has been edited from an imperfect MS, by Kreroer (Cal- 
entto, 1856). A condensed translation by Wcllhausen appeared iu 
1882. The great book of Ibn Sa’d is unpublished, but there are some 
useful pai>er8 on it by Loth. 
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translation. With regard to the history of in par- 
ticular he was deemed to have the best lights, and for this 
subject ho is Tuhari’s chief source, just as Mad^nl, a 
younger contemporary of Wdljidl, is followed by preference 
in all that relates to Khordsdn. Maddinl’s lluta^'y of the 
Ccdiplie is the best if not the oldest published before Tabari; 
but this book has quite disappeared and is known only by 
the excerpts given by later writers, particularly Belddhori 
and Tabari. From these we judge that he had great 
narrative power with much clear and exact learning, and 
must be placed high as a critical historian. His plan was 
to record the various traditions about an event, choasing 
them with critical skill; sometimes, however, ho fused 
the several tniditions into a continuous narrative A just 
estimate of the relative value of the historians can only 
bo reached by careful comparison in detail. This lias been 
essayed by Briinnow in his study on the Khdrijites (Ley- 
den, 1884), in which the narrative of Mobarrad in the 
Kdmil is compared with the excerpts of Maddinl given by 
Belddhori and those of Abd Mikhnaf given by Tabari. 
The conclusion reached is that Abd Mikhnaf and Ma<ldinl 
are both well informed and impartial. 

Among the contemporaries of Wdkidl and Maddinl w'ero 
Ibn Khiddsh (d. 223), the historian of the family Moliallab, 
whose work Avas one of Mobarrad’s sources for the Illnfort/ 
of the Khdyyites ; Haitham ibn *Adl (d. 207), whose works, 
though now lost, are often cited ; and Saif ibn 'Omar ai- 
Tamhnl, Avhosc book on the revolt of the tribes under Abd- 
bekr and on the Mohammedan conquests was much used 
by Tabari, Saif, however, seems to have been little es- 
teemed ; Belddhori very seldom cites him, and nothing can 
be found in Arabic literature about liis life and those of 
his authorities. lie is barely mentioned in the Fihrtst^ 
the WTitcr plainly having nothing to tell of him, and 
blundering in the one thing he does say by 1 ‘eprcsciiting 
Jus discij)lo Sho'aib as his master. Hdjji Khalifa knows 
nothing but his name. His narratives are detailed and 
often tinged with romance, and ho is certainly much in- 
ferior to Wdljidl in accuracy. Besides these are to l>o 
mentioned Abd 'Obaida (d. 200), avIio was celebrated as a 
philologist and wrote several liistorical monogra]>lis that 
are often cited, and Azraki, A^hoso excellent I/lstor?/ nf 
Mmca was published after liis deatli by liis grandson 
(d. §44). With these Avriters avo pass into the 3d century 
of Islam. But avo liavc still an important point to notice 
in the 2d century; for in it learned Persians began to 
take part in the creation of Arabic historical literature. 
Ibn Mokaffa* translated the great Boole of Ptrsian Kin^s, 
and others folloAved liis example. ^4 abarl and his contem- 
poraries, senior and junior, such as Ibn Kotaiba, Ya'kdbl, 
Dlnawarl, preserve to us a good part of the information 
about Persian history made knoAvn through such transla- 
tions.^ But even more important than the knowledge 
conveyed by these works AA^as their influence on literary 
style and composition. Half a century later began versions 
from the Greek either direct or through the Syriac. The 
pieces translated were mostly philosophical ; but the Arabs 
also learned something, however superficially, of ancient 
hlltA*y, 

The 3d century Avas far more productive than the 2d. 
Abii 'Obaida was presently succeeded by Ibn al-A'rdbf 
(d, 231), Avho in like manner w^as chiefly famous as a 
philologist, and who wrote about ancient poems and battles. 
Much that he Avrote is quoted in Tabrizfs commentary on 
the I/amdaa, which is still richer in extracts from the 
historical elucidations of early poems given by Ar-RiyAshf 
(d. 257). Of special fame as a genealogist was Ibn HaWb 

^ For details see the introduction to Noldeke's excellent tran'dation 
of Tabari's Jffkioryqfthe Persians and AraJbs in the Sasanian Period^ 
Leyden, 1870, 
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(d. 245), of whom we have a booklet on Arabian tribal 
names published by Wustenfeld (1 850), Azraki again was 
followed by FAkihl, who wrote a History of Mecca in 272,* 
and 'Omar b. Shabba (d. 262), aaIio composed an excellent 
history of Basra, knoAin to us only by excerpts. Of the 
works of Zoluiir b. BakkAr (d. 256), one of Tabari’s teachers, 
a learned historian and genealogist much consulted by later 
writers, there is a fragment in the Kopriilu library at Con- 
stantinople, and another in Gottingen, jiart of which has 
lieen made known by Wustenfeld {Die Famitie AhZohair^ 
Gottingen, 1878). Yakiibl or Ibn WAdih wrote a short 
general history of much v'aluc, published by Hoiitsma (Ley- 
den, 1883). About India ho knows more than his prede- 
cessors and 31101X3 than his successors doAATi to B^*ninl. Dm 
Khordadbeh’s historical works are lost. Ibn 'Abdalhakam 
(d. 257) AA'rotc of the conquest of Egyiit and the West. 
Extracts from this book are giA^en by De Blanc in "hi^Histoire 
des BerbBres^ and others by Karlc and Jones, from which 
we gather that it was a medley of true tradition and romance, 
and must l»o reckoned, with the book of his slightly senior 
contcmiximry, the Spaniard Ibn llablb, to the class of 
historical romances (see below, p. 6). A high place must 
bo assigned to the historian Ibn Kotaiba (d. 276), Avho, 
os llosen has Avell shown, AATote a scries of books with a 
vieiv to raising the ^ehola^ship of the large class of kddbs 
or oflicial scribes. To this scries belong his very useful 
Handbook of History (cd. Wustenfeld, Gottingen, 1850) 
and his *Oyun al-Akhh(h\ though the latter book according 
to the arrangement falls rather under the cla.ss of liiterx 
humaniores. Much more eminent is BelAdhori (d. 279), 
whose l)ook on the Arab conquest (ed. De Goejc, Leyden, 
1 865-66) merits the special j)raisc given to it by Mas'ikH. 
Of his great Ansdh ahAshrdf o, large part exists at Paris 
ill the valuable collection of M. Bcdiofer and another part 
was published by Ahlwardt in 1884. A contemporary, Ibn 
aid TAhir Taifilr (d. 280), wrote on the 'Abbasid caliphs 
and AATis drawn on by Tabari. The sixth ])art of his aa ork 
is in the British Museum. Of the universal history of 
Dinawarf (d. 282), entitled The Long Kan alives^ an edition 
by Girgas is noAv (1887) in the press. 

Tiihnri, 

All these liistorics arc more or less IhroAA’n into the shade 
by the great Avork of Tabarf, aaIiosc fame has never faded 
from his OAvn day to ours, and A\ho A\ell deserves to lia\(" 
this article on early Arabic histories placeil under his name. 
Abu Ja'far Mohammed b. Jarir at-Tabaii (so liis full name 
runs) is dcscrilicd as a tall lean figure, A\itli large cyc"', 
broAvn comple.xion, and hair Avhich remained black till Ins 
death. His learning Avas astounding and fcAv could speak so 
well. Born 224 a.h. (838-9 a.b.) at Aniol in Tabaustaii, ho 
came to Baghdad as a young man and htaul there the most 
famous teachers of the ago. He tiavcllcd through Bvria 
I and Egypt (Avhero he A^as in 203), and finally settled 
doAm in Baghdad, Avhcrc he remained till his death in 310 
(922 A.i>.), always active and .surrounded by pui)ils. He 
i.s said to haAX Avritteii forty pages daily for forty }car.s. 
This no doubt is an exaggeration, but certainly he must 
haA'c been a man of most persistent industry. His two 
chief AA’orks are a great Conimaitary on the Koran and ins 
Annads, There is an anecdote to the cfToct that cacli 
originally filled 30,000 leaves, but that liLs pupils found 
them too extensive to be Avrittcu to his dictation, and that 
he then resolved to coiiden.^e them to a tenth of their 
original size, cxelaiiiiirig, “ God help us ! Ambition is 
extinct.” One cannot say how far this story is true, but 
it is probable enough that his materials, at least for the 
Anna/s, were many times greater than the book i tself. 

* rublwhed iu excerpt hy Wu.slcufcld along with Azrakf, UMpsic 
1857-58. 
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Wliere the same to[nc comes up in the Annals and in the 
Commentary we often find difierent traditions quoted, or 
the same tradition derived through different channels, and 
this shows the copious variety of his sources. Various 
parts of tlie Annals give the impression of being condensed. 
The Commentary was published before the Annals^ and is 
better conq>osed. It is the head corner-stone of Koran 
exegesis, as the Annals are of historiography. It came into 
general use mainly through the abridgment of liaghawl in 
the beginning of the 6th century of the Flight, being itself 
too large to bo much read. The great book exists complete 
in the viceregal library at Cairo, and ought to be iml> 
lished at once.^ 

The Annals arc a general history from the creation to 302 
A. II., and are in the course of publication at Leyden. They 
will fill some 7000 to 7500 pages, one and a half printed 
pages coH’esjwnding rouglily to one leaf of Tal>ari*s original 
MS. Tabari added a supplement about his authorities, an 
abridgment of which is to follow the Leyden edition. It 
contains biographical notices of traditionalists, contempo- 
raries of Moliammed, and their successors to the second half 
of the 2d century. 2 Other works by Tabari will be spoken 
of in detail in the preface to the Leyden edition. 

The success of tlie Annals and Commentary was duo 
above all to the author’s personality. The re.spect jMiid to 
him by his contemporaries appears in various anecdote.^ 
jireservcd in his biography. Ills puyiils had an unlK>undcd 
admmitiou fi»r lii.s extraordinary knowledge, and what lie 
sai<l .seemed to them tlic be.st that could be said. In initli, 
both his great works were tlic best of their kind, e.'<pccially 
the Commentary^ which, in tlio judgment of all impartial 
critics, has not been equalled, before or .since, in comydete- 
iies.s, learning, and independent judgment. A conteinyio- 
rary .say.s that it Avould be 'wortli a journey to China to 
y>rocure tlio book.” So general was this view that the 
oynnion of Tabari wa.s quoted as a legal authority. 

The inferiority of the Annals as a literary comyxisition 
may bo due ynirtly to the author’s years, yiartly to the in- 
tsyuality of Jiis sources, sometimes supei abundant, sonuv 
time.s defcctho, y)artly yK’rhayis to the somewhat hasty 
condensation ol his original draft, Ncvcitheloss the value 
of tlie book is very great: the author'.s selection of tiudi- 
tions is usually hayiy^y, and the eyiisode.s of most imy>ort- 
ance are treated with most fulness of detail, so that it 
deserves the high reyiutation it has enjoyed fioin the first. 
This reymtatioii ro.se steadily; there were twenty coyiics 
(one of them written by Tabari’s own hand) in the library 
of tlie Fiitiinitc caliydi ‘Azi/ (latter half of tlic 4th cen- 
tury), whereas, when Saladin became lord of Egyyit, the 
yirincely library contained 1200 coyiies (Ma^rizi, i. 408 
sq.). Only princes and rich men could own a book 
which in the time of ’Aziz cost one hundred dinars. We 
know that it had a ydace in most great libraries in other 
countries, for we find that it w^as used m all lands. Tims 
the fact that no comyjleto copy can now bo found any- 
where, and that tlic Leyden edition rests on odd volumes 
lying in various yjlace.s, give.s a striking image of what the | 
Ea.st has suffered from barbarism. 

The Annals soon came to bo dealt with in various xvays. 
They were ]mblislied in shorter form xvitli the omission of 
the names of authorities and of most of the [loems cited , 
some passages quoted by later writers are not found even 
in the Leyden edition. On the other hand, some interpola 
tioiis took ]>lacc, one in the author’s lifetime and perhaps 
by his own hand. Then many supplements were wTitten, 
c.^., by FerghAnl (not extant) and by HamadhAnI (jiartly 
pr eserved in F ans). *Arlb of Cordova made an abridg- 

^ See the excellent article by Loth in 2r./).*V.6\, xxxv. 688 sq. 

> The MS. ooutaiuiiig this abriUgiiieul is i]e.scril)cil by Loth hi 
xxxii. 681 sq* It is now m the British Museum. 
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ment, adding the history of the West and continuing the 
story to about 365.^ Ibn Mashkawaih wrote a history 
from the creation to 369 a.h., with the purpose of draw- 
ing the lesson.s of the story, following Talari closely, as 
far as his book is known, and seldom recurring to other 
sources lieforc the reign of ]Moktadir ; xvhat follows is his 
own composition, and show*s him to a WTiter of talent.* 
In 352 an abridgment of the Annals was translated into 
l^ersian by Barami, who, however, interw'ove many fables.® 
Ibn al-Athir (d. 630) abridged the whole work, usually 
with judgment, but sometimes too hastily. Though he 
sometimes glided lightly over difficulties, his W’ork is of 
service in fixing the text of Tnbari. He also furnished a 
continuation to the year 620. Later writers took T^harl 
as their mam authority, but fortunately sometimes con- 
sulted other sources, and so add to our knowledge, — 
cs|>ccialJy Ibn al-Jauzl (d. 597), who adds many im^Kirtant 
details. These later hi.storians bad valuable help from 
the biographies of famous men and s^iccial histories of 
rountrics and cities, dynasties and [irinccs, on which much 
lalioiir was spent from tlie 4th century onwards. 

Ilislorians nfler l\hari, 

Tho rinof bistoiiai)<» iillcr Tabaii limy lie biicfly mentioned in 
chronological older. Ka/i (d. *32.^)) wrote a ITintorj/ of Spain ; Kiity- 
clnuH (d. 828) wioto Aniiah (published by Poeoek, Oxfoiil, 16.'>6), 
v\bicli aro very inqKirtanr lx‘cauhc lie gives tho Christian tiaditioii ; 
Ibn ‘Abd Kabbihi (d. 828) lias very valuable bi.stoncal passages in 
Ill's f.mious miscellany called AU'lld al-Furul (8 vols., tano, 1293 
A II ); SuH (d 336) wrote on the 'Ablusid e.ilqdis, their viziers and 
coiiit ]iocts; Mas’udi (see M.vs'udv) eoinposed \uiions liistoiical and 
geographical woiks (d. 31.6). Of 'rilsiri s» conteinijorary llnin/.'i Is- 
]mhaiu wcliavc the -4»7^^fZ^(pubhslied liy Gottwaldt Sr. IVtci-sbiirg, 
1844); Abu 'l-Fiiiaj al Lspaluim \d. 360) in bn JJvokof SoiufH {Kifab 
(li-Atjhlnli 20 vols., Cano, 1286) gave the hvcftof poets w»ho.st* songs 
wcie sung : Ibn al-Kiitjy.i (d 3G7) wrote u Ihslotif of Spain ; Ilm 
Zulak (d. »387) a Jlisfort/ (f Jiff f/pt; *Otbi wiolu the IJisturpo/Mah'- 
mudof OJiazna (d. 421), at whos»* ^onit bo lived (printed on tins 
margin of the Egvqdi.ni edition of Ibn al-Atbu), Tn.i'laln (d. 427) 
wrote a w'cll known J/isfortf of the Ohl l*ivplifts \ Abu No'aim al- 
Jspaluuu' (<l. 430) w’loto a Hi'>torif of Ispahan, chicny of the seholars 
of that city; Tha.ilibi («l 429 or 430) wiotc, inter aha^ a w’ell- 
Known History of ike Poets of hts JUnic, now (1887) in cour.se of 
pubheation at Dainaseus. Dei uni (il 440) take.-j a Jiigb plaeo 
amon^ historians by bis Chtonohqy of Ancient Nations (ed. Rianiaii, 
Lcipsn?, 1S78; Kng* tr.ins . London, 1879) and bis contributions to 
tlio history of India and Khwarizm; KoiKi'i (d. 464) wrote a iA:- 
scnplion of Eqypt and also various liistoncal pieces, of which *omo 
ai*c extant; Ibn Sa'itl of Coidova (d. 402) wrote a View of (he 
Jhitanj of the Various Katams. Dsiglidad and Us learneil men 
found an excellent liistoiian in ALKliatib al-I4aglidad{ (d. 463), 
and Spam in Ibn ITayan (d 469), and half a centuiy later in Ibn 
KlmKaii (d. 529) ainl Ibn Dassain (d. 542).^ Sanrtini (d 662) wrote 
an excellent book on genealogies; Ibn 'Asakir (d. 671) a History of 
Damascus and her Scholars, wbicli is of givat value, and exists m 
whole or in part in aevunal libiaries. The Htoyraphtcnl Dictionary 
of tho Sjiamard Ilm Pascual (d 578) and tliaJt of Dabln, a some- 
v\hat junior contemporary, are edited in Codora’.s Bibhofheat Arab, 
Ihsp, (1883*1885); Salndiu found his historian in tho famous 
'Imad addin (d. 597). Ihu al-tlnnzi, who died in tho same year, 
luis hcen alrcatly mentioned. Abdahvahid’s History of the Alnuu 
hades, wntten in 621, w.as published by Dozy (2d cil., 1881). The 
geographer Yakut (d. 626) wi*otc also .some liistorical works, now 
lost Abdallcitif (d 629) i.s known by hia walkings aliout Egy']»t 
(trails. Do S.icy, 1810); Ibn al-Athir (d. 630) wrote, in addition to 
tlic Chronicle already mentioned, a Ihographical Dictionanj of 
temporarics of the Prophet, Kifti (d. 646) is especially known by 
bis History of Arabic Phihloqists. Sibt ilm al- J auzi (d. 65 4 ), gi’irjtU 
son of the Ibn al-Jaiizi already mentioned, wTOte a great Chronicle, 
of which iinu'h tho larger part still exists. Codera has edited 
(Madrid, 1886) Ibn al-*Abbar's (d. 658) Dioqivphical Levieon, al- 
ready know*!! by Dozy’s excerpts fi’om it. Ibn al-'Adini (d. 660) is 

® Of this work the Gotha library has a ivoitioii containing 290-320 
A. IT , of which the ])art about the West has been printed by Dozy lu tho 
Jhydn, and the rest is to be published at Leyden. 

* A fraginent (198-251 A.ii.) is printed in Dc Gocje, Fraymi Hist. 
yfr., vol. li., Ijeyden, 1871. Schefer jiossesses an excellent MS. of 
the years 249-316 ; Oxfoid has another fragment, 345 360 A.H.; the 
second part is in the Escoritd. 

* TTie first part was i*emlered into French by Dubeux in 1836. Wo 
have now an txcellcnt Fivmcti tniiiblatiou by Zotenberg, 1874. 
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famed for hie BUtory of AUppo^ and Abu Shdma (d. 665) wrote a 
well-known History of Saladin and Nurcddln^ taking a great deal 
from *lmdd addin. A. Muller has recently published (1885) Ibn 
abi Oeaibia's (d. 668) Hvdoi'y of Physicians, The History of Ibn 
al-*Amid (d. 675), better known ae Elhacin was printed by 
Erpeniue in 1625. Ibn Sa'id al-Maghribi (d. 673 or 685) is fainons 
for hie histories, but still more for his geographical WTitings. The 
noted theologian KawawI {q,v, ; d. 676) wrote n Biographical 
Bietiofnary of the Worthies qf the First Ages of Islam, I're-einiiient 
as a biographer is Ibii Khallikdn (d. 681), whose much-used work 
was partly edited by Do Slane and completely by Wustenfeld (1835- 
40), and translated into English by tlio fomier scholar (4 vols., 
1843-71). 

Abu l-Faraj, better known as Bar-Hebricus (d. 685), wrote 
besides his Syriac Chronicle on Arabic History of Dynasties (ed. 
Pocock, Oxford, 1663). Ibn *AdhAri*s History of Africa and Spain lias 
been published bv Dozy (2 toIs., Leyden, 1848-51), niid the KarUis 
of Ibn abi Zar' hy Tornberg (1843). One of the best known of 
Arab writers is Abulfcda (d. 732), wiioso Annalcs H^islcmicm were 
published with a Latin version by Uciske (Copcnliageu, 5 vola. 4to, 
1789-94). Tho History of the Time before Mohammed has been 
published by Fleischer (1831). Not less famous is tho great 
Encyclopscdia of his contemporary Nowairi (d. 73*2), but only some 
extracts are as yet in print. Ibii Say^id an-Nds (d. 734) wrote a 
full biography of tho Prophet; Mizzi'(d. 742) an extensive woik 
on tho men from whom traditions liavo been derived. Wo still 
possess, nearly eomplotc, the great Chronicle of Dliahabi (d. 748), 
a very learned biographer and historian. A complete edition of 
the geographical and historical Masdlik al-Absdr ot Ibn Fadlalldh 
(d. 749) IS much to be desired. It is known at ])reseiit by extracts 
given by Quatrcinere and Ainaii. Ibn al-Wardi (d. 749 or 750), 
best known by Ins Cosmograjihy^ wrote a Chronicle w*hich lias been 
]>rmted in Egypt. Safudi (d. 764) got a great name as a bio- 
grapher. Ydli'i (d. 768) wToto a Chronicle of Islam and Lives of 
Samis, Sobki (d. 771) published Lives of the Ihcologians of (he 
ShdJVite School, Of Ibn Kathir’s History the gre.atest part is ex- 
tant. For tho history of S])ain and the Maghiib tlio writings of 
Ihii al-Khatib (d. 776) Wc of uckiiow’l edged a .line. Another history, 
of which we ]) 0 ssefis the greater part, is the large work of Ihii al- 
Fordt (d. 807). Far superior to all these, howc\ci, is the famous 
Ibn Khaldun (d. 808), who proves himself a great thinker in the 
Prolegomena to his Umversal History, Of tho Prolegomena tlieio 
are an edition by Qiiatremerc (1858) and a French version by Do 
Slane (1863). The latter scholar also published text and version 
of tho History of the Jicrbei\% and there is a poor Egj^ptiaii edition 
of tlie whole work. Of the historical works of the lamous lexico- 
grapher Fi'ruzabadi (d. 817) only a Life of the Prophet remains. 
IMAtCKlzt (d. 845) is spoken of iii a separate article; Ibn Hnjar 
(d. 852) is best known by liis Biographical Dictionary/ of Contem- 
poraries of the Prophet, now in course of publication m the Biblio- 
theca Indica, Ibn *Arabshdh (d. 854) is known by his History of 
Timdr (Lcouw’arden, 1767). ’Aim' (d. 855) WTote a Ceneral Ihstoi y, 
stil extant. Abn 'l-Malidsm (d. 874) wrote at length on the histoiy 
of Egypt; the first two parts have been published by Juyiiboll 
Fliigcl has puhlislicd Ihn Kotlubogha’s Biographies of the Ilanafite 
Jurists. Ibn Bhilina (d. 890) w’loto a History of Aleppo. Of Sa- 
kbdwi w^e possess a bibliographical w’ork on the liistorians. Tlic 
polymath Soyuti (d. 911) contributed a History of the Cnhphs and 
many biographical jiiecea. Samhudi’a History of Medina is known 
through the excerpts of Wustcnfeld (1861). Ibn I}ds (d. 930) 
wrote a History of Egypt, and Di'yarbckri («l. 960) a Life of Mo- 
hammed, To tlicse names must be added Makkaiii \q.v) and 
Ildjii Klialifa, the famous Turkish bibliogiapher (d 1068), who, 
besides his Bibliographical Lexicon and his well-known geography, 
the Jihdn-numa, wrote liistorics, mostly in Turkisli. He made 
use of European sources, and with him Arabic histonograidiy may 
be said to cease, though lie had some unimportant sucee.ssors. 

A word must he saul of the historical romances, tho beginnings 
of which go back to tlie first centuries of Islam. The interest in 
all that concerned Mohammed and in the allusions of tlic Koran 
to old prophets and races led many professional narrators to choose 
these subjects in ]>laco of tho doughty deeds of tlio Bedouins. 

increasing veneration paid to the Prophet and love for the 
marvellous soon gave rise to fables about bis childhood, his visit 
to heaven, Ac., A\diich have found their way even into soljcr his- 
tories, just as many Jewish legends told by tho converted Jew 
Ea'b al-Alibdr and by Wabb ibn Monabbih, and many lables 
about the old princes of Yemen told by 'Abid, are taken as genuine 
history (see, howrever, lilas'iiili, iy. 88 sq.). A fresli field for 
romantic legend was found in tho liistory of the victories of Islam, 
the exploits of the first heroes of the faith, tho fortunes of 'Ali and 
his liouse. Even under the first Omayynds there were in the 
mosques of most great cities preachers who edified tho people by 
stories about Islam and its victories, and there is ample evidence 
that these men did not stick to actual fact Sho'ba said of thorn 
they get from us a handbreadth of tradition and make it an ell.” 
Then, too, history was often expressly forged for party ends. 


The people swallqw’cd all this, and so a romantic tradition sprang 
up side by side with the liistorical, and liad a literature of its own, 
the beginnings of which must be pUeod as early as the second 
century of tlie Flight. The oldest samples still extant are tlie 
fables about tho conquest of Spam ascribed to Ibii Habib (d. 288), 
and those about tho conquest of Egypt and tlie* AVest by Ibn 
*Abdnlhakam (d. 257). In these truth and falsehood are mingled, 
as Dozy has shown in his Bccherches. But most of the extant 
literature of this kind is, m its picscnt form, much more recent; 
e.g,, tho Story of the Death of Hosain by the Pseudo- Abu Mikhnaf 
(translated by Wustenfeld) ; the Conquest of Syria by Abii Isnia’il 
al-Ba^ri (edited by Nassau Lees, Calcutta, 1854, and discussed by 
De Cloeje, 1864) ; the Pseudo -Wdkidi (see Hnmakcr, De Expug- 
natione Memphidis et Alexandrtse, ].eydcn, 1835); the Tseudo-Ibn 
Kotaiba (see Dozy, Bechei'ches) ; the book ascribed to A ham Kuli, 
Ac. Further inquiry into tho origin of thebc works is calleil lor, but 
some of them were plainly diioctcd to stir up fiesh zeal against the 
Christians. In the 6th century some of these books bud gained so 
much authority that they w*erc used us sources, and tlius many un- 
truths crept into accepted history. (M. J. i>k G ) 

TABERNACLE, the portable sanctuary of Israel in the 
wilderness wanderings. Critical analysis of the Penta- 
TEUrn (q.v.) teaches us to draw a sharp line between the 
old notices of the tabernacle contained in the ]ire-Deutero- 
nomic history book (JE) and the account given by the 
post-exilic priestly narrator. The latter throw’s back inte 
the time of Moses the whole scheme of w’orshiji and ritual 
of which the second temple w'as tlic centre, and, as this 
scheme necessarily implies the existence of an elaborate 
sanctuary on the jiattern of the temple, he describes a 
tabernacle of extraordinary splendour jntched in the middle 
of the camp, w’ith an outer and inner chamber and a court- 
yard, and all the apjmratus of sacrificial and atoning ritual, 
just as in the temple, only constructed of boards, posts, 
and curtains so that it could be taken down and moved’ 
from place to place. The W’holo description is ideal, as 
appears not only from the details but from the fact that 
the old history knows nothing of such a structure. The 
Chronicler indeed, w’ho had before him the Pentateuch in 
its present shape, assumes that after the Israelites enti*rcd 
Canaan the tabernacle continued to be the one legitimate 
place of sacrifice until it w*as superseded }>y Solomon s 
temple, and represents it as standing at (Hbeon in the 
days of David and liis son (1 Chron. xxi. 29 sq. ; 2 C’hron. 
i. 3). But the book of Kings knows Cibeon only as “the 
greatest high jdace’^ (I Kings iii. 4).^ 

Again, tho tabernacle of tho Pri(‘stly Code is pro emi- 
nently the sanctuary of the ark, beaiing tlie name mm/ikan 
liWeilmhy “tho tabernacle of the testimony,” i.e., the habit- 
ation in which lay “ the ark of the testimony ” or cJiest 
containing the stones on which the decalogue w’as inscribed. 
But between Joshua’s days and tlio building of tlie temple 
tho ark migrated from one tent or liabitation to anotlior 
(2 Sam, ^ii. C; 1 Chron. xvii. fi), and at Shiloh it was 
housed not in a tent but in a temple (I Sam. iii. 3, 15). 
And, while in the Pricistly Code the tabernacle is the only 
legitimate sanctuary and its priests arc tlic only legitimate 
jiriests, the wdiole history sliow’s that no sucli restriction 
was even thought of till after the time of tho projJiet 
Isaiah. 

With all this it agrees that the oldest parts of tlic Penta- 
teuch speak indeed of a tabernacle, but one of a (juito 
different kind. Tho tabernacle of the Eloliist (for of tl.e 
tw’o narratives — lillohi&tic and Jahvistic —which arc com- 
bined in the so-called Jehovistic liistory only the former 
seems to mention it) is a tent which Moses jutched out.side 
the camp (Exod. xxxiii. 7 sq,\ and where Jehovali was 
wont to reveal Himself to him in the pillar of cloud, which 
descended for the purpose and .stood at the door (Num. xi. 
25; xii. 5; xiv. 10); it is therefore called bhel moed, “the 

* Two passages in the old history, whic'h comprises the hooks of 
Judges, Samuel, and Kings, speak ol the tabernacle {bhel id) ; hut 
external and internal evidence show them to he interpolated (1 Sam. 
iu 22 ; 1 Kings viii. 4^ 
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tent of tryst.” No description of it is given, nor is its 
origin spoken of, but something of the old narrative has 
obviously been lost before Ezod. xxxiii. 7, and here what 
is lacking was probably explained. It appears, however, 
that it was very different from the tabernacle described by 
the priestly narrator. It was not in the centre of the 
ramp but stood some distance outside it,i and it was not 
the seat of an elaborate organization of priests and guarded 
by a host of Levites, but had a single minister and custo- 
dian, viz., Joshua^ who was not a Levite at all but Moses* 
attendant (BIxod. xxxiii. 11 ). 

The existence of such a simple tent sanctuary presents 
none of the difficulties that beset the priestly narrative. 
Portable shrines were familiar to Semitic anti(|uity, and 
tents as sanctuaries were known to the Israelites in much 
later times at the high places and in connexion with irre- 
gular worships (Ezek. xvi. 16, “thou didst take of thy 
garments and madest for thyself sewn high places,** i.c., 
shrines of curtains sewn together ; 2 Kings xxiii. 7, where 
for “hangings for the grove** read “ tents for the Ashcra**; 
comp. Hos. ix. 6 and Syriac pmlcky Assyrian parahhi, a 
small chapel or shrine, from the same root as Hebrew 
pQ,rdJceih, the vail of the Holy of Holies). Such idolatrous 
tabernacles were probably relics of the usages of the 
nomadic Semites, and it is only natural that Israel in its 
wanderings should have had the like. And it is note- 
worthy that the portable chapels of the heathen Semites 
were mainly used for divination (comp. Joum, of PhiloL, 
xiiL 283 55 '.), just as the Mosaic tabernacle is described by 
the Elohist not as a place of sacriiice (such as the tabernacle 
of the Priestly Code is) but as a place of oracle. 

The heathen shrines of this sort contained portable idols 
or bactylia (see Seldon, J)e Pits Syriis, i. 6 ) ; but what the 
Mosaic tabernacle contained is not expressly told. The 
ordinary and seemingly the easiest assumption is that the 
. ark stood in it, and Deut. x. 1 sfj,y which must be drawn 
from the lost part of the older narrative already alluded 
to, certainly places the construction of the ark, to contain 
the tables of stone, just before the time when the taber- 
nacle is first mentioned by the Elohist. But neither in 
Deuteronomy nor before it are the ark and the tabernacle 
•ever mentioned together, and of the two old narrators it 
is not clear that the Jahvi.st ever mentions the tabernacle 
or the Elohist the ark. The relation between the two 
calls for further investigation, especially as the ark retains 
its importance after the occupation of Canaan, while the 
“ tent of tryst ** is not mentioned after the time of Mosc.s, 
who, according to the Elohist (Exod. xii.), enjoyed at it 
a i>rivilege of direct access to the Deity not accorded to 
later ])rophot 8 . 

TABERNACLES, Feast op. The original character 
of this Hebrew feast, celebrated at the close of the agri- 
cultural year as a thanksgiving for the produce of the 
seasons, but especially for the vintage and olive harve.st, 
has been explained in Pentateuch, vol. xviii, p. 511. 
As such it is described in the old law of Exod. xxiii. 16, 
under the name of “ the feast of ingathering, at the end 
of the year ** (which, in the old Hebrew calendar, ran from 
autumn to autumn), “when thou hast gathered in thy 
labours out of the field** (comp. Exod. xxxiv. 22 ). The 
same feast is spoken of in Deut. xvi. 13 as “the feast of 
booths** (E.V, “tabernacles," whence the current name 
‘>f the feast), when “thou hast gathered in thy corn and 
wine** from the corn-fioor and the wine-press. No ex- 
[)Ianation is hero given of the name “feast of booths*’; 
l)ut after the exile it was understood that during this 
feast the people assembled at Jerusalem were to live in 

^ In old Israel the juinctuary, after the people had settled down 
it) cities, usually stood outside the town, and Uiis was the case oven 
with the temple at Jerusalem when It was first built. 
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bootlis constructed of branches of trees (Lev.xxiH. 

Nell. viii. 14 sq.). The passage in Neh^miah, describing, 
the celebration of the feast in 444 B.O., serves as a com- 
mentary on the post-exilic law in Leviticus, and from it 
we learn that the use of booths on that occasion had no 
foundation in traditional usage, but was based directly oa^ 
tbe law, which then for the first time became generally 
known.'^ According to the law in question, the booths 
were to bo a memorial of the wilderness wandering (Lev. 
xxiii. 43), but of this tlioro b no. hint in Deuteronomy; 
and, while it is quite in the style of the later law to attach 
a new historical reference to an old name Hko feast of- 
booths,” it b certain from Exodus that the feast had 
originally agricultural and not historical significance. Aa 
such it is exactly parallel to the vintage feasts of other 
ancient nations, to the AtheTiian Oschophorb. And, 
in particular, it is noteworthy that in Judges ix. 27 we 
find a vintage feast at Shechem among the Canaanites, 
from whom the Israelites first learned the ways of agri- 
cultural life, and from whom so much of the popular 
religion was cojjied. To acts of worship nominally ad- 
dressed to Jeliovah, but really to the Canaanito Baalim, 
Hosea expressly reckons rites celebrated “on all corn- 
floors *’ (ix. 1 ), expressing thanks for divine gifts of corn, 
wine, and oil (ii. 8 sq,), and in their context these allusion.s 
leave no doubt that the prophet refers, in part at least, 
to autumn feasts, in which Jehovah worship was mingled 
with Canaanite elements (comp. Wellhauscn, ProL zur 
Gesch. /sr., cat). 3, ii.; Eng. trans., p. 92 sq.). These feasts 
were local in character, but in northern Israel there was a 
great autumn feast at the royal sanctuary at Bethel (1 
Kings xii. 33), as even in the days of Solomon there was 
such a feast at Jerusalem (1 Kings viii. 2). In the nature 
of things the local feasts were the older, and it was the 
fame of great shrines that gradually tended to draw 
worshippers from a distance to temples like those of 
Jerusalem and Bethel. Finally, tlio Deuteronomic law of 
the one sanctuary and the course of events which made 
that law the practical rule of the remnant of Israel put 
an end to all local religious feasts, but at the same time 
obscured the old .significance of the festal cycle, and made 
room for the historical interpretation of the celebrations, 
now concentrated at the temple, which prevailed amQ'^g 
the later Jews (comp. Passover and Pentecx)st). In 
their later form all the yearly feasts have exact times and 
rules. In Deuteronomy the autumn feast is not yet tied 
to a day — it could hardly be so while it was still essentially 
a harvest thanksgiving — but in the priestly legislation it 
is fixed to commence on the fifteenth day of the seventh 
month (Lev. xxiii. 34). In Deuteronomy the feast lasts 
seven days ; Lev. xxiii. 36 adds an eighth, and thb day 
ultimately became the most important (John vii. 37). 

If lie accept the conclu.sion that the autumn festival was origin- 
ally a vintage feast celebrated in local sanctuaries, the name 
“ feast of booths admits of a natural explanation. Tlie Canaan- 
ite feast at Sbcchcm and tbe Hebrew feast at Shiloh (Judges xxi. 
21) were partly celebrated abroad in tbe vineyards, and Hosea also 
knows such feasts 011 the open corn-floors. That it was usual to 
go foith and live in booths daring the vintage may bo concluded 
from Isa- i. 8 ; the same practice still prevails at Hebron (Robin^n^. 
Bibl. TCes.f il 81). If it was these booths erected among the vine- 
yards that originally mivo their name to the feast, w*o can under- 
stand how the book of Nehemiah recognizes the erection of bootlis 
within the city of Jerusalem os an innovation. No doubt at all 
feasts where there was a great concourse of visitors many would bo 
compelled to live in tents ; this seems to have been the case even 
in old Israel (Hos. xii. 9). But that is quite a different thing 
from the later observance, in which booths or bowers had to be 
made and used even by those who had houses of their ^ owq. 

* Tlie expression that the Israelites had not done so since ^he days 
of Joshua means that tliere was no recolleotion of their having ever 
done so ; for of course it is assumed that Joshua carried out everyT 
directiou of the law. 



TAB 

TABLES, Matrxicatical, In any table the results 
tabulated are termed the “ tabular results or respond- 
ents,’’ and the corresponding numbers by which the table is 
entered are termed the **arguments.” A table is said to be 
of single or double enti^ according as there are one or two 
arguments. For example, a table of logarithms is a table 
of single entry, the numbers being the arguments and the 
logari^ms the tabular results ; an ordinary multiplication 
table is a table of double entry, giving xy as tabular result 
for X and y as arguments. The intrinsic value of a table 
»f may be estimated by the actual amount of time saved by 
consulting it ; for example a table of square roots to ten 
decimals is more valuable than a table of squares, as the 
extraction of the root would occupy more time than the 
multiplication of the number by itself. The value of a 
table does not depend upon the difficulty of calculating it; 
for, once made, it is made for ever, and as far as the user 
is concerned tlie amount of labour devoted to its original 
construction is immaterial. In some tables the labour re- 
quired in the construction is the same as if all the tabular 
results had been calculated separately; but in the majority 
of instances a table can be formed by expeditious methods 
which are inapplicable to the calculation of an individual 
result. This is the case with tables of a continuous quan- 
tity, which may frequently be constructed by differences. 
Tlie most striking instance perhaps is afforded by a factor 
table or a table of primes ; for, if it is required to deter- 
mine whether a given number is prime or not, the only 
available method (in the absence of tables) is to divide it 
by every prime less than its square root or until one is 
found that divides it without remainder. But to form a 
table of prime numbers the process is theoretically simple 
and rapid, for wo have only to range all the numbers in a 
line and strike out every second beginning from two, every 
third beginning from throe, and so on, those that remain 
being primes. Even when the tabular results are con- 
structed separately, the method of differences or other 
methods connecting together different tabular results may | 
afford valuable verifications. By having recourse to tables 
not only does the computer save time and labour but he 
also obtains the certainty of accuracy ; in fact, even when 
the tabular results are so easy to calculate that no time or 
mc§tal effort ^vould be saved by the use of a table, the 
certiinty of accuracy might make it advantageous to 
employ it. 

The invention of logarithms in 1614, followed inimc\M- 
atcly by the calculation of logarithmic tables, revolutionized 
all the methods of calculation ; and the original work per- 
formed by Briggs and Vlacq in calculating logarithms 260 
years ago has in effect formed a portion of every arith- 
metical operation that has since been carried out by means 
of logariUims. And not only has an incredible amount of 
labour been saved ^ but a vast number of calculations and. 
researches have been rendered practicable which otherwise 
srould have been quite beyond human reach. The 
mathematical process that underlies the tabular method of 
obtaining a result may be indirect and complicated ; for 
example, the logarithmic method would be quite unsuitable 
for 4he multiplication of two numbers if the logarithms 
had to be calculated specially for the purpose and were 
not already tabulated for use. The arrangement of a 
table on the page and all typographical details — such as 
the shape of the figures, their spacing, the thickness and 
placing of the rules, the colour and quality of the paper, 
d^c. — are of the highest importance, as the computer has 


^ Ueferring to factor tablefi, Ijambert wTote (^SuppUmenta^ Tabularum, 
17^8, p. XV.): ** Universal^ finis talium tabularum cat ut semel pro 
semper coinputetur qnod svpiua de novo compatandam foret, et ut 
pro omni ciMu coroputetur quod in futarum pro quovis casucompu- 
tatum desiderabitur." This applies to all tables. 


L E S 7 

to spend hours with his eyes fixed upon the book ; and 
the efforts of eye and brain required in finding the right 
numbers amidst a mass of figures on a page and in taking 
them out accurately, when the computer is tired as well as 
when he is fresh, are far more trying than the mechanical 
action of simple reading. Moreover, the trouble required 
by the computer to Uam the use of a table need scarcely 
be considered; the important matter is the time and 
labour saved by it after he has learned its use. Tables 
arc, as a rxilc, intended for professional and not amateur 
use ; and it is of little moment whether the user who is 
unfamiliar with a table has to spend ten seconds or a 
minute in obtaining an isolated result, provided it can bo 
used rapidly and without risk of error by a skilled computer. 

In the following descriptions of tables an attempt is 
made to give an account of all those that a computer of 
the present day is likely to use in carrying out arithmet- 
ical calculations. Tables of merely bibliographical or 
historical interest are not regarded as coming within the 
scope of this article, although for special reasons such 
tables arc briefly noticed in some cases. Tables relating 
to ordinary arithmetical operations are first described, and 
afterwards an account is given of the most useful and 
least technical of the more strictly mathematical tables, 
such as factorials, gamma functions, integrals, Bessel's 
functions, »fec. It is difficult to classify the tables de- 
scribed in a perfectly satisfactory manner Avithout prolixity, 
as many collections contain valuable sets belonging to a 
variety of classes. Nearly all modern tables are stereo- 
typed, and in giving their titles the accompanying date is 
either tliat of the original stereotyping or of the tirage 
in question. In taldes that have passed through many 
editions the date given is that of the edition described. A 
much fuller account of general tables published previously 
to 1872, by the present writer, is contained in the British 
Association Report for 1873, pp. 1-175; and to this the 
reader is referred. 

Tables of Divisors {Factor Tables) and Tables of Pnmes, — TlicDivi&oa. 
existing factor tables extonil to 9,000,000. In 1811 Chcrnac pub- and 
lished at Deventer Ins Cnbrtiin, AnthmcHcnm, which gives all the primes, 
rime divisors of every number not divisible by 2, 3, or 5 np to 
,020,000. In 1814-17 Huiokhardt published nt l*aris liis Tables 
des DiviseurSf giving the least divihor of every number not divisible 
by 2, 8, or 5 up to 3,036,000. Tbe second million uas issued in 
1814, the tbiid in 1816, and the fust m 1817. Tbe corrospoiiding 
tables for the seventh (in 1862), eighth (1863), and ninth (186.3) mil- 
lions were calculnted by Dase and issued at Hamburg. Dase died 
suddenly during the progress of tbe woik, and it uas completed by 
Rosenberg. Base’s enhulation was ]»crfoniiod at the instigation 
of Gaus.s, and be Ix^gan nt 6,000,000 because tlie Hcrli.i Academy 
was in posse.ssion of a manuscript presented by Crollc extending 
Burckhnrdt's tables from 3,000,000 to 6,000,000.' This inanusciipt, 
not having l^cti published by 1877, uas found on cxainination 
to be so iiiaccurato that the '])ublicatiun was not desirable, and 
accordingly the three intervening millions wcic calculated ami 

S ublished by James Gbiishor, tbe Factor Table for the Fouith 
tilhon appearing at I.ondon in 1879, and those for ibe tiftli 
and sixth millions in 1880 nnd 1883 re.spectivcly (all three mil- 
lions stereotyped). The tenth million, tboiigb calcul.ited by Duse 
and Rosenberg, has not been published. It is in the possession of 
the Berlin Academy, having been presented in 1878. The nine 
quarto volumes Pans, 1814-17; Factor Tables^ 

London, 1879-83; Faclorcn-Tafcln^ Hamburg, 1862-6.3) thus form 
on© uniform table, giving the least divisor of every number not 
divisible by 2, 3, or 6, from unity to nine millions. The arrange- 
ment of tne results on the page, winch is duo to Burckliaidt, 
is admirable for its clearness and condensation, tbe least factors 
for 9000 numbers being given on each p.sgc. The tubular portion 
of each million occupies 112 pages. The hist Ihicc miliioiis were 
issued separately, and also bound in one volume, but the other 
six millions are all separate. Burckliardt began with tbe aecoml 
million instead of the first, as Clieniac’s factor table for ibe first 
million was already in existence. Burckliardt’s first million does 
not supersede Clicriiac's, as the latter gives all tho pi line divisors 
of numbers not divisible by 2, 3, or 6 up to 1,020,000. It occupies 
1020 pages, and Burckhardt found it very accurate ; ho detected 
only tnirty-eight errors, of which nine were due to the author, the 
remaining twenty-nine having been caused by the slipping of type 
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in the printing. Tlie fsrrata thus discovered are given in the first 
million. Burckhardt gives but a very brief account of the method 
b}r which ho construe^ hia table ; and the introduction to Dase’s 
millions merely consists of Gauss’s letter euggesting their con- 
struction. The Introduction to the Fmrth Million (pp. 52) con- 
tains a full acconnt of the method of construction and a histoiy of 
factor tables, with a bibliograiihy of waitings on the subject. The 
Introduction (pp. 103) to the Million contains an enumeration 
of primes and a great number of tables relating to the distribution 
of primes in the whole nine millions, portions of which had been 
published in the Cambridge Philoeophical Proceedings and else- 
where. The factor tables which have been deaenbed greatly 
exceed in both extent and accuracy any others of the same kind, 
the largest of which only reaches 408,000. This is tlic limit of 
Felkel’s Ta/cl allcr ein/ac?icn Factoren (Vienna, 1776), a remark- 
able and extremely rare book,^ nearly all the copies having been de- 
stroyed. Vega {Tabuing, 1797) gave a table showing all the divisors 
of numbers not divisible by 2, 3, or 6 up to 102,000, followed by a 
list of primes from 102,000 to 400,313. In the earlier editions of 
this work there are several errors m the list, but these are no doubt 
corrected in Iliilsse's edition (1840). These are the largest and most 
convenient tables after those of Clicrnac. Salomon (1827) gives a 
factor table to 102,011, Kohler {llandhurht 1848) all divisors up to 
21,524, and llouel ( Tables de Logarithm's^ 1871) least divisors up to 
10,841. Bailow {Tables, 1814) gives the complete resolution of 
every number up to 10,000 into its factors; for example, coi re- 
sponding to 4932 wo have given 2*. 3^. 137. This tabic is uiiKpio 
so far as we know. The work also contains a list of pi lines up to 
100,103. Both these tables are omitted in the stereotyiwd reprint 
of 1840. In JReeFs Cyelopiedia (1819), aiticlo ‘‘Brime Numbcis,” 
there is a list of piimc.s to 217,219 arranged in deeadc'j. The 
Fourth Million (1879) contains a list of niinies up to 30,341. On 
the first page of the Second Million Burckhardt gives the fust nine 
multiples of the primes to 1423 ; and a smaller table of the same 
kind, extending only to 313, occurs in Lambert’s SupplemeiUa. 

Multiplication Tables.-- A multiplication table is usually of 
double entry, the two arguments being the two factors ; when so 
arranged it is frequently called a Pythagorean table. The largest 
and most useful work is Crollc’s/ifcc/icn^i/c/w (stereotyped, BremikciS 
edition, 1864), which gives in one volume all the pioducts up to 
1000 X 1000, so arranged that all the multiples of any one niinibor 
appear on the same ]>age. Tlio original edition w'os {published in 
1820 and consisted of two thick octavo volumes. The second 
(stereotyped) edition is a convenient folio >oliiine of 450 pages. 
Only one other multiplication table of the sumo extent has ajipeared, 
viz., Herwart von lloheiilmrg's Tabular Anthmelicm UpwrOathai- 
pioeias C/>u‘iYrsttZa® (Munich, 1610), on W'hich see Nai'IEK, vol. xvii. 
p. 183. The invention of logarithms four years later alforded 
another means of perfoniiiiig niultiplicationa, and Von lloheuburg’h 
work never became goiieially known. The three follow'ing tables 
are for the multi nlical ion of a number by a single digit. (1) Crelle, 
£rleichicrungs-Uafil fur jedcii, der zu reehnen hat (Berlin, 1836), 
a work extending to 1 000 pages, gives tlie product of a iiuiiilier 
of seven figures by a single digit, by means of a double operation 
of entry. Kaeh page is divided into two tables: for example, 
to multiply 9382477 by 7 w'e turn to p.ago 825, and enter the right- 
hand table at line 77, eoliimn 7, where we find 77339 ; wo then 
enter the left-hand table on the same )>agc at lino 93, column 7, 
and find 656, so tliat tlie product requiicd is 65077339. (2) 

Bretschneidcr, Produktcntafel (Hamburg and Gotlia, 1841), is some- 
ivhat similar to Crcllc's table, but smaller, the number of figures 
in the multiplicand bniiig five instead of seven. (3) In Lnundy, A 
Table of Products (London, 1865), the product ol any five-figuic 
number by a single digit is given by a double arrangemciit. Tho 
extent of the table is tho same as that of Brctsclineidci ’s, as also 
is the principle, but the arrangement is difierent, Lauiidy’s table 
occupying only 10 pages and Bretschneider’s 99 pages. Among 
earlier works may bo noticed Grusoii, Crosses Eimnaleins von Ehus 
his JIunderttansend (Berlin, 1799), — a table of products up to 
9x10,000. Tho author’s intention was to cxleml it to 100,000, 
hut we believe only the first part was published. In this book 
there is no condensation or double arrangement; the pages are 
very largo, ouch containing 1 25 lines. 

Quarter- Squares. — Multiplication maybe performed by means of 
a tabic of single entry in tho manner indicated by the formula — 

Thus w’ith a table of quarter-squares we can multiply together any 
two numbers by subtracting the quartcr-smiare of their difference 
from the quarter-square of their sum. Tho largest table of quarter- 
squares is Laund 3 % Table of Quarter- Squares ef all Numbers up to 
100,000 (London, 1856). Smaller w^orks are Centnersohwer, Neu- 
erftindene Multiplications- und Quadrat -Tafeln (Berlin, 1825), 
which extends to 20,000, and Merpaut, Tables Arithmmomiqncs 

1 For information about it, see a ]Hiper on “ Factor Tables,'* iu Phil, 
Proc., yol, iii. (1878) pp. 99-138, or tlie Introduction to the Fmrth Million. 

s Bee a paper *' On Multiplication by a Table of Single Sntry," in PhiL Mag , 
Kovember 187^ for a notice of this book* 
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(Vaniies, 1832), which extends to 40,000* In Merpaut’s work the 
quarter-square is termed the **arithmone.” Lndolf, who published iu 
1690 a table of squares to 100,000 (see next pam^ph), explains in 
his introduction how his table may be used to efiect multiplicationi 
by means of the above formula ; but the earliest book on quarter- 
squares 18 Voisin, Tables des MulUplieatvms, ou logarithmes des 
nombies entiei's depuis 1 jusqu'd, i0,000 (Paris, 1817). By a log- 
arithm Voison means a quarter-square, %.e., ho calls a a root and 
its logarithm On the subject of quarter -squares, kc., see 
the paper (already referred to) in Phil, Mag., Kovember 1878. 

Squares, Cubes, d:c. — Tlie most convenient table for general use, 
as well as the most extensive, is Barlow’s Tables (Useful Knowledge 
Society, London, from the stcreotyiied plates of 1840), wliich gives 
squares, cubes, square roots, cube roots, and reciprocals to 10,000. 

Tlie largest table of squares and cubes is Kulik, Taftln der 
Quadrat- und Kubik-Zahlen (Leipsic, 1848), wrhich gives botli as far 
as 100,000. Two early tables also give squares as far as 100,000, 
viz , Maginus, Tabula Tetragonica (Venice, 1592), and Lndolf, 
Tetragononuiria Tabularia (Amsterdam, 1690). Hutton, Tables of 
l^oducls and Powers of Number •{hondon, 1781), gives ^uares up to 
25,400, culies to 10,000, and thu first ten powders of the first hundred 
numbers. Barlow, Maihemaiiea^ Tables (original edition, London, 

1814), gives the first ten powcis of the first hundred numbers. The 
first nine or ten powers are given in Vega, Tabulss (1797), and in 
llulssc’s edition of the same (1840), in Kohler, Handbuch (1848), 
and iu other collections. Fak do Bruno, Calcul des Erreurs (Paris, 

1869), and Muller, Vierslcllxge Logarilhmen (1844), give squares for 
use ill connexion with the method of least squares. Small tables 
occur frequently in books intended for engineers and practical men. 

Drach {Messenger of Math., vol. vii., 1878, p. 87) has given to 33 
places tho cube roots (and the cube roots of the squares) of primes 
up to 127. Small tables of powers of 2, 3, 5, 7 occur in vaiiuus 
collections. In Vega’s Tabulae (1797, and tho subsequent editions, 
itidndnig Hulsse's) the powers of 2, 3, 5 ns far as tiic 45th, 3Gth, 
and 27th respectively are given ; they also occur in Kohler’s Ilaiul- 
hach (1848). The first 25 poweis of 2, 3, 5, 7 are given in Salomon, 
Lognrithmische Tafeln (11527). Shanks, Jtectificatiun of the Cirdt 
(1853), gives pow’crs of 2 up, to 

Triangular Numbers. — £. do Joncourt, I)e Natura et Prarclaro Tri- 
Usu StmphcissinuR Sveciei Nu?nerorum Tngonahum (The Hague, aiigulu 
1762), contains a table of triangular numbcis up to 20,000 : viz , uumbt 
Jm(?i+ 1) is given for all numixjrs from 1 to 20,000. The table 
occupies 224 pages. 

iicri;?rocafs.'->-llailow’*s Tables give reciprocals up to 10,000 to 9 or Rccm- 
10 places ; and they have been carried to ten times this extent by procal 
Oakes, Tabic of the Itcciprocals of Numbers from 1 to 100,000 
(London, 1865). This gives seven figures of the reciprocal, and 
13 ariaiiged like a tabic of scvcn-liguro logarithms, difTcronees 
being added at tho side of the page. The reciprocal of a number 
of live fijpires is therefore taken out at once, and two more figures 
may bo interpolated for as in logarithms. Picaitc, La Division 
rtduitc iL unc Adddlmi (Paris, 1861), gives to ten signilicarit figures 
the reciprocals of the inimbors fiom 10,000 to 100,000, and also the 
first nino multiples of these reciprocals. Small tables of recipr^f^als 
are not common. 

Tables for the Expression of Vulgar Fractions as Decimals. — Tables Vulgai 
of this kind have been given by Wiichercr, Goodw’yn, and Gauss, fiactio 
Wucherer, Bcytrage zum allgemcinem Gebraueh der Decimalhilche as 
(Carlsnihe, 1 796), gives tlie decimal fractions (to 5 places) for all deciro^ 
vulgar fractions wiioso numerator and denominator are each less 
than 50 and prime to one another, arranged according to denomi- 
nators. The nio.st extensive and elaborate tables that have been 
published are contained in Henry Goodwyn’s First Centenary of 
Tables of all Decimal Quotients (London, 1816), A Tabular Senes of 
Decimal Quotients (1820), and A Table of the Circles arising from the 
Division of a Unit or any other Whole Number by all the Integers fiemx 
1 to 10^4 (1823). Tho Tabular Series (1823), running to 153 
pages, gives to 8 places the decimal corresponding to every vulgar 
fraction less than whoso numerator and denominator do not 
surpass 1000. Tho arguments are not arranged according to their 
nuniciators or denominators, but according to their magnitude, so 
that the tabular results exhibit a steady increase from *001 ( =Ti^inr) 
to *09989909 ( ^A^). The author intended the table to include qll 
fractions whose numerator and denominator were each less than 
1000, but no more w*as ever publislied. Tho Table of Circles (1823) 
gives all tlie jKJiiods of the circulating decimals that can arise from 
the division of any .integer by another integer less than 1024. 

Thus for 13 wc find *076923 and *153846, which are tho only periods 

in which the fraction ^ can circulate. Tho table occupies 107 

paf^s, some of the periods being of course very long {e.g,, for 1021 tho 
period contains 1020 figures). Tho First Centenary (1816) gives tho 
complete periods of the reciprocals of the numbers from 1 to 100. 
GofMwyn’s tables are very scarce, but as they are nearly unique of 
their kind they deserve special notice. A second edition of tho 
Fwid Centejuiry was issued in 1818 with the addition of some of tho 
Tabular Series, tho numerator not exceeding 50 and the denomi- 
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wpfeill l^aMnid ia DtdlBiKrttdie/^ oqenqi itt ToLii pp. 412484 of 
i^ 0§$a$nimai9 ITorittf (Qdttiium, IfidS^ftod NiembWOoodwya’fl 
2MI4 ^ OMu. On this subject see a psper **On Ciroulsting 
])ediiMUSf ^ith speeisl referenoe to Henry Qoodwyn’s TabU qf 
€Mk 9 and Tabular SeH&$ qf Deeimul QukitnUt** in C€mb. Phdl 
iVt», Tol, ilL (1878), pp. 186-206, where is also giTen a table of the 
period of iVaetions corresponditig to denominaton prime to 10 
ftom 1 to 1024 obtained by oounumg from Ooodwyn's table. See 
also the section on ** Circulating Dedmal^*’ p. 13 below. 

Sexc^eaiftuaand Sexefntanary Originally all calculationa 

were sexagesimal ; and the mics of the system still exist in the 
iU'dsion m the degree into 60 minutes and the minute into 60 
second To facilitate interpolation, therefore, in trigonometrical 
and other tables the following laige sexagesimal tabiM were con- 
structed. John BemoulU, A SesBcenUmary Table (London, 1779), 
gives at once the fourth term of any proportion of which the first 
term is 600"' and each of the other two is less than 600"'; the 
table is of double entry, and may be more fully described as giving 

the value of ^ correct to tenths of a second, as and y each con- 
800 

taining a number of seconds less than 600. Michael Taylor, A Sexa- 
gesimal Table (London, 1780), exhibits at sight the fourth term of 
any proportion where the first term is 60 minutes, the second any 
iiumW of minutes less than 60, and the third any number of 
minutes and seconds under 60 minutes ; there is also another table 
in which the third term is any absolute number under 1000. Not 
much use seems to have been made of these tables, both of which 
were publishod by the Commissioners of Longitude. Small tables 
for the conversion of sexagesimals into centesimals and vice versa 
are i*^ ^ collections, such as Hulsse's edition of Vega- 

^igoncmetrical Tables {Natural ), — Peter Apian published in 163.3 
a table of sines with the radius divided decimally. The first 
complete canon giving all the six ratios of the sides of a right-angled 
liiangle is due to Rheticus (1561), who also introduced the semi- 
quadrautal arrangement. Rheticus’s canon was calculated for 
every ten minutes to 7 places, and Vieta extended it to every 
minute (1579). In 1664 Relnhold published a table of tangents to 
eve^ minute. The first complete canon published in England was 
by &unedvile (1694), although a table or sines had appeared four 
years earlier. Regiomontanus called his table of tangents (or rather 
cotangents) tcUnda /oeeunda on account of its great use ; and till 
the introduction of the word “tangent” by Finch {Oeometrim 
Motwndi Idbri XIV, ^ Basel, 1683) a table of tangents was called a 
tabula foemnda or canou fcecuudus. Besides ** tangent,” Finck also 
introduced the word “secant,” the table of secants having pre- 
viously been called tabiUa henefiea by Maurolycus (1658) and tabula 
faeundissma by Vieta. 

By far the greatest computer of pure trigonometrical tables is 
George Joachim Rlicticus, whose work has never been superseded. 
His celebrated ten -decimal canon, the C^s Palatinum^ was pub- 
lished by Valentine Otho at Neustadt in 1696, and in 1613 his 
ifteen-decimal table of sines by Pitiscus at Frankfort under the 
title Thesaurus MoNiernatictis, The Opus PaUUinum, contains a 
complete ten-decimal trigonometrical canon for eveiy ten seconds 
of the quadrant, semiciuadrantally arranged, with oifTereiices for 
all the tebnlar results throaghout. Sines, cosines, and secants are 
given on the left-hand pages in columns headed respectively 
“Perpendiculnm,” “Basis,* “Hypotenusa," and on the right-hand 
appear tangents, cosecants, and cotangents in columns headed 
respoctiveljr “ Perpendiculum,” “Hypotenusa,” “Basis.” At his 
death Khetiuua left the canon nearly complete, and the trigonometry 
was finished and the whole edited Valentine Otho ; it was named 
in honour of the electorpalatine A^ederick IV., who bore the ex- 
pense of publication. The Thesaurus of 1613 gives natural sines 
for every ten seconds throughout the quadrant, to 16 places, semi- 
rmadrantally arranged, wi& first, second, and third differencea 
Natural sines are also ^ven for every second from 0® to 1® and from 
89 to 90®, to 15 places, with first and second differences. The 
rei^ue of the manuscript of this work by Pitiscus forms a striking 
episode in the history of mathematical tables. The alterations and 
^eii^tions in the earlier part of the corrected edition of the Opus 
Jm^iwum were made by Pitiscus, who had his suspicions that 
Rherieos had himself calculated a ten-second table or sines to 15 
decimal places; but it could not be found. Eventually the lost 
canon was discovered amongst the papers of Rketicus which had 
passed from Otho to James Christmann on the death of the former. 
Amongst these Pitiscus found (1) the ten-second table of sines to 
15 places, irit)i first, second, and third differences (printed in the 
fhoKSurus ) ; (2) sines for every second of the first and last degrees of 
the uoadrant, also to 15 places, with first and eeoond difierenoes ; 
(B) the commencement of a canon of tangents and secants, to the 
same numbw of decimal places, for every ten seconds, with first and 
eeoond diffeienoes ; (4) a complete minute canon of sines, tangents, 
end oeeants, also to 16 decunal places. These tables taken in 
eonnexiini with the Qptis PaleUinum give an idea of the enormous 


lebotm nndertaken by lUieticus ; his tables not only vemain to 
thfe day the nltimete authorities but formed the data whereby Vlacq 
caleul^d his iogarithmio canon. Pitiscus says that for twelve 
years Ehetioas constantly had computers at worn:. 

A historv of trigonometrical tables by Hutton was twefixed to 
all the early editions of his Tables of Logarithms^ and forms Tract 
xix. of his Maihsmatieal Tracts, vol. i. pp. 278-306, 1812. A good 
deal of bibliographical information about the Opus Palaiimm 
and earlier trigonometrical tables is mven in De Morgan’s article 
“Tables” in the English Oyelopstdia, The invention of logarithms 
the year after the publication of Rheticus's volume by Pitiscus 
changed all the methods of calculation ; and it is worthy of note 
that Napier’s originsl table of 1614 was a logarithmic canon of sines 
and not a table of the logarithms of nun^rs. The lomrithmic 
canon at once superseded the natural canon ; and since Pitiscus's 
time no really extensive table of pure trigonometrical functions hait 
appeared. In recent years the employment of the arithmometet 
of Thomas de Colmar has revived the use of tables of natural 
trigonometrical functions, it being found convenient for soni'. 
purposes to employ an arithmometer and a natural canon instead 
of a logarithmic canon. Junge's Tafel der toirklichen Lange 
Siwus wnd Cosimis (Leipsic, 1864) was published with this o^ect. 
It gives natural sines and cosines for every ten seconds of the 
quadrant to 6 places. F. M. Clouth, Tables pour le CaJcul dea 
CowdonnUs Oimiomitrimus (Mainz, n.d.), gives natural sines and 
cosines (to 6 places) and their first nine multiples (to 4 places) for 
every centesimal minute of the quadrant. Tables of natural func- 
tions occur in many collections, the natural and logarithnuc values 
being sometimoB given on opposite pages, sometimes side by side 
on the same page. 

The following works contain tables of trigonometrical functions 
other than sines, cosines, and tangents. Pas<|uich, TahulM Log- 
ari^Amieo-Tri^onome^rtes (Leipsic, 1817), contains a table of sin^at, 
cos-aj, tankas, cottas from afs= 1® to 46® at intervals of 1' to 6 places. 
Andrew, Astronomical and Nautical Tables (London, 1805^ con- 
tains a table of “squares of natural semichords,” t.e., of sin^j^* 
from a;— 0® to 120® at intervals of 10" to 7 places. This table has 
recently been greatly extended by Major-General Hannyngton in 
his Naversines, Natural and Logarithmic, used in c<mputing Lunar 
Distances for the Nautical Almanac (London, 1876). The name 
“ haversine,” now frequently used in works upon navigation, is an 
abbreviation of “ half versed sine ” ; viz. , the haversine of a; is equal 
to 4(1 -cos as), that is, to sin^^a^. The table gives logarithmic 
haversines for every 15" from 0® to 180®, and natural haversincs for 
every 10" from 0® to 180®, to 7 places, except near the l^nning. 
where the logarithms are given to only 6 or 6 places. Tlie work 
itself occupies 327 folio pa^s, and was suggested by Andrew’s, a 
copy of wnich by chance fell into Hannyngton’s hands. Han- 
nyni^n recomputed the whole of it by a partly mechanical 
metiiod, a comoination of two arithmometers being employed 
A table of haversines is useful for the solution of sphcncal triangles 
when two sides and the included angle are given, and in many 
other problems in spherical trigonometry. Andrew’s original 
table seems to have attracted very little notice. Hannyngton’s 
was printed, on the recommendation of the superintendent of 
the Nautical Almanac office, at tlie public cost. Before the cal- 
culation of Hannyngton’s table Farley’s Natural Versed Sines 
(London, 1856) was used in the Nautical Almanac office in com 
puting lunar distances. This fine table contains natural versed 
sines m>m 0® to 126® at intervals of 10" to 7 places, with proportional 
parts, and log versed sines from 0® to 136^ at intervals of 15" to 7 
places. The arguments are also given in time. The manuscript 
was used in the office for twenty-five years before it was printed. 
Traverse tables, which occur in most colloctions of navigation 
tables, contain multiples of sines and cosines. 

Common or Briggian Logarithms of Numbers and Trigono- 
metrical Balioe , — For an account of the invention and history of 
loprithms, see Logarithms (vol. xiv. p. 773) and Napirh. Tlir 
following are the fundamental works which contain the results of 
the orimnal calculations of logarithms of numbers and trigono- 
i metrical ratios: — Briggs, AHthmeticaLogariihmxca (London, 1624), 
logarithms of numbers from 1 to 20,000 and from 90,000 to 100,000 
I to 14 places, with interscript differences ; Vlacg, ArUhmetica Log- 
ariihmica (Gouda, 1628, also an English edition, London, 1631, 
the tables Mng the same), ten-figuve logarithms of numbers from 
1 to 100,000, with differences, also log sines, tangents, and secant 
for every minute of the quadrant to 10 places, with interecnpl 
differences ; Vlacq, Trigonometria ArtifUialis (Gouda, 1633), lo/ 
sines and tangents to every ten seconds of the quadrant to 10 
places, with differences, and ten -figure logarithms of numbers up 
to 20,000, with differences ; Briggs, Trigmometria BrUawniea 
^London, 1633), natural sines to 16 places, tangents and secants 
to 10 places, log sines to 14 places, and tangents to lOpIacM, 
at intervals of a hundredth of a degree from 0® to 45 , witli 
interscript differences for all the functions. In 1794 V«ga re 
printed at Leipsic Vlacq’s two works in a single folio volume, 
ThjSsauruM LogarUhmorum CompUtus. The arrangement of tin 
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Ho conveoienty aa miatakee in tijdntf ton dUfeieaoea are mem 
liable to oceor. IThe trigobannMom oanbn gima log atnea, coainea, 
taiigenta, and ootangentn from to 2” at Intenmla of one aeoond, 
to 10 placea, ivitbout dilmretto^and for the mt of the quadrant 
at intervala of ten ieconda. l!be tdgimottatrical oanon is not 
wholly reprinted frmn the fV^Mmomaima ArtiificMUt aa the log- 
4iritbm8 for eveiy aeeond of the ibat two degrees, which do n6t occur 
in Vlaoq, were calculated tor the work by Lieutenant Borfrnund. 
Vega devoted grcM attentidh to the detemon of errors in Vlnoq’s 
k)|^thnu( Of BUiUbei%aiid has given severaLimportant errata lista 
M. Lefort (^nno^aa da r^Ttaemmire da Potria, vol. iv. ) has mven a 
full errata list in yiaeq’a and Vega'a logarithms of numbers, obtained 
by oompaaison with tbe great, l^renoh mannacript TMe» du Cad- 
<adfa (aee LoaABnrKna, p. 776 ; comp, also MonChl^ KtAim qfRoy, 
m. frr May 1872, June X872, March 1878. and 1874, suppl. 
number). Vega aeems not to have bestowed on the trigonometrical 
can o n anything Ilka the Care, that he devoted to the logarithms of 
numbera, aa Oauaa^ eatimatea the total of last-fij^mi^ errors at from 
31,288 to 47,746, most of them only amounting to a unit, but 
some to aa much aa 8 or 4. Aa these errors in the Trigowmetria 
. Artifidalia still remain nnoorrected, it cannot be said that a 
Toliahle ten-place logarithmic trigonometrical canon exists. The 
luuenlator Who hat oceasion to perform work requiring ten-hgure 
togaiithms of numbers should use Vlacq’s ArUhnuHea Logarithmiea 
<dl628. after careftilly correcting the errors pointed out by Vega 
and Lerort After Vlacq, Vefl|a*s Thesaurus is the next best table ; 
and Pfneto*s Tables de Logartihmss Vulgaires d IHx D^males, eon- 
druUss d^apr^ un nouveau mode (Rt Petersburg, 1871), though a 
tract of only 80 pages, may be usefully employed when Vlacq and 
ITega are unprocurable. Hneto*8 work consuts of three t^lcs : 

. the first, or auxiliary table, contains a aeries of fiictors by which 
the numbers whose logurithms are reauired are to be multiplied 
to bring them within we range of table 2 ; it also gives the loga- 
lithms of the reciprocals of these factors to 12 places. Table 1 merely 

C l logarithms to 1000 to 10 places. Table 2 gives logarithms 
l,(m,000 to 1,011,000, with proportional parts to hundredths. 
The mode of using these tables la aa follows If the logarithin 
, cAunot be taken out directly from table 2, a factor if is found from 
the auxiliary table by which the number must be multiplied to bring 
it within the range of table 2. Then the logarithm can be taken 
out, and, to neutnuize the effect of the muitij^ication, ao far aa the 

raault is oonoemed, log must be added ; this quantity ia there- 

(bra given in an a4j<fining column to if in the auxiliary table. A 
similar procedure gives the number answering to any lo^rithm, 
/mother fketor (approximately the reciprocal of iO being given, eo 
ibat in both cases multiplication is used. The laborious part of 
the work is the multiplication by if ; but this ia somewhat com- 
pensated for by the ease with which, by means of the proportional 
parts, the logarithm ia taken out. The factors are 800 in number, 
and are chosen so as to minimize the labour, only 25 of the 800 
conriating of three figures all different and not Involving 0 or 1. 
The principle of mumplying by a factor which ia auhaequently 
cancelled subtracting its logarithm is used also in a tract, con- 
taining only ten pages, jpnblialmd by MM. ^amur and Mansion at 
Brusamain lB77xmaeiti^eiii^eTabU$deZogar^hmeidIISdMfndle$ 
jjusqu'd 4S4 mtlliarde. Here a table ia given of logarithms of 
numbers near to 484,224, and other numbers are brought within 
the range of the table by multiplication by one or two factors. 
The logarithms of the numbera near to 434,224 ore selected for 
tabulation beesnse their differsneea commence with the figures 100 
. . .and the presence of the zeros in the difihrence renders the inter- 
polation easy. . 

it ia uanal to^ve re^rae to ten-fi^iu tables ; w^h one exception 
. thofc exist no tables giving 8 or 9 figures. The exception ia John 
^ewton*a Trigonomeiria MrUamniea (London, 1658), which gives 
iegarithms of numbers to 100,000 to $ places, and also log ainea 
and tas^nta for every centeaimal minute (4.S., the nine-thousandth 
part of a right angle), and also /og ainea and tangents for the first 
three degreee of the quadrant to 5 places, the interval being the 
one-ritoBiaiidth mkrt of a degree. This tMe is also unique in 
that it givee Ihe icgaiitfama of the diffemcea instead of the actual 
diflkreaoea Th4 ama^Eement of the page now nniversal in seven- 
figure tahlea--wfth the fifth fignras mnning horizontally along the 
top line ^the pago-^a due to John Newton. 

Aa a rule aevin^figiire logarithms of numbers are not published 
separately, most tables of logto^tbma oontaini^ both the logarithms 
of numbers and a trigonometrical canon. Sibbm'a and Sang'a 
logarithms are e^mmnal and give logarithms or numbers onfy. 
Babbage, Table qf ine LogasHhma qf the Natmed Jthmders from 1 
to 108,000 (London, etefeotyped in 1827 ; there are several timgea 
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to ^e mMidmnm of ole^^ vThe ohite^^’i 
miodUof the bleok of numbers bU'Weii ' 
the fonrth figure, which (with toe tob oatctotten _ 
is the best metood that has been used,. Ce|ilto of the '^oek 
were printed On paper of diffteant ooloiixa---3teito#, '^bf^^ 
green, tec.-— as it was considered that blad^op. a white gnmwt 
was a tetigaing combination for toe eye; TfaO tables wSe alte . 
issued with titte-pages and introduotiops ia otoar languagss. ' The 
book is not vary easy to procure now. Xh 1871 Mr tmbUshed 
A Nesg Table of Seottn^loM Logofrithitns of M ImnSerB fnm 
$0000 to $00000 (London). In an ordinary table extending from 
10,000 to 100,000 toe differences near the beginning are sO nanu»ot» 
that the proportional parts are either very crowded at some of 
them omitted ; by making the table extend from 20,000 to 200,000 
instead of from 10,000 to 100,000 the /Bfferencea are halved in 
magnitude, wl^e there are only one-fourth as m«iy hi a pegs. 
There is aim greater accuracy. A further peculiarity of this taEile 
is that multi^es of the differences, inteead of proportional parts, 
are given at the side of the pa^. Typographicatiy the table is 
exceptional, as there are no rules, the numbers being separated 
from the logarithms by reversed commas. This wow was to a ' 
great extent the reSnlt of on original calculation ; see MdMmrgk 
Traneaetions, vol xxvi. (1871). Mr Sang propos^ to puhliidi a 
nine-figore table from 1 to 1,000,000, but the requisite support 
was not obtained. Various pafera of Mr Bang’s relating to his 
locarithmio calculations will be found in the Sdinburgh Proceedings 
Bubaeqnent to 1872. In this connexion reference should be made 
to Abraham Sharp’s table of logarithms of numbers from 1 to 100 
and of primes from 100 to 1100 to 61 places, also of numbers from 
990,920 to 1,000,010 to 68 plaeea These first apneared in Ceometffg 
Improvd . . . bg A. S» Philomath (hondonfl717j» They have been 
republished in Sherwin’s, Gallet’s, and the earlier editions of 
Hutton's tables. Parkhurst, Aitronomieal Tables (New York, 
1871), gives logarithms of numbers from 1 to 109 to 102 plaeea^ 

In many seven-figure tables of logarithms of numbers the values 
of S and rare given at the top of the page, with P", the variation of 
each, for the purpose of deducing log sines and tangents. S and T 

denote log and log respectively, the arguments being 

the number of seconds denoted by certain numbers (sometimes 
only the first, sometimes every tenth) in the number column on 
each page. Thua in Collet's tables, on the page on which tlie first 

number is 67200, S » and T = log , while too 

F’s are the variations of each for 10". To find, for example, log 
1'’'52' 12"'7, or log sin 6732^*7, we have 4*6854980 log 
6782*7 ^8*8281893, whence, by addition, we obtain 8*5136873; 
but P for 10" is - 2*29, whence the variation for 12"*7 is - 3, and 
the log sine required is 8*5186870. Tables of and T are fre- 
quently called, after their inventor, ** Delambre's tables.” Some 
seven-fijrare tables extend to 100,000, and others to 108,000, the 
last 8000 logarithma to 8 placca being given to ensure greatm 
aocoracy. as near the beginning of the numbers toe differences ai% 
large and the interpolations more laborious and less exsict than in 
the rest of the table. The eight-^ire logarithms, however, at the 
end of a seven-fignre table are liable to occasion error ; for the 
computer who is aecuatomed to three leading figures, common to 
the block of figurea may fail to notice that in this part of the 
table there are four, and so a figure (the fourth) is sometimes 
omitted in taking out the lomitom. In the ormnary method 
of arranging a seven-fignre tame the change in the fouxth figure, 
when it ooenrs in the conrse of the lina is a source of Itoqnent 
error Unless it is very clearly indicated. In the earlier tables the 
change was not marked at all, and the oompnter had to decide 
for himself, each time he took out a logarithm, whether the third 
figure had to be increased. In some tables toe line is broken 
w*here the change occurs ; but the dudocatioB of the fignree and 
toe corresponding irregnlarito in the lines are very awkward. 
Babbage printed the fourth figure in stnaU type after a change 
The beri; method seems to be that of prefixing an asterisk to the 
fourth figure of each logarithm after the chmige, as ia done in 
Sehrdn’s and many otoer modem tables. This is heautifrilly deur ^ 
and the asterisk at once catches the eye. Shottrede and Sang 
replace 0 after a change by a nohta (resembling a diamond in a 
pack of cards). This is very clear in the case of toe O’s, but leaves 
unmarked the oases in which the fonrth figumis 1 or 2. Babbsge 
printed a subscript point under the last figure of each logarithm 
that had been increased. Sehtfin used a hsr suhsesript, which, 
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. In acm tablepthe 

_ ' W 4(pn» ii^ pnly nMtim nOitii tlie iktm h in- 

^ «Boa^m ftve<t) famed In p&oe oC tli« 

ttir9(Sitaiy'«Kn(n^ kc^timile tibi«s aire eon* 
>i^i!ie4 in twe |M»m ** Onsthn Ftogim to Acuniraey of 

''On LiSwItilbtiiio Ti3^'*in qfJSoy, 

JsL^ fiir tS79. ftcialBO thtifone^j^ofloMfor 1874, p, 248; 
and n pftpsr by4j(6m4rth« d eWetr. OymtL, Heft vL p. 407. 

PlMMOiig nov t 0 tiie log^thmie triniMiometrieal canon, the Bret 
great i^v4amafter the pubHoationof the IMgonemetria AHifieialia 
ftL 1083 ireainade Micshael Taylor, T(aU$<yL 0 garUhim (Loudon| 
172|G9^ Which sinoe and tangente to every eecond of the 

qm^nont to J plaoea. Thia table cqittaina about 450 paaes vrith 
ah areBagp inunW of 7750 figaares to the paj^ ao that there are 
altogether nearly three xnillioue and a half of hgiirea Ihe change 
in thh leading fignmn^ when itoeeure in a colnmii, ia not marked at 
all ; and the teble must be need with very great cantion. In fact it 
is advisable to go through the erhole of ft, and fill in with ink the 
first 0 after the ehanfie, aa tvell aa make eome piark tliut will catch 
the eye at tho head of every column containing a change. The table 
was oalonlated by interpolation from the Ttigonometria Artij/ktalia 
to 10 places and then reduced to 7f ao that tho last fi^re should 
always be correct. Partly on account of the absence of a mark to 
denote the change of figure in the column and partly on account of 
the site of the table ana a somewhat inconvenient arrangement, the 
work seems never to have come into very general use. Cknnputers 
have always preferred Bagay’s Kouwlks Tahlta Aalmiowi^iuea et 
ffydroaraj^iguea (Paris, 1829), which also contains a complete 
logarithmic oancm to every second. The change in the column is 
veiy clearly marked by a large black nucleus, surrounded by a 
cinue, printed instead of zero. Hagay's work has now become 
very rare. Tho only otlier canon to every second that has been 
published is contained in Shortrede's I^jarUkmie Tabl&t (Edin- 
burgh). This work was originally issued in 1844 in one volume, 
but being dissatisfied with it Shortrede issued a new' edition in 
1849 in two volumes. The first volume contains logarithms of 
numbers, antilogarithms, kc., and the second the trigonometrical 
canon to eyery second. Tlie volumes are sold separstdy, and may 
be regarded as independent works ; th^ are not oven cTescribed on 
their title-pages aa voL i. and vol. IL Ttie trigonometrical canon is 
irery complete in every respect, the arguments being given in time 
u well as in arc, full proportional })arts being atlaed, &c. The 
’hange of figure in the column is denoted by a noKta, printed instead 
>f 0 where the change occurs. 

Of tables In which the quadrant is divided centesiinally. tho 
nrincipal are Hubert and Idmer, Kmivelles Tables THgenwmitriqiics 
Berlin, 1799), and Borda and Delambre, TahUa TrigonomHriqn4!a 
D4cimalea (Paris, 1801). The former give, among other tables, 
latural and Ipg sines, cosines, tangents, and cotangents, to 7 places, 
he arguments pioceeding to 3® at intervals of 10^ and thence to 50® 
it intervals of 1' (centesimal), and also natural sines and tangents 
’or the first hundred ten -thousandths of a right angle to 10 places. 
rhetUtter gives log sines, cosines, tangents, cotangents, secants, 
Jid cosecants from 0® to 8® at intervals of 10"' (with full propoilional 
tarts for every second), and thence to 50® at intervals of l^(centesi- 
nal) to 7 places. Tlicre is also a table of log sines, cosines, tangents, 
nd cotanironts from O' to 10' at intervals of 10® and from 0® to 50® 
t intervals of 10' (centesimal) to 11 places. Hobert and Ideler 
live a natural as well as a logarithmic canon; but Borda and 
lelambre give only the latter. Borda and Delambre give seven- 
igure logarithms of numbers to 10,000, tho lino being broken when 
chauM of figure takes place in it. 

In Briggs's Trigmomclria JBritannica of 1638 the degree is 
ivided centesiinally, and but for the apmarance in the same year 
f Vlacq's Trigon^mutria Artifieidliai in which tho degree is divided 
eizagesimally, this reform might have been effected. It is clear 
hat'the most suitable time for effecting such a change was when 
he natural canon w^as replaced by the logarithmic canon, and 
Iriffgs took advantage of this opportunity. He left the degree 
mutered, but divided it centesumally instead of soxagesimmly, 
hus ensuring the advantages of decimal division (a saving of 
nrk m inteimlationt, muluplications, kc.) with the minimum of 
Mgc The French mathematicians at the end of the 18th century 
ivided tlie right angle centesimally, completely changing the wholq 
astern, with no apn^able advantages over Briggsw system. In 
let the centesimsi degree is as arbitrary a unit as we nonagesimal, 
ad It ia only the non-centesinial subdivision of the degree that 
ives rise to inoottvenienee. Briggs's example was follow^ by Roe, 
ughtred, and other 17th-century writers ; hut the centesimal divi- 
on of the degree seems to have entfrsW passed ont of nao, till it 
as reoratly revived by Bremiker In nis iKigarithmiadi^trigono^ 
atHa^e Thfaia ^ieimaUhUm (Berlin, 1872). This little 

>ok of 168 pages giyes a five-figure canon to every hundredth of a 
Jgtee with fMroportional parts, borides logarithms of numbers, 
i^tieh and subttaotion Iqgarithmii, fte. 

MUdiona ef TMaL^for a computer who requires In one 
nume legarithms of numbers and a teu-aseond logantbinic canon. 


perham the two best books are Schrdn, Sevan^I^gm lagmHihm 
18lg, stereotyped, an English edition of the Gennau work 
nubltshed at Brunswick), and Bruhns, A New Mamml ofLegaMima 
id Seven Pkuea qf DeeimdU (Leipsic, 1870). Both give logaririims 
of numbers and a complete ten-second canon to 7 places ; Bmhivi 
also mves log sines, cosines, tangents, and cotangents to every 
second up to 6® with proportional parts. Schidn contains an inter- 
polation table, of 75 pages, giving the first 100 multiples of all 
numbers from 40 to 420. The logarithms of numberb extend to 
108,000 in Schrbn and to 100,000 in Bruhns. Almost e<mally 
convenient is Bremiker's edition of Vega s Logarithmic Tables 
(Berlin, stereotyped ; the English edition was translated from tho 
fortieth edition of Dr Bremiker's by AV. L. F. Fischer). TOs b^k 
gives a canon to every ten seconds, and for the first five degrees 
to eveiy second, with logarithms of numbers to 100,000. All these 
works give the proportional jrarts for all the differences in the 
logarithms of numbers. In Babbage'% Callet's, and many other 
tables only every other table of proportional parts is given near the 
bemnning for want of space, ^hrbn, Bruhns, and most modem 
tables published in Germany have title-pages and introductions 
in different languages. Dupui^ Tablea de Logarithmes d aegH 
ZMmalea (stereotyjied, third tirage, 1868, Paris), is also very 
convenient, containing a ten-second canon, besides logarithms of 
numbers to 100,000, hyi>erbolic logarithms of numbers to 1000, to 7 
places, Ac. In this work negative characteristics are printed 
throughout in the tables of cimuar functions, the minus sign being 
placed above the figure ; these are prefemble to the ordinary char- 
acteristics that are increased by 10. Tills is the only work we know 
in which negative characteristics are used. Tlie edges of the pages 
containing the circular functions am i*ed, the rest being grey. Dupuis 
also edited Callet's logarithms in 1862, with whicli tliis work must 
not bo confounded. Salomon, Logarithmiachc Ta/dn (V ieiina, 1827 ), 
contains a ten-second canon (the intervals being one second for the 
first two degrees), logarithms of numbers to 106,060, squares, culxia, 
square roots, and cube roots to 1000, a factor table to 102,011, 
ten-place Briggiau and hirperbolic logarithms of numbers to lOOO 
and of primes to 10,338, and many other useful tables. The work, 
which IS scarce, is a well-nrinted small quarto volume. 

Of collections of general tables the most useful and accessible are 
Hutton, Onllet, Vega, and Kohler. Hutton’s well-known Mathe- 
^imtieal iablea (London) was first issued in 1785, but considerable 
additions were made in the fifth edition (1811). llie tables contain 
seven-figure logaritbms to 108,000, and to 1200 to 20 places, some 
antilogarithnis to 20 places, hyi>erlK)lic logarithms from 1 to 10 at 
intervals of *01 and to 1200 at intervals of unity to 7 places, logistic 
logarithms, log sines and tangents to every second of the first two 
degrees, and natural and log rines, tangents, secants, and versed 
sines for every minute of the quadrant to 7 places. The natural 
functions occupy tho left-hand pages and the logarithmic the right- 
hand. The fii-st six editions, published in Hutton's lifetime (d. 
1823), contain Abraham Sharp^i 61-figure logarithms of numbers. 
Olitithus Gregoiy, who brought out the 1830 and succeeding 
editions, omittea theso tables and Hutton's introduction, which 
contains a history of logarithms, the methods of constructing them, 
Ac. Callet's Tables Tortalives dc LoffarUhmes (stereotyped, Pans) 
seems to have been first issued in 1783, and has since passed 
through a great many editions In that of 1853 tho contents are 
seven- figure logarithms to 108,000, Briggian and hyperbolic loga- 
rithms to 48 places of numbers to 100 and of primes to 1097, log 
sines and tangents for minutes (centesimal) throughout the qiind- 
rant to 7 places, natural and log sines to lb places for every ten 
minutes (centesimal) of tho quadrant, log sines and tangents for 
every second of the first five degrees (sexa^simal) and for every ten 
seconds of the quadrant (sexogcsimal) to 7 places, besides lo^stic 
lo|;^rithmH, tho first hundred niu1ti)>los of the modulus to 24 places 
and tho first ten to 70 places, and other tables. Tins is one of the 
most complete and practically useful collections of logarithms that 
have been published, and it is peculiar in giving a centesimally 
divided canon. Tho size of the page in the editions pubU.shed in 
the 19th century is larger than that of the earlier editions, the typo 
having l^en reset. Vega’s TaJbtdae Loganthmo-trigoTumetricae was 
first published in 1797 in two volumes. The first contains seven- 
figure logarithms to 101,000, log sines, Ac., for every tenth of a 
second to 1', for every second to 1* 80', for every 10" to 6® 3', and 
thence at intervals of a minute, also natural sines and tangents to 
every minute, all to 7 places. Tlie second volume gives simple 
divisors of all numbers up to 102,000, a list of i»riine8 fiom 102,000 
to 400,313, hyperbolic logarithms of xmmbors to 1000 and of primes 
to 10,000, to 8 places, ef* and ]og,^,e* to a:=10 at intervals of *01 to 
7 figures and / places respectively, the first nine powers of tho 
xittti^i’s from 1 to 100, squares and cubes to 1000, logistic loga- 
rithms, binomial theorem coefficients, Ac. Vega also published 
Jdauuale JAgarUhmieo-trtgoiumieirietna (Leipsic, 1800), the tables 
in which are identical with a jHirtion of those contained in the first 
volume of the Tahtdaa, The Tahulm went through many editions, 
a stereotyped issue being brought out by J. A. HiUsse (Samwkmig 
ma^kmoMacker Tefaln^ Leipsic) in one volume in 1840. Thu 
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eoniento m nearly the eanie aa ISioaa of tKe original voile, the ohief 
difference being that a huge table of Qatuaian logaiitluiifl la added. 
Tega differs from Hutton and OaUet in living ao many naefnl non* 
logarithmic tables, and hia collection ia in many respects comple* 
mentary to theira. Bdinhee, Nem wfd erweiierU Sammlung Jo^ 
nrithmitetwr^ trimm(metria(her^ wnd anderer Tafdn (Berlin, 1778, 
2 vola.}, ia a valttable collection, and contains seven-figure loga- 
rithms to 101,000, log sines and tangents to 2* at intervals of a 
second, and natural sines, tangents, and secants to 7 places, log 
sines and tangents and Haplerian log sines and tangents to 8 
places, all for every ten seconds to 4* and thence for eveiy minute 
to 45”, besides squares, cubes, square roots, and cube roots to 1000, 
'binomial theorem coefficients, powers of «, and other small tables. 
Wolfram's hyperbolic logarithms of numbers below 10,000 to 48 
tdaces first appeared in this work. Lambert, SupnUnietUa Tahu- 
lamm Loganthmiearum et Trigoimnetriearum (Lisbon, 1798), con- 
tains a number of useful and curious non-logaritlimlc tables ; it 
bears a general resemblance to the second volume of Vega, but 
contains numerous other small tables of a more strictly mathe- 
matical character. A very useful collection of nondogarithniic 
tables is printed in ^rlow's New MathematiceU (London, 

1814). It gives squares, cubes, square roots, and cube roots (to 7 
places), reciprocals to 9 or 10 places, and resolutions into their 
prime factors of all numbers from 1 to 10,000, the first ten jk>wci*s 
of numbers to 100, fourth and fifth powers of numbers from 100 
to 1000, prime numbers from 1 to 100,103, emht-idace hyperbolic 
logarithms to 10,000, tables for the solution of the irreducible case 
in cubic equations, &c. In the stereotyped reprint of 1840 only 
the squares, cubes, square roots, cube roots, and reciprocals are 
retained. The fimt voJumo of Shoi*trode*a tables, in addition to the 
trigonometrical canon to every second, contains antilogaritlixns and 
Gaussian logarithms. Hassler, Tcdmlm Logarithmiem et Tr^oiut- 
metriem (New York, 1880, stereotyped), gives seven-fi^re logarithms 
to 100,000, log sines and tangents for every second to 1”, and log 
sines, cosines, tangents, and cotangents from 1” to 8” at intervals of 
10" and thence to 45” at intervals of 30”. Every effort has been 
made to reduce the size of the tables without loss of distinctness, 
the page being only aliout 3 by 5 indies. Copies of the work were 
pitblishod with the introduction and title -[vige in different lan- 
guages. Stanley, Titble$ of Logarithms (New Haven, U.S., 1860), 
gives seven -figure logarithms to 100,000, and lo^ sines, cosines, 
tangents, cotangents, secants, and cosecants at intervals of ten 
seconds to 15” and thence at intervals of a minute to 45” to 7 places, 
besides natural sines and cosines, antilogarithius, and other tables. 
Tliis collection owed its origin to the fact that Hossler's tables v^ero 
found to be inconvenient oinng to the smallness of the type. Luvini, 
Tables of LogaiHthms (London, 1866, stereotyped, printed at Turin), 
gives seven- figure logarithms to 20,040, Briggian and hyperbolic 
logarithms of primes to 1200 4» 20 places, log mnos and tangents for 
each second to 9', at intervals of 10” to 2”, of 30" to 9®, of 1' to 45” 
to 7 places, besides square and cube roots up to 625. The book, 
whioii is intended for schools, engineers, Ac., lias a peculiar arrange- 
ment of the logarithms and proportional parts on tlie pages. 
Chambers's MamenuUical Tables (Edinburgh), containing lop- 
rithms of numbers to 100,000, and a canon to every minute of log 
sines, tangents, and secants and of natural sines to 7 places, besides 
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Sromiker's LogarUhmorum VL Dechnalium Nova Tabula Bero- 
lisunm (Berlin, 1852) is probably one of the best. It gives 
logarithms of numbers to 100,000, with proprtional parts, and 
log sines and tangents for every second to 5”, and beyond this 
point for every ten seconds, with proportional parts. Hantschl, 
Xogarithmisch-trigmoTnet^ Hand ouch (Vienna, 1827), gives 

five-figure logarithms to 10,000, log sines and tangents for eveiy 
ten seconds to 6 places, natural sines, tangents, secants, and 
versed sines for every minute to 7 places, lo^rithms of primes 
to 15,801, hyperbolic logarithms of numbers to 11,278 to 8 places, 
least divisors of numbers to 18,277, binomial theorem coefficients, 
Ac. Farley’s Six* Figure Logarithms (London, stereotyped, 1840) 
gives six-figure logarithms to 10,000 and log sines and tangents for 
every minute to 6 places. Of five-figure tables the most convenient 
is Tables of Logariihms (Useful Knowledge Society, London, from 
the stereotyped plates of 1889), which were p*^parod by Ue Morgan, 
tbongh they have no name on the title-page. They contain five- 
figure logarithms to 10,000, log sines and tangents to every minute 
to 5 places, besides a few smaller tables. Lalande's TMes de 
Loganikmes is a five-figure table witli nearly the same contents as 
De Morpn’s, first published in 1805. It has since passed through 
many emtions, and, after being extended from 5 to 7 places, iiasi^ 
through several mote. Galbraith and Haughton, Manual of MaJthe* 
moJlieaZ Tables (London, I860), give five-figure logarithms to 10,000 
and log sines and tangents for every minute, also a small table of 
Gaussian logarithms HouSl, Tables de Logariihmes d dng Dkd* 
males (^ris, 1871), is a very convenient collection of five-figure 
tables ; beuddes logarithms of numbers and circular functions, there 


are Chsnssian logarithms, least ffiviseoe of ntOnben to 10,841, imtl- ' 
logarithms, As The work oontains 118 p«ges of tables. The safne 
anther's JteeueH de Formules et de Tedkks (Paris, 1868) 

contsins 19 taldes, occupying 62 pages, meat of them giving results 
to 4 places ; they relate to vmy varied subjects, --HintOoi^lhins, 

Gaussian logarithms, logarithms of elliptic integrals, squares 

for use in the. method of least squms, Ac, Bremikor, Tefd viet* 
delliger LogarUhmeii (Berlin, 1874), |^ves four-figure logarithms of 
mmi&rs to 2009, log sines, cosines, tangents, and cotangents to 8* 
for every hundriMth of a degree, and thence to 45* for every tenth 
of a degree, to 4 places. There are also Gaussian logarithms, squares 
from 0*000 to 18,500, autilogiurithms, Ac. The book contams 60 

K Wlllkh, Popular TabUe (London, 1853), is a useful book 
I amateur ; it gives Briggian and hyperbolic logarithms to 
1200 to 7 places, squares, Ac., to 848, Ac. 

Hyperholie or Napierifm Logari^me. — ^The logarithms invented Nap 
by Napier and explained by him in the Deeoriptxo (1614) were not loga 
Uie same as those now called natural or hyperbolic (viz., to base rithi 
e), and very frequently also Napierian, logarithms. Napierian 
logarithms, strictly so called, have entirely passed out of use and 
are of purely historic interest ; it is therefore sufficient to refer to 
Looabithms and Napibr, where a full account is given. Apart 
from the inventor's own publications, the only Napierian tables of 
importance are containca in Ursitius's THgorumetria (Cologne, 
1624-25) and Schulze's Sammlung (Berlin, 1778), the former being 
the larg^t that has been constructed. Lojgarithms to the base e, 
whore e denotes 2*71828, were first published by Speidell, New 


_'h6 most copious table of hyperbolic logarithms i4 Base, Tefel Hyp 
der nutlilrliehen LogarUhvien (Vienna, 1850), which extends from 1 bolic 
to 1000 at intervals of unity and from 1000 to 10,500 at intervals loga 
of *1 to 7 places, with differences and proportional parts, arranged rithi 
as in an ordinary seven -figure table. By adding log 10 to the results 
the range is from 10,000 to 105.000 at intervals of unity. The 
table formed part of the AnnaXs of the Vienna Observatory for 
1851, but separate copies were prints The most elaborate table 
of Inqicrholic logarithms Is due to Wolfram, who calculated to 
48 places the logarithms of all numbeis up to 2200, and of all 
primes (also of a gi'eat many composite numbers) between this limit 
and 10,009. Wolfram’s results first apjieared in Schulze's Samm- 
lung (1778). Six logarithms which Wolfram had been prevented 
from computing by a serious illness were supplied in the Berliner 
Jahrhueht 1783, p. 191. The complete table was reproduced in 
Vega's Thesaurus (1794), w’hen several errors were corrected. 
Tables of hyxierbolic logarithms are contained in the following 
collections:-— Callet, all numbers to 100 and primes to 1097 to 48 
places ; Borila and Delambro (1801), all numbers up to 1200 to 11 
places ; Salomon (1827), all numbere to 1000 and primes to 10,838 
to 10 places ; Yep, Tahvlss (including Hulsse's edition, 1840), and 
Kohler (1848), all numbers to 1000 and primes to 10.000 to 8 idaces ; 
Barlow (1814), all numbers to 10,000 ; Hutton and Willich (1858), 
all numbers to 1200 to 7 places; Duimis (1868), all numWi to 
1000 to 7 places. Hutton also gives hyperbolic logarithms fi^m 1 
to 10 at intervals of *01 to 7 places. Bess's Oyelopmdia (1819), art. 

** Hyperbolic Logarithms," contains a table of hyperbolic loga- 
rithms of all numbers up to 10,000 to 8 places. 

Tables to convert Briggian into Hyperholie LogariXhmSt and vice Coni 
versa , — Such tables merely consist of the first hundred (sometimes sion 
only the first ten) multiples of the modulus *43429 44819... and Brigj 
its reciprocal 2*30258 50929 ... to 5, 6, 8, 10, or more places. They and 
are generally to be found in collections of logarithmic tables, but hype 
rarely exceed a page in extent, and are venr easy to construct, bolic 
Schron and Bruhns both give the first hundred multiples of the loga- 
modulus and its reciprocal to 10 places, and Bremiker (in nis edition rithn 
of Vega and in his six -figure tables) and Dupuis to 7 places. 
Degen, Tabularum JSnneas (Copenhagen, 1824), gives the first 
hundred multiples of the modulus to 80 places. 

Antilogarithms,. — In the ordinary tables of logarithms the 
natural numbers arc integm, while tne logarithms are incommen- 
surable,^ In an antilogarithmic canon the logarithms are exact 
quantities, such as ‘00001, *00002, Ac., and the corresponding 
numbers are incommensurable. The largest and earliest \4o]^>of 
t^ kind is Dodson's Antilogarithmic Canon (Loudon, 1742), which 
gives numbers to 11 places corresponding to logarithms from 0 to 
1 at intervals of *00001, arranged like a seven-figure logarithmic 
table, with interscript differences and proportional parts at the 
bottom of the page. This work was the only antilogarithmic canon 
for more than a century, till in 1844 Shortrede published the first 
^ition of his tables ; in 1849 he published the second edition, and 
in the same year Filipowski's tablM appeared. Both these works 
contain seven-figure antilogarithms: Snortrede gives numoers to 
logarithms from 0 to 1 at intervals of *00001, wiQi differences and 
multiples at the top of the page, and Filipowatki, A Table qfAnH* 
logarithms (London, 1849), contidns a table of the same extent* the 
proportional parts being given to hundredths. 

Addition and Subtraaion, or Oauesian, Logarithms, --^The object 
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df wx(sh In to give log lfi±h) by otAy one entry when l^g ^ 

Md leg b axe given (aee LoOAUtTHlfa, vol. xiv. p. 777> Let 

Astlogsst (l+l)* Calog(l+aj). 

tenving out the apecimen table in lieoneUi’s Thiorie dJa Logariilmea 
AMUwMutU et IMudtfs (Bordeaux, 1808), the principal tables are 
the following. Gauss, in Zach*s ManaUil^ Carreap&hdenx (1812), 
siving B and 0 for argument A from 0 to 2 at intervals of *001, 
&enee to 8*40 at intervals of *01, and to 5 at intervals of *1, all to 
8 ^aoes. This table is reprinted in Gausses W'erke^ voL iil p. 244. 
Matthieseen, Ta/el zur bequentzm Bzre^nimg (Altona, 1818), giving 
B and G to 7 places for argument A from 0 to 2 at intervals of 
*0001, thence to 8 at interval of *001, to 4 at intervals of *01, and 
to 5 at intervals of *1 ; the toble is not conveniently arranged. 
Peter Gray, TMes and BtmntlM (Ltmdon, 1849, and ** Addendum/* 
1870), giving 0 ibr argument A from 0 to 2 at intervals of *0001 
to 6 piMes, with proportional parts to huudiedtlis, and log (1 - x) 
for aignment A from 8 to 1 at intervals of *001 and from 1 to 1*9 
at intervals of *0001, to 6 places, with proportional parts. Zoch, 
Tafeln d&r AddiUow- und Subtradimz-Zogarithinen (I^ix)sic, 
1849), giving B for aigument A from 0 to 2 at intervals of *0001, 
thence to 4 at intervals of *001 and to 6 at intervals of *01 ; 
also C for argument A from 0 to *0003 at intervals of *0000001, 
thence to *05 at intervals of *000001 and to *808 at intervals of 
*00^1, all to 7 places, with proportional parts. Those tables are 
reprinted from Htilsse's edition of Vega (1849) ; the 1840 edition 
of Hulsse’s Yoga contained a reprint of Gauss's original table. 
Wittstein, Logarithmea de Gauas d Sept Dicimalea (Hanover, 1866), 
giving B for argument A from 8 to 4 at intervals of ‘1, from 4 
to 6 at intervals of *01, from 6 to 8 at intervals of *001, from 8 to 
10 at intervals of *0001, also from 0 to 4 at the same intervals. 
In this handsome work the arrangement is similar to that in a 
seven -figure logarithmic table. Gauss's original five -place table 
was repnnted in Pasquich, TahuJm (Leipsic, 1817); Kohler, JeroiM 
de taLanvdc'a Tafeln (Leipsic, 1882), ana Bfandbueh (Leipsic, 1848) ; 
and Galbraith and Haiighton, ManucU (London, 1860). Houel, 
Tablea de LogarUhmea (lS7\)t also gives a small five -place table 
of Gaussian logarithms, the addition and subtraction logarithms 
being separated as in Zech. Modified Gaussian logarithms are 
given by J. H. T. Muller, VieraUllige Logarithmen (Gotha, 1844), 

viz., a four-place table of B and -log ^1 from -<4=0 to *08 

at intervals of *0001, thence to *23 at intervals of *001, to 2 at 
intervals of *01, and to 4 at intervals of *1 ; and by Shortrede, 
Logariihmic TaMea (vol. i., 1849), viz., a five-place tabk of -B 
and log (1 -f*aj) from ^4 =5 to 3 at intervals of *1, from ^ = 3 to 2*7 
at intervals of *01, to 1*3 at intervals of *001, to 3 at intervals 
of *01, and to 5 at intervals of *1. Filipowski's AtUilogarilhma 
(1849) contains Gaussian logarithms arranged in a new way. The 
principal table gives log (a; -fl ) as tabular result for log x us 
argument from 8 to 14 at intervals of *001 to 5 places. Weiden- 
bach, Tafil um den LogarUhmen (Coponhageii, 1829), gives 

for argument A from ‘882 to 2*002 at intervals of *001, to 

3*6 at intervals of *01, and to 5*6 at intervals of *1, to 5 places. 

Logiatic and rroportional lAfgarilhma , — In most collections of 
tables of logarithms a five-placo table of logistic logarithms for 
every second to I"* is given. Logistic tables give log 3600 - log x 
at intervals of a second, x being expressed in degrees, minutes, 
and seconds ; Schulze (1778) and Vega (1797) have them to a: =3600" 
and Calletand Hutton to a? =5280 . Proportional logarithms for 
every wcond to 8* (i.e., log 10, 800 -log a;) form part of nearly ttU 
colloctious of tables relating to navigation, generally to 4 places, 
sometimes to 5. Bagay, Tablea (1829), gives a five -place table, 
but such are not often to be found in collections of mathematical 
tables. The same remark applies to tables of proportional loga- 
rithms for every minute to 24", which give to 4 or 5 places the values 
of log 1440 - log 35. Tlio object of a proportional or logistic table, 
or a table of log a - log a^ is to facilitate the calculation of propor- 
tions in which the third term is a. 

IrderpolaiiQn All tables of proportional parts may bo 

reg|^ed as interpolation tables. Bremucer, Tafel der Froportioiial- 
metHe (Berlin, 1848), gives proi)ortional parts to hundredths of all 
numl^rs from 70 to 699. Schron, Zogcarithma, contains an inter- 

C iion table giving the first hundred multiples of all numbers 
40 to 410. Tables of the values of binomial theorem coef- 
fidents, which are required when second and higher orders of difier- 
wces are used, are described below. Woolhouse, On InUrmlation, 
akmnuUion, and the AdStudmmt of Ihmarieal Tablea (London, 
contains nine pages of interpolation tables. The book con- 
sists^of papers extracted from vols. xi, and xii. of the Aaauranee 

■Oual Z<»9rar»^ms.--ThiB term is used by Mr Oliver Byrne in his 
■DMfld Armanetic, Vaung Dttal AHthmetieian, Tablea of Dual 
‘fAgttrUhma, Ac. (London, 1868-67). A dual number of the ascend- 
ing branch is a continued product of powers of 1*1, 1*01, 1*001, Ac., 


taken in order, the powers only being expressed ; thus d 6, 9, 7, 8 
denotes (1*1 Wl*01)*(l *001)^(1*0001)*, the numbers following the 
being called dual digits. A dual number which has all but the 
last dimt zeros is called a dual logarithm ; the author uses dual 
logarithms in which there are seven ciphers l>etween the 4 , and the 
logarithms. A dual number of tlic descending branch is a con- 
tinued product of powers of *9, *99, Ac. ; for instance, (*9)^ *99)* is 
denoted by *8'2T. The TabteSf which occupy 112 pages, give 
dual numbers ami logarithms, both of the uMcending and descend- 
ing branches, and the corresponding natiual munberN. I'he author 
churned that his tables were superior to those of common logarithms. 

Constanta. — In nearly all tables of logarithnis thcie is a x>age de- 
voted to certain frequently used constants and their logarithms, 

such as T, ^ specially good collection is jointed in 

Templeton's Millwright* a and Engineer* a Pocket Conipanion (cor- 
rected by S. Maynard, London, 1871), which gives 58 constants 
involving w and their logarithms, generally to 80 places, and 13 
others that be properly called matheiiiatical. A good list of 
constants involving t is given in Salomon (1827). A paper by 
Pauckor in OmnerVa Ai^iv (vol. i. p. 9) has a number of con- 
stants involving v given to a great many places, and Gauss's memoir 

on the lemniscate function [Werke^ vol. hi.) has 
Ac., calculated to about 50 places. The q^ntity ir has been worked 
out to 707 places (Slumka, Proe. Boy. Soc., vol- xxi. y. 819) and 
Euler's constant to 263 places (Adams, Proe. Boy. Soc., vol. xzvii. 
p. 88). The value of the modulus if, calculaU'd by Prof. Adams, 

18 given in Logarithms, vol. xiv. p. 779. This value is correct 
to 268 places ; but the calculation nas since been carried to 272 
places (see Adams, Proe. Boy. Soc., vol. xlii. p. 22, 1887). 

Tables for the SoltUton of &eTrreduethleCaae tn Cubic Equations. — Irredue^ 
Lambert, Supplementa (1798), gives fiom *001 to 1*155 ble cubic* 

at intervals of *001 to 7 places, and Barlow (1814) gives a^-x from equationa 
3!=1 to 1*1549 at interv^R of *0001 to 8 places. 

Binomial Theorem Coeffidents. — The values of Binomial 

a;(aj - 1) a*(aj - !)(.'» - 2) x{x - 1) , . . (a* - 5) theorem 

1.2"' 1.2.3 * ’ “ 1 . 2 . . 1 6 * coeffi- 

from aj= *01 to a*= 1 at intervals of *01 to 7 places, are serviceable for cients. 
use in inter|>olation by second and higher oulci's of differences. 

The table quoted above occurs in Schulze (1778), Barlow (1814), 

Vega (1797 and succeeding editions), Hantschl (1827), and Kohler 
(1848). House, Doctrine of Chances (London, no date), gives on a 
folding sheet (a +5)^ for 2, ...20. Lambert, Supplementa 

(1798), has the coefficients of the first 16 terms m (l-fa;)^ and 
(1 - a?)i, their accurate values being given as decijiials, Vega (1797) 

113 1 

has a page of tables giving ^ 4» 2‘^» *** ^* *•* similar 

quantities to 10 places, with their logarithms to 7 places, and a 
page of this kind ocemv in other collections. Kohlei (1848) gives 
the values of 40 such quantities. ^’(sc + l) 

FiguraJLe Nxmhera. — Lambert, Supplementa, gives sr, — - , . . . FiguraU 

from aj=l to SO. 

Trigonometrical Quadratic Surds , — ^The surd values of the sines Trigoxio- 
of every third degree of the quadrant aio given in sonic tables of metrical 
logarithms; c,p., in Huttou^s (p. xxxlx., ed. 1855), we find quadratic 
sin 8"= 4 { V(5 + V6) + - \/(15 + 3^5) - - Vi! ; and siinls. 

the numerical values of the surds V(o + \/*^)» n/( V)> are mveu 
to 10 places. These values were extended to 20 places by Peter 
Gray, Messenger of MaiK, vol. vL (1877), p. 105. 

Circulating Decimals. — Ooodwyn's tables have been described Circulat- 
above, p. 8, Several others have been published giving the num- ing deci- 
bers of digits in the periods of the recJprocals of primes ; Burck- nrnls 
hardt, TMea dea Diviseurs du J^emicr Million (Paris, 1814-17), 
gave one for all primes up to 2,643 and for 22 juimes exceeding 
that limit. Dosinarest, J'hioric dea Nanbres (Paris, 1 852), included 
all primes up to 10,000. Keuschlc, Mathcmaltache Abhandlung, 
enthaltend neue zahlenthcoretiache Tabellen (1856), contains a simi- 
lar table to 16,000. This Shanks extended to 60,000 ; the portion 
from 1 to 80,000 is printed in the Proe. Boy. Soc., vol. xxii. p. 200, 
and the remainder is preserved in the archives of the society {Id , 
xxiiL p. 260 and xxiv. p. 892). The number of digits in tlie 

decimal period of - is the same as the exponent to which 10 be- 
longs for modulus p, so that, whenever the period has p- \ digits, 

10 u a primitive root of p. Tables of primes having a given number, 
n, of digits in their periods, i.e., tables of the resolutions of 10" - 1 
into factors and, as far as known, into prime factois, have toeii 
given by Loof (in OrunerVa Archtv, vol. xvi p. 54 , reprinted in 
Nouv. Annales, vol. xiv. p. 115) and by Shanks (/Voc Soe., 
vol. xxii. p. 381). The former extends to 71 = 60 and the latter to 
n=100, but there are gaps in both. Reuschlc’s tract also contoins 
resolutions of 10"- 1. For further references on circulating deci- 
mals, see Proe. Gamb. Phil. Soc., vol. iii. p. 185 (1878). 

Pythagorean rWawpies.— Right-angled triangles m which tha 
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s{d«andliy|iiotheniiMar»dii«tioiH^ . ^ 

I^ytlii^gGni& tdanglMf llpv triangle B» 4, S and 

i, IB. Schalxe, Sokm^m^ {Vnt\ oontaina a table d' tmeb 
foiM^glea aaJfcject to the oonditl^a taa {«^>^ (c# beiag one of the 
aOttte a^e^. .Abont 100 m gii^i but eome ooenr 

twice. . Saiga tablee of lightiMg&d laltonal trianglea were ^vm 
hf Breteohneider, id A^iVt rol i. p. 06 (1841), and by 

f&ng^ Mnimrffk Tramudiomf, toI ami p- 7x7 ^864). In theee 
the triahglea are amiiged acoordiiig to hypothenuaes and extend 
to 1001, 1200, dO^ and 1105, 10787x64 reepectively. Whitworth, 
in a pMr read b4fm the lat and Phil. Society of Liverpool in 
1875, carried hic Hat aa far aa 2465, 2387, 784. See also Bath, 
♦*IMe rationalea Dreieche,** in Grwier^s Arekiv, vol. Wt^p. 188 
(1674). Sang'a paper also contains a table of trianglea baring an 
aj^ eq^^al to 120' and their aides integers. 

jraicm Y w.— Pancker, in Grunert^s Archiv, vol. i. p, 10, gives 
w and *4 to 140 places, and »***, ir“4, wi to about 50 places; 
andin l^ynard’s li8tofcon8tants(8ee** Constants," above) is given 
to Si places. The first twelve powers of r and v ^ to 22 or more 
plaeet were pinted by Glaiaber, Proc, lond, Matk Soe., vol. vitL p. 
140, and the first hundred multiples of t and r 12 places by 
Ktfj^ Ta/el der Quadrat-und Kidnk-ZahUn (Leipsic, 1848). 

, Tkt Serin I-*" + 2“** + 8-» + Ac. —Let Sn,Sn,ffn denote respectively 
the sums of the series l“"+2-*»+8-"+ &c., l“"-2-*+8-«-&o., 
Legendre (Traits dee Fonetiona Slt^eHgun» 
wd. it p. 432) has computed 8n to 16 places from to 85, and 
Glaiaber (Proe. Lbnd, Maih, Son,, vol. iv. p. 48) has deduced Sn and 

for the same arguments and to the same number of places. The 
Utter has also given Snt «n, for n=2, 4, 6, ... 12 to 22 oi* more 
fdacea (Proe» Lond, Math, Soc., vol. viii. p. 140), and the values 
of where 2n=2-'»+8-‘* + 6““"+ Ac. (prime numbers only in- 
vdlved)i for 9i»2, 4, 6, ... 36 to 15 places (Oompte Rendu de VAeeoc, 
Prm^iHior 1878, p. 172). 

TMn iif e* aiui «*"*, or Hyperbolic AiUilogarithm,--^Th6 largest 
tables ate the following. Oudermann, Thnrie der potenadaU Oder 
eyhH$ch*hyperbolia(^n Funetionen (Berlin, 1833), which consists of 
papers reprinted from vole. viii. and ix. of Orelle*s Journal, and 
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talttos of c” and are deducible at once by addition and sub- 
traction. Kewmai), in Gamb, Phil, Trane,, vol. xiii. pp. 145-241, 
gives values of e*^^ from issO to 15*349 at intervals of *001 to 12 
places, from sess 15*850 to 17*298 at intervals of *002, and from 
««s 17*800 to 27*635 at Intervals of *005, to 14 places. Glaiaber, 
'in Gsw»5. Phil, Trane,, vol. xiii. pp. 243-272, gives four tables of e*, 
logjfrC*, log|o «"■*, their ranges being from aja‘001 to *1 at in- 
tervals of *001, from *01 to 2 at intervals of *01, fix>m *1 to 10 at 
intervals of *1, from 1 to 500 at intervals of unity. Yoga, Tabulm 
(1797 and later edd.), has logjne* to 7 places and e* to 7 figuies 
frrom 98 sss *01 to 10 at intervals m *01. Kohler’s Handbuch contains 
a small table of e*. In Schulze’s Sammlwng (1778) e* is given for 
wnl, 2, 8, ... 24 to 28 or 29 figures and for a;==25, 80, and 60 to 
82 or 88 figures ; this table is printed in Glaisher’s paper (loe, cit.). 
In Salomon’s Titfeln (1827) the values of €», c*", e'^, s*®^, . . . e*«>®«>®«, 

* ' where n has the values 1, 2, ... 9, arc given to 12 places. Bret- 
' adlMieider, in Orunert*a Archiv, iil p. 38, worked out c* and and 
also sin x and cos x for x=tl,2,,,, 10 to 20 places. 

9Mo- /bcteria/s.— The values of logjo (n!), where n\ denotes 1 . 2 . 8 . . . n, 

tiili. firoxn »%1 to 1200 to 18 places, are given by Degen, Tabularum 
JBnmae (Copenhagen, 1824), and reprinted, to 6 places, at the end 
of De ]itogan*a orticlo Probabilities” in the Fncyclopeedia Metro* 
poHiam, Shovtrede, Tablee (1849, vol. i. ), gives log (n !) to n 1000 
to 5 places, and for the arguments ending in 0 to 8 places. Degen 
also gives the complements of the logarithms. The fint 20 figures 

of the values of nxnl and the values of logj^ &re computed 
by i^ialsher as far os ns^Tl in the PhU. Trane, for 1870 (p. 870), 
and ^e values of ^ to 2$ significant figures os far os n=50 in 

Omb, Phil, Tram!, voL xiii. p. 246. 

BattmMian ATim&sra.— The first fifteen Bemoullian numbers 
fWnc gfvett by ESuler, Inet. dale, Diff,, part ii. ch. v. Sixteen more 
wht calculated by Bothe, and the first thirty-one were published 
by'Ohm in Omwe Journal^ vol. xx. p. 11. Prof. J. C. Adams 
' has calettlated the next thirty-one, and a table of the first sixty- 
two was nublkhed by him in the RHt, Aeeoc, FUpori for 1877 and 
in €Mias Journal, rol Ixxxv, p, 269. The first nine tores of 
the values of the first 250 Bemoiulian numbers, and their BriisUn 
logaii^ms to 10 places, have been printed by Glaisher, Comb, Phil, 
Trane,, vol xii p. 884. 

Tablee if li0wlaM(if+M*--*-Oud6nnann, Thearie der ptOemM- 
odor oyMi$eh*hfperbeSi0i^ FumHonen (Berlin, 1888). rives (in 100 
<pagBi) leg tau(Iir fbr every oentesimol minute of the quadrant 
to 7 j^aces. Another table contains the values of this function, 
also at iutervali of a minute, from SB* to 100* (centesiinal} to 11 
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Gede^tM^^lm)f p. 85.,£»d in 
of his TrtfiU dee'Fimdioni JBUmgm (1828}, p. 489, 
is gbren from 1 to 2 at intervals of *001 to 12 places,^ 
enees to thfra order. This table )s ripriintea in frill in 
milch, AnalyHeehe Sktdim (1848), p. 168 ^ an abridgment In whieb' 
the aigumenhi differ by *01 ooenrs In X>e Hbigan, Hif, emd frit 
Cak„ p. 587. The last figures of the values omitted are rise 6^ 
plied, so that the frill table ^ he iwproduced. A eevsn^noe < 
abridgment (without dlffereneea) Is fmb&shed In Sertmud, <m(»4 ' 
hMgral (1870), p. 286, and a eix-toxe abridmneut In WiBisimeoiL 
Inb^ral ue^lue (1884), p., 169. in vol.' i. m his JBxeneim (IBllh . 
Legendre had previonsly published a sevemplaoe table of logift ns4 , 
wlSiottt differenoM. 

Tabhe canmeted wUh EUiptio Legeuto oaluulated Bfiipric 

elaborate tablee of the elliptic integmls in vol. ii. of TreM deifmiSA 
FanetUm JBtU^iquee (1826). Denoting the modukr angle by 4', 
the amplitude by 0, and the inoomriete integral of the second kind 
by Hi (0) the tames are— (1) logm m and log,q from deO* to 90* 
at intervals of O”*! to 12 or 14 pTaees, With mfferenoes to the third i 
order ; (2) Hi(4) and the modular angle beii^ 46* from 
to 90* at interws of 0**5 to 12 places, with ditferencei to the fifth 
order ; (8) Hi (45*) and F (45*) from, d»0* to ^* at intervals of 1*, 
with diferences to the rixth order, also M and frT for the same argu- ' 
ments, all to 12 places ; (4) A|(A) and F(4) for every degree of 
both the amplituae and the argument to 9 or 10 pUbes. The first 
three tables had been published previously in voi iii. of the jSeer- 
cicn de Galcul Iniigrat (1816). 

, Tablee imoMng g.— Yerhulst, TreM dee FaneHowt MUpHgueeTaibleM 

(Brussels, 1841), contains a table of logiologjo for argument 

at intervale of 0**1 to l2 or 14 places. .Jacobi, in CfreWe Journal, 
vol. xxvi, p. 98, gives Icgio g from dft=0* to 90* at intervals of 0**1 
to 5 places. Melssel, Sanmlung mathenuUieeher fafeln, i (Iser* 
lohn, 1860), consists of a table of logjo g at intervals of P from d s 0* 
to 90* to 8 places. Glaisher, in Slonih, Nat, Rou, Aet, Spe,, voL 
xxxvii p. 872 (1877), gives log«o g to 10 places and g to 0 places for 
every degree. In Bertrand, Caleul Integral (1870), a table of log]A g 
from dssO* to 90* at intervals of 5’ to 5 places is accompanied 1^ 

tables of logio awd logj^logjo i and by abridgments of 

Legendre^s tables of the elliptic integrals. Scbldmilch, Vbrleeunoen 
der fufhoren Analyeie (Brunswick, 1879), p. 448, gives a small table 
of login g for every degree to 5 places. 

Legendrian Coifieiente , — ^The values of P^x) for n^\, 2, 8, ... 7 Legen- 
from to 1 at intervals of *01 are given by Glaisher, in BrU, drian < 
Aeeoc, Rep, for W9,pp, 54^57. The frinctions tabulated are PHa!)s84^ elBoien 
P*(ap)«4(Sa!a-l), PW = 4(6aj» - 8»), P*(ir) = i(85{»*-80«» + 8), 

P»{»)a i(68«»- 70aJ»+ Ibx), P«(aj)eT^(281aj«- 816«* + IOSjC*- 5), 
P^(»)=?^429af-698a^+816a^’-86jc). The ftinctioiis occur. in 
connexion with the theory of interpolation, the attraction of 
spheroids, and other physical theories. 

BeenVe AVmetibns.— Bessel’s original table appeared at tbe end Beseel’ 
of his memoir ^^Dntersuchung des planetarischen Tbeils derftino- 
Stdrungen, welche aus der Bewegung der Sonne entstehen’* (intbnis. 
Abh, d. Perl, Akad,, 1824 ; repmM in vol. i. of his Abhand* 
lungm,p. 84). It gives /«(a}) and /^(ir) from a;»0 to 8*2 at intervals 
of *01. More extensive tables were calculated by Hansen in ** JBrmit- 
telung der absoluten Stbningen In Ellipsen von belielfiger Exooi* 
tridtut und Heigung” (in SShrfUn der Sternwarte Seehm, part i, 

Gotha, 1848). They include an extension of Bessel’s oriipmu table * 
to a:aE20, brides smaller tables of JJpe) for certain values of w as , 
for as nss28, all to 7 places. Han8en*8 table was reproduced \sr 
Sokldmilch^ in ZaUechr, far Math,, voL ii. p. 158. and by Lommm, 

Siudien Ober die BeeeeVeehen Fwaetdmn (Le^ic, 1868), p. 127. 
Hansen’s notation is slightly different from Bessm’s; the change 
amounts to halving each argument Schlbmilch gives die tame 
in Hansen’s form *, Lommel expresses it in Bessel's. 

Sine, Cosine, Heponential, and ZogariOm /ftrrgrofr.— The fruo- 

tion8^iwmedBi»theintegral8y^!~il^ 

f, which are denoted )>y the frxnctioniS signs Siw, 

U X respectively. Soldner, Thiarie et TabUe d^vm Noemlle FofMm 
Tranecendnnte (Munich, 1809X gave the values of lie from to 

1 at intervals of *1 to 7 places, and thenoa dt vnious Intenrais to 
1220 to 5 or more plaeea. This table is mprintsd in Da Morganli 
Diff, and Ini, Calc,, p. 662. Bretschneider, in Gruqef^’e Arekh, 
rol iii.p. 88, caltmlated Ei (^0), 9iw, €iwfrr»»i, 2,. .,19^ 29 * 
places, and aubsequently (in SdilbmiWs ZeUeehr^, vol. vi.) woxksd 
out the values of Ihe some frmotloiir from a;»0 to X at intervili of 
*01 and from 1 to 7^5 at intervals of *1 to 19 phees. Two traefii 
by L. Btenberg, Tabulee Z^etrUhmi MegmHefkalla^ psrt L 1861 



:i!; Jt M 'B 


IS 


I tit 

’oifto li 

to 6 Mtp^RrvidR lof ^l^aad I3i«i^ 
fcr »f80 ta U pl»4^ betfta, •evaii'dm of 
tta ittSl CftjViftlidlKiDlev 6r th«r miotMtiw ftod miBWun tilno. 

idlftiitfi, •^T%yok |fii»)»xloh« (• 

' BaiMdctMiaied 

Siv^of Uim H 10,000, U100,000>^ 200,000, .*.11 600,000, 
iQidli LO^OOO («(B« voL ii p. S89). In Oltiaher, 

MuSon (1583), | Hi, tbe taIom df li » 

V 'A«*\||pT(m firdxa^wO to 9,000,000 at intenrals of 60,000 to the 

s ' , ' ' ' 

^ fiaim €md ftusiotion* ard em- 

plogfod in raieavidbai oonneotoif with refhbctloivi, theory of erron, 
thoni^htion of heat, Ipc.. laty^e^^^dse and/^ be denoted 

by Srffl! and Erfca} tospectirely, atanding for **emr fhnotion** and 
. **ei4rar ihnotion eomploment,” bo that £ifd;-Hfirib afss^4^Jv {Phil, 
Mag, fJHc. 1871 ; it naa ainco been found convenient to tzanapoae 
aa above the definitiona of Erf and Erfo). The tablea of the 
functioiui, and of the fUnctiona multiplied W e**, are aa foUowa. 
Kramp, Analgn de» Pffra4sftim$ (Straaourg, 1798), baa EVfc os from 
fl$Bs0 to 8 at intemla of *01 to 8 or more placea, alao login (^rfra;) 
and kgioi^^’Erfc x) for the aame values to 7 places. Beaael, JPunda- 
mmita Aslronmim f^nigsberg, 1818), has log^(^Erfo x) from x^ 0 
to Int intervale oi *01 to 7 places, llkewia^or argument log»,a, 
the arguments increasing from 0 to 1 at intervals of ^1. Legend re, 
Trait4,deai Ftmetidm Mlipti^^uea (1826), vol. ii p. 620, contains 
r(J,s*^), that is, 2 Erfc x from a?*0 to -5 at intervals of *01 to 10 

plaeea Encke, BerlvMft AH, Jahrbuch for 1884, prints Erfo; 

from a?a0 to 8 at intervals of *01 to 7 places and Erf 0^) from 

asasO to 8*4 at intervals of *01 and thence to 6 at intervals of *1 to 
5 places, p being ‘4769360. Glaisher, in Phil, Mag,, December 1871, 
has calculated Erfc x from aissd to 4*6 at intervms of *01 to 11, 18, 
or 14 places; Encko's tables and two of Kramp's were reprinted 
in the jS^cl(mxdia Meirppoliiam, art. ** Probabilities.** 

- TahUa pf InUgrdU, not Numerical , — Meyer Hirsch, Inlegrah 

UMn (1810; Eng. trons., 1828), and Minding, lntegralt4ifeln (Berlin, 
1 . 1849), give values of indefinite integrals and formulas of reduction ; 

both are useful and ‘valuable woim De Haan, Nouvellee Tables 
^XuUffaUs JHfmies (Leyden, 1867), is a ouarto volume of 727 pages 
oontamiug evuuations of definite integrals, arranged in 485 tables. 
The first edition appeared in vol. iv. of the Transactions of the 
Amsterdam Academy of Sciences. This, though not so full and 
accurate as the second edition, gives references to the original 
memoirs in which the different integrals are oonsidered. 

Tablea relating to the Theory of Numbers , — ^These are of so tech- 
bem., nical a character and so numerous that a fhll account cannot be 
afetmpted here. The reader is referred to Cayley*B paj^er in the 
Jm. Assoc, Pep, for 1876, where a full deserrotion with references 
is given. Three tables may, however, be briefly noticed on account 
of their importance and because they form separate volumes: (1) 
Degen, Canon Pellianus (Copenhagen, 1817), relates to the inde- 
te]:minate equation 1 for values of a from 1 to 1000. It 

in fact gives the expression for \/a as a continued fraction ; (2) 
Jacobi, Canon ArUhmeticus (Berlin, 1839), is a quarto work contain- 
ing 240 pages of tables, where we find for each prime up to 1000 
the numbers corresponding to given indices and the indices corro- 
sMuding to given numbers, a certain primitive root (10 is taken 
menever it is a primitive root) of the prime being selected as base ; 
(8> Benschle, Tafein oomplexer Primzaklen, welehe aus Wurzeln der 
JBihhstt gebUdet sind (Berlin, 1876), includes an enormous mass of 
results relating to the higher complex theories. A table of x(9i), 
Vrhere xW denotes the sum of the complex numbers which have n 
for their nonn for primes up to n»13,000(cf. Qwart, Jmm,, vol, xx. 
p. 152), has been published since the date of Cayley’s report Some 
tables that belong to the theory of numbers have been described 
above under “Factor Tables” (p, 7)- 



iDp Msntee, pisMre de rAstronomk Modeme (Faris, ISSIX 
Pm, xIx. and Xx. of Httttoh*B Matbemaikal Tnute (i812X For a 
t ed tables of all kinds from 1S14 to 1882, see De Btan, 

tuneatafSls,** In KmlaiMte en Mededeeiinifen der Koning. Akatl. 
Mmstsrdam, IseSX Pt xlv. DeHorBan's article** Tables/' 
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!PABOO (ftlw -written Tabd and Tapw) i$ the wmo 
|;*v«a ^ a eystem* of religious prohibitiona vrhicli attained 
Its fnllest development in Polynesia (from Hawaii to Now ^ 
SSetdand } see vol. xix. p. 426), but of which under different 
names traces may be discovered in most parts of tbd world. ^ ' 

l!he wotd taboo" is common to the different di^tta 
of Polyneaus and is perhaps derived from to, mark^" 
and pu, an adverb of intensity. The compound word 
“taboo" (tapu) would thus originally mean “marked 
thoroughly." Its ordinary sense is “sacred." It does not, 
however, imply any moral quality, but only “a connexion ' 
with the gods or a separation from ordinary purposes and 
exclusive appropriatipn to persons or things considered 
sacred ; sometimes it means devoted as by a vow." Chiefs 
who trace their lineage to the gods are called arii tabu, 

“ chiefs sacred," and a temple is called a wahi tabu, “ place 
sacred." The converse of taboo is noa (in Tonga gnofo6a), 
which means “general" or “common." Thus the rule 
which forbade women to eat with men, as well as, except 
on special occasions, to eat any fruits or animals offered in 
sacr^ce to the gods, was called at to&te, “ eating sacred” ; 
while the present relaxation of the rule is called at noa, 
eating generally, or having food in common. Although it 
was employed for civil as well as religious purposes, the 
taboo was essentially a religious observance. In Hawaii 
it could be imposed only by priests; but elsewhere in 
Polynesia kings and chiefs, and even to a certain extent 
ordinary individuals, exercised the same power. The 
strictness with which the taboo was observed depended 
largely on the influence of the person who imposed it: 
if he was a great chief it would not be broken ; but a 
powerful man often set at nought the taboo of an inferior. ' 

A taboo might be general or particular, permanent or General 
temporary. A general taboo applied, e.y., to a whole class P*'* 
of animals ; a particular taboo was confined to one or more 
individuals of the class. Idols, temples, the persons and 
names of kings and of members of the royal family, the 
persons of chiefs and priests, and the property (canoes, 
houses, clothes, Ac.) of all these classes of persons were 
always taboo or sacred. By a somewhat arbitrary exten- 
sion of this principle a chief could render taboo to (t.e., in 
favour of) himself anything which took his fancy by merely 
calling it by the name of a part of his person. Thus, if he 
said “That axe is my backbone," or “is my head,” the 
axe was his ; if he roared out “ That canoe ! my skull shall 
bo the baler to bale it out," the canoe was his likewise. 

The names of chiefs and still more of kings were taboo, 
and could not be uttered. If the name of a king of Tahiti 
was a common word or even resembled a common word, 
that wojd dropped out of use and a new name was sub- 
stituted for it. Thus in course of time most of the common 
words in the language underwent considerable modifications 
or were entirely changed. 

Certain foods were permanently taboo to in favour l>tira- 
of or for the use of) gods and men, but were forbidden to 
women. Thus in Hawaii the flesh of hogs, fowls, turtle, 
and several kinds of fish, cocoa-nuts, and nearly everything 
offered in sacrifice were reserved for gods and men, and 
could not, except in special cases, be consumed by women. 

In the Marquesas Islands human flesh was tabooed from 
women. Sometimes certain fruits, animals, and fish were 
taboo for months together from both men and women. In 
the Marquesas bouses were tabooed against water : notliing 
was washed in them ; no drop of water might be spilled 
in them. If an island or a district was tabooed, no canoe 
or person might approach it while the taboo lasted ; if a 
path was tabooed, no one might walk on it. Bosons 
generally kept taboo were the approach of a great religious 
ceremony, the time of preparation for war, and the sickness 
of chiefs. The time during which they busted varied fronc 
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years to months or days. In Hamiii there was a tradi^on 
of one that lasted thirty yeaa^ during which men might not 
trim their bea^ dso. A common period was forty days. 
A taboo was eitim conu^on or strict. During a common 
taboo the men were only requiriad to abstain from their 
ordinary occupations and to attend morning and evening 
prayers. But during a strict taboo every fire mid light on 
the island or in the district was extinguished ; no canoe 
was launched; no person bathed; no one, except those 
who had to attend at the temple, was allowed to be seen 
out of doors ; no dog might bark, no pig grunt, no cock 
crow. Hence at these seasons they tied up the mouths of 
do^ and pigs, and put fowls under a calabash or bandaged 
their eyes. The taboo was imposed either by proclamation 
or by fixing certain marks (a pole with a bun(^ of bamboo 
leaves, a white cloth, Ac.) on the places or things tabooed, 
density The penalty for the violation of a taboo was either religions or 
for vio- civil* The religious penalty inflicted by the offended aJbwji or 
lution. spirits generally took me form of a disease : the offender swelled 
up Md died, the notion being that the or his emissary (often 
an infant spirit) had entered into him and devoured his vitals. 
Cases are on record in which persons who had unwittingly broken 
a teboo actually died of terror on discovering their fatal error. 
Chiefs and priests, however, could in the case of involuntary trans- 
, gressions perform certain mystical ceremonies which prevented this 
penalty from taking effect. The civil penalty for breaking a taboo 
varied in severity. In Hawaii there were police officers appointed by 
the king to see that the taboo was observed, and every breach of ft 
was punuhed with death, unless the offender had powerful friends in 
the persons of priests or chiefs. Elsewhere the punishment was 
milder ; in Fiji (which, however, is Melanesian) death was rarely 
inflicted, but the delinquent was robbed and his gardens despoiled. 
In FTew Zealand this judicial robbery was reducea to a system. Ko 
mner was it known that a man had broken a taboo than all his 
friends and acquaintances swarmed down on him and carried off 
whatever they could lay hands on. Under this i^stem (known as 
iHxvm) property circulated with great rapidity. If, e.p., a child 
fell into the Are, the father was robbed of nearly all he possessed.^ 
Things Besides the ^nnanent and the artificially created taboos there 
naturally were others which arose spontaneously as a result of circumstances, 
taboo. Thus all persons dangerously ill were taboo and wore removed from 
their houses to sheds in the bush ; if they remained in the bouse 
and died there the house was tabooed and deserted. Mothers after 
childbirth were taboo, and so were their new-born children. Women 
before marriage were ?icw, and could have as many lovers as they 
chose; but after marriage they were strictly tabooed to their 
husbands and from every one else. One of the strictest taboos 
was incurred by all persons who handled the body or bones of a 
dead person or assisted at his funeral. In Tonga a common person 
who touched a dead chief was tabooed for ten lunar months ; a 
chief who touched a dead chief was tabooed for from three to five 
months according to the rank of the deceased. Burial grounds 
were taboo ; and in New Zealand a canoe which had carried a corpse 
vras never afterwards used, but was drawn on shore and painted red. 
Red was the taboo colour in New Zealand; in Hawaii, Tahiti, 
Tonga, and Samoa it was white. In the Marquesas a man who had 
slain an enemy was taboo for ten days ; he might have no inter- 
course with his wife and might not meddle with fire ; he had to get 
some one else to c.ook for him, A woman engaged in the’ prepara- 
tion of cocoa-nut oil was taboo for five days or more, during which 
she miglit have no intercourse with men. A tabooed iierson might 
not eat nis food with his hands, but was fed by another person ; if he 
could get no one to feed him, he had to go down on his knees and pick 
up his food with his mouth, holding hia hands liehind him. A chief 
who was pennanenfJy taboo never ate in his own house but always 
in the open air, being fed by one of his wives, or taking his frod 
with the help of a fern stalk so as not to touch his head with his 
hands ; food left by him was kept for him in a sacred place ; any 
other person eating of it was supposed to die immediately. A jnan 
of any ^nding could not carry provisions on bis back ; if he did 
so thw became taboo and were useless to any one but himself. For 
the taboo was communicated as it were by infection to whatever a 
tabooed person or thing touched. This rule applied in its fullest force 
to the kmg and queen of Tahiti. The ground they trod on bewme 
sacred : if they entered a house, it became taboo to them and had 
to be abandoned to them by its owner. H ence special houses were 

^ The origin of this custom may perhaps ^ discerned a custom 
of the Dieri tribe, South Australia. Among them, if a child meets 
with an accident, all its relations immediately get their heads broken 
with sticks or boomeurangs till the blood flows down their faces, this 
Miigical operation being supposed to esse the child’s pain (JVotws 
Tribes qfS, Australia, p. 280). v 


set apart for Him on thrir iiiid,.hx«jspt in 

districts, they were slwuys oanioa od inen'njdiptddsni.to Jgmmi 
them touching the grawL fiflsairiiero, ai m JUbW Zs|laitd, lifais 
rule was not carried out so strictly. But even in New Zealand Hm' 
spots on which great ohiefli rested dnruig a johmoy bsosinio tslMlo 
and were surrounded with a feni^e of bsaket-work. The head riOd' 
hair, especially of a chief, were partioalarly taboo or ssetod ; to 
touch a man’s head was a jgron inkilt If a ohief touche^ his own 
head with his fingers he had imiuediately to apply them to hb nose 
and snuff up the sanctity which they hsd abstracted from his hoacL 
The cutting of a chiefs hair was a solemn ceremony ; the sotorod 
looks were collected and buried in a sacred place or hung up on a 
tree. If a drop of a chiefs blood fell upon anything, that tiling 
became taboo to him, i.e., was his property, lx he breathed on a 
fire, it became sacred and could not be us^ for cooking. In bis 
house no fire could under any eironmstances be used for cooking ; 
no woman could enter hia house before a certain, service had been 
gone through. Whatever a new-born child touched became taboo 
to (i,e,, in favour of) the child. The law which separated tabooed 
persons and things from contact with food was especially strict. 
Hence a tabooed or sacred person ought not to leave his comb or 
blanket or anything which had touched his head or back (for the 
back was also particularly taboo) in a place where food had been 
cG^ked ; and in drinking he was carelul not to touch tlie vessel 
with his hands or lips (otherwise the vessel became taboo and could 
not be used by any one else), but to have the liquid shot down his 
throat from a distance by a second person. 

There were various ceremonies by which a taboo could be removed. 
In Tonga a person who had become talioo by touching a chief or 
anything belonging to him could not feed himself till he had got 
ria of the taboo by touching the soles of a superior chiefs feet udth 
his hands and then rinsing his hands in water, or (if water was 
scarce) rubbing them with the juice of the plantain or banana. But, 
if a man found that he had already (unknowingly) eaten with 
tabooed hands, he sat down before a chief, took up the foot of the 
latter, and pressed it against his stomach to counteract the effect 
of the food inside. In New Zealand a taboo could be taken off by 
a child or grandchild. The tabooed person touched the child and 
took drink or food from its hands ; the man was then free, but the 
child was tabooed for the rest of the day. A Maori chief who be- 
came taboo by touching the sacred head of his child was disinfected, 
so to speak, as follows. On the following day (the ceremony could 
not lie perfomed sooner) he nibbed his hands over with potato or 
fern root which bad been cooked over a sacred fire ; this food was 
then carried to the head of the family the female line, who Ute 
it, whereupon the hands became two. The taboo was removed 
from a new-born child in a somewhat similar manner. The frther 
took the child in his arms and touched its head, bock, Ac., with 
some fern root which had been roasted over a sacred fire; next 
morning a similar ceremony was performed on the child by its 
eldest relative in the female line ; the child was then noa, ».e,, fi*ee 
from taboo. Another mode of removing the taboo was to pass a 
consecrated piece of wood over the right shoulder, round the loins, 
and back again over the left shoulder, after which the stick wts 
broken in two and either buried, or burned, or cast into the sea. 

Besides the taboos already described there were others w'hich 
any one could impose. In New Zealand, if a man wished to pre- 
serve his house, crop, garden, or anything else, lie made it taboo ; 
similarly he could appropriate a forest tree or a piece of drift timber, 
Ac., by tying a mark to it or giving it a chop with his axe. In 
Samoa for a similar purpose a man would set up a representatioik 
of, «.g., a sea pike or a shark, believing that any one who meddled 
with property thus protected would be killed by a sea pike or shark 
the next time he batned. Somewhat similar to this was what may bo 
^lUd the village taboo. In the autumn the kumera (sweet potato) 
nejds belonging to the village were taboo till the crop was gathered, 
so that no riranger could approach them ; and all persons engaged 
in getting in the crop were taboo, and could thererore for the uSne 
eng^ in no other occupation. Similar taboos were laid on woods 
dunng the hunting season and on rivers during the fishing season. 

On looking over the various taboos mentioned above 
we are tempted to divide them into two general classesi;^- 
taboos of privilege and taboos of disability. "Thusfiie^ 
taboo of chiefs, priests, and temples might be described as 
a privilege, while the taboo imposed on the sick and on 
persons who had come in contact with the dead might be 
regarded as a disability ; and we might say acccordini^y 
that the former rendered persons and things sacred or holy, 
while the latter rendered them unclean or accorsedL But 
that no such distinction ought to be drawn is rfea r from 
the fact that the rules to be observed in the one case and 
in the other were identical. On the other hand, it is tme 
that the opposition of sacred and aecunmd, and 
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90 importai^t'a paH in tbe later 
liigtc^ei aid in tact arise bj ^b^rentb^ from 

the sb&gie root idea of taboo, wUeh iaclndesatid reconciles 
them, both and . by reference to which alone their history 
and relation are intelligible. 

' The ori^nal character of the taboo must be lookied for 
not in its dvil but in its religious element. It was not the 
orearion of a legislator but the gi^ual outgrowth of 
animistic beliefs, to which the ambition and avarice of 
chiefs and priests afterwards gave an artificial extension. 
But in serving the cause of avarice and ambition it subserved 
the .progress of civilisation, by fostering conceptions of the 
rights d property and the sanctity of the marriage tie, — 
conceptions which in time grew strong enough to stand by 
themselves and to fiing away the crutch of superstition 
vhi<^ in earlier days'had been their sole support. For we 
diall scarcely err in believing that even in advanced societies 
the moral sentiments, in so far as they are merely sentiments 
and are not based on an induction from experience, derive 
much of their force from an orimal system of taboo. 
Thus on the taboo were grafted we golden fruits of law 
and morality, while the parent stem dwindled slowly into 
the sour crabs and empty husks of popular superstition on 
which the swine of mcdern society are still content to feed. 

It remains to indicate briefly some facts which point to a 
wide diffusion under various names of customs similar to 
the taboo. As might have been expected, the taboo is 
found, though in a less marked form, among the Micro- 
nesians, Malays, and Dyaks, all of whom are ethnologically 
connected with the Polynesians. In Micronesia both the 
name and the institution occur : the inhabitants of certain 
islands are forbidden to eat certain animals and the fruits 
of certain trees; temples and great chiefs are tabooed 
from the people ; any one who fishes must previously for 
twenty-four hours abstain from women in conversing with 
women men are not allowed to use certain words, &c. 
Again, the Malays have the custom, though apparently not 
tbe name. In Timor and the neighbouring islands the 
word for taboo is pamali (or pomali); and during the 
long festival which celebrates a successful head-hunt the 
man who has secured the most heads is pamali ; he must 
not sleep with his wife nor eat from his own hand, but is 
fedjby women. Pamali is a Javanese word, and had 
originally in Java and Sumatra the same meaning that it 
now bears in Timor, In Celebes a mother after child- 
birth was pamali. Amongst the Dyaks of Borneo the 
pamali (called by the lAind Dyaks porikh) is regularly 
practised at the planting of rice, harvest home, when the 
cry of the gazelle is heard behind, in times of sickness, 
after a deal^ &c. At the harvest home it is observed by 
the whole tribe, no one being allowed to enter or leave the 
village. The house where a death has taken place is 
]^mali for twelve days, during which no one may enter 
it and nothing may ^aken out of it. A tabooed Dyak 
may not bathe, meddle with fire, follow his ordinary occu- 
pation, or leave his house. Certain families are forbidden 
to eat tbe flesh of particular animals, as cattle, goats, and 
snakes. The tab^ is often indicated by a bundle of 
sp^^afp or a rattan. The Motu of New Guinea also have 
the taboo ; a man is tabooed after handling a corpse. Ho 
then keeps apart from his wife ; his food is cooked for 
him by his rister; and he may not touch it with his hands. 
After three days he bathes and is free.^ But the Motu 
appear to be Malayo-Polynesians, not Melanesians proper. 
However, in Melanesia als o we find the taboo. It flour- 

^ Por other examples of taboos (especially iidonctions to continence) 
among various peoples in connexion with fishing, hunting, and trading, 
SM Turner, 8tmoa, p. 349 ; Aymonier, JVotes eter lea Laoa^ pp. 21 ag., 
26, 118, 141; W. Powell, Wanderlnffa in, a Wild Country, p. 
*07 jitepoff JnlematioTMl Xsg^ition to Paint Barrow, AUuka, p. 
89« Waa h i sg t o a, 1883. • /oum. Anthrop, JnaU, viii. p. 870. 


ished in Fi|jL it is observed in New Caledonia in cases 
of death, to preserve a crop, &c. Accor^ng to the Bev. 
B. H. Oodrington, there is this distinction between the Mel- 
anesian and tihe Polynesian taboo, that for the former there 
is no supernatural sanction : the man who breaks a talm 
simply pays compensation to the person on whose tabooed 
property he has transgressed. But Mr B. Parkinson states 
that in New Britain (now New Pomerania) a person who 
violates a taboo-mark set on a plantation, tree, dsc., is 
supposed to be “attacked by sickness and misfortune.” 
To go through the similar customs observed by savages iJl 
over the world would be endless ; we may, however, note 
that a regular system of taboo is said to exist among some 
of the wild tribes of the N^ Hills in India, ^ and that the 
rules not to touch food with the hands or the head with 
the hands are observed by tabooed women among one of 
the Fraser Lake tribes in North America.^ In fact some 
of the most characteristic features of taboo — the prohibi- 
tion to eat certain foods and the disabilities entailed by 
childbirth and by contact with the dead, together with a 
variety of ceremonies for removing these disabilities — 
have been found more or less amongst all primitive races. 
It is more interesting to mark the traces of such customs 
among civilized peoples, Jews, Greeks, and Homans. 

Amongst the Jews — (1) the vow of the Nazarite (Num. 
vi. 1-21) presents the closest resemblance to the Polynesian 
taboo. The meaning of the word Nazarite is “one separated 
or consecrated,” and this, as we saw (p. 15), is precisely 
the meaning of taboo. It is tbe head of the Nazarite that 
is especially consecrated (v. 7, “ his separation unto God is 
upon his head v. 9, “ defile the head of his separation” ; 
V. 1 1, “ shall hallow his head ”), and so it was in the taboo. 
The Nazarite might not partake of certain meats and drinks, 
nor shave his head, nor touch a dead body, — all rules of 
taboo. If a person died suddenly beside him, this was 
said to “ defile the head of his separation,” and the same 
effect, expressed in the same language, would apply to a 
tabooed Polynesian in similar circumstances. Again, the 
mode of terminating the vow of the Nazarite corresponds 
vrith the mode of breaking a taboo. He shaved his head 
at the door of the sanctuary and the priest placed food in 
his hands, either of which acts would have been a flagrant 
violation of a Polynesian taboo. (2) Some of the rules for 
the observance of the Sabbath are identical with rules of 
strict taboo ; such are the prohibitions to do any work, to 
kindle a fire in tbe house, to cook food, and to go out of 
doors (Exod. xxxv. 2, 3; xvi. 23, 29). The Essenes strictly 
observed the rules to cook no food and light no fire on the 
Sabbath (Josephus, Bell, Jud,, ii. 8, 9). (3) Any one who 

touched a dead body was “ unclean ” for seven days ; what 
he touched became unclean, and could communicate its 
uncleanness to any other person who touched it. At the 
end of seven days the unclean person washed his clothes, 
bathed himself, and was clean (Num. xix. 11, 14, 19, 22). 
In Polynesia, as wo have seen, any one who touched a 
dead body was taboo ; what he touched became taboo, and 
could communicate the infection to any one who touched 
it ; and one of the ceremonies for getting rid of the taboo 
was washing. (4) A Jewish mother after childbirth was 
unclean (Lev. xii.) ; a Polynesian mother was taboo. (5) 
A great many animals were unclean, and could infect with 
their uncleanness whatever they touched ; earthen vessels 
touched by certain of them were broken. Certain animals 
were taboo in Polynesia, and utensils which had contracted 
a taint of taboo were in some cases broken. 

Amongst the Greeks a survival, or at least a reminiscent, 
of a system of taboo is perhaps to be found in certain 
applications of the epithets “ sacred ” and “ divine ” i n 

» Jaum, Anihrop. Inst , xi. p. 71 ; Dalton, Dtacriptive J^hnelogp 
of Bengal, p. 48. ** Jmim, AfUhrop.InsL, vil p. 206. 
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Homer. TSkoB a Icing lur a is aaerei^ 

iL 409, xviil 405, dse. ; t^¥ fUv&9 *AKKiv6(m, 
Od.^ 107, viii. 2, 4^9;) or 4ivi}ie <[Wo9 *05u(r(rt&, ; 

*OS%mr^ BiSowy A, it. 2gj$, (fee . ; OfAwv Bodrik^v^ OdL^ ir. 
591); hie chariot ie eaofed (//., xviL 464), and hie henm hi 
divine (Od., iv. 4^. An anny ia aacred (Od,, xdv. 8}), 
and ao are aeatiaett On duty (//., x. 56 ; zxiv, 681). Ihia 
resexablea the i«ar4aboo of the Polynesiana ; on a warj&e 
expedition all Ifaori waxriora are taboo, and the permanent 
personal t$boo of the diiefs ia increased twofold : they are 
tabooed an inch thick,” The Jews alao seem to have 
had a war-taboo, for when out on the war-^path they ab- 
stained from women (1 Sam. xxL 4, 6), — a rule strictly 
observed by Maori warriors on a dang^us expedition. 
The Darda, who with the kindred Siah Posh KAfira on the 
southern slopes of the Hindu Euah— tribes which probably 
of 8^ Aryan peoples retain a social state most nearly a^ 
proximating to tl^t of the primitive Aryans— abstain from 
sexual intercourse daring the whole of the fighting season, 
from May to September; and “victory to the fastest” 
is said to be a maxim of all the fighting tribes from the 
Hindu Kush to Albania.^ The same rule of continence in 
war is observed by some Indian tribes of North America.^ 
In Homer a fish is sacred (//., xvi. 407), and Plato points 
out that during a campaign the Homeric warriors never 
ate fish (iSap., 404 B). Even in time of peace the men of 
Homer’s day only ate fish when reduced to the verge of 
starvation (Od,^ iv. 363 ag. ; xii. 329 a^.). The Siah 
Posh Kftfirs refuse to oat fish, although their rivers 
abound in it.^ The Hindus of Vedio times appear not 
to have eaten flsh.^ It ia probable, therefore, that 
among the early Aryans, as among primitive peoples in 
various parts of the world, the eating of fish was tabooed. 
Again, &e threshing-floor, the winnowing-fan, and meal 
are all sacred (/f., v. 499 ; H. Merc., 21, 63 ; il., xL 631). 
Similarly in New Zealand a taboo was commonly laid on 
places where farming operations were going on j and among 
the Baautos, before tlie corn on the threshing-floor can be 
touched, a religious ceremony has to be perform^ and 
all “defiled” persons are carefully kept from seeing it.^ 
Althpugh the Homeric folk ate swine, the epithet “ divine ” 
commonly applied to a swineherd in Homer may point to 
a time when pigs were sacred or tabooed. In Crete pigs 
were certainly sacred and not eaten (Athenasus, 37 6a), 
and apparently at Pessinus also (Pausanias, viL 17, 10). 
Amongst the J ews andSynana, of course, pigs were tabooed ; 
and it was a moot question with the Qrc^s whether the 
Jews abhorred or worshipped pigs (Plat., QuoBst, Cmv,, iv. 
6). The pigs kept in the great temple at Hierapolis were 
neither sacrificed nor eaten ; some peq>le thought that they 
were sacred, others that they were unclean, ivayias (Lucian, 
pe Dea Syria^ 54). Here we have an exact taboo, the 
ideas of sacredneas and uncleanness being indistin^sh- 
able. Similarly by the Ojibways the dog is regarded as 
“ unclean and yet as in some respects holy.”^ &e diver- 
gence of the two conceptions is illustrated by the history 
of tlie cow among different branches of the Aryan race : 
the Hindus regard this animal as sacred ; the ^in caste 
among the Dai^ hold it in abhorrence.^ The general 
word for taboo in Greek is avor, which occurs in the sense 
both of “sacredness” and of “pollution”; and the same 
is true <rf the adljective dyms and of the rare a4jective 
^ lUeliis, 

^ Sohooknit, Indian IVikf, iv. p. 68 ; Adair, JEM. 9 / 

/ndtam, p 168. Cp Morse, /import m Indum AfairM, p 190 
and Banerolt, JMm Jtam qfihe Pae^ Suae$, L p. 189. 

’ il. 879, ed. 1889 ; doum, JSthnol, 

dbc., i p. 192. ^ Summer, AHmdi§ehu Men, p 271. 

* Casaiis, Zk SamUee, p 251 eg, 

^ Kohl, JKUe/n^Oami, p. 88, Eilg. timos. 

^ P. Draw, Jwnmoe and SaAmif Territoriee, p. 428 ; mddnlph. 

o/'Me MMso JTooih, p 51. 


dkmmhimd the 4m aOntes, tolm 

Aause of ^^sicrod^ and to that m Ot; 

“ aocumed.’^ “To taboo ” is AyiUttp j “to obsorvo A toloo^ 
is dynwHv ; and the state or season of tabpo is dyvsja 
or iyumiau The rules of the Oteek dyivAi < 9 )aei^tadl 
closely to those of the Polynesittn taboo, oonsisrihg In 
“ purifications, washings, and epririkliitgs, and jn 
ing from mourning for the dead, child*^d» ^d all poUti«^ 
tions, and in refraining from Cartsin foods,” Ao.^ 

Amongst the Bom^ who preserved more traces of 
primitive barbarism than the Greeks, the *flejnea diaBs 
was hedged in by a perfect network of taboos. He was 
not elbwed to ride or eVen touch a horse, nor to look at 
an army under arms, nor to wear a ring which was apt 
broken, nor to have a knot on my part of his garments; 
no fire, except a sacred fire, could be takeoci out of his housei 
he might not touch or even name a goat, a d<^, raw meat, 
beans, and ivy ; he might not walk under a vine ; the feet 
of his bed had to be daubed with mud ; his hair could be 
cut only by a freeman, and his hair and nails when cut 
had to be buried under a lucky tree ; he might not touch 
a corpse, Ao. His wife, the fiaminica, was also sttl;!|j^ 
to taboos; at certain festivals she might not comb her nidr; 
if she heard thunder, she was taboo ^eruxta) till she had 
offered an expiatory sacrifice. The sinularhy of some of 
these rules to the Polynesian taboo is obvious. The Boman 
ffri» were periods of taboo ; no work might be done during 
them except works of necessity ; e,g,, an ox might be pulled 
out of a pit or a tottering supported. Any person 
who mentioned Salas, Semonia, Seia, Segetia, or Tutilina 
was tabooed (ferias observahai),^ The Latin socer is exactly 
“ taboo ” ; for it means either “ sacred ” or “ acenraed.” 

£tier€Uure,-^On the Polynesian taboo, see Cook, Vbyagee, vol. v. 
p. 427 eq., vol. vli. p. 148 eq, (ed. 1809) ; G. P. Angaa, SaSaqe Seenee 
tn Audtaha and Nm Zealmd, passim ; WT. Yate, New Zeakmd, p 
84 eq, i Ellis, Polynesian JSssearehes, 2d ed., voL iv. p. 885 $q, ; 
Lam^orff, Jieise wn dw Welt, L p 114 sq, , Mariner, Tonya 
Islands, i. p. 141 note, U. up. 82, 220 14. ; Turner, Nineteen Yearsin 
Polynesia, p. 294 s;. ; la , Samoa, p. 185 sq, ; Kleinm, OuUtsr- 
geschiohte, iv. p, 872 sq , ; Waitz*G«rland, AnUinepologte derNatur- 
VWner, VI. pp. 848-868 ; Shortland, I^ruditwns and Stmsrstiiums 
fifths NemzefOanders, p. 101 sq, ; Id., MwmPeltytm anduyS^lomf^ 

P . 25 Sg. ; Old New ZeaXand, by a Fskeha Maori, chapters viL-xu. ; 

clack, Jir<in» 0 rs and Customs qf the New Zeaiamm, i p 27n sq, ; 
Dieffenbaoh, Travels in New Zealand, ii p. 100 sq, ; K Taylor, New 
Zealand, p, 168 sq. On the taboo in Micronesia, see Waitc-Oerhmd, 
op, cU,, V. pt ii. p 147 sq, ; among the Dyaks and Malays, see Id., 
vi. p. 854 sq, ; Lpw, Sarawak, pp. 260-262 ; Bock, Bead-EwtUers of 
Borneo, pp. 214-280 ; Bpenoer St John, Ltfe vn the Fmrests qf the 



Dunumlih and Oeagraz, lies Marquises, p, 259 so. ; Joum, Anthrqp. 
Inst., X. pp 279, 290 ; Oh. Lemire, Nouvel/e 
1884, p 117; E. “ “ “ “ - - 


^9, ''296; Ch. LSmirei ISomelfe Cdlidenie, Psm, 
iL Parkinson, Im Btsmoreh^Arehipel, Leipsio, 1887, 
p. 144 : (J.^ FK.) 

TABBIZ, Tavbis, or Tatriz, a town of Persia, capital of 
the province of Adarba^ 4n (Azerbiyan, ancient Atropatene), 
ia situated in 88” 4' N. lat. and 46” 18' E. long., more than 
4000 feet above the sea, at the eastern end of a wide 
valley, through which runs a river whose waters irrigete 
the gardens that encircle the town. In 1812 the mils 
had a circumference of miles. Overlooking the valley 
on the north-east and east are bold bare rocks, while to 
the south rises the more regular peak of Sahand. The 
town possesses few buildings of note, and of the extensive 
mins out few merit attention. Mounsey in 1666 math 
tioned the blue mosque ; the ark cv citadel, containing the 
palace of the heir-apparent, — a large frowning buildink near 
the centre of the town; theGmtMaidan,ano|msqtiera 
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%ii|iai| bo iMilNNi <to ShAli 
kWBkiiii» pvmmn 39»m ShA <1410u.i4«6). 

Among 

gto tf$)m of <i!d !ttari« tlia aepiilolure of tiha Hogol atdtaii, 
Okmm Kbtay b no longer to be diitlngiddiedl, axeapt as 
psia fid a bugs tumnlos. It is sltoaM abont 2 miles 
oanlb^waBt from the modarh town^ bat far within the 
origitiat boandarias. The <*stiaoioas arehas of stone and 
0 ^ prestiges of departed miyesfy’^ with whieb IPortor 
t<MA it snrroanded in 1818 ware possibljr remains of 
the eotiaga {fnadnua) and monastery (sdw^) where Urn 
Batata found shelter during his visit to the locality. In 
s{dta ot the dmlera visitation of 1822 and other occasional 
tavages of sickness, and the severe cold of winter^ the 
donate ct Tabris is proverbially healthy. Its orchards 
and fruit gardens have a high reputationii and its running 
gtreams make amends for ill-paved and narrow streets 
and sorely t defective muntcipd arrangements. Geneial 
Sdiindler estimated the population in 1886 at about 
170,000) — a number agreeing with the latest local census. 
The same authority states that the city contains 8 tombs 
of imAmsfdehS) 318 mosques, 100 public baths, 166 cara- 
vanserais, 8922 shops, 28 guard-houses, and 5 Christian 
(Armenian) churches ; but this account most comprise in 
some of its items more buildings than are actually in use. 
There are said to be nearly 3000 Armenians in the place. 


Tabris is a city of extensive commerce, a great emporium for the 
trade of Persia on the west, and the spemal mart between Turkey, 
Russia, aud Persia. It possesses an international telegraph station, 
and the line passes hence to Tiflis and Europe on one side and to 
Teheran on the other. Subsidiary lines have been constructed to 
near Astara on the Caspian (18S miles long) and to Sai:ubulak on 
the Kurdish frontier (125 miles long). Eastwick in 1860 estimated 
the ralae of the exports to Turkey at about £600,000 and to Bussia 
at about £400,000, exclusive of smuwling. The chief imports 
were British, aud some Swiss-^coloureo^tton s^ds, grey calicoes, 
and broadcloth,— with miscellaneous goods irom Germany. In 
1881 there was a marked improvement in the trade of Tabriz, 
mainly in increased imports Irom Constantinople. In 1885 the 
impoits amounted to £721,730 and the exports to £806,687. The 
principal items of the fonner were cottons (from England), woollen 
cloth (from Austna and Germany), sugar (from France), and tea 
(from Holland) ; of the latter dried fruits (to Russia) and silk (to 
Fhuiee, Austria, and Switzerland). There are lead mines near 
Tkbriz, and cobalt and copper are obtainable from the Sahand 
There ia pei^haps no city in Persia on whudi so much has been 
raooided by native and foreign writers as Tabriz Among the 
former Ibn Batnta, the Arab, and Hamd Ullah, the Persian, are 
notable. Of the latter may be mentioned Chardin, Porter, Ouseley, 
Tanooigne, Morier, Dn Pre, Malcolm, Lady Sheil, Eastwick, Monn- 
ssy, Schindler, and Madame Dieulafoy (in T<mr du Monde, 1883). 
The name TahrUi has been a subject of much comment and con- 
jeetnre, but there is no doubt that it is taken from the ancient 
name of Tanris. The history of Tabriz is a long and painful record 
of lieges and oonflicts, of e^hqnakes and destmction by natural 
causes. Of late years it has recovered to some extent its former high 
position, and is in many respects a worthy rival to the capital. 

TACITUS. Tbe famous Homan historian Tacitus, who 
ranks beyond dispute in the highest place among men of 
letters of all ages, lived in the latter half of the first and 
in the early part of the 2 d century of onr era, through 
the reigns of the emperors Nero, (Jalba, Otho, Vitellius, 
Vespasian, Titus, Domitian, Nerva^ Tnjan. All we know 
of his personal history is from allusions to himself in 
Us bum works, and from eleven letters addressed to him 
by his very intimate friend the younger Pliny. Hie exact 

r r of his birth is a matter of imerence^ but it may 
approximately fixed near the close of the reign of 
eSaudms, from 62 to 54 a.©. Pliny indeed speaks of 
Tadtus and himself as being ** much ^ an age ” * (prope* 
JooAim mquedei), though hunsdf bom in 61 or 62, but 
te must have been some years jnnipr to his friend, who 
b^% be tells us,* his official life with a qusestorship 
ttttder Vespasian in 78 or 79, at which time he must have 
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been tii«uly4ve yearn of age at least. Of hts &mily and 
birtihpllM we know nothing certain ; we can infer 
from his name OomeUns, which was then very widely 
extended , but the fhet of his early promotion seems to 
point to respectable antecedents, and it may be that his 
father was one Cornelias Tacitus, who had been a pro- 
curator in one of the divisions of Gaul, to whom allusion 
is made by the elder Pliny in his Natural History (vii. 
76). But it is all matter of pure conjecture, as it also is 
whether his '^prmnomen ” was Publius or Caius. He has 
come down to us simply as Cornelius Tacitus. The most 
interesting facts about him to us are that he was an 
eminent pleader at the Homan bar, that he was an eye- 
witness of the ‘‘reign of terror" daring the last three 
years of Domitian, and that he was the son-in-law of the 
great and good Julius Agricola, the humane and enlightened 
governor of Britain. This honourable connexion, which 
testifies to his high moral character, may very possibly 
have accelerated his promotion, which he says* was begun 
by Vespasian, augmented by Titus, and still further ad- 
vanced by Donodtian, under whom we find him presiding 
as prtetor at the celebration of the secular games in 88 , 
and a member of one of the old priestly colleges, to which 
good family was an almost indispensable passport. Next 
year, it seems, he left Home, and was al^ent till 93 on 
some provinciid business, and it is possible that in these 
four years he may have made the acquaintance of Germany 
and its peoples. His father-in-law died the year of lus 
return to Borne. In the concluding passage of his Life of 
Agricola he tells us plainly that he witnessed the judiciaJ 
murders of many of Home’s best citizens from 93 to 96, 
and that being himself a senator he felt almost a guilty 
complicity in them. “Our hands,” he says, “dragged 
Helvidius to prison ; we were steeped in Senecio’s innocent 
blood.” ^ With the emperor Nerva’s accession his life be- 
came bright and prosperous, and so it continued through 
I the reign of Nerva’s successor, Tn^an, he himself, in the 
opening passage of his Agricola, describing this as a 
“ singularly blessed time ” (healisdmum ssculuni) \ but the 
hideous reign of terror had stamped itself ineffaceably 
on his soul, and when he sat down to write his History 
he could see little but the darkest side of imperialism. To 
his friend the younger Pliny we are indebted for all we 
know (and this is but trifling) about his later life. He 
was advanced to the consulship in 97, in succession to a 
highly distinguished man, Virginius Rufus, on whom he 
delivered in the senate a funeral eulogy. “The good 
fortune of Virginius,” says Pliny,*^ “was crowned by 
having the most eloquent of panegyrists.” In 99 he was 
associated with Pliny in the prosecution of a great political 
offender, Marius Priscus, under whom the provincials of 
Africa had suffered grievous wrongs. The prosecution was 
successful, and we have Pliny’s testimony* that Tacitus 
spoke with his characteristic dignity. Both received a 
special vote of thanks from the senate for their conduct of 
the case. Of his remaining years we know nothing, and 
we may presume that he devoted them exclusively to 
literary work. It would seem that he lived to the close of 
Trajan’s reign, as he seems ^ to hint at that emperor’s ex 
tension of the empire by his successful Eastern campaigns 
from 116 to 117. "Whether he outlived Twoan is matter 
of conjecture. It is worth noticing that the emperor 
Tacitus in the 3d century claimed descent from him, and 
directed that ten copies of his works should be made 
every year and deposited in the public libranes He also 
a tomb built to his memory, which was destroyed by 
order of Pope Pius V. in the latter part of the 1 6th cen- 
tury. Tacitus, as we gather from one of P li ny’s letters,* 
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TACITUS 


hftd A gnat rotation durhig his lifetims. On ons 
occasicm a Boman kni^t^ who sat by his side in the oirens 
at the celebration of some games, asked him, Are you 
from Italy or from the provincesf” His answer waa^ 
** You know me from your reading." To which the knight 
repli^ Are yon then TMitne or Pliny)" 

Pliny, as we see clearly from several passages in his 
letters, had the highest opinion of his friend’s ability and 
worth. He consults him about a school which he thinks 
of establishing at Comum (Oomo), his birthplace, and asks 
him to look out for suitable teachers and professors. And 
he pays ^ him the high compliment, ** I know that your 
Htifonei will be immortal, and this makes me the more 
anxious that my name should app^r in them." 

The following is a list of Tacitus’s remaining works, 
arranged in their probable chronological order, which may 
be approximately inferred from internal evidence: — (IJ 
the on Orators^ about 76 or 77 ; (2) the Juife 

of Agnoota^ 97 or 98 ; (3) the Germany^ 98, published 
probably in 99; (4) the Historie$ (IfisioruB), completed 
probably by 115 or 116, the last years of Titan’s reign 
(he must l^ve been at work on them for many years) ; 
(5) the AnnalSi his latest work probably, written in part 
perhaps along with the Nutories, and completed subse- 
quently to Tngan’s reign, which he may very well have 
outlived. 

The ViAtogxu mi Orators dieousses, in the form of a oonveraation 
which Tacitus professes to have heard (as a young man) between 
some eminent men at the Roman bar, the causes of the decay of 
eloquence under the empire. There are some interesting remarks 
in It on the change for the worse that had taken place in the 
education of Roman lads. 

The Life of Agrwohi^ short as it is, has always been considered 
an admirable specimen of biography. The great man with all his 
grace and dignity is brought vividly before us, and the sketch we 
nave of the history of our island under the Romans gives a special 
interest to this little work. 

The Oermarvy^ the full title of which is '*Ooncerning the 
geography, the manners and customs, and the tribes of Germany,*' 
describes with many suggestive hints the general character of the 
German peoples, and dwells particularly on their fierce and inde- 
pendent spirit, which the author evidently felt to be a standing 
menace to the empire. The geography is its weak point ; this was 
no doubt gathered from vague hearsay. 

The HietorieSf as originally composed in twelve books, brought 
the histoiy of the empire from GfQba in 69 down to the close of 
Pomitian's reign in 97. The first four books, and a small fragment 
of the fifth, giving us a very minute account of the eventfm year 
of revolution, 69, and the brief reigns of Galba, Otbo, and Vitellius, 
are all that remain to us. In the fragment of the fifth book we 
have a curious and interesting account of the Jewish nation, of 
their character, customs, and religion, from a cultivated Roman’s 
point of view, which we see at once was a strongly prejudiced one. 

The Annate— a, title for which there is no ancient authority, and 
which there is no reason for supposing Tacitus gave distinctively 
to the work — record the history of the emperors of the Julian line 
from Tiberius to Nero, comprising thus a period from 14 a.x>. to 
68. Of these, nine books have come down to ns entire ; of books 
V., xi., and xvi. we have but fragments, and the whole of the reign 
of Caius (Caligula), the first six years of Claudius, and the last three 
years of Nero are wanting. Out of a period of fifty-four years we 
thus have the history .of forty years. 

An Attempt has been made recently to prove that the Annate 
A» a for^wry bv Poggio Bracciolini, an Italian scholar of the 15th 
century, out their genuineness is confirmed by their agreement* 
in vanous minute details with coins and inscriptions discovered 
alM^ that period. Another important fact has been brought to 
light Buodolphus, a monk of a monastery at Fulda in Hesse- 
Oaasel, writing in the 9th century, says tnat Cornelius Tacitus 
speaks of the river known to modems as the Weser is the Visurgis. 
In the AmuUa as they have come down to us we find the Visurgis 
mentioned five times in the first two books, whence we may con- 
dlude that a lUAnuscript of them was in existence in the 9^ 
century. Add to this the testimony of Jerome that Tacitus wrote 
in thirty books the lives of the Ceesars, and the evidence ot style, 
and there cannot be much doubt that in the Annate We have a 
genuine work of Tadtos. 

^ vii. 88. 

* See Introduction to vol. u of Fumeaux's edition of the Annate 
of Tssitaa, Claretidon Press Series, 1884 


Huchof the histoiy of the period dsscsibsd hf khA, espeeiiUy 
of the earlier OasAiii, must hove bsen obsonre ana looked iq» wiw 
the emperor's privAto pAptrs and memoreiidA. As we shoSU eg- 
peot there WAS A vast amount of floating gossip^ which an hiatoriaa 
would have to sift and utiUae aa beat he Taeftua, as a« 

man of good social position, no doubt had access to the best 
information, and must have talked matters over with tiie most 
eminent men of the day. There were several writers and ehron- 
ielers, whom he oooaiiowly cites but not ve^ often ; there were 
memoirs of distinguished persons, -.-thoae, for example of the 
youngw Agrippina, of Thrasea, and Helvidius. There were sevml 
oolleotions of fetters, like those of the younger Pliny; a number, 
too, of funeral orations; and the “acta sonatus’* and the “acta 
populi" or ** acta diuma," the first a record of proceedings in the 
senate, the latter a kind of gasette or journal Thus there were 
the materials for history in considerable abundance, and Taoitua 
was certainly a man who knew how to turn them to good account. 
He has given us a striking, and on the whole doubtless a true, 
picture of the empire in tne lat century. He wrote, it may be 
admitted, with a political bias and a decided turn for satire, but 
he assuredly wrote with a high aim, and we may accept his own 
account of it: “I regard* it as history's hij^est function to 
rescue merit from oblivion, and to hold up as a terror to base 
words and actions the reprobation of posterity.” Amid great evils 
he recognised tlie existence of truly noble virtues even in his own 
degenerate age. Still for the most part he writes as a man who 
felt deeply that the world was altogether “ out of joint " ; the 
empire was in itself in his view a huge blunder, and answerable 
more or less directly for all the diseases of society, for all the 
demoralization and corruption of the great world of Rome, though 
as to the provinces he admits that they were better off in many 
ways under the emperors than they had been m the last days of 
the republic. But hie political sympathies were certainly with 
the old aristocratic and senatorian r4^me, with the Rome of the 
Scipios and the Fabii ; for him the greatness of his country lay in 
the past, and, thouah he felt her to be still great, her glory was, 
he thought, decidedly on the wane. He was, in fact, a politi<»d 
idealist, and could hardly help speaking disparagingly of his own 
day. In his Germany he dwells on the contrast between barbarian 
freedom and simplicity on the one hand and the servility and 
degeneracy of Roman life on the other. Yet he had a strong and 
sincere patriotism, which invariably made him minimize a Roman 
defeat and the number of Roman slain. There seems to have been 
a strange tinge, too, of superstition about him, and he could not 
divest himself of some belief^ in astrology and revelations of the 
future through omens and portents, though he held those were 
often misunaerstood and misinterpreted oy charlatans and im- 
postors. On the whole ho appears to have Inclined to the philo- 
sophical theory of necessitarianism,” that every man's future is 
fixed from his birth ; but we must not fasten on him any particular 
theory of the world or of the universe. Sometimes he speaks as a Ito- 
liever in a divine overrnling Providence, and we may say confidently 
that with the Epicurean doctrine he had no sort of sympathy.^ 

His style, whatever judgment may be passed on it, is certainly 
that of a man of genius, and cannot fail to make a deep impression 
on the studious reader. Tacitean brevity has become proverbial, 
and with this are closely allied an occasional obscurity and a rhetor- 
ical affectation which his warmest admirers must admit He has 
been compared to Carlyle, and there are certainly resemblancea 
between tiie two both in style and tone of thought. Both affect 
singularity of expression ; both incline to an unhopeful and cynical 
view of the world. Tacitus was probably never a popular author; 
to be understood and appreciated ne must be read again and again, 
or the point of some of his aoutest remarks will be quite missed. 
He has been several times translated, but it has always been felt 
that he presents very great, if not insuperable, difficulties to the 
translator. 

Mnrphr** tmnilstion (a psmpbrsM we ahouU call it) la perha]n om of the 


a good French tranaiatlon by t^uandre. The edittone of Tadtoa are very i ^ . 
erona Among more recent editlone, the beet and moat naefnl are OreUf'e (18S9): 
Kittle gy4); Kipperdey’a (1879); Fitrneaux'e (Arnio/a, i.>Tl.X vol. 

TAOITUS, M. Claudius, Boman emperor from Sq>- 
tember 25, 275, to April 276, was a native of Interamna 
(Terni) in Umbria, and was bom about the year 200. In 
the course of his long life he discharged the duties of 
various civil offices, including that of consul in 273, with 
universal respect. Six months after the assasaiaation of 
Aurelian he was chosen by the senate to succeed him, and 
the choice was cordially ratified by the army. During his 
brief reign he set on foot some domestic reforms, and 
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toOfljbi t0 mhe tbe miliQtilgr the 8«via>t«i, but, after 
m ^diAaey wst tlie Alani near the IWliii he 

vneeiittM to the hardehipe and fatigues of his new 
dnties at l^na in CSappadoeia. Taoitusi besides being 
a man of immense weidth (which he bequeathed to the 
state)! had considerable literary culture^ and was proud to 
descent from the historian, whose works he caused 
to be transcribed at the public expense and placed in the 
public libraries. 

TAOnCS. See Wak. 

TADMOB. See P^pcv^ 

TAFILELT, a large oasis in Morocco (see voL xvL p. 
B3^. The principal place is Abuam. 

TAGANBOQ, a seaport of southern Bussia, on the 
northem shore of the Sea of AzojS, in the government of 
Ekaterinoslaff, and nearly 200 miles south-east of its chief 
town. It is built) principally of wood, on a low cape, and, 
with its extensive store-houses, exchange, and wholesale 
shops, has the aspect of an important commercial city. It 
is well provided with •educational institutions for children, 
and has a library and a theatre. The imperial palace, where 
Alexander I. died in 1825, and the Greek monastery 
(under the patriarch of Jerusalem) are worthy of notice. 
The advantageous situation of Taganrog was well known as 
early as the 13th century, when Pisan merchants founded 
there a colony, Portus Pisanus, which, however, was des- 
tined soon to ^sappear during the great migrations of the 
Mongols and Turks. An attempt to obtain possession of 
the promontory was made by Peter 1., but it was not 
definitely annexed by the Bussiana until seventy years 
afterwaids (1769). Its commercial importance dates from 
the second half of the present century ; in 1870 its popu- 
lation had risen to 38,000, and after it had been brought 
into railway connexion wi^ Eharkoff and Voronezh, and 
thus with the fertile provinces of south and south-east 
Bussia, the increase was still more rapid, the number 
reaching 63,025 in 1882, — Greeks, Jews, Armenians, and 
West-Europeans being important elements. Notwith- 
standing the disadvantages of its open roadstead, the 
foreign trade of Taganrog rapidly expanded, the annual 
value of the exports having recently reached £2,500,000. 
The chief article of export being com, the trade of the 
citfy depending on the crops in south Bussia, is subject to 
great fluctuations. Linseed and other oil-bearing grains 
are also important articles of commerce, as well as tallow 
and butter. The imports, which consist chiefly of fruits 
(dried and fresh), wine, oil, and coflee, are much smaller 
than the exports; and of the 989 ships (499,500 tons) 
that entered the port in 1885 no fewer than 775 (446,500 
tons) were in ballast The coasting trade, chiefly with 
Bostofl, was represented in the same year by 1321 vessels 
(224,000 tons) entering and 1343 ves^ clearing. 

roadstead of Taganrog is very shallow, and exposed to winds 
which cause great variations in the height of the water ; it is, more- 
over, rapidly silting up. At the cnaay the depth of water is only 8 
to 9 feet, and large ships have to ue 8 to IS miles from the town. 

Taganrog, with the surrounding territory of 187,000 acres, having 
a population of nearly 80,000, living in a dozen villages, constitutes 
a separate township, and, though reckoned to the Kostoff district 
m Iksterinoslafl, has a separate governor and administration. 

TAOLIAGOZZl, Gaspabo (1546-1699), a surgeon of 
wide repute, was bom at Bologna in 1546, and studied at 
that nnivwsity under Oardan, taking his degree in philo- 
Bophy and medime at the a^ of twenty>fonr. He was 
appoint^ professor of augwy and afterwards of anatomy, 
and aehieved notorie^ at uast, and the fame of a wonder- 
worker. He died at Bologna on November 7, 1599. 

His prindpsl work is entitlsd Jk OuHmm Chintraia per 
AMMMim iMri Duo (Vsnioe, 1697, foL); it was reprinted in the 
wUowing veer under the title of CKSrurgia Wvea de Narium, 
vtriem, XsNsrumMM D^ntu per Iiuitloitm CutU e» Smuro, 
dm Mutenm rnuMm igneUt, minimi* (Irsakfort, 1698, 8ro). 
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Thu latter titie sufficiently indicates the art whieh he profened ci 
rmOxiiig aan^and h|» by a specieeof ingimfting oT tids ihnn 

the atm, that member being kept in apposition with the part to be 
repaired until such time as the semi-detached gmft had formed its 
new vaaonlar connexions. His Latinized name of Taliamtius is 
well known to the readers of Butler (Hvdibras, i 1), whose hum- 
orous representation of the nature of the Taliaootian art is, how- 
ever, in some important particulars inaccurate. 

TAGLIONI, Marib (1809—1884), a ballet dancer, was 
the daughter of Filippo Tagiioni, an Italian master of the 
ballet, and was bom at St^holm 23d April 1809. She 
was trained by her father, who in his discipline is said to 
have been pitilessly severe. It was to his care and her 
own special talent for dancing that she owed her success, 
for she possessed no remarkable personal attractions. Her 
first appearance was at Vienna, 10th June 1822, in a 
ballet of which her father was the author, La Receptim. 
d!une jeum nymphe d la c<mr de Terpsichyre, Her success 
was immediate, and was repeated in the chief towns of 
Germany. On 23d July 1827 she made her debut at the 
Opera House, Paris, in the Ballet de Siedien^ and aroused 
a furore of enthusiasm. Her style was entirely new, and 
may be termed ideal as opposed to the realistic and volup- 
tuous ballet previously in vogue. Among her more remark- 
able performances were the dancing of the Tyrolienne in 
Guillaume Tell and of the pas de fascination in Meyerbeer’s 
Robert le Diahle, At this period the ballet was a much 
more important feature in opera than it is now, and in 
fact with her retirement in 1 845 the era of grand ballets 
may be said to have closed. In 1832 she married Comte 
Gilbert de Voisins, by whom she had two children. Losing 
her savings in speculation, she afterwards supported her- 
self in London as a teacW of deportment, especially in 
connexion with the ceremony of presentation at court. 
During the last two years of her life she stayed with her 
son at Marseilles, where she died in April 1884. Tagiioni 
is frequently mentioned in the novels of Balzac; and 
Thackeray, in The Newcomesy says that the young men of 
that epoch ** will never see anything so graceful as Tagiioni 
in La Sylphidef 

TAGUS (Span. Tq/Oj Portug. 2Vo), the longest river of 
the Iberian Peninsula. Its length is 566 miles, of which 
192 are on or within the frontier of Portugal, and the area 
of its basin, according to Strelbitsky, is 31,864 square 
miles. The basin is comparatively narrow, and the Tagus, 
like the other rivers of the Iberian tableland, generally 
flows in a rather confined valley, often at the bottom of 
a rocky gorge at a considerable depth below the general 
level of the adjacent country. The source of the river 
is at the height of 5225 feet above sea-level, on the 
western slope of the Muela do San Juan, in tiie south-west 
of the province of Teruel. Thence it flows at first north- 
westwards, but, after receiving the Bio Gallo on the right, 
it flows west, and then south-west or west-south-west, 
which is its general direction for the rest of its course 
The rocky gorges which occur in its course (the principal 
being where the river is overhung on the right bank by 
the ancient city of Toledo, and again at the Puente del 
Arzobispo, near the frontier of Estremadura) all belong 
to the Spanish section of the river, and in this section 
the stream is frequently encumbered by sandy shallows or 
broken by rocky rapids, and is not navigable except for 
i^ort distances. The Portuguese section has a quietei 
current, and Villavelha, the highest point to which boats 
can ascend, lies within the Portuguese frontier. Regular 
river-navigation begins only at Abrantes, a few mil^ briow 
which the Tagus is greatly widened by receiving on its right 
bank the impetuous Zezere from the Serra da Estrelha. 
Passing Santarem, the highest point to which the tide 
ascends, and the limit of navigation for large sailing vessels 
and steamers, the river divides below Salvaterra into two 
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•mu, oaBed fhe 'Xf0f6 (titift (Milar cm pntoticalile for vilVa StioMr and Bo da 1» Md I ba i mfowl fc 

alupa) and tibe Hw derBh9fo» apd ttteaa ansa esdioee • £(aa*CUatOTal), whieii iali^adama tiwa^aaatatftafdMa 
ddtaie foraiatioB,a few tract ot sunhy aUsviom known atrib ln dago. w Un g^uoiaaS, 9cd%, and load HOTrai(lw|>irii 
aaibaludiMtmmMdltyaeTaiianatifoacMtn^ am tfewe irudgnibScant oliiatan ^ oosid ialafe to ifoi sc^ 

bianchee of tha livar. Both thaw arms rater the oppar waat aad west, and, like Tnhfu and Tetoata, era atelhC 
end of the dm Bay ^ tdabon (111 miles long by about 7 !Elw length of the Tetaara reef ring is about tix feUaa ; it 
broad), and the Tagus leavM tbi» bay in the form of a bears ten pahn-eovered isfeta, of whkh several an is 
channel railaa long by 2 wide (see voL ziv. p. 692), habited, and has one nanrow boat-passage leading inte ^ 
oommnnieatittg witii uie ocean, but having unfortunately lagoon. With the exception just named, the islaads, whidh 
a bar at its moUth. On the north side of this channel agree veiy closely in geologh^atraotare, are mountsdUGna, 
atan^ ^e city of T.wbnn Only slight traces are atiU to and present perhi^w the most wonderful exanu^ of 
be found of the gold fra which the sands of the Tagus volcanic rocks to be found on the globe. They ateiwmed 
ware wodei^tly ce lebr at ed . of trachyte, dolerite, and basalt There are raised o^ 

The narrower part of the Tagus basin lying to the beds hi^ Up the mountains, and lava oceuie in a varie^ 
aonth, the tributaries on the left bank are almost all mere of forms, even in solid flows ; but all active voknak 
faco^ most of which diy up in summer. The principal egracy has so long ceased that the craters have been 
exceprion is the Bio Zatas or Sorraya, which, rising in almost enrirely obliterated by denudation. Hot springs 
the Serra d’Ossa, flows westwards across the plateau of are unknown, and earthquakes are slight and ran. 
Alemtqjo, and joins the Mar de Pedro, The pnndpal Nevertheless, nnder some of these flows remrins of plants 
tribataries on the right bank, besides the Zesere, are the and insects of species now living in the islands have been 
Jamma, d*«<««"din g from the tableland of New Castile a fonnd, — a proof that the formation as well as the denudu- 
Utrie below Araqjuez, the Alberohe and the Tietar, which tion of the country is, geologically speakin^^ recent. |n 
crilect their head waters from opposite sides of the Sierra profile the islands are rugged. A hi^ mountain, iiaual^ 
de OredoB, and the Akgon, from the rough and broken with very steep peaks, forms the centre, if not the whoU 
conntiy between the Sierras de Credos and Cats. island ; on all sides steep ridg^ descend to the sea, or, 

TAHITI ABCHIPELAOO The eastern Polynesian as is oftener the case, to a considerable belt of flat land, 
uland-group generally known as the Society Islands (ItUi These mountains, exceptmg some stony crags and oliffi^ 
de la SecyeU, or Taati) lies between 16* and 18* S. lat. are clothed with dense forest, the sml bring exceptionally 
and 148* and 155* W. long., and stretches for nearly 200 ferrile. All voyagers agree that for varied beauty of form 
miles in a north-west and south-east direction ; the total and colour the ^iety Islands are nnsorpas^ in the 
area does not exceed 650 square miles, of which 600 foil to Pacific. Innnmaiable rills, fed by th^ fleeting rionds 
Tahiti alone. To the east and north-east a channel of only which circle round the high lands, gather in lovefy strean^ 
140 miles in breadth, but over 2000 fathoms in depth, and, after heavy rains, torrents precipitate themselves in 
separates this group from the great chain of the Low Islands, grand cascades from the monntain difEs — a fentore so 
beyond which the ocean extends unbroken to America. To striking as to have attracted the attention of all voyagete, 
the west as far as Fiji — the mrin islands of which group lie from Wallis downwards. Bonnd most of the islands there 
between the some degrees of latitode as those of Tahiti--- is a luxuriant coral growth ; bat, as the reefs lie at no 
Aere are 1600 miles of open water. Alfent 300 miles south- great distance, and follow the line of the coast, the inter- 
west lies Cook’s Archipelago, and at the same distance south island channels are safer than those of the neighbouring 
are tiie Austral Islands. To the north, excepting a few Tnamotos, which exhibit the stoU formation in pechape 
ooral banks, there is open sea to Hawaii, a distance of its fullest development, and in consequence have been 
2600 miles. jnstiy called the "Low” or "Dangerous Archipeh^.” 

Tkhiti occupies a central position in the Pacific. Sydney Maitea, which rises from the sea as an exceedingly abrupt 
lieB about 3400 miles to the weet and San Francisco about cone, and Tapamonn appear to be the only islands which 
as far to the north-north-east Honolnln, Noumea, and have not their foinmng and more or less completely 
Auckland are each somewhere about 2400 miles away ; encircling barricr-rem^ The coasts are fairly indented, 
Panama is at a distance of 4600 miles. and, protected by these reefs, which often support a chain 

']^e orahipelago consists of eleven islands, which are of green isleta, afford many good harbours and eefe 
divided into two clusters — the Leeward and the Wind- anchorages. In this respect the Society Islands have 
ward Islands — by a clear channel of 60 miles in breadth, the advantam most of the Polynerian groups. 

The Leeward Islands, to which alone the name of Society The island of Tahiti, in shape not unlike the figure 8, has 
Iriands was given by Cook, are Tubai or Motn-iti, a small a total length of 35 miles, a coast-lineof 120, and a eape^ 
nainhalnted hgoon island, the most northern of the whole ficial area of 600 square miles. It is divided into two 
Moltipelsgo } Manpiti or Man-rua — " Doable Mountain,” distinct portions by a short isthmus (Isthmus de Taravao) 
tile nest western ; Bora-bora (Bola-Bola of the older less than a mile in width, and nowhefo more than 50 feet 
navfostorsX or Fdaroi ; Tahaa ; Baiatea or Ulietea (Bora- above sealeveL The southern, the peninsula of Tairabn, 
ahrao Priraessa), the largest island of this duster, and or Tahiti-iti (Little Tahiti), alone as large as Baiatea 
HfetidiMi which approach each other v«y doeely, and are (after Tahiti the most important iolaad of the grow). 
endrilM by one reef. To the Windward Ishnds, the meaaares 12 miles in len^h Iqr 6 miles in breadth ; whiM 
Georgfoa Irands of tiis early missionaries, belong Maudti the northern, the circnlu main island of Porionon, or 
or TtQiamann (Wallis’s Sir Charles Saundws Irauid and Tahiti-uni (Great Tahiti), has a length of 23 milee and a 
Boeni&ea's Pelada) ; Morea or Eimeo (Wallis’s Duke of width of 2u. The whom island is moantainons. A littlq 
York Xsbndaad Boenriiea’a San Domingo); Tahiti — Cook’s to the north-west of tiie centre of Great Tahiti the Sorie^ 
Otahriti probably (Jjtniroa’s Sagittoria ; WalUs’e King Idands attain their greatest ahitnde. There tiie doable* 
Georgris Iriaind, Bragainville’s Nouvelle C^fee, and peaked Orchena rises to 7340 feet, and Aorai, its rival, 
Boenriiaa's Iria d'Amat); (he most eonthern and by for is only a fow hnndred feet lower. Littie Tahtti oanaot 
the largest of all the srianda ; Tetaara or Tetiaroo — "The boast ot such mountains, but Its tower-like peqka ate very 
Distant Sea” (tQaitoria Fngitiva; Bongainvilie’e Umaitia atrikingi The flat land of tiie Tahitian ooas^ extradhig 
and Boenahea’s TWm HennanoB) ; and Matia or Maitea to a width several miles — ^with its chain of villages, ira 
a Qmros’s La Deaaiia. Wallis’s Osnahuig Island, Songain- > J)rtwtih »uetu^ Leadw, IStil, ^ 
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Mibia wiril Iti fl( iMn«a^ 
tif aMSiMran tiOtgfw «faU& op«iii oa iiw MaHdu«e«>-ftiniis 
» iaartr|iwil^ foMgrottnA to thA gmaA a m phitl i« A tre -Iike 
mff[rtiiw» IWM^ A nod rood anmiudo the eatiie 
‘wlddh fa dirided eic^iteea dfaCcieto, eeoh under 
tk ehfai end n mnakipal ooundl of udiiob he fa prerident. 


A leifaend fa in contoini^tion. By the fact eenene the 
popttiifftiftn of the entire wend vak 6194, ono'-tightii bong 
FMinh tad finitigaen. The miyority of the aetiree i«o- 
fnw the Broteeteat religion.* 


eonttairt to «1» uMetad BewidiaB trddpde^ 


ment The D6t,tttiml harbour, o! fair aiae and de^h, ia entered by 
two pMeagea in tibe reef, Papeete to the north, 7 fathoms in depth, 
a^ Tannoa to ^e east, the wider and more convenient, though 
ahallower. The town, in 1S81, bad a population of 8224, half of 
whom were French or French half-caetei, but at least a dozen 
fj^erent nations were represented by the 800 whites. The little 
dty IS decidedly French in character. ** Papeete is the emporium 
of trade for the products of the South Sea Islands east of 160* £. 
long. Small scnooners of ftom 20 to 60 tons burden bring the 
pounce of the various groups to Tahiti, whence thev ate ehmped 
uireot for Europe, eitiber by Cape Horn or the Cape of Good Hope, 
eceording to the season of the year. These schooners, of which 
about twenty fly the Tahitian flag, take back portions of the 
cargoes of vessels arriving firom Europe for sale or barter amongst 
the islands* The chief exports are cocoa-nuts, mother-of-pearl, 
cotton, and some sugar, mainly to England and Germany, very 
little to France; and oranges, trepang (for China), and edible 
fungus to California.*’* Many whalers formerly visited Papeete 
harbour, but for some years there has been a steady diminution 
in their number. In 1846 foriy-eight called there, in 1860 five, 
and none in 1874. Commerce has also in other rejects decreased. 
Three sugar-miUe with distilleries attached, two cotton manu- 
factories, and a manufactory of cocoa-nut fibre were at work in 
1886. Oranges and vanilla are profitably grown. The timber of 
the country IS hardly used, great quantities of Californian pine 
being imported. Oxen and hogs are reared. The artificial culture 
of the pearl oyster is beginning to be discussed, but the pearls of 
the Society luauds are not to oe compared in number or quality 
to those of the Tnamotus. A good deal of trading in fruit, fibre, 
ihell, Ac., is carried on with the natives, but still mainly by barter. 
The competition of the Chinese immigrants, of whom in 1886 there 
were already 400 on Tahiti and Eimeo, is beginning to be keenly 
felt The importation of labour, ” chiefly for the plantations, from 
other Polyne^n islands was pla^ under Government conhol in 
1862. The Tahitians themselves prdfer handicrafts to agricultural 
work, and many are employed as artisans by European masters, 
who find them as handy and industrious as their own countrymen, 
but %r domestio service they show no aptitude. Papeete is in 
direct sailing communication with San Francisco, and with Sydney 
^ a Government steamer which calls eveiy five months ; also with 
Irance by Bordeaux steamers which touch on their way to 
Noumea.* 

Climaie, — ^The seasons are not well defined. Damp is excessive ; 
there is little variation in the weather, which, though hot, is never- 
theless not depressing, and the climate for the tropics must be 
considered remarkably healthy. The rainfidl is largest between 
December and April, but there is so much at other times of the 
year also that these months hardly deserve the name of the rainy 
season. During this period north-west winds are frequent, oon- 
tinuing at times for weeks, and there axe thunderstorms and 
hurricanes, though they are not nearly so destructive as in some 
of the neighbouring islands. During the eight drier and cooler 
months south-east winds (corresponding with the trades) prevail, 
but there are southerly winds which bxing rain, and even westerly 
breezes are not unfrequent The mean temperature for the year 
u 77* F. ; maximum 84*, ml^iimum 69*. The average rainfall 
mm December to March (4 manthm is 29 inchei; firom April to 
Noueiaber (8 months), 19 inches. The above observations apply 
to me coast only. 

ihf«fta.-^Krither the zoology ]|Oa the botsay of the ardiipelago 
has been thorougfily investigated. {u other Poly- 

nesian klands, are leatricM to a feu apeoiea of bats (mostly of 
m genua rats, and miee^ none of peculiar. Of 

domestie anhnaie, the pig and the dog«-the fbmer a small breed 
which otdeluy dueppeam before the stronger European strains-*- 
'Me plantiful even in Wallie's days. Tue ornithology is very 
p eer as comp ared with that of the 'Western P^ific; and, ui marked 
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tUer ilatMleSr Sit iVbNwi oi»ref^^ 


doves, pigeoniL vails, and a sandpiper. Of this sand^per, Trimaa 
which, with many of the birds here mentioned, was &• 
covered as fiur bsck ss Cook’s stay in the ulands, only one specimen 
(now in the Leyden museum) is known to exist; and of uie teat, 
their range be^ often limited to one portion of a small island, 
•sveral species are (through the increase in the number of oats, 
Ac.) threatened with exteiminatioii. A jungle-fowl (var. of OaUu$ 
banleim) is found in the mountains, but as domesticated fowls wsra 
abundant, eveu sriien Tahiti was first discovered by Earopeans, 
these wild birds are doubtless the offspring of tame bii da, probably 
imported with the pigs and dogp by hralay vessels. There are 
no peculiar reptiles, and batrachians are entirely wanting. The 
lagobns swarm with fish of many sp^ies. Insects are poor in 
Sj^es, though some of them are indigenous. Crustaceans and 
molluscs, on rae other hand, are well represented ; worms, echino- 
derms, and corals comparatively poorly. A noteworthy feature of 
Tahitian conchology is the number of peculiar species belonging to 
me genus Partula, almost every valley being the habitat of a 
tinct form.** 

JTom.— 'This, though luxuriant, is not very rich. Like the zoology, 
it is much poorer than that of the more western groups of the FScinc. 
M$tro8idero», JIMastoma, and Acacia are the only links which this 
typically Polynesian region has letained to join it to Australia. 
Four genera are peculiar, of which three are claimed by the Cbm* 
fattm and Zdbefiaeem, orders characteristic of Hawaii. It is rich 
in trees, shrubs, and hardwood plants, poor in the smaller under 
growth. Orchids, including some beautiful species, and ferns arc 
abundant ; but, here as in Polpesia generally, Muhtacas is the 
order best represented. Bemarkable are the banana thickets, which. 


order best represented. Kemarkable are the banana thickets, which, 
chiefly on Tahiti, grow at an altitude of from 8000 to 6000 feet 
Along the shore— in some places almost to the extinction of all 
native growth — ^many exotica have established themselves ; and a 
great variety of fruit-bearing and other useful trees have been 
successfnlly introduced into most of the islands.* 

Inhdbitanti, —The Tahitians are a typical Polynesian race, closely 
connected physically with the Marquesans and Barotongans, but 


connected physically with the Marquesans and Barotonga^ but 
widely divided from them in many of their customs. The dialects, 
also, of the three groups are diffment, the Tahitian being perhaps 
the softest in all Oceania. The women rank witli the most beanti- 
fill of the Pacific, though the accounts given of them by early 
voyagers are much exaggerated; and for general symmetiy of form 
the ;^oplo are unsurpassed by any race in tho world. Even now 
in its decadence, after generations of drunkenness and European 
disease and vice, grafted on inborn indolonco and lioentiousness, 
many tall and robust people (6 feet and even upwards in height) 
are to be found. The women, as a rule, are small in proportion to 
the men. Men and women of good biith can generally he dis- 
tingnished by their height and mirness, and often, even in early 
age, by their enormous corpulence. The skin varies from a ver> 
light olive to a full dark brown. The wavy or curly hair and the 
expressive eyes are black, or nearly so ; the mouth is large, but 
well-shaped and set with beautifnl teeth : the nose broad (formerly 


well-shaped and set with beautifnl teeth ; the nose broad (formerly 
flattened in infancy by artificial means) ; and tlie chin well 


nattened m intancy by urtincial means) ; and tiie cnin wen 
developed. So long as the native costume was retained, the tiputa, 
an oblong piece of bark cloth with a hole in its centre for the 
head, and the paru, a plain piece of cloth round the ^otns, were 
worn alike by men and women of the higher classes. Men of all 
ranks wore, with or without these, the viaro, or T bandage. The 
women concealed their breasts except in company of their 
superiors, when etiquette demanded that infeiiors of both sexes 
should uncover tho upper port of the body. The chiefs wore short 
feather cloaks, not unlike those of the Hawaiians, wd beautiful 
semicircular breastplates, dexterously interwoven with the black 
plumage of the frigate biid, with crimson feathers, and with sharks' 
teeth ; also most mahorate special dresses as a sign of monining 
The priests had strange cylindrical hats, made of wickor-nork and 
over a yard in height Circumcision, and in both sexes tattooing, 
were generally practised, and much significance was attached to somt 
of the marks. The houses [vare) were long, low, and open at thf 
sides. Household utensils were few — ^plain round wooden dishes 
sometimeB on legs, cocoa-nut shells, baskets, Ac. Low stools an<l 
head-rests were used. Pottery being unknown, all food was bake»j 
in the “ native oven ” or roasted over the fire. Theii chief musical 
instruments were the nose-flute (ww)— often used as the accompani- 
ment of song— and the drum {mhu). Of the latter, those kept in 
the marai were huge elaborately carved hollow cylinders of wood, 
the upper end of which was covered witli sharks* skin. Concli- 
^ells were idso used. T^itian stone adres, which aie greatly 
inferior in finish to those of the Hervey Islands, are, like the adzes 
of eastern Polynesia in gCnerid, distinguished from those of western 
Polynesia by their triangular section and adaptation to a socket. 


* Fliiseh and Bartlsat. Foum Hidle, 1867. 

» De Castillo, Ulutirmtumu Ficrm Imulartm MarU Faeifiei, Paris. 188S 
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CEUngt wm Mrliapi tlie ItirooHU of tho TaMtiuu^ 

had aIbo pilAui ^mbm oEMndOngiiito »iBido bltde, and dobi. Tm 
bow And wmm wm only io bnoo been luod in oartAia coxomonlAl 
gAmes (tea). Their canooe frm SO to 70 feet in length, were 
dottblo or eingle, and proVidea with mU and ontriggen. They 
wore not well finiehed, out tlie high onrvedetemi, rising aometimee 
to A he^ht of 20 feet, of those destined to carry the imeges of 
their gods, were oarred with stra^ figures and hung with feawers.^ 
Oanmoalism is nnknown in the &ciety Islands, though some cere- 
monies which were j^ormad in connexion with human sacrifices 
may nossihly be enrvivals of this practice. The staple food of the 
idanden consisted of the bread-fruit, the taro-root, the yam, the 
sweet potato, and in some districts the wild plantain (/ei); but 
they auK» ate much fish (the turtle was considered sacred food), as 
well as pigs and dogs, though of the latter, as pets, the women were 
so fond as to suckle the puppies sometimes even to the exclusion of 
thalr own children. Pepin was a favourite dish made of bananas 
and ooooa-nnt Kava (ava), which was prepared in the nsnal Poly- 
nesian manner, was drunk, but in moderate quantities and only by 
the chiefs* 

Tahitians were good fishermen and bold seamen. They steered 
W the stars, of which they distinguished many constellatioDB. 
Ime land was carefully tended and the fields well irrigated. Thm 
great olssses were recognized :—(l) the hudari, of divine origin, 
which included only the suzerain (arirai), who boro a semi-sacred 
M well as a political character, and the reigning chiefs of districts ; 
(2) the hue-raatiraf proprietors and cultivators of inherited land, 
who also built canoes, made arms, kc. ; to these two classes also 
belonged the priests (tahora), who were medicine-men as well ; 
<d) the numah-umt fishers, artisans, kc., and slaves (titi). As wars 
and infanticide depopulated the island this class gradually acquired 
land and with it certain privileges. Rank is hereditai^ and de- 
termined bv primogeniture, not uecessarily in the male line. The 
firstborn of an arirai received at birth the title of ; the father, 
who was the first to pay homage to his own child, then abdicated, 
and henceforth took up the position of regent It is cosy to we 
that, while this custom tended to keep honours within a family, 
it may have encouraged the practice of infanticide, which was 
common in all grades of society when Tahiti was first visited by 
Buromns. The age at which the otu’s authority became real 
varied according to his own abilities and the will of his subjects. 
Though arbitrary, the i)Ower of the arirai was limited by the 
power of his vassals, the district chie& (raatiras), who ruled 
absolutely over their respective districts, and who might be of as 
good blood as the arirai himself. The arirai had a councillor, 
out was alone responsible for any act. The bi-insular form of 
Tahiti promoted the independence of the chiefs, and war was rarely 
declared or an army or fleet despatched without the raatiras being 
first summoned to council. Without their favour nothing could be 
accomplished, for their power over their own people was absolute. 
The form of government was thus strictly feuaal in character, but 
it gradually centralized into a monarchy, which, in the person of 
Poifiaro II., the English missionaries greatly helped to regulate 
and strengthen. The arirai sent his commands oy a messenger 
(vea) whose credentials wore a tuft of cocoa-nut film. This tuft 
was returned intact as a sign of assent or torn in token of refusaL 
After the chief the wife ranked first, and then his brother. The 
arirai was carried on the shoulders of his subjects, and chiefs were 
not allowed to feed themselves. Women always ate apart. Their 
plaoee of worship (marai) — national, local, or private — were square 
tree-surrounded enclosures. They each had a single entrance, and 
contained several small courts, within which were houses for the 
images and attendant priests. A pyramidal stone structure, on 
which were the actual altars, stood at the farther end of the square. 
The marais were also used as places of sepulture of chi^s, whose 
embalmed bodies, after being exposed for a time, were buried in a 
crouching position. Their i&ulls, however, were kept in the houses 
of their nearest relations. In the great marai at Atahura the stone 
stmoture was 270 feet long, 94 feet wide, and 60 feet high, and its 
summit was reaped by a flight of steps, built of hewn coral 
basalt. Sacrificial offorings, induding human sacrifices, formed a 
praininent twrt of Tahitian worahip. An eye of the victim was 
to the arirai, and placed within his mouth by the officiating i 

C iest Erery household possessed its own guardian spirits (Hi), \ 
t there were several superior divinities, of which, at the b^n- 
uiag of this centuiy, Oro was the most venerated, llie images, I 
which are less remarkable than those of Hawaii, were rornffi ropte- i 
esntations of the human form carved in wood. Some were oove^ 
firain head to foot with smAll human figures cut in relief; others 
were mere sticks dothed with featbera. The orooi, a licentious 
association of strolling playen, men and women, which numUred 
arooQg its ranks ths fiijghsst bhiefs, and practised iitfantidde, was 
a mfSaX fsaturn of Tabitiaa society, 

Tha Tahitiaaa are light-hearted, frivolous, courteous, and gener- 

1 The muiiam of the lenaoii VlMlOBary Soeiety and the Britlah Museom ecu- 
tala imperteat eoneetleu cf Thhitlaa tnase>i dretMt, weapoiu, Ae. 


mis; hut wIiSi these tnlts ssA hleadtd dMsait ivtiInhQllgf, awl 
eniel^, which fmmrily rsadied sn imexaafM degree m mmigb 
bnitafity. Thdr notwtts of momlily ifm nim, 00^^ 
ideas, veiy meise; and their onstola% such miSm kise^ or 
of name with the righte which it earned over the info of the giv^ 
of the name and all her female rdationa, aeemed to the aarliir 
European obaerver strangdy revolting. It would appear, however, 
that with the introduction of the vices of oivilisatiott each limiia* 
tions aa their primitive morality recognlud have disappeared and 
all aelf-reapeet haa been lost Especially chaiaoteristic were the 
elaborate oostume-dances (MiMtt) performed by wommi. Besidee 
dancing, the singing of songs (pshd), and the rsdtation of historical 
and m3rihical ballads (utue), the natives had also a variety of raorta 
and games. Daring the periodical seasons of rejoicing wrestling 
(maona), boxing (mefo), and spear^throwing (twro paM) matches^ 
with foot and canoe-races, were held; also abam fights and naval 
reviews. They had several games in which a ball was used,-— one, 
apai, not unl&e our bandy, while another, Mraa (played chiefly 
by women), was a kind of football; but surf-swimming {/awkm) 
was perhara the most favourite sport with both sexes. EitM were 
known, Coek-fi^ting (faatiteraamoa) was much practised. 

Diacovery and iBbrnmution. — ^There is little doubt that the main 
island and some other members of the group were visited by tho 
Spaniard Pedro Fernandez de Quiros in February 1607. They were 
rediscovered in June 1767 by Wallis in the Dolphin," who took 
nominal possession of Tahiti for Cleoige 111. and named it after him. 
In the mllowing year Bongainville visited Tahiti, claimed it aa 
French, and called it La FTouvelle Cythlro. With Tetuara (called 
by him Umaitia) and Eimeo it makes up the Arohipel de Bourbon of 
his most inaccurate chart Almost all we know of the early state 
of the islands is, however, due to Captain Cook’s visits in 1769, 
1778, 1774, and 1777. The name of Society Islands was given to the 
Leeward j^oup on his first voyage in honour of the Royal Society. 
In 1774 Tahiti was also visited by two Spanish vessels, which left 
two priests, who remained for ten months on the island. The 
Spaniards named it Isla d'Amat The islands were again visited 
in 1788 by the *’Lady Penrhyn." Bligh in the ’'Bounty spent 
five months on the island in the same year, and it was revisited by 
that ship after the famous mutiny. At this time the leading chief 
was Pomare, whose family had been pre-eminent in the island for 
mote than a century. Aided by sixteen of the " Bounty mutineers, 
and armed with guns procured from Bligh and a Swedish vessel, 
Pomare greatly strengthened his power and brought to a suocessfuX 
close a long struggle with Eimeo. In 1791 tlie " Pandora" carried 
off fourteen of the " Bounty " mutineers, and from this time forward 
visits were fi^ent. 

ifisrions.— The attempt of the Spaniards in 1774 was followed 

the settlement of twenty-five persons brought in 1797 by the 
missionary ship "Duff." Though befriended by Ponutfe 1. (who 
lived till 1805), they had many difficulties, especially from the 
constant wars, and at lenj^h they fled with Pomare 11. to Eimeo 
and ultimately to New South Wales, returning in 1812 when 
Pomare renounced heathenism. In 1816 he regained his power in 
Tahiti. For a time the missionaries made good progress,— -a j^rint- 
ing press was established (1817), and coffee, cotton, and sum were 
planted (1819); but soon there came a serious rala|>8e into heathen 
practices and immorality. Pomare II. died of drink in 1824. 
His successor Pomare Ilf. died in 1827, and was succeeded by his 
half-sister Aimata, the unfortunate " Queen Pomare." In 1828 a 
new fanatical eect, the ' ' Mamaia," arose, which* gave much trouble 
to the missions and whose influence is still felt. The leader pro- 
claimed tliat he was Jesus Qbrist, and promised to his followers a 
sensual iNiradise. 

FmtM Annesmtion.--^ln 1836 the French Catholic missionaries 
in Mangareva attempted to open a mission in TahitL Queen 
Pomare, advised by the English missionary and consul Pritchard, 
refused her coneent, and removed by force two priests who had 
landed eurroptitbnsly and to whom many of the opposition party 
in the state had rallied. In 1888 a Fremm frigate appeared, nniler 
the command of M. Du Petit-Thouaza, and extorted from Pomare 
the right of settlement for I^nchmen of evety profeseion. Other 
acts of interference followed, and at length, m 1842, Admiral du 
FeUt-Thouare pmured the eignature of a doenmant placing the 
islands under French protection, the authority of the que4n Und 
ohiefe being expressly reserved. In 1848 Petii-tliouAn reappeared, 
and, alleging that the treaty of 1842 had not been duly cai%d out, 
depoeed the queen and took poseeeiion of the islands. His hi^- 
handed action was not countenanced by the French Qovemmeni, 
but, while it professed not to sanction the annexatfen, it did not 
retrace the stops taken. Two jreaie were spent in reducing the 
{M»ty in the islands oppoeed to much rule; an attempt to conquer 
the western islands fiiued ; and at length, by agreement with Eng* 
land, France promised to return to the plan of a proteetoimto tm 
leave the weetom isUnds to their ri|ffiual ownm. The London 
missionaries were replaced by FrenohjProtestantA but neither they 
nor the priests have been very sneoeaeful, poesibly because Frtoch 
ie a oompulaory sul:jeot in we Qovernment aenools. la 1880 
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Tfthitii indttdiug Eimeo, wm proclaimed a French colony. It is 
the rosidence of the govemor-^neral of the French dependencies 
in the Pacific. 

l(ieraturt.-^Th9 followfnf lift includes the tMwks which seem most to de- 
•eive mention: Htwkesworth's Vopaget, especially WsUis’s Voyage, H.M.S. 

•* Dolphin^'* in vol. 1., London, 1778 ; Cook’s Thrte Foyaprs, with Forster’s account 
of the second voyage ; Freycinet,* Voifoge de ia Coquille, and Lesson's account 
of the same voyage, Paris, 1689 ; Bennett, Whaling Voyagf, London, 1640. For 
manners and customs of tlie natives, see Cook, Duff, Kllis. For modem statlstice, 
see Detgras, La TahUit Puiis, 1846; Noltctt Cofonialet, Palis, 1886, \ol. ii. For 
the early history of the islands, see Ellis, PolgneMtan Researches, London, 1629 ; 
Vincendon-Dumoulin and Desgras, lies Taiti, Paris, 1844. Foi mission history, 
see Voyage of Ike buff, London, 1799 ; Ellis ; WUllams, Mustonary Enterprise ta 
the South Sea Islands, London, 1839. For the French occupation, sec Mocienliout, 
Voyage aux lies du Grand Ocean, Paris, 1 837 ; Vincendon-Dumouliu and Desgi as ; 
Piitclianl, Polynesian Heminiseenees, London, 1860. (A. v. II.) 

TAIWAN. See FoBJdlosA. 

TAJAK, Tajik, or Tausik, a term originally occurring in 
the Pahlavi writings, and explained to mean, first, the Arabs 
in general, then their descendants born in Persia and else- 
where out of Arabia, and, lastly, the Persians in general and 
their descendants born in TurkesUn and elsewhere out of 
Persia. Tajak has thus come to, bo the collective name 
of all communities of Iranian stock and Persian speech, 
wherever found in Central Asia. These are co-extenshre 
with the former eastward and northward limits of the 
Persian empire ; but, since the ascendency of the Tfirki 
races, they have become the subject element in Turkestdn, 
Afghdnistdn, BokhAra, Khiva, Kasligaria, while still fioliti- 
cally dominant in Badakhshdn, Wakhdn, Darwdz, Kost, 
and Karatdghin. In most of these {daces the Tajaks, with 
the kindred Qalchas, seem to form the bulk of the jiopula- 
tion, the distinction being that 2'ajah is applied rather to 
the settled and more civilized lowlanders of modern Persian 
sficech, Galcha to the ruder highlanders of Ferghdna, 
Kohistdn, Wakhdn, Ac., who speak either archaic forms of 
Persian or dialects intermediate between the Iranian and 
Ranskritic (Indian) branches of the Aryan linguistic family. 
The Tajaks are thus a settled Iranian i)CO{>le, agriculturists 
in the country, traders and artisans in the towns, and are 
csacutially “Parsivdn,” that is, men of Persian speech,— -this 
term, however, being more 8[»ecially applied to those of 
Afghdnistdn. But, although mainly of Iranian stock, with 
light complexion and regular ^ features, the Tajaks claim 
Arab descent, regarding the district about Baghddd as their 
primeval homo, and considering themselves the descendants 
of the Arabs who overran Central Asia in the first century 
of t^ Flight. At the same time, ** it is evident that the 
inhabitants of the greater part of this region (Central Asia) 
must from an early period have come in contact with the 
successive waves of Turkish (Tlirki) and even Mongol 
population which broke over them ; accordingly we find 
that, although the type is essentially Iranian, it has under- 
gone a certain modification, . . . face, though obviously 
Persian, is more oblong than that of the Turk, more or less 
heavy cheeks, thick nose, large mouth, wide forehead, . . , 
middle height, powerful frame, and broad shoulder.*?, . . . 
dark hair, but among the Galchas a few fair peo]/le are 
found ** (Capt. J. M. Trotter, Bokhdra, p. 169). The term 
Tajak must also bo distinguished from Sarit^ the latter 
simply meaning “trader” or “shopkeeper,” and being 
applied indiscriminately to the settled as opposed to the 
nomad element, and especially to the urban populations, of 
wlgitBver race, in Central Asia.^ The Tajaks are known as 
Tdts on the west side of the Caspian (Baku, Lenkoran, Ac.). 
TAKA. See Nubia. 

_TAL AVE11 A DE LA Re ina, a town of Spa in, in the 

* “Quand un Usbeg est devenu compUtemeut sddontairo . . . il 
; le mot SarU n’est done pas uno appellation etliniqne” 
^harles de Ujfalvy in BuL Soc, Qiogr,^ June 1878). But the Tajaks, 
o6ing always settled, were the first to bo known as Sartes ; whence the 
8UU prevalent erroneous impression that the word hod a racial mean- 
ing, implying an Iranian as opposed to a Tfirki element. NevortUe- 
less there is a certain local etiquette observed in the use of the two 
Words Tajak and Sarte^ embodied in the popular saying: “When a 
JwWgiT presents himself and eats your bread, call him a Tcdak ; when 

i* gone yon may cell him a Saru:* 
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province of Toledo, is situated on the right bank of the 
Tagu^ and on the railway from Madrid to Caceres, some 
40 miles below Toledo and 64 miles south-east from Madrid. 
It was formerly surrounded by a triiile circumvallation, 
portions of which still remain. It has no buildings of 
special interest, and its commerce and manufactures are 
inconsiderable. The po{)ulation within the municirial 
limits in 1877 was 10,029. 

Talavcra is the birtliplnco (1536) of Iklariana the histoi ian. Well- 
ington overcame a superior Ficnch foico here on July 27-28, 1809. 

TALBOT, Family op. Apart from its acluevements, 
this is one of the few families in the English aristocracy 
which traces alike its descent and its surname from the 
Norman conquerors of England ; and it may really be said 
that there has hardly been a time during the last eight 
hundred years in which the Talbots have not been of con- 
siderable account in public life. Yet in some {irriods they 
appear rather as a potential influence, while at certain 
marked e{)Och8 they stand out among the most prominent 
actors ill English history. The name of Tlichard Talbot 
ocjurs in Domesday Book as the holder of nine hides of 
land in Bedfordshire under Walter Giffard, earl of Buck 
inghain. There is no evidence that he came over to Eng- 
land with the Conqueror himself ; and, as he did not liold 
of the king in capite, it is clear that he was not a leader. 
His son Geoffrey Talbot took part with the empress Maud 
against King Stephen. But apparently it was another son 
Hugh who continued the line ; of whom it is recorded that 
he held the castle of Plessi against Henry I. for Hugh de 
Gournay, and afterwards became a monk at Bcaubec in 
Normandy. His son Richard obtained from Henry II. the 
lordship of Linton in Herefordshire, and from Richard 1. 
the custody of Ludlow castle; and his descendants for 
some generations appear to have been wardens of various 
ca.stles on the borders of Wales. Under Edward II. a 
Gilbert Talbot was head of the house, and invaded Scot- 
land in the king’s company, but afterwards took part with 
Thomas of Lancaster against the king. He, however, was 
pardoned, and obtained from Edward III. a coufirmation 
of the grant of the manor of Linton and other lands to 
himself and his heirs. 

His son Richard, who had married a daughter of Jolm 
Comyn of Ikdenoch, laid claim to certain lands in Scot- 
land in her right, and, when restrained from entering that 
country by land (Edw^ard III. having then made an alliance 
vrith King David), he joined in a successful expedition 
whicli invaded it by sea in the interests of Edward Baliol. 
Three years later ho was taken {irisoner in Scotland, and 
redeemed for 2000 marks, after which the king made him 
governor of Berwick. He took part also in Edward’s 
Nvars against France, as did likewise his son Gilbert, who 
succeeded him. At this time the family ]>osses.sed lands 
in the counties of Oxford, (Roucester, Hereford, and Kent, 
and a little later in Berkshire, Wilts, Salop, and Essex. 
Another Gilbert Talbot, grandson of the last, claimed to 
carry the great spurs at the coronation of Henry V., and 
had a commission to receive the submission of Owen 
Glendower and his adherents. He also distinguished 
himself in the invasion of Normandy. Ho was twice 
married, his second wife being a Portuguese lady, but he 
left no male issue, and was succeeded by his brother John, 
the special hero of the family. 

Hitherto the head of the house had borne the name of 
Lord Talbot; but this John, after obtaining by marriage 
the title of Lord Furnivall, was for his distinguished 
actions created carl of Shrewsbury. Ho made his name so 
terrible in France that for several generations afterwards 
French mothers us^ to threaten refractory children that 
the Talbots would come if they were not quiet (Brown’s 
Venetian Calendar, ii. 75). He rescued Maine from the 

XXIII. — 4 
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Fronoli and took Pontoise; but his own capture by 
the Maid of Orleans was what probably discouraged the 
English most of all in their disasters beyond sea. He was 
e.tchanged for an eminent French prisoner and a heavy 
ransom besides. ^ He served also several times as lieutenant 
of Ireland) and in 1446 was created earl of Wexford and 
of Waterford, in addition to the title of Shrewsbury, which 
had been conferred upon him in 1442. He died in 1453, 
ill an unsuccossful expedition for the recovery of Cluicnne, 
which had lately submitted to the French. His son John, 
Viscount Lisle, was slain along with him in the same fatal 
battle. 

But, besides his martial exploits which live in history, 
this John claims some attention for his family alliances. 
His first wife Maud, a granddaughter of Thomas, Lord 
Furnivall, brought him the castle of Sheffield as part of 
her inheritance, and he was accordingly summoned to 
parliament in ilie days of Henry IV. as John Talbot of 
Hallamshire, otherwise Lord Furnivall, more than thirty 
years before he was made carl of Shrewsbury. The 
property remained in tlio hands of his descendants, and 
became a favourite residence of the family during the 
whole of the Tudor era; and, but for the death in 1616 of 
Gilbert, seventh earl of Shrewsbury, without malo issue, it 
has been remarked by Hunter that Sheffield might have 
remained much longer a centre of feudal magnificence 
rather than of commerce and manufactures. Tlio second 
wife of John, earl of Shrewsbury, was Margaret, the eldest 
of three daughters of Richard Beauchamp, earl of War- 
wick, by his second wife, a daughter of Thomas, Lord 
Berkeley. By her he obtained a third part of the Berkeley 
property ; ami, though she did not become the mother of 
a Ime of earls, her eldest son, John Talbot, was created 
Viscount Lisle, and it was he who fell along with his 
father at the disastrous battle of Chatillon in Gascony. 
His son Thonias, who inherited the title of Viscount Lisle, 
was also slain at the early age of twenty-two in a feudal 
contest with Lord Berkeley, arising out of a dispute as to 
the posses.sion of Berkeley castle, at Nibley Green, near 
Wotton-under Edge, March 20, 1470; and the title was 
afterwards conferred on Edward Grey, the husband of one 
of his two sisters. 

John, the second earl of Shrewsbury, was the firet carl’s 
son by his first wife. He had been knighted at Leicester 
in 1426 along with the infant king Henry YL, had served 
in the wars of France, and been made chancellor of Ireland 
during his father’s lifetime, when he was only Lord Talbot 
Afterwards ho was made lord high treasurer of England, 
and in 1 459 was rewarded for his services to the house of 
Lancaster with a grant of 100 marks a year out of the 
lordship of Wakefield, forfeited by Richard, duke of York. 
But next year he and his brother Christopher wei^e slain 
at the battle of Northampton, fighting in the cause of 
Henry VI. His son John succeeded liim, and then his 
grandson George, who fought for Henry VII. at Stoke, 
and whom King Henry VIIL sent as his lieutenant 
against the rebels in that most formidable insurrection, 
the 'Pilgrimage of Grace. But perhaps the thing which 
most redounds to his credit is the humanity with whicli 
(as related by Cavendish) he received the fallen Cardinal 
Wolsey into his house at Sheffield when he was on his way 
up to London as a state prisoner, and endeavoured to 
remove those gloomy anticipations of his fate which in 
fact brought' 6n his last illness. 

Frauds, the fifth earl, took a leading part in the 
invasions of Scotland under Henry VIII. and Edward 
VI, and Was one of the two peers who alone opposed the 
bill for aboUbhtng the pope’s jurisdiction under Elizabeth.^ 
His son George, who eacceeded, was the earl to whom the> 
oQstody of Mary Stuart was committed, his delicate and 
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onerous task being rendered all the more diffidilt for him 
by the intrigues of his bold, ambitious second wife, Bern of 
Hardwick, the builder of Chatsworth, who had married 
three husbands before her union with him. Two eons of 
this last earl succeeded one another, and the title then 
devolved, for want of male issue, on the lineal descendants 
of Sir Gilbert Talbot of Grafton in Worcestendiire, third 
son of John, the second earl. Thiisi Sir Gilbert had fought 
for Henry VII. at Bosworth, where he was severely 
wounded, was knighted on the field, and was throughout 
one of the first Tudor’s* most trusted councillor. He 
fought also at Stoko against the insurgents with Lambert 
Simnel, was made a knight banneret, governor of Calais, 
and lord chamberlain. 

The ninth carl, George, descended from this Gilbert, is 
not distinguished by any prominent actions. He died 
unmarried, and his brother, who followed next, was 
succeeded by his grandson Francis, chiefly memorable for 
his unhappy fate. Uis second wife, a daughter of the 
earl of Cardigan, was seduced by the duke of Buckingham, 
whom the outraged husband challenged to a duel. The 
countess, it is said, Was present at the scene, and held 
Buckingham’s horse in the disguise of a page, saw her 
husband killed, and then clasped her lover in her arms, 
receiving blood-stains u[)on her dress from the embrace. 
Charles, the twelfth earl, son of this unfortunate nobleman, 
was raised by William HI. to the dignity of a duke for 
his im[)ortant diplomatic services. His position in those 
slippery times was altogether exceptional. Abandoning 
the religion of his ancestors lie became a Protestant, was' 
one of the seven who signed the invitation to William of 
Orange to come over, and was continually consulted by 
him on state affairs after he became king. Yet, being 
apparently of a very sensitive disposition, he seems to have 
at times repented what he had done, and even corresponded 
with James at St Germain ; yet again, in times of danger, 
he was as ready as ever to stake his life and fortunes in 
the service of his country to preserve the new settlement. 
It was apparently his extreme sensitiveness that caused 
him to bo spoken of as “the king of hearts.” In 1694 
ho w^as created marquis of Alton and duke of Shrewsbury, 
but as he left no son these titles died along with him, and 
the earldom of Shrewsbury devolved on his cousin Gilbert, 
a Roman Catholic priest. 

From this time the direct line of Sir Gilbert Talbot of 
Grafton began to fail. A nephew three times succeeded 
to an uncle, and then the title devolved upon a cousin, 
who died unmarried in 1856. On the death of this cousin 
the descent of the title was for a short time in dispute, and 
the lands were claimed for the infant son of the duke of 
Norfolk under the will of the last carl ; but the courts 
decided that, under a private Act obtained by the duke of 
Shrewsbury in the sixth year of George I., the title and 
estates must go together, and the true successor to the 
earldom was found in Earl Talbot, the head of another 
line of the descendants of Sir Gilbert Talbot of Grafton, 
sprung from a second marriage of Sir Gilbert’s son, Sir 
John Talbot of Albrighton. The head of this family in 
the beginning of the last century was a divine of some 
mark, who died bishop of Durham in 1730. His son 
Charles, who filled the office of lord chancellor, was 
created Baron Talbot of Hehsoi in Glamorganshire in 
1733 ; and his son again was advanced to the dignity of 
Earl Talbot in 1761, to whicli was added that of Baron 
Dynevor in 1780. Then succeeded a nephew, who was* 
also created Viscount Ingestre, and assumed royal 
licence the surname of Chetwynd before Talbot, from his 

The Earl Talbot who saoeessfully claimed the Shrewik^ 
ou>y title (as the eighteenth earl) was the present earl’e 
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^ndfather^ and all the titles fa&i mentioned have been 
inited in his line ever since. (j. qa.) 

TALBOT, William Hbxby Fox (1800-1877), a dis- 
joverer in photography, was the only child of William 
Davenport Talbot, of Laycock Abbey, Wilts, and of Lady 
Blizabeth Fox Strangways, daughter of the second earl of 
[Ichester. He was born in February 1800, and educated 
at Harrow and at Trinity College, Cambridge, where lie 
gained the Porson prize in 1820, and graduated as twelfth 
wrangler in 1821. From 1822 to 1872 ho frequently 
communicated papers to the Royal Society, many of them 
on mathematical subjects. At an early period ho had 
begun his optical researches, which were to have such 
important results in connexion with photography. To 
the FdMiurffh Jourmd of Science in 1826 ho contributed 
a paper on “ Some Experiments on Coloured Flame 
to the Quarterly Journal of Science in 1827 a |)aper on 
“ Monochromatic Light ” ; and to the Philosophical Maga- 
zlm a number of papers on chemical subjects, including 
one on “Chemical Changes of Colour.” Before Daguerre 
exhibited in 1839 pictures taken by the sun, Talbot had 
obtained similar success, and as soon as Daguerre’s dis- 
co stories wore whispered communicated the results of his 
experiments to the Royal Society (see PiioTOGiiAPiiy, vol. 
xviii. p. 824). In 1841 he made known his discovery 
of the calotype process, but after the discovery of the 
collodion process by Scott Archer, with whom ho had a 
lawsuit in reference to his patent rights, he relinquished 
this field of inquiry. For his discoveries, the narrative 
of which is detailed in his Pencil of Foiure (1844), he 
received in 1842 the modal of the Royal Society. While 
engaged in his scientific researches ho devoted a consider- 
able portion of his time to archapology, and this field of 
inquiry latterly occupied his chief attention. Besides 
reading papers on these subjects before the Royal Society 
of Literature and the Society of Biblical Archaeology, lie 
published Hermes, or Classical and Antiquarian Researches 
(1838-39), and Illustrations of the Antiquity of the Rook 
of Genesis (1839). With Sir Henry Rawlinson and Dr 
llinckshe shares the honour of having been one of the 
first decipherers of the cuneiform inscriptions of Nineveh. 
He was also the author of English Etymologies (1846). 
He dl^ at Laycock Abbey, 17th September 1877. 

TALC. See Geology, vol. x, p. 228, and Mineralogy, 
vol. xvi. p. 414. 

TALCX u town of Cliili, capital of tlio jirovince of 
Talca, is situated on the Claro, a tributary of the ^laule, 
nearly due south of Santiago, with which it is connected 
by rail. The town has a lyccum and some woollen inauu- 
facturcs (especially of “ ponclios”). In 1875 the population 
numbered 17,496, and in 1885 about 19,000. 

TALENT. See Numismatics, vol. xvii. p. 631. 

TALES are, in the usual acceptance of the word, ficti- 
tious narratives, long or short, ancient or modern. In this 
article “tale” is used in a stricter sense, as equivalent to the 
German “ Volks-marchen” or the French “conte populairo.” 
Thus understood, popular tales mean the stories handed 
down ^ by oral tradition from an unknown antiquity, 
among savage and civilized peoples. So understood, 
popular tales are a subject in mythology, and indeed in 
the general study of the development of man, of wliicli the 
interest and importance is scarcely yet recognized. 
Popular tales won their way into literature, it is true, at a 
distant period. The Homeric epics, cs]>ecially the 
Odyssey, contain adventures which are manifestly parts 
nf the general human stock of popular narrative. Other 
examples ate found in the Rigveda, and in the myths which 
were handled by the Greek dramatists. Collections of 
^)ular tales, more or less subjected to conscious literary 
weatment, are found in Sanskrit as in ihe work of 


Bomadeva,' whose KeUhd Sarit Sdgara, or ** Ocean of the 
Streams of Story,” has boon translated by Mr Tawney 
(Calcutta, 1880). The Thousand and One Nigiits (j.v.) 
are full of popular tales, and popular talcs are the staple 
of the mediteval Gesta Romanorum, and of the collections 
of Straparola and ether Italian conteurs. In all these and 
similar gatherings the story, long circulated from mouth 
to mouth among the people, is handled with conscious art, 
and little but the general outline of ])lc)t and character of 
incident can be regarded as original. In the Iltstoires me 
Contes du Temps Passe of Perrault (Elzevir, AmsterJam, 
1697; the Parisian edition is of the same date; wc have 
one of the earliest gatherings of talcs which were taken 
down in their nursery sliape as they were told by nurses 
to children. This at least seems probable, though M. 
Alfred Maury thinks Pcrmult drew from literary sources. 
Perrault attributed the composition to his son, P. Darniau- 
cour, at that time a child, and this pretext enabled him to 
give his stories a simple and almost popular guise. In 
the dedication signed by the boy, Perrault offers remarks 
which really do throw a certain light on the origin and 
characteristics of “mkrehen.” He says, “Ils renferment 

tons uno morale trfes sens6e ct donnent une image 

dc ce qui sc passe dans Ics moiiidres families, oil la louable 
impatience d'instruiro Ics enfans fait imaginer dcs histoires 
ddpourvffcs de raison pour s’accomoder k ccs inciiics enfants, 
qui n’en ont pas encore.” It .seems that i)oiuilar tales in 
many cases probably owe their origin to the desire of 
enforcing a moral or practical lesson. It appears that 
their irrational and “infantile” character — “dcpourvfies 
do raison ” — is derived from their origin, if not actually 
among children, at least among childlike pcojiles, who have 
not arrived at “raison,” that is, at the scientific and modern 
conception of the world and of the nature of man. 

The success of Perrault’s popular tales bi ought the 
genre into literary fashion, and tlio Comtesse d’Aulnoy in- 
vented, or in some cases adapted, “contos,” which still retain 
a great popularity. But the precise and scientific collec- 
tion of tales from the lips of the people is not much earlier 
than our century. The chief impulse to the study was 
given by the brothers Grimm. The first edition of their 
AfWcr- wmf //rT?f5-J/d?r/icn was published in 1812. The 
English reader will find a very considerable bibliography 
of popular tales, as known to the Grimms, in Mrs Alfred 
Hunt’s translation, Gmmm's Hovsehold Tales, with Notes 
(London, 1884). “ How unique was our collection when it 
first ajipeared,” they exclaim, and now merely to enumorato 
the books of such traditions would occupy much spare. 
In addition to tho marrhen of Indo Euroj>ean peoples, the 
Grimms became acquainted with some Malay stories, 
some narratives of Bechuanas, Negroes, American Indians, 
and Finnish, Esthonian, and Magyar stories. Thus the 
Grimms’ knowledge of non-European marclien was extremely 
slight. It enabled them, however, to observe tho increase 
of refinement “ in proportion as gentler and more iiumane 
manners develop themselves,” the monvstrositics of Finnish 
and Red-Indian fancy gradually fading in tho narratives 
of Germans and Italians. Tho Grimms notice that the 
evolution of popular narrative resembles the evolution uf 
tho art of sculpture, from tho South-Sea idol to tho frieze 
of tho Parthenon, “from the strongly marked, thin, oven 
ugly, but highly expressive form.s of its earlit'st stages to 
those which i>ossess external beauty of mould.*’ Since tho 
Grimms’ time our knowledge of the popular talcs of non- 
European races has been greatly enriched. Wo posses 
numbers of North-American. Brazilian, Zulu, Swahili, 
Eskimo, Samoan, Maori, Kaffir, Malagasy, Bushman, and 
even Australian nikrchcn, and can study them in Compaq 
ison with the stories of Hesse, of the West Highlands of 
Scotland, of Scandina\ia. 
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While the popular romances of races of all colours must 
be examined together, another element in this subject is 
not less important It had probably been often observed 
before, but the fact was brought out most vividly by 
Von Hahn {Griechische und alhavuiutche Mdrchen^ Leipsic, 
1864), that the popular talcs of European races turn 
on the same incidents, and display the same succession 
of situations, the name characters, and the same plots, 
as are familiar in the ancient epic literature of Greece, 
India, Germany, and Scandinavia. The c[)ics are either 
fully-developed marcben evolved by the literary genius of 
I>oets and saga-men, or the marchen are degenerate and 
broken-down memories of the epics and sagas, or perhaps 
there may bo examples of both processes. The second 
view, — namely, that the popular tales arc, so to speak, the 
scattered grains of gold of which the epic Ls the original 
pocket ” or “ placer,*’ — the belief that the marchen are 
the detritus of the saga,— was for a long time prevalent. 
But a variety of arguments enforce the opposite conclusion, 
namely, that the marchen are essentially earlier in char- 
acter than the epic, which is the final form to which they 
have been wrought by the genius of Homer or of some other 
remote yet cultivated poet. If this view be accepted, the 
evolution of marchen and of certain myths has jiassed 
through the following stages : — 

(1) The ]) 0 pular tale, as current among the unculti- 
vated peoples, such as Iroquois, Zulus, Bushmen, Samoans, 
Eskimo, and Sanioyedes. This tale will reflect the mental 
condition of rude peoples, and will be full of iiionstrou.s 
and miraculous events, with an ahseuce of reason proper, 
as Perrault says, “ h ceux qui n’en out pas encore.” At the 
same time the tale will very probably enforce some moral 
or practical lesson, and may even appear to have been 
invented with this very purpose, for man is everywhere 
impressed with the imiiortance of conduct, 

(2) The samo tale — or rather a series of incidents and 
a plot essentially the same — as it is discovered surviving 
in the oral traditions of the illiterate peasantry of European 
races. Among them the monstrous element, tlio ferocity 
of manners observed in the first stage, will be somewliat 
modified, but will be found most notable among the 
Slavonic tribes. Nowhere, even in German and Scottish 
marchen, is it extinct, cannibalism and cruel torture being 
favourite incidents. 

(3) The same plot and incidents as they exist in the 
heroic ej)ic.s and poetry of the cultivated races, such m 
the Homeric books, the Greek tragedies, the CJyclic poets, 
the Kalewala of the Finns, certain hymns of the liigvcda, 
certain legends of the Brahmanas, the story of the 
Volsungs, — in these a local and almost historical character 
is given by the introduction of names of known ]>laces, and 
the adventures are attributed to national heroes, — Odys- 
seus, Qi)di{)us, Sigurd, Wainamoinen, Jason, Pururavas, and 
others. The whole tone and manners are nobler and more 
refined in proiiortion as the literary workmanship is more 
elaborate. 

This theory of the origin of popular tales in the fancy 
of peoples in the savage condition (see Mythology), of 
their survival as marchen among the peasantry of Indo- 
European and other civilixed races, and of their transfigu- 
ration into epics, could only be worked out after the 
discovery that savage and civilized popular talcs are full of 
close resemblances. These rc.semblances, when only knowm 
to exist among Indo-European peojdes, were exidained as 
part of a common Aryan inheritance, and as the result of 
a malady of language. This system, when applied to 
myths in general, has already been examined (see Mytho- 
logy). According to another view, marchen everywhere 
resemble each other because they all arose in India, and 
have thence been borrowed and transmitted. For this 


theoiy consult Benfey’s PanchatafUra and M. Oosquin’e 
Contci dt Lorraine (Paris, 1886). In opposition to the 
Aryan theory, and the theoiy of borrowing from India, 
the system which is here advocated regards popular tales 
as kaleidoscopic arrangements of comparatively few situa- 
tions and incidents, which again are naturally devised by 
the early fancy. Among these incidents may be men- 
tioned, first, kinship and intermarriage between man and 
the low*er animals and even inorganic phenomena. Thus 
a girl is wooed by a frog, pumpkin, goat, or bear, or 
elephant, in Zulu, Scotch, Walachian, Eskimo, Ojibway, 
and German marchen. This incident is based on the lack 
of a sense of difference between man and the things in the 
world which is prevalent among savages (see Mythology). 
Other incidents familiar in our nursery tales (such as 
“Cinderella” and '‘Puss in Boots”) turn on the early 
belief in metamorphosis, in magic, in friendly or protecting 
animals (totems or beast manitous). Others depend on 
the early prevalence of cannibalism (compare Grimm, 47, 
“The Juniper Tree”). This recurs in the mad song of 
Grotchen in Faust ^ concerning which a distinguished 
student writes, “ This ghost of a ballad or rhyme is my 
earliest remembrance, as crooned by an old East-Lothian 
nurse.” (Compare Chambers’s Popular lihymes of Scot- 
land^ 1870, p. 49.) The same legend occurs among the 
Bechuanas, and is published by Casalis. Yet another 
incident springs from the taboo on certain actions between 
husband and wife, producing the story of Cupid and Psyche 
(see Ijangs Custom and Myth^ 1884, p. 64). Once more, 

I the custom which makes the youngest child the heir is illus- 
trated in the marchen of the success, despite the jealousy 
of the ciders, of Cinderella, of the Zulu prince (Callaway’s 
Talcs from the Amazulu^ pp. 64, 65), and in countless 
other marchen. In other cases, as in the world-wide 
marchen corresponding to the Jason epic, we seem in 
presence of an early romantic invention, — how diffused it 
is difficult to imagine. Moral lessons, again, are inculcated 
by the numerous talcs wdiich turn on the duty of kind- 
ness, or on the impossibility of evading fate as announced 
in prophecy. In opposition to the philological exi>lanation 
of the story of CEdipus as a nature-myth, this theory of 
a collection of incidents illustrative of moral lessons is 
admirably set forth in Prof. Cauparetti’s Fdipo^'e la 
Mitoloyxa Comparaia (Pisa, 1867). 

On a general view, then, the stuff of popular tales is a 
certain number of incidents and a certain set of combina- 
tions of these incidents. Their strange and irrational 
character is due to their remote origin in the fancy of men 
in the savage condition ; and their wide distribution is 
caused, partly perhaps by oral transmission from people to 
people, but more by the tendency of the early imagination 
to run everywhere in the same groo\es. The narratives, 
in the ages of heroic poetry, are elevated into epic song, 
and in the Middle Ages they were even embodied in 
legends of the saints. This view is maintained at greater 
length, and w^ith numerous illustrations, in the introduction 
to Mrs Hunt’s translation of Grimm’s Kinder- und Haus- 
Mdrcheny and in Custom and Myt\ already referred to. 

A complete bibliograidiy of the literature of popular tales would 
fill many pages. The reader who is curious about savage po[mlar 
talcs may turn to Thoal's Kaffir Folk Lore <2d ed., London, 
1886): Callaway’s Kursery Tales of the Amazulu (Loudon, 1868); 
Schoolcraft’s Algie Researches \ Gill’s Myths and Tales of the South 
Pacijic; Petitot’s Traditions indiennes (1886); Shortland’s Maori 
Religion ami Mythology (l^ndon, 1882) ; The South African Folk 
Lore Record \ the Folk Lore Record (London, 1879-85, Malaga!^ 
stories); liiuk's Talcs and Traditions of the Eskimo \ Bloek^a 
HotUniot Tales and Fables (London, 1864); Castren’s Samoyediaeha 
Marchen ; and Lcland’s Algonquin Legends (London, 1884). For 
European talcs, the bibliography in the translation of Grimm 
already referrod to may be used, and the Maisonnouve collection, 
Lss LiUhiUures pqpulaires may be recommended. The names of 
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liebrecht, Kaliler.Daicnt, Ralston, Nigra, Pitrd,Co8quin, Afanasief, 
Oaidoz, Sibillot, may senre as clues through the onchantod forest of 
the nursery tales of Europe. (A. L.) 

TALFOUBD, Sir Thomas Noon (1795-1854), was at 
once eminent as a lawyer, as a writer, and as a member of 
a brilliant and polished society. He had the faculty of 
winning friendships ; so sympathetic indeed was his nature 
that he unconsciously biassed many of the most acute 
among his acquaintances towards an estimate of his genius 
as an author— more especially as a dramatist — hardly 
commensurate with what more impartial criticism has 
decided to be his just .meed of pmise. Hut, though even 
his most excellent work in literature has now ceased to 
be generally cared for, his poetry must always bo inter- 
esting to the literary student. 

The son of a brewer in good rircum‘»tancc«i, Talfourd 
was born on May 26, 1795, at lle'iding (not, as is sometimes 
stated, ttt Doxe3% near Stafford). Ho received his early 
cduciition, first at an institution iie.ir Hendon, and later 
at the Reading grarniuar-scliool under Dr Valpy. Here, 
it is said, ho acquired his taste for dramatic poetry, pre- 
ftuniably under the guidance of Dr Valpy. At the age of 
eighteen the lad was sent to London to study law under Mr 
Chitty, the special pleader. Early in 1821 he joined the 
Oxfoid circuit, liaving been called to the bar at the Middle 
Temple in February of that year. When, fourteen years 
later, he was created a serjeant at-Iaw, and \\hen again ho 
111 1849 succeeded Mr Justice Coltman us judge of the | 
Court of Common Fleas, ho attained these distiiictioiis 
more ])i‘rliaps for the zeal and laborious care which he 
invariably displayed in his conduct of the cases confided to 
liim than on account of any brilliance <•{ forensic talent or 
of any marked intellectual subtlety. A parliamentary life 
had always had an attraction for him, and at the general 
election in 1835 ho was returned for Reading. This scat 
he ictained for close upon six years, and ho was again 
returned in 1847. In the House of (\nnmons lie was no 
mere oniainontal member. Those efforts of his wliicli have 
most interest for us of later date were riado on behalf of 
the rights of authors, for wdioso benefit he introduced the 
International Copyright Rill; lii-i speech on this subject 
was considered the most telling made in the House during 
tlia# session. The bill met with strong opiiosilion, but 
Talfourd had the satisfaction of seeing it ultimately pass 
into law in 1842, albeit in a greatly modified form. 

At the period of his elevation to the bench ho \vas 
created a knight, and tlicu'^eforward his life was, in the 
intervals of liis professional labours, devoted to scholarly 
and literary jHirsuits. From his school dajs he had enter- 
taiued dreams of attaining eininence as a wiitcr ; and to the 
Id^t ho remained a diligent student of literature, ancient 
and modern. During his early years in London Talfourd 
found himself forced to depend — in great measure, at least 
—upon his literary exertions. He was at this jieriod on 
the staff of the London Mngadnfy and was an occasional 
contributor to the Kdinhunjh and Quarterly reviews, the 
New Monthly Magazine^ and other periodicals; while, on 
joining the Oxford circuit, he acted as law reporter to 
Tke^imes, His legal writings on matters germane to lit- 
erature are excellent expositions, animated by a lucid and 
sufficiently telling, if not highly polished, style. Among 
the best of these are bis article “On the Principle of 
Advocacy in the Practice of the Bar” (in the Law Magazine, 
^nuary 1846) ; his Projmed New Law of Copyright of the 
Mighest Importance to Authors (1838) ; Three Speeches de^ 
Iwered in the House of Commons in Favour of an Exietision 
of Copyright (1840) ; and his famous Speech for the De- 
the Prosecution, the Queen v. Moxon, for the 
PvUveation of Shelley's Poetical Works (1841). 

^ut Talfourd cannot be said to have gained any position 


among men of letters until the production of his tragedy 
Jon, which was privately printed in 1835, and produced 
in the following year at Covent Garden theatre. The 
tragedy w^os also well received in America, and it met with 
the honour of reproduction at Sadler’s Wells in December 
1861. This dramatic poem, its author’s masterpiece, turns 
upon the voluntary sacrifice of Ion, king of Argos, in re- 
sponse to the Delphic oracle, which liatl declared that only 
with the extinction of the reigning family could the pre- 
vailing pestilence incurred by the deeds of that family be 
removed. As a poem Ion has many high (pialitiea. The 
blank verse, if lacking the highest excellence, is smooth 
and musical, and the lines are frequently informed with the 
spirit of genuine jioetry ; the charaettT of the high souled 
son of the Argive king is finely developed, and the reader 
is affected throughout by that same scn&e of tlic relontiesn 
working and potency of destiny which so markedly distin 
guishes the writings of the Greek dramatists. 

Tw'o years later, at the Haymarkct theatre, The A thonian 
Captive was acted with moderate success. In 1839 (ilenr 
coe, or the Fate of the Macdonalds, was privately printed, 
and in 1840 it was produced at the Ilajmaiket ; but this 
home drama is indubitably much inferior to his two classic 
jdays. The Castilian (1853) did not excite a tenth part of 
the interest called forth by Before tins he had pro- 

duced various prose writings other tlmn tho^e alieady re- 
ferred to,— among them liis “History of Greek Litera- 
ture,” in the Encyclopedia Mttmpohtana. 

Resides the honour of knighthood and his vaiious legal 
distinctions, Talfourd held the honorary degree of D (Mi. 
from tlie university of Oxfonl Ho died in couit during 
tlic jitTformance of liis judicial duties at Stafford, on 
March 13, 1851. 

In atUhtiou to the wntings ahovo niMitioiK Talfoiiid v.as the 
nuthoi of The Lfftirs of (Utarhs htmb, v'ltJi n SKtl h of ln<i Life 
(1RS7); JlecoUirtioiis of a First Fisit to th Alps (istl), Vacation 
JhwMs and Thowjhts^ conijuising renollK tioiis (»I time (’outi- 
iicntal toms in the vacations ot 1841, IS 12, ami IS 13 ^2 vols,, lb41); 
and Final Munonah of Chailcs Lamb (1849-50) 

TALISMAN. See Amvllt. 

TALLAGK, or Talliai.e (from the French tailler, i.e., 
a part cut out of the whole), ap]>ears to have signified at 
first a tax in general, but became afterward.'^ ctinfined in 
England to a special form of tax, the a'-si'ssmciit upon citit‘s, 
boroughs, and royal demesnes— in effect, a land tax. Like 
SruTAini tallage was suptiseded hy the subsidy s}s- 

tera in the 1 1th century. The last occasion on which it was 
levied appears to be the year 1.332. The famous statute 
of 2.5 Edvv. 1. (in some editions of the statutes 31 Edw'. I ) 
De Tallagio 7ion Conitdendo, though it is printed among 
the statutes of the realm, and was cited as a statute in 
the preamble to the Petition (»f Right in 1027, .and by the 
judges in John Hampden’s case in 1637, is ])rohably an 
impel feet and imauthoritativo abstract of the Ci.nJinnaUo 
Cartarum, The first section enacts that no tallage or aid 
shall be imposed or levied by tlio king and his heirs with- 
out the w'ill and assent of the aithbishops, bishops, and 
other prelates, the earls, barons, knights, burgesses, and 
other freemen in the kingdom. "Tallagium faccre was tin* 
technical term for rendering accounts in tlic excheciut r, tlie 
accounts being originally kept by means of tallus or 
notched sticks. The telleis (a corruption t)f talheis)c)i the 
exchequer w’cro at one time imjiortant linamial officers. 
The system of keeping tlic national accounts by tallies was 
abolished by 23 Geo. IlL c. 82, the office of teller by 57 
Geo. 111. c. 84. 

TALLEYRAND DE PfiRIGORD, Ghaklks Maurice 
(1754-1838), created by Napoleon a prince of the empire 
under the title of the Prince <le Rene vent, was born at 
Paris on 2d February 17.54. His father, who was of a 
yen'^ger branch of the princely family of Chalais, was an 
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officer in the army of Louis XV., and his mother, also of 
noble family, was a member of the royal household at Ver- 
sailles. An accident in infancy rendered Talleyrand lame 
for life, and changed his whole career. His upbringing was, 
in accordance with the fashionable heartlessness of the day, 
entirely left to strangers ; and while a boy he was, in con- 
sequence of his lameness, formally deprived by a coiiseil de 
famille of his rights of primogeniture, — ^his younger brother, 
the Comte d’Archambaud, taking his place ; and he was 
destined for the church. Ho keenly felt the blow, but was 
powerless to avert it ; and ho used his enforced profession 
only as a stepping-stone to liis ambition, always despising 
it, and coolly and defiantly forsaking it when he found it 
an embarrassment. 

When ho was removed from the countiy he was sent to 
tho College d^Harcourt, where ho speedily distinguished 
himself; and in 1770, when sixteen years of age, he 
became an inmate of the StSminairc de Ht Sulpice, his 
education being completed by a course in the Sorbonne. 
Much as Talleyrand despised the church as a career, he 
never ceased highly to appreciate theology as a training, 
and ho publicly testified to its value to the statesman and 
specially to tho diplomatist. While achieving distinction 
as a student, he carefully cultivated such society os might 
promote his advancement; and it was in the circle of 
Madame du Barry that his cynicism and wit, reported by 
her to the king, gained him the position of abbe. To his 
arts of manner wore added, not only his advantages of 
birth and scholarship, but a jjonctratiiig judgment of men 
and affairs, a subtle audacity, and a boundlessly selfish 
ambition. As early as 1780 we find this able muhjrc lui 
to have reached the important position of “ agent-general ” 
of the French clergy. His ability and his flagrant 
immorality alike rendered him a marked man, and the 
latter did not prevent his appointment, in accordance 
with his father’s dying request to tho king, as bishop of 
Autun in January 1789. The clergy of his own diocese 
immodiately elected him a member of tho states-general; 
and ho delivered before his constituents one of the most 
remarkable speeches wliicli the crisis produced, containing 
a sagacious and statcsinaiilike programme of the reforms 
which the condition of France demanded, lie thus entered 
the assembly as one of its leaders. 

The statcs-gcneral had hardly met cro Talleyrand’s influ- 
ence was called into play. He successfully urged the 
clergy to yield to the demand of tho commons that the 
throe estates should meet together; and the nobles could 
thereafter only follow tho oxamjAe thus set. On the 
question of the extent of the assembly’s authority he again 
sided with tho popular leaders. As a financier of great 
foresight and power ho soon became justly celebrated; 
and his position in tho assembly may bo estimated by his 
appointment as one of a committee of eight to frame the 
project of a constitution. All his previous successes were, 
however, eclipsed by the daring wdth which he attacked 
the rights and privileges of his own order. He had 
seconded the proposals that the clergy should give up their 
tithes and plate for tho benefit of the nation, and on 10th 
October 1789 he himself proposed a scheme whereby the 
landed property of the church should be confiscated by the 
state. On 2d November, after violent debates, his project 
was carried, and the old clergy thereafter ranked him as 
an enemy. But his general popularity so much increased 
that he was charged by the national assembly to prepare a 
written memoir in defence of its labours ; and mani- 
festo, read on February 10, 1790, was received with groat 
approval throughout the country. On the 16th ho was 
elected president of the assembly for the usual brief term. 
On various subjects he was now looked up to as an 
authority, — on tfucation, on electoral and ecclesiastical 


reform, on banking, and on general financa His career as 
a diplomatist had not yet b^un. 

On July 14, 1790, Talleyrand, at the head of 300 clergy, 
assisted at the f^te in the Champ de Mars in commomorar 
tion of the fall of the Bastille, and publicly blessed the 
great standard of France. By this time, however, the 
dispute as to the civil constitution of the clergy had broken 
out, the decision of the assembly being resisted by the 
king, backed by the pope. When in November the king 
yielded, Talleyrand boldly took the required oath, only two 
bishops following his example. New bisliops were elected 
by the assembly, and these ho, in open defiance of the 
church, consecrated. In the end of April 1791 he was 
suspended from his functions and excommunicated by tho 
pope. Without a moment’s hesitation Talleyrand aband- 
oned his profession, which he never afterwards resumed. 
He had been false to its vows, and had scandalized it by 
his shameless life. It was only in the preceding February 
that he had, in declining nomination for tho archbishopric 
of Paris, felt, indiscreetly enough and contrary to his usual 
practice, the necessity of writing to the Jfmiieur a hypo- 
critical confession of liis gambling propensities, stating 
liis gains at 30,000 fiancs. Although in 1801 the excom- 
inunicaiion was recalled, it was neatly half a century after 
his first act of defiance ere lie became personally reconciled 
to the church, and then only when ho was at the point of 
death. 

On purely political lines, however, Talleyrand’s career 
became more and more celebrated. In tho beginning of 
tbo same month of April 1791, his friend Mirabeau having 
just died, he was appointed to succeed him as a director 
of the department of Paris, a position which still farther 
increased his influence in the circles of the metropolis. 
On tho flight of tho king in June, Talleyrand leaned at 
first and cautiously towards the duke of Orleans, but finally 
declared for a constitutional monarchy with Louis XVI. 
still on the throne. Ere the constitutional assembly 
brought its existence to a close on 14th September, he 
unfolded before it his magnificent scheme of national 
education, which, in tho w'ords of Sir Henry Bulwer, 
having at one extremity the communal school and at 
the other the Institute, exists with but slight alterations at 
this very day.” The assembly had voted that none of its 
members should bo members of tho now legislative body, 
so that Talleyrand was free ; besides, events were hurrying 
on with strange and critical rapidity ; and Talleyrand left 
France for England, reaching London in tho end of 
January 1792. With this visit his diplomatic career may 
be said to have begun. 

lie was not formally accredited, but had in his pocket 
an introduction to Lord Grenville by Delessart the foreign 
minister ; tho king himself was aware of his mission, the 
ostensible object of which was to conciliate England. 
Talleyrand for his part shared the ulterior views of 
Narbonne, the minister of war, that it would be for tho 
advantage of his country to divert its energies, which were 
morbidly directed to its internal troubles, into another 
channel, and to precipitate an Austrian war. Although 
received well in London society, he found the waiit^of 
official credentials a fatal obstacle to his diplomatic nego- 
tiations, and he returned to Paris, whence he was almost 
immediately again despatched to the English court under 
much more favourable conditions. He was nominally only 
attendant with De Chauvelin, the minister plenipotentiary, 
but he was really the head of the embassy, and he carri^ 
with him a letter of Louis XVI. to George HI. At this 
time, indeed, Talleyrand’s relations with Louis were very 
close, — far doser than he afterwards cared or dared to 
avow. All, however, was of no avail The startling 
course of the Bevolution made the English look askance 
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upon ln» mission, and he returned hai&ed to Paris, where 
he arrived shortly before the cowp iSetaJt of the lOth of 
August. But this place, where his wariest manoeuvres 
were outdone by the rapidity of the popular movements, 
and where at any turn of affairs he might lose his head, 
was not to his liking ; and by the middle of September 
he is for the third time in London. It is characteristic 
of the man — of the dexterity as well as audacity of his 
intrigue — that he who had but shortly before carried with 
him a letter of favour from Louis XVI. was, now that 
royalty was abolished, the bearer of a specific passport — 
« going to London by pur orders’’ — under the hand of 
Danton. Equally charactesistic is the express falsehood 
with which he opens his negotiations : he writes at onco 
to Lord Grenville, 1 have at this time absolutely no kind 
of mission in England” — ho was soiling his library and 
seeking repose. His courtesies were not returned; and, 
although ho succeeded in making friends in certain high 
quarters, ho was, in the end of January 1794, under the 
provisions of the Alien Act, ordered to lea\e England. 
Fortified with an introduction by Lord Lansdowne to 
Washington, he sailed for the United States. 

A decree of the convention had issued against Talley- 
rand during his stay in England, lie was an emigre. 
But as the excesses of the period drew to a close the 
proscrii)tion was recalled on the appeal of Chenier, uho 
founded on Talleyrand’s relations Avith Danton and his 
mission to England in the service of the llevolution 1 On 
July 23, 1795, ho arrived at Hamburg, whence he passed 
to Berlin, and, after a short stay there, to Paris, lie wa.s 
received with eutliuaiosm in the circles of fashion and 
intrigue. Ho would have been eagerly welcomed by any 
of the political parties as a strength ; but the Directory 
was ill power, and ho supported it. Within the Directory 
he supported Barras, as against his compeers. Ho was 
thus a moderate constitutionalist and in the way of 
advancement. 

During liis absence from France ho had been elected a 
member of the Institute. Ho was now elected its secre- 
tary. In this capacity ho read before it two memoirs — one 
on the “ commercial relations of the United States with 
England,” and the other “on the advantages of VNithdraw- 
ing from new colonies in present circumsUiiices.” Tlicsc 
memoirs exhibit Talleyrand at the verj' maturity of his 
powers, and aro suflicient to establish his position as 
one of the most far-seeing and thoughtful statesmen that 
France ever j)osscssed. The fir&t paper shows how% in 
spite of the War of Independence, the force of language, 
race, and interest must in his view bind England and the 
States together as natural allies; and it contains that 
remarkablo passage (which once read is never forgotten) in 
which the civilization of America is described as exhibited 
in space as well as in time,— as the traveller moves W'Cst- 
ward from State to State he appears to go backward from 
age to age. The papers, which were read in April and 
July of 1797, made his claim to state recognition irre- 
sistible, and towards the end of the latter mouth ho was 
appointed to tho post of foreign minister. 

fit had boon carefully scanning the political situation, 
and ho accurately foresaw that the Directory, which 
^'cpresented no one sot of opinions, but only a vain com- 

K ind of all, could not stand against unity of policy 
ked by force, and in the meantime could be manipu- 
lated. Thus with a brutal swiftness its personnel becomes 
changed.^ Barras with his sluggish moderation remains ; 
but, behind and through him, it is tho dexterous purpose 
pf Talleyrand that is at work. This is the first character- 
istic of his administration. Its second is the ability w^hich 
be displays in his communications with the diplomatic 
in view of the rupture with England. Its third is 
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the shamelessly corrupt manner in whicli he approaches 
the American ambassadors on the subject of the seizure of 
certaiu ships, on the conclusion of a commercial treaty 
between England and tho States, putting himself in his 
public and powerful position at their Bcrvico, — if tlio bribe 
were suitably largo. And its fourth is that he is hardly in 
the chair of office until he lias shrewdly selected Bonaparte 
as the object of his assiduous fiatteries, writing to him in 
semi-confidence, and laying the basis of their future 
intimacy. But liis first term of office was shoit: tho 
American ambassadors spurned his offer and lut his 
conduct bo publicly known, with the result that for this 
and other reasons ho resigned his post. Public oiiinioii 
was outraged. His official corruption, however, was not 
ended, for Talleyrand turned everything into gold ; in Ins 
later diplomacy also he could always be bought ; and this 
public immorality was but too faithfully reflected in his 
private life, in which gambling was his passion and a 
source of his vast wealth. 

Out of office, but still pulling the strings of the Directory, 
ho awaited the arrival of Napoleon in Paris, and it was 
his hand W'hicli was most powerful in sha])iiig the events 
of the IRth and 19th Bruinaire — 9tli and 10th November 
1799. He reconciled Sieyts to Bonaparte; a rnujority of 
the Directory — >Sieye8, Ducos, and at last at his i>ersuusK)n 
even Barras— resigned ; the Direc^tory collapsed, and the 
consulate w’as established (see Napoleon and Sieils). 
Naiioleon was the first and Talleyrand the second man in 
France. 

Ho was now an absolutist, the whole drift of his 
influence being in the direction of consolidating, under 
whatever title, the pow cr of Bonaparte. For many}eal^ 
henccforw’ard Talleyrand’s career is part of the general 
history of France. He is soon again foreign minister ; and 
he is acknowledged to have been tho ablest diplomatist of 
an ago w’hen diplomacy was a greater pow er than it has 
ever been before or since. To liim falls a full share of 
responsibility for the kidnapping and murder of tlie Due 
d’Enghien iu March 1804 (see Savary). He had assisted 
at the councils when the atrocity was planned, and he 
wrote to the grand-duke justifying the seizure of tlie 
prince while on Baden tcrntv.iy. His hand in tho mattci 
w’aa of course concealed. But, wdun one ad\ised him to 
tender his resignation, he demurely remaiked, “If, as jnu 
say, Bonaparte has been guilty of a crime, that is no reason 
why T should bo guilty of a folly.” In other and nioie 
agreeable directions be bad prostrated himself befoie 
Napoleon’s purposes, appio\ing among other things of the 
policy of the Concordat (15lh July 1801), and seeming 
thereby tho recall of his excommunication. To the pope 
grateful brief, wdiicli gave him liberty “to administer all 
civil affairs,” he coolly gave a wddo interpretation, and In* 
shortly thereafter married. Ho of course supported and 
defended first the consulship for life and th'^n the crovM* 
ing of the enqieror. 

By and by, Low'cver, a change comes over his political 
attitude, and it is not long ere Napoleon detects it. This 
change wo date, wdth Sainte-Beuve, fiom the end of 
January 1809. Before tho peace of Tilsit, July 8, 1807, 
from Jena onwards, he had personally accompanied ihe 
great conqueror ; after it they stood apart, for the states- 
man saw in those brilliant but ceaseless conejucsts the 
prelude to the ruin of his master and liis country. He 
w’as now prince of Benovento, and ho withdrew fioni the 
ministry, receiving at his own desire the title of vi(*e-grand 
elector of the empire. Yet he had not disapproved of the 
Rpanish w'ar; the young piinces had even been cntiiu^ed 
to his surveillance at his country house at A^alencjay. ^ But 
anything might have hai»pened to the emperor in Spain, 
and Talleyrand had evidently been calculating the chances 
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of the future. So at the date stated the explosion occurs, 
Napoleon pouring upon Talleyrand all the fury of his 
invective, reproaching him with the affair of the Due 
d’Enghien, and clamouring to know where his enormous 
wealth had come from, — how much ho had gained at 
play or on the stock exchange, and what was the sum of 
his bribes by foreign i)owers. Over and over again such 
scenes are repeated, the burden of the fierce reproaches 
being always the same ; but Talleyrand stands impassive 
as a statue, remarking once, but not till he is out of the 
room, and is limping away, “What a pity that such a 
great man has been so badly brought up !” or sending in, 
at another time, a resignation, which of course is not ac- 
cepted. The reproaches of the emperor were only too well 
founded, his minister having reaped a vast harvest from 
the smaller powers at the formation of tlie llbenish Con- 
federation ; it is indeed recorded that Talleyrand once put 
a figure upon his gains in this department of corruption — 
the figure being no less than sixty million francs. 

It is undoubtedly to his credit, however, that he steadily 
resisted a warlike policy, and that he was particularly 
opposed to the Russian invasion. lie was occasionally 
employed in diplomatic negotiations, and w'as even again 
offered the post of foreign minister if ho would give up 
that of vicc-grand-elector. This offer, wliicli would have 
placed him at the mercy of Napoleon, he declined, and 
the breach between the two widened. Boforo the events 
of 1814 his hotel had becoiuo the centre of auti-Napol conic 
intrigue; as the crisis ap[)roached bo communicated with 
the allies ; when it was at hand be favoured a regonc}^ 
and aiipoared anxious that Marie Louise bhould remain in 
Paris ; and when this was abandoned he carefully arranged 
a feigned dejiarturo himself, but that his carriage should 
bo turned back at the city gates j ho did return ; and the 
emperor iMexandcr wus his guest at the Hotel Talleyrand ! 
The revolution w’^as his work ; and his nominee Louis 
XVIII. ascended the throne. For a third time, and again 
under a now master, he was appointed foreign minister. 
It would bo difficult to overestimate the splendid services 
which he now rendered to Franco. In Paris, on 23d April, 
the treaty was concluded under which the soldiers of tlio 
allies were to leave French soil ; and Talleyrand success- 
fully urged that the territory of France sliould be the 
enlarged territory of 1792, and also that the great art 
treasures of which so many European cities hud been 
despoiled should remain in Paris, A final treaty of jicaco 
between Europe and F ranee was concluded on 30th May, 
and in September the congress of Vienna assembled. It 
was the scene of Talleyrand’s greatest triumjilis. He 
succeeded single-handed in breaking up the confederation 
of the allies, and in reintroducing the voice of France into 
the deliberations of the European powers. Further, on 
January 3, 1815, a secret treaty >vas concluded betw’cen 
Austria, France, and England, 

When Napoleon escaped from Elba and advanced 
towards Paris, Louis XVIII. retired to Ghent. Although 
the congress of Vienna was thus broken up, Talleyrand 
made no haste to follow him thither. He was puzzled, 
and remained so during the Hundred Days. lie dcsjfised 
Louis, and an early approach to Bonaparte was out of the 
<luostion. Ho therefore coolly betook himself to Carlsbad, 
remarking, when an explanation was asked for, that the 
first duty of a diplomatist after a congress w^as to attend 
to his liver ! Waterloo of course decided him. He ap- 
peared at Ghent, and was but coldly received. The foreign 
powers, however, intervened, conscious after Vienna of 
Talleyrand’s value ; and, among others, Wellington insisted 
that the great diplomatist must be taken into the councils 
of Louis, —with the result that he became prime minister 
at the second restoration. But his position was one of 
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extreme difficulty. l%e king disliked him; there were 
scenes bordering on violence in the royal presence ; the 
Russian emperor intimated his hostility to him ; he shared 
the odium of having a man like Foueb^ for a colleague ; 
Chateaubriand and his party bated and beset him. For- 
tunately an excuse of a broad and national kind soon pre- 
sented itself, lie objected to the conditions which the 
allies were imposing upon France, refused to sign the 
treaty, and on 24th September resigned office. 

He retired into private life, in which be remained for 
fifteen years, lie only spoke in the House of Peers 
three times during this period, — twice (1821 and 1822^ 
in favour of the liberty of 'the press, and once (1823) 
to protest against the Spanish war. But in 1830, when 
Charles X.’s reign was evidently imperilled, he again is at 
tile centre of intrigue ; and it is actually at his private but 
urgent suggestion that Louis Philippe heads the revolution, 
taking, to begin with, the title of lieutenant-general of the 
kingdom. Declining the post of foreign minister, he 
proceeded to London as ambassador, conducting himself 
and serving his country with his usual consummate skill. 
Ho returned crowned with success after the formation of 
the Quadruple Alliance. In November 1834 he resigned, 
and quitted public life for ever. 

Ho emerged from his retirement on [March 3, 1838, to 
pronounce before the Institute the ^loge of Reinhard, and 
in so doing to treat of diplomacy in general, and to 
suggest an indirect but adroit apology for his own career. 
Ho was received with unbounded enthusiasm by the 6lito 
of French literature and society — Cousin even exclaiming 
that the 6loge was worthy of Voltaire. His last illness, 
which had by tliis time sljown itself, soon }>rostrated him. 
He was visited on his death-bed by crowds of celebrities, 
including the king. Ho died on May 17, 1838, at the 
great age of eighty-four. Ho is buried at Valencjay. 

According to his dcoire, his memoirs under his own hand 
will not appear till 1890. 

Tlicro is a considerable body of anonymous and untrustworthy 
lileiatuie both in French and English on the subject of this sketch. 
For the cm Her part of Talleyraiurs career, sec the genciul literature 
of the Uevohition; for the Napolconie, (ho general histories, includ- 
ing especially the Memoirs of the Due dc Bovigo ; for tho third and 
last, also tho general histones, and especially (he Corre^ondenct 
bHuren Tallq/mnd and Louis XVIlLs edited by Pul lain 01880 ; 
trunsl. into English, 3881), and the of Guizot. Refer- 

ences abound to the piivato life of Talleyrand, and on it see also 
tho Ilistoire Vohtiqucct rt>/nf»nc, by G.Touchartl-Lafossc (1848), 
and tho Souvenirs Jntimes sur M, de IWlcyrand^ by Amcd^e 
ruhot (1870). The student must ho on his guanl in perusing 
most of (Ids hist-iiicntioncd literature. For many years tho Ilis- 
ioire Politique H Privie, by (». Michaud (185’j), stood practically 
uncorrected, although evhlently a studied and bitter attack. Tho 
view taken l>y J^oiiis Ifiaiic in his J)ix Jns (tianslated into English 
in 184.^d IS also quite distorted, and if ono wishes to see a eonqdrto 
iiiisrcadiiig of Talleyrand’s career it can be found in Blanc’s tenth 
chapter of his filth book. Sir Henry Lytton Bulwer rcndeicd great 
service by his lifo of Talleyrand, published in his Historical Clmr* 
acters; and tlie worth and accuracy of Bulwer’s biography, wdiich 
was s]>Qedily translated into French, has been amply acknowledged 
by Sainte-Beuvo in his valuable treatise (lectines) on Talleyrand, 
published in 1870. Reference should also bo made to Mignct, 
Bastidc, and (he Mtmoircs PoUtiques of Lamartine. 

Caution will have to bo exercised in reading Talleyrand's auto- 
biography, which will not appear till 1890. The testimony ,pf con- 
temporaries will not he avaihihlo to cliock it, and Talley raim is 
proved to hove jiresided at tho destruction of much documentary 
evidence implicating himself, e,g , at the moment when tho 
linssian emtieror was living at his house. (T. S.) 

TALLIEN, Jean Lambert (1769-1820), the chief 
leader of tho party that overthrew Robespierre, was the 
son of the mattre dHiotd of the Marquis de Bercy, and 
was born in Paris in 1769. The marquis, perceiving the 
boy’s ability, had him well educated, and got him c 
place as a lawyer’s clerk. Being much excited % the first 
events of the Revolution, he gave up his desk to enter t 
printer’s office, and by 1791 he was overseer of the printing 
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department of the Moniitur. While thus employed he 
ooni^ived the idea of i\i^ jow'ndl-affiche^ and from January 
to May 1791 he placarded a large printed sheet on all 
the walls of Paris twice a week under the title of the A%>ii 
des CitoyenB. This enterprise of his, of which the expenses 
were defrayed by the Jacobin Club, made him w*ell known 
to the revolutionary leaders; and he made himself still 
more conspicuous in organizing the great “Ffite do la 
Libert^’* on April 15, 1792, in honour of the released 
soldiers of Chftteau-Vieux, with Collot d’Herbois. On 
July B, 1792, he was the spokesman of a deputation of 
the section of the Place Koyale which demanded from 
the legislative assembly the reinstatement of P6tion and 
Manuel, and he was one of the most active popular leaders 
in the attack upon the Tuileries on 10th August, on which 
day he was appointed secretary or clerk to the revolution- 
ary commune of Paris. In this capacity he exhibited an 
almost feverish activity ; he ]>cr[)etually appeared at the 
bar of tho assembly on behalf of the commune; he 
announced tho massacres of September in tho prisons in 
terms of praiso and apology ; and he sent off the famous 
circular of 3d September to the provinces, recommending 
them to do likewise. At tho close of the month he 
resigned his post on being elected, in spite of his youth, 
a deputy to the Convention by the department of Seine- 
et'Oiso, and lie commenced his legislative career by defend- 
ing the conduct of the commune during tho massacres. He 
took his scat upon the Mountain, and showed himself one 
of the most vigorous Jacobins, particularly in his defence 
of Marat ; he voted for the execution of the king, and >vas 
elected a member of the Committee of General Security on 
January 21, 1793. After a short mission in tho western 
[)rovinces he returned to Paris, and took an active part in 
the coups d'Hai of 31st May and 2d Juno, which resulted 
in tho overthrow of tho Girondins. For tho next few 
months ho remained com[)arativcly quiet, but on Septem- 
ber 23, 1793, he was sent with V'’8abeau on his famous 
xuLssion to llordeaux. This w^as the very month in which 
the Terror was organized under the superintendence of the 
Committees of Public Safety and General Security, and 
Bordeaux was one of tho cities selected to feel its full 
weight. Tallicn showed himself one of the most vigorous 
of the proconsuls sent over France to establish the Terror 
in the provinces ; though with but few adherents, he soon 
aw'cd the great city into quiet, and kept the guillotine 
constantly emjdoyed. It w’as at this moment that the 
romance of Tallien’s life commenced. Among liis prisoners 
was Theresa, Comtesso de Fontenay, the daughter of the 
great Spanish banker Cabarrus, the most beautiful and 
fascinating woman of her time, and Tallien not only spared 
her life but fell deeply in love w’ith her. Siie quickly 
abated the fierceness of his revolutionary ardour, and 
from the lives she saved by her entreaties she received the 
name of “Our Lady of Pity.” This mildness, howc\ei*, 
displeased the members of the committees; Tallicn wus 
recalled to Paris ; and ]\fadaiiic do Fontenay was ini])riboned 
there. Danton and liis friends had but just fallen, and 
the members of tho committees were half afraid to strike 
at the moderates, so Tallicn ivas spared for the time, 
and was even elected president of the Convention on March 
24, 1791. But the Terror could not be maintained at the 
same pitcli : llobcspierro began to see that he must strike 
at many of his own colleagues in the committees if ho wus 
to carry out his theories, and Tallien >vas one of the men 
condemned wdth them. They determined to strike first, 
and on tho great day of Thermidor it was Tallien w^ho, 
Urged on by the danger in which his beloved lay, opened 
the attack upon Itobcspierre. The movement was suc- 
cessful ; Bobespierre and his Iriends were guillotined ; 
ftud the young Tallien, as the leading Thermidorian, w’as 
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elected to the Committee of Public Safety. Now came 
the great months of his career : he showed himself a 
vigorous Thermidorian ; he was instrumental in suppress- 
ing the Revolutionary Tribunal and tho Jacobin Club ; he 
attacked Carrier and Lebon, tlie proconsuls of Nantes and 
Arras; and he fought bravely against the insurgents of 
Pmirial. In all these months lie was supported by h).s 
Theresa, whom lie marrictl on December 26, 1794, and 
who became the leader of the social life of Paris. Ills last 
political achievement was in July 1 795, when he was present 
with Hoche at the destruction of the army of the (^uiigrc.s 
at Quiberon, and ordered the executions which followed. 
After the close of the Convention Tallien’s political import- 
ance came to an end, for, though he sat in the Council of 
Five Hundred, the moderates attacked him as terrorist, 
and the extreme party as a renegade. Madame Tallicn 
also got tired of him, and became the mistress of the rich 
banker Ouvrard. Bonaparte, however, who is said to have 
been introduced by him to Barras, took him to Fgypt in 
his great expedition of June 179S, and after the captuio 
of Cairo he edited the oHiciul journal there, the Dmuie 
£(jyptietme. But IMenou sent him away from Kgyi»t, and 
on his passage ho W'as captured by an English cruiser and 
taken to London, where he had a good reception among 
the Whigs and was w’ell received by Fox. On returning 
to France in 1802 he got a divorce from his unfaitliful 
spouse (wdio eventually married the Prince de Chimay), and 
was left for some time without employment. At last, 
through Fout‘he and Talleyrand, he got the appointment 
of consul at Alicante, and remained there until he lost the 
sight of one eye from yellow fever. On returning to Pai is 
he lived on his half-pay until 1815, when he received the 
especial favour of not being exiled like the other legicidc.s. 
His latter days w'cre spent in the direst poverty ; ho had 
to sell his books to get bread. He died at Paris on Nov« 
ember 16, 1820. 

TALLIS (Tali.ys, Talyk, or T.vlushis), Thom vs 
(c. 1515-1585), justly styled “the father of English cathc 
dral music,” W’as born, as nearly as can be ascerlaineil, 
about the year 1515. The history of his youth is involved 
in some obscurity , there svcnis, however, but little doubt 
that, after singing as a chorister at old Saint PauPs under 
Thomas Mullincr, lie obtained a place among the children 
of the chapel royal His next a])pointiucnt was that of 
organist at Waltham abbey, where, on the dissolution of 
the monastery in 1540, ho rci’eived, in compensation for 
the loss of his preferment, 20s. for wages and 20s. foi 
rcwaid. An interesting relic of this jicriod of his caicci 
is jirchcrved in the library of the British Mu^'Cum, in tin*, 
form of a volume of MS. treatises on music, once bcIoii<»- 
iiig to the abbey, on tlio la.st page of which ap[»cai.s liis 
autograph, “Thomas Tallys,” with tho final lettei pio- 
longcd into an elaborate llouribh— -the only s])cciincu of 
his handwriting now know’ii to exist. 

Not long after Ids dismissal from Waltham, Tallis was 
appointed a gentleman of the. chapel royal ; and thcncc- 
funvaid he laboured so zealously lor the advancement of 
his art that his genius lias left an indelible impression upon 
the English school, which ow’es more to him than to any 
other composer of the 16th century, and in tlu* history of 
which his name jJays a very imjiortant part indeed. 

Guo of the earliest compositions by Tallis to which an 
approximate date can be assigned is the well-known Scrvuc 
in the Dorian Mode, con.sistiiig of the Veniie, Te JJaim, 
Benedii'ius, Kyrie, Nueiie Creed, Sanctiis, (ihria nt 
Excehis, Mitfpiijicuf, and Nunc Dimiftis, for four voices, 
together with the Preces, Pesponscs, Pateniostct', and Litany, 
for five, all published for the first time, in tho Rev. 
John Barnard’s First Booh of Stieded Church Musir, in 
1641, and reprinted, wdth the exception of the Venite 
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and Paiemoaier, in Boyce’s Cathedral Music in 1760.^ 
That this work was composed for the purpose of supply- 
ing a pressing need, sifter the publication of the second 
prayer-book of King Edward VI. in 1D52 there can be 
no reasonable doubt; and its perfect adaptation to its 
intended purpose is sufficiently proved by the fact that, 
for more than three hundred years, its claim to occupy the 
first and highest place among comi>ositious of its class has 
been undisputed. Written in the style known among 
Italian composers as lo stile famigliare^ t.r., in simple 
counterpoint of the first species, noia contra notamf with 
no attempt at ingenious points of imitation, or learned 
complications of any kind — it adapts itself with equal 
dignity and clearness to the expression of the verbal text 
it is intended to illustrate, bringing out the sense of the 
words so plainly that the listener cannot fail to interpret 
them aright, while its pure rich harmonies tend far more 
surely to the excitement of devotional feeling than the 
marvellous combinations by means of which too many of 
Tallis’s contemporaries sought to astonish their hearers, 
while forgetting all the loftier attributes of their art. In 
this noble quality of self-restraint the Litany and Responses 
boar a close analogy to the Iwprojieria and otlier similar 
works of Palestrina, wherein, addressing himself to the 
iioart rather than to the ear, the ‘^mn^eps muwicte produces 
the most thrilling effects by moans which, to the su|>er- 
ficial critic, appear almost puerile in tlieir simplicity, while 
those who are able to look beneath the surface discern in 
them depths of learning such as none but a very highly 
cultivated musician can appreciate. Of this profound 
learning Tallis possessed an inexhaustible store ; and the 
lich resources it opened to his genius not only placed his 
<*om])Ositions on a level with those produced by the best 
of his Italian and Flemish contemporaries, but enabled 
liiin to raise the English school itself to a height which it 
liad never previously attained, and which, nevertheless, it 
continued to maintain undiminished until the death of 
its last representative, Orlando Oibbons, in 1625. Though 
this school is generally said to have been founded by Hr 
Tyc, there can be no doubt that Tallis was its greatest 
master, and that it w'as indebted to him alone fur the 
infusion of new life and vigour which prevented it from 
degenerating, as sonic of the earlier Flemish schools had 
done, into a mere vehicle for the display of fruitless 
erudition. Tallis’s ingenuity far surpassed that of his 
most erudite contemporaries; but he never paraded it at 
the expense either of intrinsic beauty or truthfulness of 
expression. Like every other great musician of the period, 
he produced occasionally w^orks confessedly intended for 
410 more exalted purpose than the exhibition of his 
stupendous skill, one of the most remarkable character- 
istics of which was the apparent easo with which it 
disposed of difficulties that, to composers of ordinary 
ability, would have proved insurmountable. In his canon, 
Miserere nostril the intricacy of the contrapuntal devices 
seems little short of miraculous; yet, so smooth and 
flowing is the effect produced by their dizzy involutions, 
that no one unacquainted with the secret of their con- 
struction would suspect the presence of any unusual 
element in the composition. In his motet, Spem in 
alium non hahtiif WTitten for forty voices disposed in eight 
five-part choirs, each singer is intrusted with a part, 
agreeable and interesting in itself, yet never for a moment 
interfering with any one of the thirty-nine equally interest- 
ing parts with W’hich it is associated. These tours de 
force, however, though approachable only by the greatest 
contrapuntists living in an age in which counterpoi nt 

^ Boyce's unaccountable oininsion of tbe very beautiful Venite is a 
miafortune which cannot be too deeply deplored, since it h.i8 leil to 
its oonsignmeiit to ahoost hopeless oblivion. 
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was cultivated with a success that has never since been 
equalled, serve to illustrate one pbe^ only of Tallis’s 
many-sided genius, which shines with equal brightness in 
the eight psalm-tnnes (one in each of the first eight 
modes) and unpretending little Veni Creator, printed in 
1567 at the end of Archbishop Parker’s First Quinguagenc 
of Metrical Psalms, and many other compositions of like 
simplicity. 

In 1575 Tallis and his pupil William Byrd — as great a 
contrapuntist as himself, though by no means his equal 
in depth of expression — obtained from Queen Elizabeth 
royal letters patent granting them the exclusive right of 
printing music and ruling music-paper for twenty-one 
years ; and, in virtue of this privilege, they issued, in the 
same year, a joint work, entitled Cantiones quss ah argu- 
mento Same vocantur, quinque ct sex partium, containing 
sixteen motets by Tallis and eighteen by Byrd, all of the 
highest degree of excellence. Some of these motets, 
adapted to English words, are now sung as anthems iu 
the Anglican cathedral sorvico. But no such translations 
appear to have been made during Tallis’s lifetime ; and 
there is strong reason for believing that, though both he 
and Byrd outwardly conformed to the new religion, and 
composed music expressly for its use, they remained 
Catholics at heart to the end of their days. 

Tallis’s contributions to the Cantiones Saerse were the 
last of his compositions published during his lifetime. lie 
did not, indeed, live to witness the expiration of the 
patent, though Byrd survived it and published two more 
books of Cantiones on his own account in 1589 and 1591, 
besides numerous other works. Tallis died November 23, 
1585, and was buried in the parish church at (Greenwich, 
where a quaint rhymed epitaph, preserved by Strype, and 
reprinted by Burney and Hawkins, recorded the fact that 
he served in the chapel royal during the reigns of Henry 
VIII., Edward VI., Mary, and Elizabeth. Thi.s was de- 
stroyed with the old church about 1710; and it was not 
until about twenty years ago that a copy was placed in 
the present building. Portraits, professedly authentic, of 
Tallis and Byrd were engraved by Vandergucht in 1730, 
for Nicolas Haym’s projected History of Music, but never 
published. One copy only is known to exist. 

Not very many vroika besides thoso already mentioned*, were 
printed during Tallis's lifeliine ; but a great number are still pre- 
served in MS, Unhappily, it is to be ft^ared that many rnoio woio 
destroyed, in the ITtli century, during the spoliation of the 
cathedral libraries by the ruritnns. (W. S. R.) 

TALLOW is the solid oil or fat of ruminant animals, 
but commercially it is almost exclusively obtained from 
oxen and slieop. The fat is distributed throughout the 
entire animal structure; but it accumulates in largo 
quantities as “ suet ” in the body cavity, and it is from 
such suet that tallow is principally melted or rendered. 
The various methods by which tallow and other animal 
fats are separated and purified have been dealt with under 
Oils (see vol. xvii. p. 743). In commerce ox tallow and 
sheep tallow are generally distinguished from each other, 
although much nondescript animal fat is also found in the 
market. Ox tallow occurs at ordinary temperatures ns a 
solid hard fat having a yellowish white colour ; when fresh 
and new it has scarcely any taste or smell ; but it soon 
acquires a distinct odour and readily becomes rancid. The 
fat is insoluble in cold alcohol, but it dissolves in boiling 
spirit of 0’822 sp. gr. in chloroform, ether, and the 
essential oils. The hardness of tallow and its melting- 
point are to some extent affected by the food, ago, state 
of health, <kc., of the animal yielding it, the firmest ox 
tallow being obtained in certain provinces of Kussia, where 
for a great part of the year the oxen are fed on hay. New 
tallow mtilts at from 42°'5 to 43** C., old tallow at 43**6| 
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emancipated himself from all artificial trammels, and 
became by perfection of art a model of simplicity. Talma 
enjoyed the intimacy of Napoleon, with whom he had 
an acquaintance before Napoleon attained greatness ; and 
ho was a friend of Chenier, Danton, Camille Desmoulins, 
and other revolutionists. He made his last appearance 
11th Juno 1826. and died at Paris 19th October of tliat 
year. 

Talma was the author of M^moftrs dc Le Kain, prMdfs de 
Reflexions sur ert Adeur et sur VArl Thidtral^ ooiitrihuti'd to the 
Collection des Memoircs aur VArt Vratnatique. It was ]mblishcd 
separately at Paris in 1856, under the title dc Talma sur 

La Knin et V Art Thidlral. See Minxoircs de J. F. Tahna^ nts jmr 
lui-viime^ et rcceiiillia et mia en ordre mr Ua luqnn's dr so fnvulle^ 
by Alex. Dumas (1856). 

TALMUD signifies — (1) ‘‘study of and instruction in 
anything (whether by any one else or by oneself)” (2) 
“learning acquired”;*^ (3) “style, system”:** as such it is 
synonymous with Misfauth in its fifth signification, vol. 
xvi. p. 503; (4) “theory,” in contradistinction to “prac- 
tice,”^ — synonymous with Midrnsh in its fourth significa- 
tion, vol. xvi. p. 285 ; (5) such interpretation of the Mosaic, 
law as is apparent on the surface thereof and docs not 
necessitate any further disquisition;® (6) Boroithn^ or the 
non-canonical Mishmh\^ (7) Oertiara, f.c., the oldest com- 
mentary on the canonical MisJninh (8) the texts of Miah- 
nah and Gemara combined, — the meaning which is the one 
most commonly attached to the term Talmvd. Although 
the word Talmud is not to be found in the Bible, there can 
be little doubt that it is a classical Hebrew term, as may 
be seen by the analogy of TaMnuriy “supplication,” Tun- 
hum, “ consolation,” drc. 

liCcensioTis of the Tahnrid. — The Talmud exists in two 
recensions, — the Palestinian, commonly, but by mistake, 
called Talmud Yei'usltalmi (see below), and the llabylonian, 
correctly called Talmud JUtbh* The Talmud Yex'ushalmi 
I embodies tlio discussions on the Mishnah {qA\) of 
hundreds of doctors, living in Palestine, chiefly in (lalilee, 
from the end of the 2d till about the middle of the r)th 
century, whilst the Babylonian Talmud embodies cliicfly the 
discussions on the same Mts/mah of hundreds of doctors 
living in various ])laccs in Babylonia, such as Neharde'a,'* 
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and the malted fat remains liquid till its temperature falls 
to 33* or 34* C. Tallow consists of a mixture of two- 
thirds of the solid fats palmitiu and stearin, with one-third 
of the liquid fat olein. A fluid oil known as tallow oil is 
obtained from solid tallow by the separation by pressure of 
the greater pait of the olein. To facilitate the separation 
of the olein, ta?low is first melted and just before resolidi- 
fying it is mixvWl with about 10 per cent, of benzene or 
petroleum spirit. The mixture is then allowed to solidify 
in flat cakes or slabs, which are placed in press bags and 
piled between iron plates in a hydraulic press. On the 
application of pressure tbe olein mixed with the solvent 
hydrocarbon flows freely out, leaving a hard dense cake of 
stearin and i>almitin in the bags. The volatile solvents 
are subsequently driven ofl by blowing steam through the 
oil, which remains a turbid fatty fluid from the proportion 
of solid fats it carries over with it from the hydraulic 
press. Tallow oil is a useful lubricant and a valuable 
material for fine soap making, but it is not now abundantly 
prejjared. Mutton tallow differs in several resj)ects from 
that obtained from oxen. It is whiter in colour and 
harder, and contains only about 30 per cent, of olein. 
Newly rendered it has little ta.sto or smell, but on exposure 
it quickly acciuires characteristic qualities and becomes 
rancid. Sweet mutton tallow melts at 46"* and solidifies 
at 36® C. ; when old it docs not molt under 49®, and be- 
comes solid on reaching 44* or 45* C, It is sparingly 
soluble in cold ether and in boiling spirit of 0*822 sp. gr. 

Ill early times tallow was a moat important candle-making 
.sulNtanco, and candles made from this material arc still consumod 
in no inconsiderable quantity, but the greater proportion of the 
supply is now absorbed by the soap trade; the artifb’ial butter 
tnuio wliicdi has sprung up since 1872 also takes up large mian titles 
of sweet tillow. Tallow is further used extensively as a lubricant 
and in lontber dressing, Ac. It is of course a producl of all cattle 
and sb pop- rearing countries, and it forms an important arliclo of 
export from the United States, the Argentine Uopublic, and the 
Austi-alian colonics. Till within the last quarter of a century 
liUssi.i supjdied nearly all the tallow impoited into the United 
Kingdom; but now the imports from that source are on the most 
nieagio scale, although liussiaii P. Y. C. (pale yoUow candle) con- 
tinues to leprcscnt the finest commercial brand. 

TALLOWS, Vegetable. See Oils, vol. xvii. p. 746. 

TALMA, Joseph Fran^'ois (17G3-182G), French 
tragatlian, was born at Paris 1 5 tli January 1763. After 
attending the Mazarin college, he accompanied his father, 
who was a dentist, to London, where he studied in the 
liosiiitals. While in London lie took part in some amateur 
theatricals, and, his talents at onco attracting notice, a pro- 
fessional engagement wa.s offered him. 3 o tliis, however, 
his father would not consent, and shortly afterwards ho 
was sent to Paris, whore for some years he >vas assistant to 
a dentist. His predilection for the drama could not bo 
restrained, and on 21st November 1787 ho made his ddbut 
at the Com^dio Fran^aise in MahomeL His efforts from 
the first won ai>preciation, but for a considerable time he 
was restricted to secondary parts. It was in Jeuncjiremkr 
parts that ho first came prominently into notice, and ho 
attained only gradually to his unrivalled position as the 
exponent of strong and concentrated passion. In 1791 he 
aii4caher dissentients founded the Thefitre Fran<^ais do la 
rue de Hichelieu, — a name changed in 1792 to Th6Atro do la 
Bepubliquo, where he won his most striking successes. 
'J'alma was among the earliest advocates of realism in 
scenery and costume, being greatly aided in his reforms by 
his friend the painter David. Ho possessed in perfection 
the physical gifts fitting him to excel in the highest tragic 
parts, an admirably proportioned figure, a striking counten- 
ance, and a voice of great beauty and power, w^hich, after 
he had conquered a certain thickness of utterance, enabled 
him to acquire a matchless elocution. At first somewhat 
stilted and monotonous in his manner, he gradually 


^ CoTUparo Mishnahj Pcah^ i. 1, oVa min niD!?ni (“ana 
the Rtmljing of the Law hahimvs them all”) ; AMh, iv. 13, THT 

nioVna (“ be circumspect as reganls instruction”). 

a Sec Pereh Rabbi Meir, 6, n!? whose heart is 

not arrogant on acrount of his learning”); r/. T. B., leaf 49a , 

DDO {“ins learning becomes forgotten by him”). 

• SCO T. B , fti/iiheJrhi, leaf 2 In, ^>33 mio!?n (“ the nio.l(« of 
Btmly prevalent in Babylonia”); comp. T B , PesahtWy 345, '^733 

iDE'noT pnnDfet Kynsn unn 

(“foolish Babylonians, i\ho, bocaiise yc ilwell iii a land of ilaihiicss, 
say sayings that arc obicurc ”), and T. B., llaha Meat' a ^ loaf 8.0a, 
Rubhi Zera fasted a hundred fasU on going up to Palestine, so that ho 
might forget the .style of Babylonico-Talmudic study (nK7D3 or 

that it .should not trouble liiin any further lh'i«^hi 
takes the qut)tation from Dnha Me^i 'a to signify the concrete Baby Ionian 
Talmud, ^hieh, however, is iinpo.ssil)Ie. 

• Soe T. B., KiMushm, leaf iOb-. “Is theory (SID^D) grcatci or 

liraclice (HCTIO) greater? . . . Tiny all answcml, Theory (31D^>) 
IS greater because it leads to practice.” To/mw/, as ^Mll have neon 
seen, is here given as synonymous with Limmud. . 

e Seo T. 13., RahaKamma, le-if 1045, (“ 1 say 

this is a plain [Mosaic] teaching ”). # 

« See T. B., Baba Bathra, leaf 1305, catchwoid |n07 PN, and 
Varim Lectionrs in loco. 

^ See T. B., Baba J/iyiV/, leaf 335, and coni])are Raslii tnlnco 

• The rector of this academy was Shemuel, coiirtphysici.an ofShapur 
I., and abtronomer. Whilst his friend and fellow-juijM! Rvb {gv.; 
they both attended the lectures of the principal editor of the Mish- 
nah) excelled in the other parts of the Jewish law, Sheimiel was pre- 
eminent in the civil law. On account of this he is lepcatedly called 
in the Talmud both “ Shapiir ” (like his master) and “ Aryokli” (lion, 
king, teacher). To him is duo the legal principle that “ the law of 
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Kaphru^ Mahuza,^ SbckUanslb,^ but notably at the two 
great academies of Sura and Pumbaditha, from about 190 
to nearly the end of the 6th century. The doctors of both 
recensions, although they primarily discuss the correctness 
of the text and meaning of tlie Mulimh^ and what should 
be the right legal decision according to it, do not confine 
themselves to this. They introduce, as occasion serves, 
not merely the whole of the oral tradition handed down to 
their time, and the necessary references to, and interpreta- 
tions of, the various laws to be found in the Pentateuch 
and tlie other sacred writings, but exhibit also, though only 
in a fragmentary manner, an almost complete cycle of the 
X>rofane sciences as current orally and known to them 
by books composed by Jews and Gentiles. The doctors 
of bqtli these recensions were and are called Amoraim 
(D'KilOX), /.f,, mere “discussers, Ki)eakcrs,”'* because, unlike 
the Mishnic doctors, wdio were and are called Tannaini 
“learners, teachers,” they abstained from mak- 
ing new laws unless absolutely compelled by circumstances 
to do so.^ These Amoraim stand, on the whole, in the 
same relation to their Mishnic predecessors as counsel 
giving a legal opinion, or judges deciding legal cases, stand 
to the legislature which frames the laws. In these points 
the doctors of both recensions agree. There arc, however, 
also points of considerable difference between the two Tal- 
muds. These are not merely geographical, and so neces- 
sarily linguistic,^* but also material. Whilst the discussions 
in the Palestinian Talmud are simple, brief, and to the 
point, those in tlie Babylonian Talmud are subtle, long- 
winded, and, although always logical, sometimes even far- 
fetched.^ But there is another difference. The Palestinian 
Talmud, besides containing legal and religious discussions, 
is a storehouse of history, geography, and archieology, 

the civil govcnmicnt is the law,” i r., tluit cveept in religious matters 
the Jew must submit to the laws ol his e%uintry (T. B., IJaha JJathra, 
tfih), Bheinuel and Kab (like Habbi Yohanan and Uesh Lakii«h, 
Abayye and Ilaba, and others), tbongli intimato fricmls, iievciihelcss 
differ on nearly all imaginable ]H)iuts, so tliut when the Talmud wishes 
to give hnnness to a certain decision oi ojuniou, it lues the iihrase : 
“Bal) and Sheniuel, Ac., both ogree.” 

^ Tiie rector of this hcliool was Kab IJisda, the father- iii-law of 
Raba (j.r.), 

^ The rector of this school was Rvda (y.v.). 

* The rector of this school was Kab ^Tnbinaii b. r ishak (T. B., Gittin, 
Kashi, catchword husband of the learned and aceom])lished 

Yaltha, the daughter of the resh galntlia (T, B,, leaf 1096), Ac. 

* Amoia may also mean an interpixder. Tlic great teachci’s of tho 

first fi\e centuries had generally a man (or se^elal men) at their bide, 
who to the learning requisite to translate the master’s teaching gi\en 
in Hebrew, and dilate on it in Aramaic, added a Stentor’s voice, and 
could by fascinating sjieech command the attention of tho audience. 
The first Babylonian A mot a, ».e., explainer of the MishnaJi, ivlio hail 
an Amora^ i a popular teacher, was Kabbi Slnla. The first who is 
kuo-wn lo have acted ns Amma, i.e., popular teacher, to an Awora, 
i.e., an explainer of the Mtuhnah^ was the famous Kab See 

T. Y., ISeraUioth, iv. 1, 2, Ac. ; T. B., Jkiakholh, leaf 27b ; and T. B., 
Vomrt, leaf 206 (against Uapopoit, *Kiekh Millin, s.v. Amora”). 

® This certainly was not unficquently the ease, but even then they 
did so only iii the spirit of tho Tunnaim, 

® The ralestiniau Amaraim, teaching i>co])le who understoo«l Creek, 
had not to explain the Creek terms which frequently occur in the Mish- 
noli and other works kindred to it. The Babylonian Amoraim ^ how- 
ever, who in coininan wnth their hearers were ignorant of Greek, had a 
soitiewhat irregular though certainly effective -way (received by them 
traditionally) of explaining the Greek terms in tho Mishnah^ Ac., by 
Aramaic etymology. We will give two instances only of this practice : 
— (1) which is evidently the Gieek is cx^daiiied 

T. B., Baba Uefi'a, leaf 66ft, ItO pjnD KH* K?, “thou ahalt 
get no payment except from this,”--e\idcntly — 'fctp KHn ilBK — 
“upon this thou shalt stand," i.c., “if I do not pay, this shall servo 
as my security**; compare Robhi on Baba A'amma, 116, catchword 
V'niBK ; (2) 'p^nn is evidently the Greek and is ex- 

plained as being a compound of (D'p) Dp'D^ KHn “ this shall 
stand when I am no more," f.c., 'Uhls is niy last will and testa- 
ment.’* From T. B., Baba Bathra, leaf 18f)6 (evidently a Babylonian 
Boroith4>), we see that in T, B., Baba leaf 19a, three words 

(ns have fallen out ^ Compare p. 85, footnote 8. 
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whilst the Babylonian Talmud, taking into eomidenttkm 
that it ia treble^ the size of its fellow Talmud, contains less 
of these. On the other hand, it bestows more care upon 
the legal and religious points, and, being the later and the 
more studied of the two, it is also the more trustworthy. 

System of the Talmud . — Most people imagine not only 
that the Talmuds are it pathless wilderness, without so much 
as grammatical rules in their respective languages, but that 
the laws laid down in them rest on mere tradition. In 
reality their languages have strictly grammatical rules (soe 
below under Auh^ Ac.), and their laws rest on a strictly 
logical system. The laws in both Talmuds arc discussed and 
argued on philosophical rules, for which it is claimed that 
they have existed from time immemorial, and can be traced 
to the Pentateuch itself. These arc — (1) the Seven Kulea 
(nilD put forth by Hillcl (ffosephto Synhedrin, vii., 
last § ; Siphro^ towards the end of tlio Introduction ; Ahoih 
de-Ruhli Nathan^ xxxvii.) but a great deal older than his 
time ; (2) the Thirteen Kales (nilD nx>y put forth 
by K. Yishma'el (Introduction to Sipkro), which can, how- 
ever, bo traced in mice to the foregoing “ Seven llulcs ” ; 
both these are for the Halakhah \ and (3) there arc also 
the Thirty-two Kules (nno D'B'Vb'), put forth by K. 
Eirezor b. 11. Yose Haggalili (vol i. of most editions of 
tho Babylonian Talmud), which are for tho Agadah. In 
addition, most of the points to which these rules apply are 
secured by early tradition. It is quite true that by idiosyn- 
crasy digressions arc very frequent both in Talmud and 
Midrash ; but in the llalaJchak tho digression, however 
long, invariably ends in coming back to the original cause 
of the logical combination, whilst m tho Agadah the 
digression either conies back to the place from which it 
started, or else will be found, on examination, to have been 
introduced for its own sake, and have served its own pur- 
pose. As the doctors of Talmud and Midrash are mostly 
introduced in dialogues, this is the only practical, if some- 
w'bat uncommon, method. 

Division of the Talmud . — The external division of both 
Talmuds is identical with tho division, subdivision, and 
sub-subdivision of the Mishnah^ altliough there is not 
always (lemara in the one when theio is demara in the 
other.® This, however, need not be further discu.ssed here, 
as all on this head is minutely specified in MujUNAii 
{q.v.). Concerning the internal division into llatalhah 
and Agadah^ it ought to bo said that tho former is more 
largely represented in the Babylonian Talmud, whilst the 
latter is more largely and more interestingly given in the 
Palestinian Talmud. Whole collections of MUlrashim now 
in our hands have constituted (if we may judge from tho 
known to tho unknown) part of the l^alestinian Talmud,*® 
and seem to have chiefly belonged to those portions of it 
which have been gradually lost. 

Purjme.—Thci Talmud, unlike the Mishnah^ contains not 
only individual decisions, but everything that is necessary 
for arriving at legal and religious decisions of whatever 
description these may bo, wdiilst, like the Mishnah, it is not 
itself a handbook of decisions. This is only in accordance 
with the nature and spirit of an oral law which delegates 
the decisions to the Talmudico-spcculative capacitics'of the 
toacliers of every age. Even several of the com])aratively 
few instances in which the words . . . 'B KnBS^^ (“and the 

^ Bibliographers generally fall into a niihUke in describing the si/o 
of the Babylonian a.s twelve times that of the Palestinian Talmud. 
They forget that two-thiids of the size of tho former is simpb' owing 
to the commentaries by which it is invariably arcompaulcd. 

* The only thing that ought to be mentioned here is, that to the 
Palestinian Talmud the Sheba Massekhtoth Ketannoth Yermhalmiyyoth 
(Frankfort, 1851, 8vo) must be added, whilst Gemara Shei:alim and 
the Massekhtoth Keiannoth, which now form an integral part of tlie 
Babylonian Talmud, are (Aboth de-Rahbi Nathan excepted) unjusti- 
fiably attached to it* See Rashi on Qeu. xlvii. 2. 
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d«ciiuon is according to so and so occur in the Babylonian 
Talmud are alater addition. They belong to the Ilalakhoth 
Geddoth,^ and are consequently, at the earliest, of the 8th 
century, but are probably of even much later date. 

Edilora. — The editorship of the Palestinian Talmud is 
generally, after Maimonides,^ ascribed to Habbi Yohanan 
(b. Napha). But this, if literally taken, is a gross mistake, 
as that teacher {oh. 279) died more than a hundred years 
before the latest Amora (c. 450) mentioned in that Talmud. 
A similar error is made with respect to the editor or 
editors of the Babylonian Talmud, whoso names are given 
as Ilab A.sshi (see llAV>y{ob. 427) and Rabina (ob. 550), 
and who lived still much earlier than the last teachers 
mentioned in that Talmud (8th century). But it ought 
to be remembered that when the ancients speak of 
editors of books of such a mixed character as the Mish- 
it the Zohar^ both Talmuds, (kc., they mean the person 
or persons who gave the first impulse to the collection or 
redaction of such books. In this sense, certainly, Rabbi 
Yohanan was the editor of the Palestinian and Rab Asshi 
and Rabina were the editors of the Babylonian Talmuds. 
For, whilst the first of the latter pair went more than 
once through the discussion of the whole Mishnah by the 
Amoraim from 190 to Lis time (r. 427), the latter supple- 
mented the collection down to his own time (550). As 
regards the Babylonian Talmud, the Amoraitn were 
succeeded by a now order of men called Sethoraim (pan 
WUD), “ opiners,” who ventured only occasionally to 
revise and authenticate the sayings of their predecessors. 
The last of these Saboraim were Ilab ‘Ina (or Giza) and 
Rab Simona (c. 550-590). In any case neither the one 
Talmud nor the other written down, slight private 
notes excepted (onno niSao), before the close of the Gth 
century, if then. The apparently insurmountable difll- 
culty of keeping such vast masses of literature in the head 
is removed when one takes into consideration that both 
teacher and student had means of help to their memory 
fully corresponding to tho vastness of the literature. In 
the first j)lace, they had the numbers already occurring in 
the Mishnah (c.</., five must not separate the heave-offering 
on account of the benediction to be recited in connexion 
with the act; Temmoih i. 1), &c. Secondly, they had 
nftnlfs. Since to the sayings of the Talmud were generally 
attached the names of those who uttered them, saying and 
name became in the memory of the student identical. If 
somebody who had hoard a certain saying from somebody, 
who in his turn had heard it from somebody else, was 
mentioned in tho Talmud, all other sayings, how’ever 
unlike these in nature, if they had only tlio same link of 
tradition, were recited on the same occasion : in the 

Palestinian Talmud, Megillah iv. 1, “says Rabbi Haggai, 
says Rabbi Shemuel b. Rab Yishak,” Jtc. ; T. B., Berakhoth^ 
leaf 36, <tc., “says Rabbi Zerika, says Rabbi Ammi, says 
Rabbi Yehoshua* b. Levi,” itc. Thirdly, other oral tradi- 
tions^ which went by the order of tho Pentateuch, received 
in the written Pentateuch vast aids to memory. Fourthly, 
the Mishrwh (although itself not written down), by its 
divisions, subdivisions, and sub-subdivisions, became, in its 
tAn, a mighty aid to memory. Fifthly, as regards the 
Babylonian Talmud, there are additional means of aiding 
memory in existence, for every now and then one meets 
with a Mnemosytion (Sinian), which strings together tho 
order of subjects (e.g., T. B., lierahhotJi^ 32a, last line). 
Both in MSS. and printed editions these Simanim are 
given in brackets. Rapoport and his followers would have 

* T. R, Berahhothf leaf 86a. See Kaslii and TosaphoOi, 
catehword ; Ibid., 866, and in other places. 

- his Introduction to the commentary on the Mishnah (commonly, 
Jwu by mistake, called Introduction to the Seder Zeraim) aiul in his 
Introduction to the Mishneh Torah. \ 
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US believe that these mnemonic phrases arc late inventions, 
but they have as yet failed to make good their assertions. 
See T. B., Shalhath 104(i, and T. B., ^Eruhin, 546, where 
these Simanim are positively mentioned early in the 4tli 
century ; cf. Roshi in loco. 

Value. — The value of the Talmuds may be estimated by 
the fact that they contain the Mishnah in various recen- 
sions and a large portion of tlio contents of Midrashic col- 
lections, and in addition comprise a vast amount of Sophcric 
literature not to be found in the canonical Mishnah and 
Agadic matter not to be found in the known Mulrnshim, 
and have thousands of notices on secular knowledge of all 
kinds. Here, however, tho reader ought to be again re- 
minded that, whilst the Babylonian Talmud, the one ot 
much larger extent, contains a great deal more Judsco- 
religious matter, the ‘Palestinian Talmud — of much smaller 
extent — is of much greater value for the historian, tlie 
geographer, the numismatist, and other students. 

Vicissitudes of the 'Talmud. — Whilst the Babylonian 
Talmud commanded the attention of a hostile world, and 
was proscribed, mutilated,-” and condemned, and finally 
delivered over to the flames^ by popes and kings, the 
Palestinian Talmud suffered still more from one single 
enemy — neglect.® Thousands of copies of the former 
recension Avero destroyed in the course of time, but, this 
Talmud being studied in all parts of the world, the few 
copies surviving became the means of an endless sii[)ply. 
Not so as regards the Palestinian Talmud, which found 
no students, or but few, after tho closing (r. 450) of tho 
Jewish academies in Palestine ; and wc ha\e even to thank 
tho enemies of traditional Judaism, tho Karaites, who used 
it in controversy Avith their Rabbanito opponents, for the 
preservation of some copies of it. By degrees the neglect of 
the book became so great that Avhole chapters of treatises, 
Avhole treatises of orders, and almost two A\hole ordeis 
themselves, disappeared, and are lost to this day.® 

Aids to the Shtihj of the Talmud^ — (a) Lexicons. — The first laiik 
is occupied by lexicons for b«>th Talmuds and Midrashim^ and of 
these til at by 11. Nathan b Yehiel of Koine, compiled in tlie lltli 
and 12th ccntuiies, claims tho Inst place. All otliir Icxieons, fiuin 
Eli.is Lcvita, riiilip Aquinas, .Tohani.es 15ii\toif, &.c , diiwii to 
Levy and .Tastrow, are moio or less based u])on this giaiulwoik 
called 'Arukh ^ (b) Giammon . — A slight attemj>t at compiling a 

* Kaynimidus Martin (Uainon Martinez), ba« ked uj) by las tcaeher 

I*ablo Cnstjaiii (see Ramb\n), avos one of the fiist fixe (or rather six) 
mutilators (called censors) ot the Talmud and kindicil books. Sef 
Touron, drs Ifommes Jllustrcsde VOidre Saint Dominique, 

1. (Pans, 1743, 4to) p. 492, Jour. Philvl., xm. 134. 

* 111 the midsiunnicr of 1244 twenty-four wasrRons full (»f Talmud 
copies were burned in France (see Journal of Philoloqy, xvi. 183). 

A certain Domn (aftcrwsnls called Nicolaus), a ron\eite<l .Tew, bA^ Ins 
accusations as^umst the Talniud, managed that Ilabhi Yelnel of Pans 
hud to dispute witli him publicly about its contents. The disputation 
took place in tlie innlsunimer of 1240; and Pw. Yehiel came out of it 
so victoriously that only after four yeai-s* further macliiiiations the 
Talmud was actually burned. The disjiutation is jirinted under tho 
name of Dispufatio cinn NicoUio A. 12r*3 (’) habila cum Veiswnr 
Latina in Wageiiseil’.s Tela Tgnea Satanee (Altdorf, 1681, 4t«»); a less 
incorrect Hebrew edition came out m 1873, 8vo, at Thorn. This 
event of burning the Talmud called forth three ^elegies — (1) hy U. 
Biiiyamin b. Aln-aliam Do’ Mansi, beginning D7W ami llic 

refnim of winch Avaa rUDDH 'K, HDiyD 'N (sec MS 

Add. 374, Camb. Univ. Lib., leaves 307a-308a); (2) by K. Mnr ot 
Uothenburg (see llosii), the beginning of xxlnch is 

(in the Ashkenazic ritual fur the 9tli «>l Ab) ; and (3) by R. Abraham 
b. Yishak (sec Zuiiz, Zur Gesrh. v. Lit , ]»i». 463-4). This Abraham 
b. Yishak is tho father of the famous En*l>oiict Abiaiii Bcdeicsi (not 
Bedarshi"; see Schiller-Szinessy, CuluLt >• correction .^>1 the authoi ot 
the liehinath 'Olam. , . 

* See Schiller-Szinessy in tho Aeademy, 1878, p i»l, ami extract 
from Excursus iii. (to tho (Uitaloyw) on the Palestinian laliniid in 
Occasional Notices, kc., i., ('’anihndge, 1878, Svo. 

* See the before-mentioned Occasional Notices. ^ 

^ Rabbenu Nathan b. Yehiel b. Abraham was, on Ins father s snle 
an *Auav (W)— and not an'Akko (IDJl) as Rnpoi»oit, no doubt alter 
Tbn YahA’a, writes it in lidckure Udiiiim, x. 7 — t.c., of the fatnily 
’Anavira“(Dci Mansi, Dei Mttn«*ucti, Dei Piatelli, Dei Piotoai, Dei 
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grammar* and this only for tlio Babylonian Talmud, u*as made by 
the late learned S. D. Lnzratto. It exists in Italian (Padnoy 1865), 
German by Kruger (Breslau, 1878), EitglUh by Goldanimcr (New 
York, 1876), and Hebrew bv Lcrner (St Petersburg, 188u). Of 
more value, however, is Kolaeko's Mandaitic Grammar^ although 
it stands in connexion with the Babylonian Talmud only in an 
indirect way. (c) OommtukLrica, —Common turios on tlie greater iK»r- 
tion of tlio Babylonian Talmud are extant, by the famous Kabbeiin 
Hananecl of Kairwan, the teacher of KiPit (^.v.), by Kashi (o'*r-)> 
and by the descendants and disciples of this latter commentator, 
who composed tiie Tosapho^. All tlicsc ai'e included in the latest 
Talmud edition of Viliia. It is asset ted by Kabad II. (q.v.) tbnt 
the whole (B.) Talmud had been commented on in Arabic. As 
regards the commentaries on the Palestinian Talmud, it ought to 
bo said that tlic Pene Moaheh^ &e., by R. Moshch Margaliyyoth, 
and the Korhan TTiiednhf &c., by R. David Frankcl (the teacher of 
Mendelssohn), innke more than one commentary on the whole, and 
they are embodied in the Zhitomir edition (1860-67). (d) Method^ 
ologif , — Among the many Inti eductions to (ho Babylonian Talmud 
that of R. Shetnuel Ilaiinagid must now bo considered the iirht, 
not only in time but also in value. There uas indeed an eailier, 
and perhaps a still more valuable one in existence (see Saadia), 
but it is now unfortunately lost. As regards the Palestinian 
Talmud, the only one in oxihIoiioc is that by the late Z. Frankcl 
(Bicslaii, 1870, 8vo). Tiie autlior was a most learned man, but 
somewhat coiifused in his diction, (c) Tmiishtfions . — Rcndeniigs 
of isolated treatist^s of the Babylonian Taliiuid exist in Latin, 
Ugoliui, Thesaunusy xix., ZcJmhim and Mcnafwih, and xxv., 
tSytiJicdrin;^ in Ficneli, <■.(/., Jicrakholh^ by Oliiariiii (Lcipsic, 1831, 

Uiiiani, Del Dnnli), and, on his iiiutlier*8 side, of tlie Tappuhim, i c., 
De Pomis, to which the (*elebrated author of the Lexicon ^eniah David 
belonged. Kabhenu Nathan's father and grandfather, like Kabbontt 
Nathan himself and his brother's descendants, were, no doubt, papal 
court Jews (and not linendrapers, as the latest editor of the 
by misreading and iinsintorproting the soincwliat baitl voraes of his 
author, coutuvos to shew). This luci ati ve position furnished them with 
ample means not only for their noble charities to congregational insti- 
tutions (a fiyiKigogue, religions hath, Ac.), but also with the leisuie 
necessary for the pursuit of Talmudic studies. Kabbcnn Nathan W'oa 
rcah kallah (lector of the Jewish university), and unquestionably 
the greatest Talmudist, even as ho xvas the jioorest Hebrew poet, in 
Italy in the llth and 12th centuries. As regaids Ins teachers we 
know four, tlnee of whom ho attended, whilst he studied ainl digested 
the works of the fourth ro well that, though personally unknown to 
one another, they may be justly tailed master and disciple. Ills fii*st 
tenclier was his own father ; lus second teacher, from whom Kahbenu 
Nathan no doubt obtained his thorough knowledge of Babylonian 
habits, was R. Masliah of Sii'ily, who had been a hearer of the greatest 
‘‘gaon’* of Pumhadith'a ; his tliiid teacher was R. Moshehb. Yaakobb. 
Mosheh b. Ahbun of Narbonne (or Toulouse ; better known under the 
name of R. Mosheh Iladdarshaii) ; and the luiirth was Rabhenu ITan- 
aneel of Kairwan. He owed so much to this teacher that ns soon as 
the had appeared most people took it for granted that Kahbeim 

llanaiieel had lived nt Rome, and accordingly called him ♦* a man of 
Romo— 'Ish Roiiu"; stc MS. Blit. Mus. Add. 27,201, leaf 736, and 
Tosaphoth, passim, (That Rabhenu Gerehom, Rubbenu Mosheh 
and others were his teachers, os Kapopcnl, loc, ci7., asserts, is a fic- 
tion.) Ralibenu Nathan, in his docs not merely explain the 
foreign (i.e., Aramaic, PeiMan, Greek, Latin, awl Arabic) words occur- 
ring in the Targunis, Taliiiud.s, and Midrashiin, but the .subject-matter 
also, and thereby pioves liimself a doubly useful guide. In this, al- 
though ho had been piei'cded by no less a personage than the Gaon 
^inah b. Paltoi (fl. 870), uho also composed such an *Ar2U6,Italibemi 
Nathan was virtually the llr.st, as the Gaona work had been early 
lost. The assertion that tlio fourth of the four men captured by the 
Spanish admiral (see below, )>. 39) was R. Nathan Habbabli, that ho 
lived in Norbonne, and that lie also composed a similar rests 

on a misanderstaiidiiig, as the quotation in the Yolpisin clearly shows. 
The pOBsages there given under U. Nathan Hahbabli are taken vnhatHu 
from the 'Arukh of our author (compare the orticle Ac.), Tliat 
Rome has been nt times called in Jewish writings “Babel," and that 
con8e(i«eiil]y JUalbabli may mean “the Rowan," is clear from the 
writings of the New Testament. Wo will only add here a few words 
concerning the bihliograjdiy of the book. Of the ^Aruk/i exist so far 
tea editions, the first of whudi came out undated, but before or about 
1 480, Tlie seventh edition was enriched by the physician R, Binyamiii 
Musapfaia's Muaaph, i.e., Atkiiiumenta (Musaphia was a Greek and 
Latin sdiolar), and the latest edition by Dr Kolint is now in progress. 
As regards the MSS. of this remarkable lexicon the best copies are to 
be found partly in Gie University Library, Cambridge (Add. 876, 
which has all the verses of the author and additamnita by R Shemuel 
Ibn POl, and Add. 471***72), and })artly at the Court Library, Vienna 
(Cod. cvi. 1 and 2). The latter were carried off by Napoleon I. to 
Paris in 1809, but in 1815 were returned to Vienna. 

^ Varions writers assert tlmt tliere exist many boolcN containing 
If tin translations of varions treatises of the Babylonian Talmud, 
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8vo); and iu German, Derokhath^ by Babe (HaUe, 1777 » 4i»o}, 
regard being had also in both to the same treatise of the Palestinian 
recousion, and again by Pinner (1842) ; Baba by Sammtov 

(1876), both at Berlin and in folio ; 'Ahodah Zarah^ by £a*ald 
(Nuremberg, 1856, 8vo) ; TdanUh^ bjr Strasohun (Halle, 1888) ; 
Matfilldh, and Boah Jlaaahanah, by Rawicz (Krankfort-on-iho-Main, 
1884 and 1886). The assertion that the whole of this Talmud has 
been translated into Spanish has yet to bo proved. As remds the 
Palestinian Talmud, ugolitii’s Theaaunta contains the following 
treatises in Latin (vol. xvii.); Shdl^lim, Vorm, Sidkaht 

Boah Jffaaahanuh, Tdaiiith, Mtgillak, Jfagigah, Be^aht Moed Katan 
(vol. xviii.); Mdaaeroth, Mdaaer Shem, Hallah, 'Uriah, Bikkurim 
(vol. XX.); Synhedrin, Makkoth (vol. xxv.); Kidduahin, Solah, 
Kethuboth (vol. XXX.). U, Schwab (of the Bibliothc(|ao Nationalo, 
Paris) has undertaken a French tmiislation of the entire Palestinian 
Talmud, which is now in progress ; from this Berakholh has been 
ti*aiiHlated into English (I^ondon, 1886, 4to). 

Edilioiia, — The editions of the Palestinian Talmud, in what was ** 
then called its entirety, are only four:— (n) Venice, 1528, without 
any commentAry ; (6) Cracow, 1609, with a short commentary, the 
text appaicntly fiom a different MS. from that used for the edilio 
princejis; (c) Krotoscliin, 1866, with a short commentary differing 
fi*om that of Cracow: these three editions are each couqirisod in 
one volume; (d) the fourth edition came out at Zhitomir, with 
commeu tunes by difiercnt men (see Cwnmcntarica above). All these 
editions are in folio. Of the editions of isolated treatises, which are 
not a few, we will only niciilioii tho.se of Berakholh (Vienna, 1874) 
and Veah and Demai (Breslau, 1875, both in 4to), with a new com- 
meiitury by Z. Frankcl. The editions of the Babylonian Talmud 
arc so numerous that they would require several entire sheets for 
cuuinei alien. There is in existence an approxiumtoly good treatise 
on them (see Farias Jjcclioiies, vols. i. and viii.). We will only 
name three of the entire editions : — (1) the editio priweps,^ Venice, 
1520-23,“ — which, though disfigured liy numerous misprints, w.is 
not mutilated by the censor; (2) the edition of Basel (1578-81), 
which omits 'Abwlak Zarah altogether, and has a cheering (?) notice 
in Latin;® (3) the latest edition, now printing at Vilna, with old 
commentaries hitherto unpublished. Of isolated treatises, wdiicli 
may be counted by more thnn hundreds, wo will only mention one 
(the Portiigue.se ol at least Berakholh), the existence of which was 
assorted in the last century (Pahad yi^haf:, s v, KmnnD3 M331), 
then again called in question iu our own times, but ])ORitivcIy pioycd 
by the present writer from an caily work composed at the time 
when but tew editions of the Taliniul existed. It is the Zera* 
Abraham (Camb. MS. Ti. 6. 50, leaf 506). Materials for the criticiil 
edition of tlie Babylonian Talmud from an ancient MS. formerly in 
the monastery of Pfcr&eo, but now in the Royal Libraiy of Miinicli, 
and other MSS. and eaily prints of isolated trcuti.ses in various 
public and private libraries of Europe, Asia, and Africa, have been 
collected and are being published by Rabbinovicz. Of this imnort- 
ant work fifteen volumes, containing the following trentises, liavo 
already come out: — the whole Scflrj*Zera'nn (1867); Be^h, IJagujdh^ 
Mued Kaiati (1869); Sukkah, Tdaiulh (1870); Boah HasahfH''nh, 
(1871) ; 'Eruhin (1873); l*rsahim A) ; Shahbath (1875); 
MegiUah, Shfjpalini (1877); kynhcdrui (1878); 'Ahodah Zarah, 
Makkoth, Shchiioth, Jlorayoth, 'Edmiyoth (1879); Baba Bathra 
(1881) ; Baba Kamma (1882); Baba Me^ia (1883) ; Zehahim (1884) ; 
Memhoih (1886).* All these W’cre printed in 8vo and at Munich, 
except vol. ix., which came out at Mainz. 

Influence of the Talmud, — It must bo admitted by every 
critical student of history that the Talmud has not merely 
been the means of keeping alive the religious idea among 
the Jews, but has formed their strongest bond of union. 
When, after the fall of the city of Jerusalem and its temple^ 
and the expatriation of the Jews from Palestine, a goodly 
portion of the Mosaic law lost its application, the Talmud 
became tho spirit whicli put fresh life into the letter which 

U]K)n examination these books turn out to contain either a transla- 
tion only of Mishnic treatises with or without excerpta from, and 
with or without scholia on, Gemara, or disputations which mti-oduee 
small pieces of Gemara, The utmost they contain is a chapter or two 
translated from Gemara itself (as, for example, “ Edzard, AbodaSara," 
Ac., Hamburg, 1705-10, 4to, which contains Gernara of the firet two 
Perafeim), 

® The paging of this has lieen followed in all subsequent editions. 

® Nunc ab omnibus iis quie contra religionem Christianam facic- 
baut recognitum, et juxta nientem Sacrl coiicihi Tridentinl expurga- 
tum et approbatum, ut non modo citra inipictatem verum etiam cum 
fructn a uostris legi possit. 

' * The notes in the first fourteen volumes go under the name of 

D^SID nm , whilst those of the fifteenth volume have the title ol 
Drn2K {IlST, in memory of the late Abraham Merzbacher, who not 
merely proved the Miecenas of this publication during hit Ufetimi^ 
but left a considerable sum for its continuation and completion. 
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had become to a great extent dead. Moreover, by the Tal- 
mud, the interpretation of which was chiefly in the bands 
of the academies of Sura and Pumbaditha, the Jews of all 
the world found, if not a new Jerusalem, at least a new 
Yabueh (Jamnia), ie,, a place where the old learning was 
not merely continued, but made to shine with a yet greater 
splendour. This fact will be the more readily acknow- 
ledged and appreciated when one casts a glance at the 
miserable religious condition of the Karaites, the so-called 
Hcriptural Jovrs. 

Transference of Talmudic Learning from the East to the 
West . — ^Thero naturally came a time when Talmudic learn- 
ing, if it was to maintain its influence upon the Jews, 
could not be confined to one spot. We have seen under 
llAsm {q.v.) that the great emperor of the West (Charle- 
magne) had been the means, towards the close of the 8th 
century, of bringing learned Talmudists not only to Pro- 
vence but to the north of France and the south of Ger- 
many.' But when nearly two hundred years later the 
academies of Babylonia were threatened with extinction 
(because of their lacking, from various causes, the means 
of subsistence), so that they had to send out members of 
their body to supplicate the supiK)rt of their richer brethren 
in other countries, it providentially happened that the four 
men whom they sent w'erc taken by a Spanish corsair 
admiral and sold in four different slave-markets. Babbi 
Shemaryali was sold at Alexandria, and was redeemed by 
the .lows, and great was their astonishment when they recog- 
nized in him a most able Talmudist. He became the head 
of the Cairo community, and one of the most succcssfal 
•Jewish Talmud teachers Kgypt ever had. Babbi Husshicl 
was taken to Kairwan, in Africa. There the Jews redeemed 
him ; and when his great learning was found out ho was 
named the spiritual head of the Jews in that place. From 
the school which he founded sprang not merely his owm son, 
the famous Uabbenu Hananeel, but also the great Ilabbcnu 
Nissim, both teachers of Bii*h (q.v.). Another learned cap- 
tive, B. Moslicli, was brought to the slave-market of Cor- 
dova, the rabbi of which town, a noble and rare example 
of unselfishness, modesty, and love of truth, placed the 
ragged stranger who had only been ransomed for charity's 
sake a day or so before at the head of the community 
iiisteMd of himself. The name of the fourth is unknown 
(see Babad II., and Yohaun^ ed. Cracow, leaf 1 2r)/>). Some 
assert that lie was B. Nathan Habbabli, and that he became 
the teacher of the Jews in Narbonne, but this is a mere 
conjecture, the truth of which has yet to be proved (see 
])age .37, footnote ^). Bo this, how’ever, as it may, four 
great Talmudists, who had come direct from the Babylonian 
academie.s, became the means of bringing Babylonico-Tal- 
ruudic learning to jilaces the Jews of which had been de- 
pendent on tliG religious and literary crumbs that fell from 
the richly-laden tables of Sura and Pumbaditha. Some 
years afterwards the former academy wa.s closed, and a 
short time afterwards the same fate befell that of Pumba- 
ditha, the sunset of which, if not the noonlight, in the 
persons of Bab Sherira Gaon and his son Bab Ilai Gaon 
was even more glorious than that of the sister academy, 
th# Rist “ guon ” of which was Bab Shemuel b. Hophni, 
fatlior-iu-law of Rabbenu Hai. Meanwhile, liowcver, Tal- 
mudic learning had not merely become naturalized, but 
eventually indigenous in various parts of Africa, and part 
of Europe (Spain, Italy, Provence, the south of Germany, 
and the north of France). Rabbenu Qershom b. Yehudah 
uf Metz and his disciple Rabbenu Yishak of Troyes, 
l^bbenu Ya*akob b. Ya|j:ar of Worms, Rabbenu Eli*ezer 
Haggadol and his disciple and successor Rabbenu Yishak 
^ga^ n Lev iyyah, Rabb^u Yishak b. Yehudah of Mainz, 

' Italy, notably Sicily, waa apparently llio country which obtained 

her teacher, direct from Irak. 


Rabbenu Elyakim of Spires, Rabbenu Nathan b. YeliicI 
of Rome, and last but not least Babhi himself, and his 
sons-inJaw and other disciples, represented Talmudic learn 
ing in such perfection as had not been found before as 
regards the Babylonian Talmud, even in the land of its 
birth and growth. It was the disciples* disciples of these 
men who studied and taught in various towns of England 
within a hundred years ( 1 1 50) after the Conquest. When, 
towards the end of the 13th century and the commence- 
ment of the 14th, the Jews were driven out of England 
(1290) and Franco (1306), and flocked chiefly t) Italy, 
Greece, Germany, and Poland, the last-named country 
appropriated the lion’s share of Talmudic learning, so 
that till within our own century the rabbis of the chief 
communities in Hungary, Moravia, Bohemia, and 
Austrian states, and in Germany, Holland, Englaml, <Jlc , 
had to be fetched from Poland. Talmudic learning, since 
Mendelssohn and his school arose, threatened to die out 
net merely among the Jews in Germany, but also among 
those of the other countries where the Jews siK)ke the 
German tongue in some form or other. Within the last 
twenty- five years, however, fresh impulse has been giNen 
to these studies, nut merely among Jewa but also among 
Christians. (s. m. s. s.) 

TAM, Commonly called Raiidend Tam, more correctly 
Rabbenu Tham (n"n=Dn -IDS"]). By this title aio 
known two eminent Rabbinic scholars, both named 
Ya'akob, to whom this epithet was given in allusion to 
(*encbis xxy. 27 : ^*And Jacob was a perfect man” (Lh 
DI 3 They belonged to the north of France, 

lived in the 12th century, and were master and pupil. 

1. Rabbenu Ya*akob b. Meir b. Siiemuei. was, ou his 
mother*s side, a grandson of Basiii (y.e.). He was his 
parents’ third son, younger brotlier of Bibam and Bashbam 
(< 7 .r.), older brother of Babbemi Shelonioh of Bameru,- and 
brother-in-law of Babbenu Shemuel b. Simhah of Vitry tlio 
younger * (the- reputed author of the Mahzor now 

apparently lost^). Rabbenu Tham had, like liis grand- 
father Bashi, six teachers :—(l) his own father, (2) liis 
brother Bibam, (3) his brother Ilashbam, (4) Babl)cnu 
Ya*akob b. Sliimshon,® (.5) his graudfuthcr Bashi, ^ and (6) 
Babbenu Yosepli Tob- Elcm the younger.® Babbenu Timm 
had at least five children.® The names of three of his sons 
were Yoseph,'® Yishak," and Shelonioh.''* Babbenu Tliam 
was unquestionably among Jew^s the foremost man of hi-i 
age. For not only w’as ho the greatest Talmudist nfter 
his maternal grandfather's death, but he also added reading 
wddc and varied to a stupendous memor y and a marvellous 

* 8cc MS. Add. 27,200 iii tlio Br. M\is , lent 1586. 

® St-e Kaslu's Sultlur, i. loaf 16. 

* See Sclnllei-S/Jiiefesy, Cttfulot/uCf 11 8S. 

See art. Kasui (voI. xx. p. 281, note 10). 

^ Tins rabbi v>ns a disciple of B. Shoiniiel Ilallevi (see Siliillci- 
Sziuessy, Vatah^ ii. p. C."), note 1) and of lla^hi, and was not onl) a 
gt eat Talmudist, as ueic .sll the disdplcsof llic last-nanied tnumnt 
teacher, but also a great niathcniati< iaii and asltononier, tboiij:]i .1 
terribly bad poet. Uis coniineiitary on Ahoth is m pait j)iint<tl, and 
is to lie found, more or less poifeit, in v.inoiis libi.nncs in 1 1 lojc, 
although not recognized as bis. It is ascnbcd \aiioiislj li» Ilusln, fo 
Rashbam, and others. Thoixs are co])i(-s of it in Cnnibiid^e (Add 
1213; Add. 1623), Oxfoitl (Opj). 317), the Bntisli Museum f \d.? 
27201), the Beth Haitimuliash of the Aslikcini/im in London, 

(The master of St .Tohii's, Cambiidge, is jni-jniiiig an edition of d.) 
A work on intercalation by Iv.ibbciiu Ya‘akoi> b. Sliiiiishoii exi-'ts in 
MS. at the Bodleian (0pp. 317) under the 11.11110 of JloilluJu. 

From him, no doubt, Babbenu Tbaiii imbibed Ins love foi sneiire 
On the fact that Rabbenu Ya'nkob b. Sliimsbon v\.is Rabbenu Tli.mrs 
teaelicr (against Ziiuz), sec Sclullcr-S/inessv, ii. p. C6, note. 

^ Rabbcim Tham, dying an old man, must b*i\e been liom fouitcen 
to sixteen yeara of age when Basin died. 

* See SepJier ffaypasharf § 620 (leaf 74/^, col 2). 

® See Camb. MS. Add. 667, 1, leaf 616, (»»] 1. 

See Blit. Mus. MS. Add. 27200, le.i! 

” Sec Hepher JJayyashar, § 604 
[ » See ShitboU Jlallekei (ed. Bulier), p 10. 
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power of combination, such as appeared only again in the 
last century in the persons of R. Yehonathan Eybenschutz 
(o6. 1764) and R. Yehezkel Landau (o6. 1793). Let us 
add that he was a lexicographer, grammarian, and Biblical 
commentator of no mean order; that he was a poet in 
Hebrew and Aramaic^ inferior only to llm Gcbirol 
(Avicebron, q.v.), Mosheh Ibn *Ezra, and Ychudah Hallcvi 
<and by far greater in this art than the commentator 
ibraham Ibn ^Ezra) ; that he was held in high esteem by 
prince and nobles and that he was a man of great wealth, 
with which he generously supported, not merely his own 
poorer hearers, but other itinerant scholars aiso.^ 

His Ti’orks arc the followirg: — 

(1) Commentary on Job, and, no doubt, on otlicr parts of the 
ruble (soo Camb. Univ. lab. MS. Dd. 8. 53, leavrs 15, 4a, 11a, 
125). All tlioso arc apparently now lost. (2) llnkhTdoth^ 
lexical and grammatical decisions between Mcnaliciii llm Seruk 
and Dunash b. Labrat (see Se/thrr Trshtihofh Jhinash b. Lahrat\ 
hMinburgh, 1885, 8vo). That these “ decision.s ** arc really by 
Rabbunu Tham is proved by the before-named MS., leaves 10a and 
16a, wliero tlie book is quoted by an author of the 13th eciituiy. 
(3) Sephrr Ilaypashar (Aheiina, 1810, folio). Although tbi.s worlc, 
111 its present form, i.s the eompibilion of one of liabbeiut Tham's 
disciples, K. Yis^k b. Diirbal by name (also called Isaac of Russia; 
see Schiller-S/.inoasy, Catalofjne^ i. p. 164, and li. p. 66), not only 
is the foundation Rabbonu Tham’s (see l^ofaoc), but the contents 
also are virtually bis. ('oiiijiaru the Cambridge MS. Add. 667. 1, 
passim. (4) ’Fho greater part of the TosapTioth in the liabyloniau 
Talmud are indirectly also by liabbenii Tham ; and lie is virtu- 
ally the lirst Tusaphist. It is true that his father, liis biother 
Rash BAM (^.47.), and his uncle Rabbeiiu Ychudah b Katbau had 
written Tosaphofh lieforo him, and that this kind of literary acti- 
vity lasted to witliin the first quarter of the Htli century. Still, 
most and the best of the Tosaphoth now in our liaiids rest on 
Rabbonu ’riiam and his school. (5) J/aAror, i e., a prayer-book, 
Ac., for the whole year, with Rabbinic ordinances, Ac. See 
Tosaphoth on T, I) , Jirrakhoth^ leaf 37a, ratcliword DDIDH, and 
Jiirck?u>th MaJiaram of R. Meir b. Barukh of Rothcubiirg (Riva di 
Trento, 1658, 8vo), leaf 4a. (6) Poems. ’Plicsc are iiartly didactic ' 

and partly liturgical Of the former kind a sjiecimeii will be found 
(“Oil the Accents,” communicated by Halberstam) in Kobak’s 
Yeshurun, v. p. 125 sq. The liturgical poems, again, arc of two 
kinds : (a) such as have iio metre and rliyme only by means of 
plurals, possessive pronouns, and such like (rhymed pro.se), and 
winch iierfectly resemble most of the productiou« of tlie Fraiieo- 
Ashkciia/ic school (see, for example, the facsimile in Muller’s C^ato- 
logae, Amsterdam, 1868, 8vo) ; (5) such as have metic and rhyme, 
and resemble the productions of the Sepharadic school, c.i/., the 
one beginning 'J'PO nil ''' (and not ; see MS. Add. 667, leaf 
302a) * (7) Various onlinanees, Ac. , aie to be found in later writers 
<9ec MS. Add. 667, in Cambridge, pa vs/ in, and Tfshuhoih Marram, 
JVagiie, 3608, folio, § 1023, Ac.), liabbenii Tliain died in 1173 ; 
see Rushi’s Siddur, ii. (formerly Limatto’s, then Halbor.stam’s, and 
now the property of Iho master of St John’s College, Cambridge), 
leaf 48a. 

2. Rabbenu Ya'a^ob of Orleans, rabbi of London (?). 
Ho is often quoted in the Tosaphoth (both on the Penta- 
teuch and on the Babylonian Talmud). No independent 
works of his, however, are e.xtant. Tie was killed at 
London in the tumult on the coronation day of Richard 
C(Bur-de-Lioa (September 3, 1189; Schiller-Szincssy, Cafa/., 
i. p. 117). (s. M. S.-S.) 

TAM AQUA, a borough of Schuylkill county, Pennsyl- 
vania, United States, in a broken, hilly country, upon the 

^ See Ins Ye^Cb Titlujam (in the Ashkenazic ritual; it U intro- 
ductory to the prophetic lesson for the second day of I'eutecost). 

If wc have the correct reading of that poem there, Rabbonu Tham 
must have been a Levito ; and if so, the bhemuel Hallevi mentioned 
by R. Ynukob b. Shimsbon os his teacher, in the Cambridge MS. 
Add. 1213,* leaf 275, is very possibly Rabbonu Tham’s paternal 
grandfather. 

** See Sepher Hayyashar^ § 595 (leaf 67a, col. 1), and § 610 (Ist) 
in Jins, To this high position it is no doubt to be ascrilxMl that his 
life was save<l by a knight during the second crusade, in which the 
whole congregation of Raineru was reduced to beggary, after many of 
its members hod been ruthle^isly slain. 

* For example, the poverty-stricken Abraham Ibn ’Ezra, to whom 
he not only gave money but kind words also, in good verses (Kerevi 
Jfemed, vii p. 85). 

* For other metrical poems by Rabbenu Tham, seeZunz, Literaturg, 
derSyn. Poesie (Berlin, 1865, 8vo), p. 266. 
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Little Schuylkill river, 98 miles nearly north of Phil- 
adelphia. It is in the midst of the anthracite coal region, 
and coal mining is one of its principal interests. It is 
an important railroad centre, upon the Philadelphia and 
Reading system, being the point of intersection of three 
main lines and the terminus of several minor branches. 
The borough had a population of 5960 in 1870 and of 5730 
in 1880. 

TAMARIND. This name is popularly applied to the 
pods of a Leguminous tree, which are hard externally, but 
within filled with an acid juicy pulp containing sugar and 
various acids, such as citric and tartaric, in combination 
witli potash. The acid pulp is used as a laxative and a 
refrigerant, the pods being largely imported both from the 
East and the West Indies. The tree is now widely distri- 
buted in tropical countries, but it is generally considered 
that its native country is in eastern tropical Africa, from 
Abyssinia southward to the Zambesi. Sir P'erdinand von 
^luellcr notes that it is truly wild in tropical Australia. 
The name (meaning in Arabic “ Indian date ”) shows that 
it entered mediaeval commerce from India, w’here it is used, 
not only for its pulp, but for its seeds, which are astringent, 
its leaves, which furnish a yellow or a rod dye, and its 
timber. The tree (Tamarindus indira, L.) attains a height 
of 70 to 80 feet, and bears elegant pinnate foliage and 
purplish or orange veined flowers arranged in terminal 
clusters. The flowor tubo bears at its summit four sepals, 
but only three petals and three perfect stamens, with 
indications of six others. The stamens, with the stalked 
ovary, are curved away from the petals at their base, but 
are directed towards them at their ajiices. The anthers 
and tlie stigmas arc thus brought into such a position as to 
obstruct the passage of an insect attracted by the brilliantly- 
coloured petal, the inference of course being that insects 
are necessary for the fertilization of the flower. 

TAMARISK, The genus Tamtrix gives its name to 
a small group of shrubs or low trees constituting the 
tamarisk family. The species of tamarisk and of the very 
closely allied genus Myricaria grow in salt deserts, by the 
sea-shore, or in other more or less sterile localities in south 
temperate, subtropical, and tropical regions of the eastern 
hemisphere. Their long slender brandies bear very num- 
erous small appressed leaves, in which the eva})orftting 
surface is reduced to a minimum. The flowers are minute 
and numerous, in long clusters at the ends of the branches 
or from the trunk. Each has 4-6 free sepals, and as 
many petals springing with the 4-12 stamens from a llcshy 
disk. In Taimrix the stamens are free, while in Myiicaria 
they are united into one parcel. The free ovary is one- 
ccllcd, with basal placentas, and surmounted by 3-5 styles. 
The fruit is capsular, and contains numerous seeds, each 
usually with a long tuft of hairs at one end. The great 
value of these shrubs or trees lies in their ability to with- 
stand the effects of drought and a saline soil, in consequence 
of which they grow where little else can flourish. It is 
on this account that the common tamarisk, T. gallicay is ' 
planted on our sea-coasts, and affords shelter where none 
other could be provided. The light feathery appearance oJ 
the branches, and the pretty rose-coloured flowers, rflhier 
it also an elegant and attractive shrub, very different in 
character from most others. 

Some species produce galls, valued for their tannin, while 
the astringent bark of others has been valued for medicinal 
purposes. The ashes of the plant, when grown near the 
sea, are said to contain soda ; but, when cultivated inland 
or on sweet soil, they are, it is alleged, free from soda. 

For tamarisk manna, see Manna, vol. xv. p. 493. 

TAMBOFF, one of the largest and most fertile govern- 
ments of central Russia, extends from north to south 
between the basins of the Oka and the Don, and has 
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Ibdft iii^totd %ftftat& pn ibe W. It ecm4«ti of fto tt od n lotfag 
tdain {mtetteotod by deep iraTinee end brood voUpye, reng- 
mg betweeft 460 aad wO feet above eea-leveL Chalk 
and JNiffaeeie depoeits^ thieUy covered by boolder^lay and 
loemi are vddely spr^ over its Oorfie^ oonoeaUng the 
underlying Devonian and Carbordferoua deposits. These 
last appear only in the deeper ravines, and seams of coal 
have mn noticed at several places Iron ore (in the 
north-west), limestone, clay, and gypsum are obtained for 
building am snanufactming purposes ; traces of naphtha 
have b^n discovered at TambojS. The mineral waters of 
lipetsk, similar to those of Fransensbad in their alkaline 
elements, and chalybeate like those of Pyrmont and Spa, 
are well known in Bussia. Tambofi is watered by the 
tributaries of the Oka and the Don. The Oka itself only 
tonemes the north-west corner of the government, but its 
tributaries, the Moksha and the Tsua, are important 
channels of traffic. The Don also only touches Tamboff, 
and of its affluents only the Voronezh and the Khoper and 
its tributary the Vorona are at all navigable. As a whole, 
it is only in the north that Tamboff is well watered ; in its 
southern part, which is exposed to the influence of the dry 
south-eastern winds, the want of moisture is much felt, 
especdalty in the district of Borisogiyebak, which belongs 
to the dry steppes of the lower Volga. 

The climato U continental, and, although the average tempera- 
ture at TambofT is 42*^ F*, the winter ia comparatively cold (Janu- 
ary, 13*; July, 88*). The rivers remain froron for four mouths 
and a half. Forests occupy less than one-sixth ot the total area, 
and occur chiefly in the west; in the south-east wood is scarce, 
and straw is rasorted to for fuel. The soil i«< feitile throughout ; in 
the nortli, indeed, it is clayey and bonictiines sandy, but the rest 
of the government is covered with a sheet, 2 to 3 feet In thickness, 
of the most fettile tchertwzem^ of such richness, indeed, that in 
Borisoglyebsk corn-fields which have not been manured lor eighty 
j^ean still yield good crops. 

Tamboff is one of the densely peopled piovitices of Kiissia. its 
population in 1888 reached 2,519,860, and in several districts 
(Kozloff, Lcbeilyaft, Lipetsk) there are from 110 to 130 inhabitants 
square mile. It is (Ircat Russian in the central portion, but 
has a notable admixture of Mouuyinians (^.v.) and Mescheriaks 
in the west and north-west, as also of Tartars: the Mordvinians 
(who are rapidly becoming Russified) constitute 4 i)er cent, of the 
population of Tambofi' ; the Tartars number about 20,000, 
BU^tue Mesoheriaks about 4000. lionconfonnity is widely 8X>read, 
although tlie official figures disclose only 14,300 Raskolniks. Not- 
withstanding a high birth-rate (45 in the thousand), the annual 
inoroase of ^nulation is but alow (0’6 per cent annually). 

The prevailing occupation is agriculture, and in 1883 only 
168,200 persons had their residence in touns, which are mostly 
themselves nothing but large villages of agricultui ists living together, 
with a few merchants. More than two-thirds of the area is arable, 
and of this proportion 53 per cent, belongs to ])ca8ant communities, 
36 per cent, to private individuals, and 11 per cent, to the crown. 
The crops of the years 1888 to 1885 yielded on the average 8,885,000 
quarters of grain (half being rye, and one-third oats). Com is 
exported to a considerable extent from the south, altliough it is 
deficient in the north. Hemp and linseed are also cultivated for 
exportation. ^The cultivation of tobacco is yearly increasing: 
5220 acres wore under this crop in 1885, and yielded nearly 50,000 
cwts. In the same year 15,950 acres wem under beetroot, and 
yielded 1,660,000 cwts. Cattle-breeding, though less extensively 
carried on than formerly, is still important (656,300 horses, 899,500 
homed cattle, and 1,32(^,600 sheep in 1888). Excellent breeds 
Horses are met wll^, not only on the larger estates, but also in 
the hands of the wealthier iieasaats, those of the Bityug river 
^ing most esteemed. Manufactures are represented chiefly by 
distilleries, tallow-melting works, sugar-works, and a few woollen- 
cloth mills. The petty twwles are not very extensively carried on in 
the villages. Commerce is very brisk, owing to the largo amounts 
of com exported, — Kozloff, Mombansk, Tamboff, and Borisoglyebsk 
Mng the chief centrsKi for this traffic, and Lebedyofi for the trade 
in horses and cattle, Tamboff is rather backwara educationally : 
in 1883 there wm only 629 schools, attended by 84,739 boys and 
*930 girls. The government is divided into twelve districts, the 
mief towns of which, with their populations in 1884, are Tamboff 
(34,000 inhabitants), Borisogiyebak (18,000), Elatma (7560), Kir- 
(7770), Kozloff (27.900), Lebodyaft (6260). Lipetek (16,860), 
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UoMh^.fl^SOO),, Skttek (73«0X 6p«Mdt (SOl^X X'nwiMf 
(l^w^ •M Usmafl(Ml0 in 1880). A dui^tiTo ftatim of lka> 
bof k it, wn lug, TillugM of otown-pMMmte, a doxeu of wbkh 
have from 6000 to 7000 inhabitants each. Several oi them-*— Hke 
Raskaaovo (a mat centre of Nonconformity), Aiabukhi, Sasovo, 
Izberdei, and Arkhangelskoy^are important commercial centres. 
The region now included in the north of the government was 
settled by Russians daring the earliest centuries of the prindpelity 
of Moscow, but until the end of the 17fch century the fertile tmets 
to the south remained too insecure for settlers. In tlie following 
century a few immigrants began to come in from the steppe, and 
landowners who had received large grants of land as gifts of the 
czars began to bring their serfs from central Bussia. The popula- 
tion has very rapidly increased within the present century. 


TAMBOFF, capital of the above govemmoat, 300 miles 
distant from Moscow, is situated on the Tsna river, and 
on the railway from Kozloff to Saratoff. It is almost 
entirely built of wood, with broad unpaved streets, lined 
with low houses surrounded by gardens. It has a small 
public library, a theatre, and the few educational institu- 
tions which are usual in the chief towns of Bussiaii pro- 
vinces. Its manufactures are insignificant ; and its trade, 
in local grain and in cattle purchased in the south and sent 
to Moscow, is far less important than that of Morshansk 
or Kozloff. The population in 1884 was 34,000. 
TAMEBIANE. See Timuk. 

TAMILS. The word Tamil (properly Tamil) has been 
identified with Dravida, the Sanskrit generic appellation 
for the South Indian peoples and their languages; and 
the various stages through which the word has passed — 
Dramida, Dramila, Damila — ^have been finally discussed 
by Bishop Caldwell in his Comparative Grammar of the 
Dramdian Languages (2d ed., 1875, p. 10 s(p\ and the 
derivation has recently been endorsed by Col. Yule and Dr 
Burnell in their Glossary (p. 2516). The identification 
was first suggested by Dr (iraul {Beise nach Ostmdien^ 
vol. iii., 1854, p. 349), and then adverted to by Dr O. 
IT. Pope (Tamil Handbook^ 1859, Introduction) and Dr 
Uundert {Malaydlma Dktimaryy 1872, ^.v.). It should, 
however, ho mentioned that the former prefers now to take 
the word Tamil to be a corruption of tenmoli^ southern 
speech, in contradistinction to vadugu^ the northern, 
Telugu language. As in the case of the Kafir, Turkish, 
Tagala, and other typical languages, the term Tamulic or 
Tamulian has occasionally been employed os the designation 
of the whole class of Dravidian peoples and languages, of 
which it is only the most prominent member. The present 
article deals with Tamil in its restricted sense only. 

The Tamils, taken as the type and representatives of the 
Dravidian race, do not now', owing to early intermixture 
with the Aryan immigrants, materially differ in physical 
character from the other curly-haired indigenous popula- 
tion of India. They were at one time, on the ground of 
the general structure of their language, classed with the 
Mongoloid (Turanian, Scythian) and even the Australian 
races, but that classification is rejected by all the leading 
ethnologists. They form, in fact, with the other mem- 
bers of the group, a separate and distinct family, which 
is of the dolichocephalic class, and comes near the Indo- 
European or Aryan type; while there are scattered 
remnants of a still earlier population of India (Mundas, 
Kolarians), whose race characteristics, however, do not so 
essentially differ from those of the Dravidians as to con 
stitute them a class by themselves. The TamiU jirojier 
are smaller and weaker built than the Eurojjcans, though 
more graceful in shape. ITieir physical appearance is 
described as follows : — a i>oiiited and frecjuently hooked 
pyramidal nose, with conspicuous nares, more long than 
round ; a marked sinking in of the orbital line, producing 
a strongly defined orbital ridge ; hair and eyes black ; the 
latter, varying from small to middle-sized, have a peculiar 
sparkle and a look of calculation ; mouth large, lips thick 
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and frequently turgid ; lower jaw not beavy, its lateral 
expansion greater than in the Aryan and less than in the 
Turanian type, giving to the n^dle part of the face a 
marked development and breadth, and to the general 
contour an obtuse oval shape, somewhat bulging at the 
sides; forehead well^ormed, but receding, inclining to 
flattish, and seldom high ; occiput somewhat projecting ; 
beard considerable, and often strong ; colour of skin very 
dark, frequently approaching to black (Jdamtxd of the 
Adminutratim of ike Madrae PtmdeiMy^ Madras, 1885, 
voL L, Introd., p. 36 ; see also Caldwell, ComparaHve 
Grammar of the Dravidian Langmgfe^ 1876, pp. 558-79). 
The Tamils have many estimable qualities, — frugality, 
patience^ endurance, politeness, — and they are ci^it^ 
with astounding memories ; their worst vices are said to be 
lying and lasciviousness. Of all the South-Indian tribes 
they are the least sedentary and the most enterprising. 
Wherever money is to be earned, there will Tamils be 
found, either as merchants or in the lower capacity of 
domestic servants and labourers. The tea and coffee 
districts of Ceylon are peojded by about 800,000 ; Tamils 
serve as coolies in the Mauritius and the West Indies. In 
Burmah, the Straits, and Siam the so-called Klings are all 
Tamils (Graul, Reiee naek OsUndien^ Leipsic, 1855, voL 
iv. pp. 113-212). 

Language. — area over which Tamil is spoken 
extends from a few miles north of the city of Madras to 
the extreme south of the eastern side of the peninsula, 
throughout the country below the Qh4ts, from Pulicat to 
Cape Comorin, and from the Gh^ts to the Bay of Bengal, 
including also the southern portion of Travancore on the 
western side of the Gh&ts and the northern part of 
Ceylon. According to the census of 1881, the number 
of Tamil-speaking people throughout the province was 
12,413,517, inclusive of 21,992 Yerkalas, 3843 Kurumbas, 
and 287 Irulas, three tribes speaking rude dialects of the 
language. To these should added about 160,000 in 
the French possessions. But, as of all the Dravidian 
languages the Tamil shows the greatest tendency to 
spread, its area becomes ever larger, encroaching on that 
of the contiguous languages. Tamil is a sister of Malay- 
&]ma, Telugu, Canarese, Tulu, Kudagu, Toda, K6ta, G6nd, 
Khond (Ku), Ur&on, H&jmahftl, Keikftdi, and Brahui, the 
nine last-named being uncultivated tougues; and, as it 
is the oldest, richest, and most highly organized of the 
Dravidian languages, it may be looked upon as typical of 
the family to which it belongs. The one nearest akin to 
it is Malay&(ma, which originally appears to have been 
simply a dialect of Tamil, but differs from it now both in 
pronunciation and in idiom, in the retention of Old-Tamil 
forms obsolete in the modem language, and in having 
discarded all personal terminations in the verb, the person 
being always indicated by the pronoun (P. W. Ellis, 
Dieeertation on ike MalaydJlma Language^ p. 2 ; Gundert, 
Malagdima Dktimary^ Introd. ; Caldwell, Comparative 
Gr.^ Introd., p. 23 ; Burnell, Specimens of South Indian 
IHalecU^ No. 2, p. 13). ^Iso, the proportion of Sanskrit 
worfls^ in Malay&lma is greater, while in Tamil it is less, 
than in any other Dravidian tongue. This divergence 
between the two languages cannot be traced farther back 
than about the 10th century ; for, as it appears from the 
Cochin and Travancore inscriptions, previous to that period 
both languages were still substantially identical ; whereas 
in the Rdmacharitam, the oldest poem in Malay4]ma, 
composed probably in the 13th century, at any rate long 
before the arrival of the Portuguese and the introduction 
of the modem character, we see that language already 
formed. The modern Tamil characters originated in a 
Brahmanical adaptation of the old Grantha letters corre- 
spemdix^ to the s(Hsailed Vattejluttu,” or round-hand, an 


alphabet once in vogue throughout the whole of the 
i^dyan kin^oi^ as well as in the Sooth Malabar and 
Coimbatore districts, and still sparsely used for drawii^ 
up conveyances and other legal instruments (F« W< EU^ 
DisHrtaiion, p. 3). It is used by the Mhppilas in 
Tellicherry. The origin of the Vaf^luttu itself is still a 
controverted question. The late Dr Burnell, the greatest 
authority on the subject, has stated his reasons for tracing 
that character through the Pehlevi to a Semitic source 
{Elements of South Indian Pedseography^ 2d ed., 1878, 
pp. 47-52, and plates xvii. and xxxU.). In the 8th 
century the Yatteluttu existed side by side and together 
with the Granth^ an ancient alphabet still used through-" 
out the Tamil countiy in writing Sanskrit During the 
four or five centuries after the conquest of Madura by the 
Cholas in the 11th it was graduiJly superseded in the 
Tamil country by the modern Tamil, while in Malabar it 
continued in general use down to the end of the 17th 
century. But the earliest works of Tamil literature, such 
as the TolkAppiyam and the Kufa\^ were still written in 
it The modern Tamil characters, which have but little 
changed for the last 500 years, differ from all the other 
modern Dravidian alphabets both in shape and in their 
phonetic value. Their angular form is said to be due to 
the widespread practice of writing with the style resting 
on the end of the left thumb-nail, while the other alpha- 
bets are written with the style resting on the left side of 
the thumb. 

The Tamil alphabet is sufficiently well adapted for the expression 
of the twelve vowels of the language (a, d, %, I, u, 0, e, o, 6, ei, au), 
— the occasional sounds of d and d, both short and long, being 
covered by the signs for e, 4, i, I; but it is utterly m^equata 
for the proper expression of the consonants, inasmuch as the one 
character k has to do duty also for XrA, g, gh, and similarly each 
of the other surd consonants cA, t, p represents also the re- 
maining three letters of its respective class. The letter k has, 
besides, occasionally the sound of \ and <h that of s. Kach of 
the five consonants k^ cA ft iP has its own nasal. In addition 
to the four semivowels, the Tamil possesses a cerebral f and 
and has, iu common with the Malayd}ma, retained a liquid 
once peculiar to all the Dravidian langu^cs, the sound of which 
is BO difficult to fix graphically, and varies so much in different 
districts, that it has been rendered in a dozen different ways 
(Manual of the Administration of the Madras Presidmeyt vol. li. 
p. 20 sq,). Fr. Muller is probably correct iu approximating it to 
that of the Bohemian h There is, lastly, a peculiar n, diffenng in 
function but not in pronunciation from the dental n. The three 
sibilants and h of Sanskrit have no place m the Tamil alphabet ; 
but ch often does duty as a sibilant in writing forei^ words, and 
the four corresponding letters as well asy and ksh of the Grantha 
alphabet are now frequently called to aid. It is obvious that 
many of the Sanskrit words im^Kirled into Tamil at various periods 
(Caldwell, loc. eit., Introd., pp. 86 sq.) have, in consequence of the 
incongruity of the Sanskrit and Tamil uotatirm of their respective 
phonetic systems, assumed disguises under which the ori^nal is 
scarcely ref'ognizable : examples are ulagu (loka), uruvam (rfipa), 
arukken (arka), arpuJUm, (adbhutam), wdihaMiram (nakshatram), 
irudi (risbi), iirkam (dtrgha), atasen (ri^ai)). Besides tlie Sanskrit 
ingredrents, which appear but sparsely in the old poetry, Tamil 
has borrowed from Hindustani, Arabic, and Persian a largo number 
of revenue, political, and judicial terms, and more recently a good 
many English words have crept in, such as treaty, papar, 

butler, dlctf act, ktdib^ club, kavamar^ governor, pdnnaXktdu^ ]r>enal 
code, sUrAru, sick, nujastirapu, magistrate. But, as conqiared with 
its literary sister Ian w^es, it has preserved its Dravidian character 
aingularly free from foreign influence. Of Tamil words which ^eve 
found a permanent home in English may be mentioned rally 
(kari\ mulligatawny (milagu^ popper, and tatjtisitr, cool water), 
cheroot (suruttu), pariih (paxeiyan). 

The laws of euphony (avoiding of hiatus, softening of initial 
consonants, contact of final with initial consonants) are far more 
complicated in Tamil than in Sanskrit. But, while they were 
rigidly adhered to iu the old poetical language (Sen-Tamil), there 
is a growing tendency to negdect them in the language of the 

S resent day (Ko^nn-Tamil). Jit is tme the Tamil rules totally 
iffer from the prevailing Sanskrit; still the probability is in favour 
of a Sanskrit influence, inasmuch as they appear to follow Sanskrit 
models. Thus, irul nikkin&nhecomes iru^Uskindn ; pan pAUirant, 
panAUirem ; vUKU kaydin^ vopir kan44n\ vdlsifumei^ v&tsirumei ; 
pman tanddn, paUmfunddn. Ifonns are divided into mgn-caete 
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«ji* pcffiottil aud low-ea»te or impononaly-^tho former comprising 
wdm ter rational beings, the latter all the rest Only in lu|^- 
ctste nouns a diatinouon between ntasculline and feminine is 
observed in the singnlar; both have a common plural, which is 
tndioated by change of a final n (feminine f) into r ; but the neuter 
Jtiral termination kaf (yaf) may be euperadded in every case. 
Oertain nouns change their base termination before receiving the 
case affixes, the latter being the same both for singular and pTnral. 
They are for the acc. ei, instr. df, social d^u (oifu, u^n), dat. ku, 
loa il (idaUil, in), abl. iUrundu (inimpt), ^n. wfeiffa (adu). 
There is, besides, a ^neral oblique affix in, which is not only fre- 
quently used for the genitive, but may be inserted before any of 
the aTOVt affixes, to some of which the emphatic particle i may 
also be superadded. In the old poetry there is a still greater 
variety of affixes, while tfiSre is an option of dispensing with alL 
Adjectives, when attributive, precede the noun and are unchange- 
able; when predicative they follow it and receive verbal affixes. 
The pronouns of the Ist i^erson are sing, ndn {ydn), infiezional 
base en, plural ndm (ydm), infl. nam, including, ningal, infl. rnga^, 
excluding the person addressed; of the 2d person nf, infl. un 
(nin, nun), plural nir (ntyir, nivir), ningaL infl. um, unged (num). 
To each of those forms, inclusive also of the reflexive pronouns 
Utn, tdm, tdngal, a place is assigned in the scale of honoiific pro- 
nouns. As in the demonstrative pronouns the forma beginning 
with i indicate nearness, those with a distance, and (in the ola 
poetry) those with u what is between the two, so the same forms 
beginning with e (or yd, as in ydt, dr, who!) express the intcrro> 
gative. The verb consists of three elementB-<-tne root (generally 
reducible to one syllable), the tense characteristic, and the personal 
affix. There are throe original moods, the indicative, im^rative, 
and infinitive (the 2(1 singular imperative is generally identical with 
the root), as well as three original tenses, the present, past, and 
future. The personal affixes are — sing. (1) (2) -dy, nonorifle 

•ir ; (3) masc. -dn, fern, -d^, honor, -dr, neuter -adu ; plural (1) 
•3m (-dm, -3 m) ; (2) Arhal \ (A) masc. fern. ’drkaJL, neut -ana. Tliese 
affixes serve for all verbs and for each of the three tenses, except 
that, in the future, -oda and -ana are replaced by -nm {khum), it 
is only in the formation of the tenses that verba differ, intransitive 
verbs generally indicating the present by -Hr- (-Innr-), the post by 
-d-, or -in-, and the future by -o- (-6-), and transitive verbs 
by the corresponding infixes, -kkir- (-kkinf-), (-nd-), and ; 
but there are numerous exceptions and seemingly anomalous forma- 
tions. Other tenses and moods arc expressed with the aid of 8|»ecial 
affixes or auxiliary verbs. Causal verbs are formed by various 
infixes (^id-, -oi-, and tbe jjassive by the auxiliary podu, 

to fall, or by tin, to eat, with a noun. The following four pecul- 
iarities are characteristic of Tamil : — first, the tcnselcsB negative 
form of the verb, expressed by the infix a, which is elided before 
dissimilar vowels; second, the predicative employment of two 
negative particles ilUi and alia, the one denying the existence or 
presence, tbe other denying the quality or essence ; third, the 
use of two sets of participles, — one, called adjective or relative 
IMtrliciple, which supplies the place of a relative clause, the language 
possessing no relative pronouns, and an ordinary adverbial particime 
or gerund ; and, fourth, the practice of giving adjectives a verbal 
form by means of personal affixes, which form may i^ain be treated 
as a noun by attaching to it the declensional terminations, thus : 
periya, groat ; periy&m, wo are great ; periydmukku, to us who are 
groat. The old poetry abounds in verbal forms now obsolete. 
Adjectives, adverbs, and abstract nouns are derived from verbs by 
certain affixes. All post-positions were originally either nouns or 
verbal forms. Oratio indireefa is unknown in Tamil, as it is in all 
the other Indian languages, the gerund enru being used, like lU 
ill Sanskrit, to indicate quotation. The structure of sentences is 
an exact counterpart of uie structure of words, inasmuch as that 
which (jualifles always precedes that which is qualified. Thus the 
attributive precedes the substantive, the substantive precedes the 
preposition, tlie adverb precedes the verb, the secondary clause the 
primary one, and the verb closes tlie sentence. The sentence. 

Having called the woman who had killed the child, he asked why 
she had committed such infanticide,’’ runs in Tamil as follows : — 

Kajandeivel kkoonipoteavule! ajelppittu nl Sy IppadI 

clmd her who klllod having caused to be called, **Thou wliy thus 
mtta Hisu-v-attI seyiiay Snra kSttdn. 
made child-niurdei having said he asked. 

Much as the similarity of the structure of the Tamil and its 
sister languf^B to chat of the Ugro-Tartar class may have proved 
suggestive of the assumption of a family affinity between the two 
classes; such an affinity, if it exist, must be held to be at least 
▼ery distant, inasmuch as the assumption receives hut the faintest 
shojle of support from an intercomparison of the radical and least 
variable portion of the respective languages. 

Literature, — The early existence, in southern India, of 
peoples, localities, animals, and products the names of 
which, as mentioned in the Old Testament and in Greek 
^ B^man writers, have been identified with correspond- 


ing Dravidian tertim goes far to prove the high antiquity, 
if not of the Tamil language, at least of some form of 
Dravidian speech (Caldwell, loc. cit., Introd., p^). 81- 
106 ; Madras District Manual, i., Introd., p. 134 eq^). 
But practically the earliest extant records of the Tamil 
language do not ascend higher than the middle of the 8th 
centuty of the Christian era, the grant in possession of the 
Israelites at Cochin being assigned by the late Dr Burnell 
to about 750 a.d., a period when Malayfilma did not exist 
yet as a separate language. There is every probability 
that about the same time a number of Tamil works sprung 
up, which are mentioned by a writer in the 11th century 
as representing the old literature (Burnell, loc, cit., p. 127, 
note). The earlier of these may have been Saiva books \ 
the more prominent of the others were decidedly Jaina. 
Though traces of a north Indian influence are palpable in all 
of them that have come down to us (see, c.//., F. W. Ellis’s 
notes to the Kural), we can at the same time perceive, as 
we must certainly appreciate, the desire of the authors to 
oppose the influence of Brahmanical writings, and create a 
literature that should rival Sanskrit books and appeal to 
the sentiments of the people at large. But tlio reflnement 
of the poetical language, as adapted to the genius of 
Tamil, has been carried to greater excess than in Sanskrit ; 
and this artifleial character of the so-called High-Tamil is 
evident from a comparison with the old inscriptions, which 
are a reflex of the language of the people, and clearly show 
that Tamil has not undergone any essential change these 
800 years (Burnell, loc. cU., p. 142). The rules of High- 
Tamil appear to have been fixed at a very early date. The 
Tolkdppipam. the oldest extant Tamil grammar, is assigned 
by Dr Burnell {On the Aindra School of Sanskrit Gram- 
marians, pp. 8, 55) to the 8th century (best edition by C. 
Y. T&m^aram Pillei, Madras, 1885). The Vtrasdliyam, 
another grammar, is of the 11th century. Both have been 
superseded by the Nanndl, of the 15th century, which has 
exercised the skill of numerous commentators, and con- 
tinues to be the leading native authority (English editions 
in Pope’s Third Tamil Grammar, and an abridgment by 
Lazarus, 1884). The period of the prevalence of the 
Jaineis in the P&ndya kingdom, from the 9th or 10th to 
the 13th century, is justly termed the Augustan age of 
Tamil literature. To its earlier days is assigned the 
Ndladiynr, an ethical ])Ocm on the three objects of exist- 
ence, which is supposed to have preceded the Kura! of 
Tiruvajluvan, the finest poetical production in the whole 
range of Tamil composition. Tradition, in keeping with 
the spirit of antagonism to Brahmanical infiuence, says 
that its author was a pariah priest. It consists of 1330 
stanzas on virtue, wealth, and pleasure. It has often been 
edited, translated, and commented upon ; see the introduc- 
tion to the excellent edition, just published, by the llev. Dr 
Pope, in which also a comprehensive account of the ]>ecul- 
iarities of High-Tamil will be found. To the Avvoi, or 
Matron, a reputed sister of Tiruvajjuvan, but probably of 
a later date, two shorter moral poems, called AttisUdi and 
Konreiv^yndan, are ascribed, which are still read in all 
Tamil schools. Chinldmani, an epic of upwards of 3000 
stanzas, which celebrates the exploits of a King Jivakan, 
also belongs to that early Jain period, and so does the 
Divdkaram, the oldest dictionary of classical Tamil The 
former is one of the finest poems in the language ; but no 
more than the first and part of the third of its thirteen books 
have been edited and translated. Kamban’s lidmdyanam 
(about 1100 a.d.) is the only other Tamil epic which comes 
up to the Chintdmani in poetical beauty. The most bril- 
liant of the poetical productions which appeared in the 
period of the Saiva revival (13th and 14th centuries) are 
two collections of hymns addressed to Siva, the one called 
Tiruvdsnkam, by Mfinikka-VAsakan and a later and larger 
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oae <salled TMramf by Bambfti&dlian and twp oibar 
devotees, Simdaraii aed Appan* Both these ooUeetiona 
have hem prioted* the fortaer in one, the latter in five 
volumes. Ihey are rivalled both in religioas fervour ax3d 
in poetical merit by a oontexnporaneous collection of 
Vaishoava hymns, the Ndla^fi^xX’-prabandham (also printed 
at Madras). The third section of it, called TiruvdymoJs or 

Words of the Sacred Mouth,” has lately been published in 
Telugu characters, with ample commentaries, in ten quartos 
(Ma&ts, 1875-^76). After a period of literary torpor, 
which lasted nearly two centuries, King Yallabha Deva, 
better known by his assumed name Ativlrarftma Fdndiyan 
(second half of the I6th century), endeavoured to revive 
the love of poetry by compositions of his own, the most 
celebrated of which arc the Nndadam^ a somewhat extra- 
vagant imitation of Sri Harsha’s Sanskrit Jf'aiahadhcm, 
and the Tertiv^rkei^ a collection of sententious maxims. 
Though he had numerous followers, who made this revival 
tha most prolific in the whole history of Tamil literature, 
none of the comj>ositions of every kind, mainly translations 
and bombastic imitations of Sanskrit models, have attained 
to any fame. An exceptional place, however, is occupied 
by certain Tamil sectarians called Uttar (t.e., siddhxiB or 
sages), whose mystical poems, especially those contained in 
the Sivavdkyam, are said to be of singular beauty. Two 
poems of high merit, composed at the end of the 17th 
century, also deserve favourable notice — the Kitineri- 
vilakkam, an ethical treatise by KumUragurupara De&ikan, 
and the PrahhulingalUti^ a translation from the Canarese 
of a famous text-book of the Yira-Saiva sect. See the 
analysis in W. Taylor’s Catalogtbe^ vol. ii. p. 837-47. 

Tho modom peiiod, which may be said to date fiom tho bo^iiming 
of the last century, is ushered in by two creat poets, one naUvo and 
the other foreign. Taynuidnavau, a phnoBopner oi the pantheistic 
school, composed 145S stau/as {rMal) which have a high reputa- 
tion for sublimity both of sentiment and style ; and the Italian 
Jesuit Joseph Boschi (d. 1742), under the name YlramAmuni, 
elaborated, on the model of the ChifUdmaryi,, a leligious epic 
Timhdvanif Which, though marred by blemishes of taste, is classed 
by native critics among the best productions of their literature 
It treats of the history of St Joseph, and has been printed at 
Pondicheny in three volumes, with a full analysis. English 
influence has here, as in Bengal and elsewhere in India, greatly 
tended to create a healthier tone in literatine both as to style and 
sentiment As one of the best Tamil translations of English books 
in respect of diction and idiom may be mentioned the Bdlavydpd- 
rUaf, or ** Little Merchants,” published by the Vernacular Text 
Society, Madras. P. Percival’s collection of Tamil Provtrl/s (3d od., 

1 875) should also be mentioned. Tlie coppe^n]at6 grautA, commonly 
called idsuTiamf and stone inscriptions in Tamil, many of which 
have been copied and translated ( Archmologiccd Survey of Southern 
India, vol. iv. ; H. Sewell, Lists of the Antiquarian Hemaine in the 
Presidency of Madras, vols. i., ii.), are the only authentic historical 
records. (See also Sir Walter Elliot’s contribution to the Inters 
national NumisTnato OrUntalia, vol. iii. pt. 2.) As early as the 
rime of the Chinese traveller Hwen Tsang, books were written 
in southern India on talipot leaves, and Albiruni mentions this 
custom as quite picvalent in Ins time (1031). It lias not died out 
oven at tho present day, though paper imported from Portugal has, 
during the last three centuries, occasionally been used. Madras 
is now the largest depository of Tamil palm-leaf MSS. , which have 
been described in Wilson’s Catalogue of the MackenrM Colleetxon, 
(Calcutta, 1823, 2 vols ), W. Ihylor's Codalomie (Madras, 1857, 8 
vol|,b and Oondasa’amy Iyer’s Catalogue (vol. i., Madras, 1861). 
The art of printing, however, which was introduced in southern 
India at an early date, while it has tended to the preservation of 
many valuable productions of the ancient literature, lias also been 
the means of perpetuating and circulating a deal of literary rubbish 
and lasciviousness which would much better have remained in 
the consporativ^ safe obscurity of manuscript. Dr Burnell has 
a note in bin memmts of S<nUh Indian Paleography (2d cd., p. 
44), from which it appears that in 1678 Tamil types were cut 
by Father Joffo da*Fana, and that a hundred years later a Tamil 
and Portuguese dictionary was published at Ambalakk&^u. At 
present the number of Tamil books (inclusive of newspapers) 
printed annuallyfar exceeds that of tho othei Dra vidian vernaculars 
put together. The earliest Tamil version of the New Testament 
was commenced by the Dutch in Ceylon in 168«; Fabricius’s trans- 
Urion appeared at Tranqnebar in 1715. Since then many new 


txanriarions of the irimle Sihhi have jpriiitrii, wmeft 
them have passed fhtouflhiwvemledlt^ TaswaiaamMQaiiy 
K 2;iegenha)gwaSJiheiiutlKi>i»ike thestady of 2^ ^ 

Bnrops by the publication of his CNaUmam IkmuUsa^ whhm 
uipeared at Haue in 1716. Some rime later the Jesait yathar 
devoted mudi time and labour to the eomg^tidn of 
fframmsrs both of tho vulgar and the poeticsil dialect The fonnsr 
is treated in his €hvmma$iUa loHsuhTamuKea, which was written 
in 1728, but was not printed till eleven years later (Tmaquebaiv 
1739). It was twice reprinted, and two Bmglish trsHslariDns have 
been published (1831, 1848). His Sen^ Tamil Oremmar, accessible 
since 1822 in an English translation by Dr Babington, was printed 
from his own MS. (davis humaniortm liUerarum sublimieris 
I Tamuliei idiomatis) at Tranqnebar in 1878. This work is espe- 
cially valuable, as the greater portion of it consists of a learned and 
exhaustive treatise on Tamil prosody and rhetoric. (See, on his 
other works, Graul’s lUise, voL iv. p. 327.) There are also gram- 
I mars by Anderson, Ehenius, Graul (in vol. ii of his Jjfibliotheea 
Tamuliea, lieipsic, 1855), Lazarus (Madras, 1878), Pope (4th 
edition in three parts, London, 1383-5), and Chrarntnaire JPranqaise’’ 
TamouU, by the Abb4 Dupuis, Pondichorri, 1868. The last two 
are by far the best. The India Office libiary possesses a MS. 
dictioiiary and grammar ”par le K4v. F^re Dominique’' (Pondi- 
cherri, 1843), and a copy of a MS. Tamil-ljatiu diotionary by the 
celebrated missionary Schwarz, in which 9000 words are explained. 
About the like number of words are given in the dictionaxy of 
Fsbricius and Hrcitlisupt (Madras, 1779 and 1309). Hottlei-’s 
dictionary, the publication of which was commenced in 1834, is a 
far more ambitious work. But neitlier it nor Winslow’s (1862) 
come up to the standard of Tamil scholarship; the Lietionnaire 
Tamout-Pra^ais, which appeared at Pondicherri in 2 vols. (1855- 
62), is superior to both, just as tho Ihcttonarium Lattno Oallieo-^^ 
Tamultcuni {ibid., 1846) excels tlie various Snglish-Tamil diction- 
aries which have been published at Madras. 

Compare the following works of rsforenee A. T. Mondlbre and J. Vinson 
In Dtctimnaire de$ JSeieneet Anthropotogigue*, «.e. ^'Dravldfens"; S. C. Chtttjr. 
The Thmil Plutarch, JaHkia, 1869 : J. Murdoch, Claee^ted Cataiogue qf Tamil 
Pnnteti Soeke Madras, 1BS6; C. £. Qovei, PeUt-Souge cf Semthnn Indui, 
Madias, 1871, Bishop Caldweirs Comparative Grammar of the JhaxidtaH 
Languagee, 2ded., London, 1876; Oranl's Bette nach Ontindten, vols. iv. and v.; 
the qnaiteily LfS/i of Book% rCRiHiercd in the Madias prebidonoy , [l)r Maclean's] 
Manual of the Admtniett ation of the Madt ne Pre^ideney, vols. i. and II., Madras, 
1886, foUo; and F. MttUer, OrundrUe der apiachwUeenwhaft, Vienna, 1HI4, lit. L 
168-340. (B. R.) 

TAMWORTH, a municipal borough and market-town 
of England, on the borders of Staffordshire and Warwick- 
shire, chiefly in the former, is situated at the junction of 
the Tame with the Anker, and on branches of the London 
and North-Western and Midland Railway lines, 7 miles 
south-east of Lichfield, 20 north-west of Coventry, and 110 
north-west of London. The castle, situated on a height 
above the Anker near its junction with the Tamo, is now 
chiefly of the Jacobean period, but is enclosed by masgive 
ancient walls. It was long the residence of the Saxon 
kings, and, after being bestowed on the Marmions by 
William the Conqueror, remained for many years an im- 
portant fortress. Through the female line of the Mar- 
mions it has descended to the Marquis Townshend. 
Formerly the town was surrounded by a ditch called the 
King’s Dyke, of which some trace still remains. The 
church of St Editba, originally founded in the 8th century, 
was rebuilt, after being burned by the Danes, by Edgar, 
who made it collegiate^ but the present building in the 
Decorated style was erected after a fire in the 14th century 
Since 1870 it has been undergoing restoration at a cost of 
£10,000. The free grammar school, refounded by Edward 
YL, was rebuilt in 1677, and again in 1867-68 at a cost 
of £3000. The other public buildings are the swimming 
Imth and boys’ institute (1885), the town-hall (17P1^ 
and the arcc^e, formerly used as a covered market, but 
recently obtain^ by tibe Salvation Army. The charities 
include Guy’s almshouses, endowed iu 1678 by Thomas 
Guy, founder of Guy’s Hospital, London, and the cottage 
hospital with twenty-one beds. Waterworks have recenthr 
been erected at a cost of over £25,000. On the moors 
burgesses have rights for cattle. Coal, fireclay, and blue 
and red brick clay are dug iu the neighbourhood i and 
there are also market gardes. The town posseeaes a 
clothing factory, paper-mills, and manufactories of anudi 
wares. The population of the municipal borough (area 
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$jom) ik 1871 vw 4889, 90i in 1881 it ms 4891,— 
bf the pediemeiitery boKongh (erea 11,802 aem) in 
the eame yeaj^ being 11,498 and 14,101* Tamworth 
ceacM to be a pevliamentaiy borough in 1865. 

ftmwerth ia Bitiuited near the ol<i Bomeq Watling Street, and 
oocnpies the aite of e fort which, from the begirnilog of the 8th 
eentanr, was the chief royal reeidence in Mercia^ The town, after 
being onnit by the Danea, was rebuilt and fortified by Ethelfleda, 
dau^ter of Alfred the Great. Fi^om the reign of Sdward the 
Martyr to that of William Bufns it was a roval mint, and some of 
the coins struck at Tamworth are still in existence. The town was 
inoorpovated in the 3d year of Elizabeth, from whom it obtained 
the grant df a fair and the confirmation of various privileges 
bestowed by Edward The Elizabethan charter was superseded 
by one conferred by Charles 11., which continued to be the govern* 
ing charter of the town till the passing of the Municipal Act The 
town, with occasional intermissions, returned members to parlia- 
ment from the reign of Henry I. till 1885. Among its more die* 
tinguiehed representatives have been Thomas Guy and Sir Kobert ; 
Pea. I 

TANAGER, a word adapted from the quasi-Latin Tanr 
affra of LinnsBUS, wbiob again is an adaptation, perhaps 
with a classical allusion, of Taiigam^ used by Brisson and 
Bufion, and said by Marcgrave Her, NaU JBradLixy 

p. 214) to be the Brazilian name of certain birds found in 
that country. From them it has since been extended to 
a great many others mostly belonging to the southern 
portion of the New World, now recognized by ornitholo* 
gists as forming a distinct Family of and usually 

considered to be allied to the FringillUl^ (c/1 Finch, 
vol. ix. p. 191); but, as may be inferred from Prof. 
Barker’s remarks in the Zoological Tramacllom (x. pp. 
252, 253, and 267), the Tanagrtda are a feebler ’* form, 
and thereby bear out the opinion based on the examination 
of many types both of Bir^ and Mammals as to the lower 
morphological rank of the Neotropical Fauna as a whole 
{cf. Bieds, vol. iii. p. 743). 

The Tanagers are a group in which Mr Sclater has for many yfars 
intcrestod himself, and his latest treatment of them is contained 
in the British Museum Catalogue (xi. pp. 49-307) Therein ho 
admits the existence of 375 species, which he arranges in 59 geneia, 
fonning six Subfamilies, Proaiiatiim^ EupJimivimt Taimqrinse^ 
Lamprolinm, Phaniieophilinm^ and Fityhnmn These ate of vciy 
unequal extent, for, while the first of tliem consists of but a single 
species, Fromtae Urm ^ — the position of which may be for seveial 
reasons still opon to doubt, --the third includes more than 200. 
Nearly all are birds of small size, the largest barely exceeding a 
Soig-Thrush. Most of them are remaikable for their gaudy 
colouring, and this is especially the case in those forming tho 
genus cmled by Mr Sclater, as by most other authors, Cailute^ a 
tenn inadmissible through preoccupation, to which the name of 
Tamgra of right seems to belong, while that which he names 
Tanagra should piobahly be known as Tkraupis, The whole 
Family is almost conllnea to the Neotropical Region, and there 
are several forms peculiar to the Antilles ; but not a tenth of the 
species reach oven southern Mexico, and not a dozen appear in the 
northern part of that country. Of the genua Pyranga, which has 
the most noithoru range of all, three if not four siteciea are common 
summer immigrants to some part or other of tne United States, 
and two of them, P. rtthra and P, mtiva , — there known respectively 
as the Scarlet Tanager and the Summer Red bird,— roach even the 
Dominion of Canada, visiting as well, though accidentally, 
Bermuda. P, atstiva has a western representative, P. eooperif which 
by some authors is not recognized as a distinct species. The males 
uf all these are clad in glowung red, P. ru5m having, however, tho 
uings and tail black. The remaining species, P. Ivdavicianai the 
nudes of which are mostly yellow and black, with the head only 
M, does not appear eastward of the Missouii plains, and has not 
so northerly a range. Another species, P. heptmeaf has just shewn 
telf within the limits of the United States. In all these the 
females are plainly attired ; hut generally among the Tanagers, 
however bright may be their coloration, both sexes are nearly alike 
in plumage. Little has been recorded of the habits of the species 
of Central or South America, but those of the north have been as 
cdosely observed as the rather retiring nature of the birds renders 
possible, and it is known that insects, especially in the laival 
^dition, and berries afford the greater part of their food. They 
hsve a pleasing song, and build a shallow nest, in which the eggs, 
generally 8 in number and of a graeniah-blue marked with brown 
«»d purple, are laid. 

On a whole the Tanagridm may perhaps be considered 


to hold the same relation to tho FringiKidx as the Ictepidm 
do to the S^VMdn and the Mnwtiltidst to the SyhtidB or 
Tutdidm^ in each case the purely New-World Family being 
the feebler ” type. (a. n.) 

TANCBED (d. 1112), son of the marquis Odo the Good 
and Emma the sister of Robert Guiscard, one of the most 
famous heroes of the first crusade. Bee Cbusadxs, vol, 
vi. p. 624 9q. 

TANCBEU, the last Norman king of Sicily, reigned 
1189-1194. See Sicily, vol. xxiL p. 26. 

TANGANYIKA, a lake in East Central Africa, called 
Msaga (“ tempestuous ”) by tho Wakawendi and Kimana 
by the Warungu. The meaning of the name Tanganyika 
is, according to Cameron, nothing more than the mixing 
place.” It is the longest freshwater lake in the world, 
being about 75 miles longer than Lake Michigan. 
Although the Arabs had long known of the existence of 
the lake, the first Europeans who discovered it were Speke 
and Burton in 1858. It has since been visited by Living- 
stone, Cameron, Stanley, Thomson, and Hore, who have 
all added to our knowledge of it. Tanganyika, which is 
situated some 600 miles as the crow flies from the east 
coast of Africa, extends from 3*" 1 6' S. lat. to 8° 48' S. lat, 
and lies between 29** 10' E. long, and 32* 30' E. long. Its 
length is 420 miles, and its breadth varies from 10 to 50 
miles. Its area is 12,650 square miles, and its altitude 
may be taken as 2700 feet above sea level (Cameron, 2710; 
Stanley, 2770; Hore, 2750; Popelin, 2665). It has a 
coast-line of 900 miles in extent. Its greatest depth has 
not yet been determined, but Hore states that a 168-fathom 
rope often failed to reach the bottom. Tanganyika may 
be described as an enormous crevasse. It is bordered on 
all sides by hills and mountains, some of which rise to 
from 5000 to 10,000 feet above its waters. The scenery 
is marked by exceptional grandeur, and is well calculated 
to impress the traveller. Burton says : — 

It filled us with admiration, with mi under, and dehglit. Beyond 
the short foreground of lugged end piecipitoUb hill-fold, ^own 
which the footpatli )>ainfally zigzags, a nanow plot of emerald 

f recn shelves gently towards a ribbon of glistening yellow sand, 
ere bordered by sedgy lushcb, there clear and cleanly cut by tho 
breaking wavelets. Farther in fiont stretches an expanse of the 
hghte&t, softest blue, from SO to 35 miles m breadth, and sprinkled 
by the east wind with descents ot snowy foam. It is bounded on 
the other side by tall and lirokcn walls of purple hill, decked and 
cap|ied wdtli pearly mist, or standing sharply jHmcilled against tlie 
arure bky. To the south he high bluff headlands and eapes ; and 
as the eye dilates it falls on little outlying islets, bpeckling a sea 
horizon. Yillnges, cultivated lands, the fieqiicnt canoes of the 
fishermen, give a sonietbuig of life, of variety, of movement to tho 
sceneiy.” 

Tanganyika is fed by numerous rivers and streamlets 
which flow from the surrounding hills, the yearly rainfall 
being about 27 inches, but the rainy seasons vary extremely 
in different years, altering the surface area of the lake 
accordingly. Ilore found that between March 1879 and 
August 1880 tho waters had fallen 10 feet 4^ inches, 
as marked by a water-gauge he had erected at Ujiji, and 
he also saw evident signs of the receding of the waters all 
round the shores of the lake — bolts of dead timber and 
bleached rock. Some 120 rivers and streams flow into the 
lake; the most important river is the MaIagaro.si, near 
Ujiji. Just below the rapids its width is 500 feet, and 
the average depth 5 foot. For many years Tanganyika 
was a riddle to African explorers, — Lhingstone, Baker, and 
others believing that it belonged to the Nile system, and 
that it was connected with the Albert Nyanza. That this 
theory is incorrect was proved when Livingstone and 
Stanley explored the north end of the lake in November 
1871, finding no outlet. It was Cameron, in March 1874, 
who first solved the riddle, and found that the outlet ot 
Tanganyika was the river Lukoga, at about the centre of 
the western shore of the lake, 5* 52' 45" S. lat. In 1876 
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this outlet was visited by Stanley, who found that there 
was no apparent outflow, and doubt was thrown upon 
Cameron’s observations, which, however, have been proved 
to be correct by Hore, who in 1880 found a strong current 
setting unequivocally out of the lake. Not only so, but he 
obtained good views of the river, which gradi:^ly widens 
soon after the rapids near the lake are pass^. He followed 
the river to 6* 50' S. lat., and, from an altitude of 1100 
feet above the river, he saw it flowing far away to the 
westward. The question is therefore settled that Lake 
Tanganyika belongs to the Congo system, but it is only an 
occasional tributary to that mighty river, its contribution 
depending upon the rainfall The lake is subject to fre- 
quent storms, especially from the S.S.K and S.W., lasting 
sometimes for two or three days, and leaving a heavy swel^ 
which proves a great hindrance to navigation. Hore says 
I have never witnessed such wondrous cloud-scenery 
and majestic effects of thunder and lightning as on Tan- 
ganyika/’ 

The fthores and water of tlie lake abound in animal life, — crocodiles, 
the hippopotanius, otters, and many kinds of fish being found in its 
waters. Flocks of waterfowl abound in the river nioutlis: gulls, 
divers, herons, kinglisheia, eagles, tish-hawks, and black ibu are 
very numerous. Tne shores are very fertile,— rice, manioc, kaflre 
corn, two kinds of giound nuts, mause, uleysi, pumpkins, sweet 
potatoes, sugar-cane, castor-oil tree, tamarind, cotton, tomato, 
and cucumber growing luxuriantly. The oil palm grows at Ujui, 
Vrundi, and at the south end of the Jake, the borassus near the 
Halagarusi river, the screw palm in Uguha, and the raphra in 
several localities. The tzetse fly is found on the shores of the lake 
from Ujiji round the southern end as far as Ubwari on the west 
coast. Amongst the useful timber trees may be noticed the gigantic 
mbnlo, the raininga, lignum vitse, and ebony. The p^plo inhabit- 
ing the countries on the borders of the lake form ten distinct tribes, 
with separate national ^leculiarities and customs. Tliey live in 
well-organized villages, in which considerable social order is main- 
tained They have also learnt, to some extent at any rate, to 
utilize the products of their country: thev woik their own iron 
and copper ; salt is prepared for barter ; palm oil is collected ; and 
in some places there are large potteiy works. Their fishing industry 
is extensive, and dried flsli is exported ; boatbuilding is carried on 
to a small extent ; cotton cloth is manufactured at several xdaces, 
and at others the famous grass or palm-fibre cloth ; whilst the 
dairy farms of Uhha expoH packages of butter. There are sev- 
eral London Missionary Society stations on Lake Tanganyika, also 
one belonging to the Roman Catholics; and a station of the African 
International Association is situated at Karema. Ujyi, an Arab 
town of some importance, stands on the eastern shore of the lake. 

TANGIERS, or Tangikk {Tanja\ a seaport of Morocco 
and capital of a pasbalik, on Strait of Gibraltar, 
about 14 miles to the east of Cape Spartel, stands on two 
eminences at the north-west extremity of a spacious bay. 
The town has a fine appearance from the sea, rising 
gradually in the form of an amphitheatre, and defended 
by walls and a castle. The streets, which are unpaved, 
are very narrow and crooked, and the liouses, except those 
occupied by foreign ambassadors or consuls and a few 
others, are mean. The main thoroughfare is that which 
leads from the Bab-al-Marsa (Gate of the Port) to the 
Bab-al-Sok (Gate of the Market Place) ; the sok presents 
a lively spectacle^, especially on Sundays and Thursdays. 
The mani^actures of Tangiers are of little importance, 
oonssfiting chiefly of coarse woollen cloth, mats, and 
potteiy; tanning is also carried on, but the leather, 
though much esteemed in Europe, is inferior to that made 
in other parts of Morocco. The harbour is a more road- 
stead, but it is the best Morocco possesses, and affords 
good anchorage and shelter to the largest vessels, except 
during the prevalence of strong winds from the nor^-west 
or east. Tangiers has a large trade with Gibraltar. The 
climate is temperate and healthy, but the inhabitants often 
sufler much in summer from deficiency of water-supply. 
Tangiers, which is the residence of all the foreign ministers 
and consuls to the court of Morocco, has a population esti- 
mated at about 20,000, of whom some 400 are Europeans. 
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The Romaa which stood in the immodiate vidnitgr of 

iho site of Tangiets, boasted of great antiqitityj under Augims 
it becfune a firee city, and Claudius made it a Roman colony and 
capital of Tingitaua. It was held sttoceaeively by Vandals, Bysaib 
tines, and Arabe, and fell into the hands of the Portuguese towards 
the end of the 16th century. In 1602 it was made part of the 
dowry of Catherine of Brsganza on her msrrisge with Charles II. 
of Sngland ; the English defended it in 1680, buty on account of its 
expense, dismantled it in 1684 and abandoned it to the Moors, who 
fomfiad it anew. It was bombarded by a Spanish fleet in X7A) 
and by the French in 1844. 

TANHAUSER, or TANNHiussB, the subject of one of 
the most famous of old German legends, is represented 
as a knight who after many wanderings comes to the 
Yenusberg. He enters the cave where the Lady Venus 
holds her court, and abandons himself to a life of sensual 
pleasure. By and by he is overcome by remorse, and, 
invoking the aid of the Virgin Mary, he obtains p6r<- 
mission to return for a while to the outer world. He 
then goes as a pilgrim to Rome, and entreats Pope Urban 
to secure for him the forgiveness of his sins. The pope, 
who happens to have a rod in his hand, says it is as im- 
possible for him to be pardoned as for the rod to blossom. 
Tanhauser therefore departs in despair, and returns to the 
Lady Venus. In three days the rod begins to put forth 
green leaves, and the pope sends messengers in all direc- 
tions in search of the penitent; but he is never seen again. 
This legend was at one time known in every part of 
Germany, and as late as 1830 it survived in a popular 
song at Entlibuch, a version of which was given by 
Uhland in his A lie hock- und niederdeutsche Volkalieder. 
It cau be traced back to the 14th century, but in its 
original form seems to have belonged to the period of 
Teutonic paganism. According to some legends, the Venus- 
berg is the Hoselberg or Horselberg, a hill near Eisenach 
associated with the Teutonic goddess of the nether w^orld, 
who was known by various names, such as Hulda, Hilde^ 
and Hel. To this goddess the name of Venus appears to 
have been transferred. Among the attendants of Hulda 
was the faithful Eckhart, and in the preface to the 
Heldmhuch he is said to sit before the Venusberg, and 
to warn passers-by of the dangers to which they may be 
exposed if they linger in the neighbourhood. The legend 
has been reproduced by seveial modern German poets, 
and forms the subject of one of Wagner’s operas. ^ 

In the 13th century, contemporary with Pope Urban 
IV., there was a German knight called Tanhauser, who was 
well known as a minnesinger at the court of Frederick 
IL, duke of Austria. After Duke Frederick’s death 
Tanhauser was received at the court of Otho IL, duke of 
Bavaria ; but, being of a restless disposition, and having 
wasted his fortune, he spent much time in wandering 
about Germany. He also went as a crusader to the Holy 
Land. His poems (printed in the second part of the 
Minnednger^ edited by Von der Hagen) are fresh, lively, 
and graceful, but lack the ideal tone which marks the 
writings of the earlier minnesinger. He was much 
esteemed by the meistersinger, and it is possible that the 
story of his adventurous life may have been connected 
with the old legend about the Venusberg. 

See Kommann, Mona Veneria (1614), and Grasse, Die 
Hitter TanhdmtTf and Der Tanhanaer und j&wige Jude; alsoEfuider, 
Die Tctnhduaer Sage und der Minneahnger Taamlmaar, 

TANJORE, a district of British India, in the Madias 
presidency, lying between 9* 50’ and IT 26’ N. lat. and 
between 78” 55' and 79” 55' E. long., with an area of 
3654 square miles. It forms a portion of the Southern 
Carnatic, and is bounded on the N. by the river Coleroon, 
which separates it from Trichinopoly and South Arcot 
districts, on the E. and S.E. by the Bay of Bengal, on 
the S.W. by Madura district, and on the W, by 
Madura and Trichinopoly and Pudukotta state. Tai^jore 
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H gikrden of Sontliom India, Zt k ynH 
ip^tared hf an okborata qrokm of damn, cuts, and oanals 
in eobncodon with the riven Cauvaiy and Ooleroon, and the 
0 oil k ezeeedingly productive. The delta of the Cauvery 
oocupiee the flat northern part, which k highly cultivated 
with rice^ dotted over with groves of cocoa-nut trees, and 
densely populated. Tanjore k a land of temples, many 
of them being of very early date. The g^eat temple of 
Tanfore city k said to be the finest in India ; it is of the 
1 Jth century, and remains in excellent preservation to the 
present day. The district has a coast-line of 140 miles, 
but communication with shipping is unsafe, owing to a 
heavy surf which breaks incessantly on the shore. The 
rainfall, as elsewhere on the Coromandel coast, varies 
considerably from year to year ; the mean annual fall, as 
observed at ten stations for four years, was 47*14 inches. 
Tanjore k amply provided with means of communication. 
It is traversed by two branches of the Southindian Railway. 

The census of 1881 returned the population of the district at 
2,130,388 (males 1,026,528, females 1,103,866), of whom 1,930,421 
were Hindus, 112,058 Mohammedans, and 78,258 Christians. 
Tanjore is the first district in which Protestant missions be^an, 
and now it is second only to Tmnevelly in the number of its 
Christian missions. These establishments were taken over in 1826 
by the Society for the Propagation of the Gosnel, which subse- 
quently founded missions in several parts of the district. The 
total number of native Protestants belonging to tho various societies 
in 1881 was 8255. Boman Catholic missions in Tanjore date from 
tho first half of the 17 th century, and the number of native Roman 
Catholics in 1881 was 67,745. Five towns have populations ex- 
ceeding 10,000, vis., Tanjore (see below), Negapatam 53,855, Com- 
baconum 60,098, Mayavaram 23,044, and Munnargudi 19,409. 

Of the total area of the district, reckoned at 2,392,117 acres, 
1,468,600 were returned in 1884-85 as cultivated, and 149,228 as 
available for cultivation, while forests covered 21,422 acres. Rice 
is the staple crop, and is raised almost entirely by arliOci.il irriga- 
tion; men crops are common; plantain and betel- vino gardens 
abound in the delta, where sugar-cane and tobacco are also culti- 
vated. The chief manufactures are metal wares, silk cloths, carpets, 
and pith-work. Imports consist chiefiy of cotton piece goods, 
twist and yarn, metals, timber, and betel nuts. Rice is W far the 
most important article of export alike by sea and land. The gross 
revenue m 1884-85 was £549,982, the land yielding £389,755. 

The modern history of Tanjore commences with its occupation 
by the Mahrattas in 1678 under Veiikaji, the brother of Sivaji the 
Great. The British first came into contact with Tniuore by their 
expedition in 1749 with a view to tho restoration of a aepos^ rqjd. 
In this they failed, and a subs^nent expedition was bought off. 
Th^Mahrattas practically held Taqjore until 1799. In October of 
that year it was ceded to the Fast India Company in absolute 
sovereignty by R^jd Sharabhoji, pupil of the missionary Schwartz, 
the company engaging to pay the rsyd of Tanjore oue-fifth of the 
net revenue of the territory which was transferred to them, with a 
further sum of £35,000. K^jd Sharabhoji retained only the capital 
and a small tract of coun^ around. He died in 1838, and was 
succeeded by his son Sivaji, on whose death in 1855 without an 
heir the house became extinct, the rights and privileges appertain- 
ing to it ceased, and Tanjore became British territory. 

TANJORE, capital and administrative headquarters of 
the above district, k situated in 10® 47' N. lat. and 79* 
10' 24^ E. long. As the last capital of the ancient Hindu 
dynasty of the Cholas, and in all ages one of the chief 
political, literary, and religious centres of the south, the 
city is full of interesting associations. Its monuments of 
Indian art and early civilization are of the first importance. 
Besides its great temple, the city is famed for its artistic 
ig^aufactures, including silk carpets, jewellery, repotuse 
work, copper wares, &c. It contained a population in 
1881 of 54,745 (26,272 maxes and 28,473 females). The 
South Indian Railway connects Tanjore with Negapatam, 
its seaport on the east, and Trichinopoly on the west, 

TANNAHILL, Robert (1774-1810), one of the most 
popular of the successors of Burns in song-writing, was a 
weaver in Paisley, where he was born in 1774. He was 
apprenticed to his father’s trade at the age of twelve, in 
the year of the first publication of ’the poems of Bums, 
which quickened the poetic ambition of so many Scottkh 
youths in humble life. The young apprentice studied and 


comiiosed as he drove the shuttle to and fro, with 
shelf and ink-little rigged up on his loom-post. Apart 
from hk poetry, he had little variety in hk lifa He was 
shy and reserved, of small and delicate physique, and took 
lit^ part in the vigorous social life of the town, beyond 
sitting and smoking at a club of local worthies, and occa- 
sionally writing humorous verses for their amusement. 
He had apparently but one love affair, the heroine of 
which was the original of " Jessie, the Flower of Dunblane.” 
He bade her farewell in indignant rhymes after three years’ 
courtship. The steady routine of hk trade was broken 
only by occasional excursions to Glasgow and the land of 
Bums, and a year’s trial of work at Bolton He began in 
1805 to contribute verses to Glasgow and Paisley period- 
icak, and published an edition of his poems by subscription 
in 1807. Three years later the life of the quiet, gentle, 
diflBldent, and despondent poet was brought by his own act to 
a tragic end. Tannahill’s claims to remembrance rest upon 
half a dozen songs, full of an exquisite feeling for nature, 
and so happily wedded to music that their wide popularity 
in Scotland is likely to be enduring. London’s Bonnie 
Woods and Braes,” Jessie, the Flower of Dunblane,” and 

Gloomy Winter’s Noo Awa ” are the best of them. 

Tannahiirs contenary was celebrated with groat honour at Paisley 
in 1874 ; and» in an edition by Mr David Semjde, published in 1876, 
there is an exhaustive and minutely learned account of all that has 
been preserved concerning the poet, his ancestry, and tlio occasions 
of his various poems. 

TANNIN, a generic name for a class of vegetable 
substances which, as the name indicates, are all available 
for tanning, meaning the conversion of animal hide into 
leather. Tannin is widely diffused throughout the vege- 
table* kingdom. An enumeration of the principal materials 
which form the commercial sources of the substance will 
be found under Leather, vol. xiv. p. 381, and in various 
special articles referred to from that heading. 

Our chemical knowledge on the subject is very limited ; 
i and, as long as we know no better, each of the various 
tanning materials must be viewed as containing a “tannin” 
of its own kind.^ Only a few have as yet been obtained 
in a state approximating chemical purity. The following 
characters are common to them all : — 

(1) All are colourksa or little-coloured non-volatilo soIhIh, sol- 
uble in water aud in alcohol ; the solution has au astringent taste. 

(2) They colour blue litmus pajicr feebly red, yet all unite with 
the alkalies into soluble salts ; the solutions of these eagerly absorb 
oxygon from tho air, with formation of dark-coloured pioduets. 

(3) They form insoluble salts with the oxides of lead, zinc, 
copper, {iroducible by addition of solution of the tennin to one of 
the reimt'tive acetate. 

(4) They form very dark-coloured (green pi bine) compounds 
with ferric oxide, conveniently producible by addition of the tannin 
to forric or ferroso-ferric acetate. Ordinal y old-fashioned black 
(gall-nut) ink may be quoted as an illnstratioii. 

(6) Tannin solutions precipitate gelatine as an insoluble compound, 
generally assumed to be chemically siinilarto the substauee of leather. 

(6) If a piece of raw hide be ])laced in a solution of any tannin, 
it imbibes the latter with fonnation of Leather (q.v,). 

(7) Aqueous tannin-solutions, il mixed w’ith dilute sulphuric ac id, 
are readily oxidized by solution of })crinanganato o! potash, which, 
being reduced to manganous salt, loses its intense violet colour. 

Upon the last two propositions Low enthal has based a convenient 
method for the assaying of tannin materials. A known w’cight of 
the substance to be aiiuTyscd (say sumach) is extract'd with water, 
and the extract diluted to a known volume. An aliquot ]>oi t of 
the extract is then mixed with a certain proportion of a standard 
solution of iiidigo-carmin and of sulphuric acid, and, after laigc 
dilution with water, standard permanganate is drop|>cd in fioin a 
burette (graduated glass tube) until the colour ol the indigo is 
completely discharged. After deducting the volume of reagent 
which would have been taken up bv the indigo alone, the rest is 
put down as corresiioiiding to tho “permanganate reducers genc- 
lully.’' Another measureu volume of the extract is then poured 
over a sufficient weight of diy shavings of rawj hide, after 
been suitably diluted, and the whole is allowed to stand until the 
tannin has all passed into the hide. The Iniuid is then filter^, 

* Coffee beans and tea leaves contain peculiar lannina. 
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and a tneasafiHl 7q|ttm«, corretpmding to exactly iha qmoitity 
axtraot uaad for the assay, tested sritli p6rmal^pulate. The volume 
of resftent used this tiine ii deducted m>iii that used in the assay 
as a correction. From the net permanganate the weight of pure 
gallotaaaic acid which it Would mddiae is calculated on tlie basis 
of standard experiments, aiid from this weight the ** percentsge of 
tannin’^ is deduced, ^e method is purdy empirical, and the 
results are of no value unless obtained according to a rigorously 
prescribed mode of procedure. Of individual tannins that of the 
gall-nuts, known as Haihtannic acid, is best known. For its pre- 
paration (according to Pdlouan) powdered gall-nuts are placed in 
an apparatus for extraction **hy (Usplacsment,” and in it soaked 
in a mixture of 9 parts of etber and 1 part of water for twenty-four 
hoiais. The liquid is then allowed to drain off, and the residue 
washed with aqueous ether. Tlie liquid on standing separates 
into two layers, — a lower heavy layer, which contains the tannin, 
and an upper more pur^ etheieal layer, which contains gallic add 
and ether impuritieB. The lower layer is drawn off, washed once 
or twice with etber, and then* evaporated to diyness at a gentle 
heat ; the tannin remains as a porous friable mass of a slightly 
gr^ish-yellow colour. This is the tannin of the pharmaceutist. 

ouch taumn is not by any means an absolutely unitary substance. 
Its solution, if allowed to stand in the presence of a ferment which 
is naturally present in gall-nut extract, or more readily if boiled 
with sulphuric acid, yields a large proportion of gallic acid, which 
is easily obtained in pme crystals According to Fltrecker, glucose 
is formed at the same time, whence he viewed tannin as agluooside 
(see Sttoah). Hut this is now recogiiired as a mistake, since Hngo 
l^hiff showed that pure tannin is only digallic acid, Gj4H^oOs— 
(gallic acid) minus IH^O Pure tannin, according to 
SohifT, can be obtained by dehydrating pure gallic acid by means 
of chloride of acetyl. The tannin of the Chinese gall-nuts seems 
to be identical with gallotaimic acid. 

Querciiannxc ActiL — ^The tannin of oak bark is certainly different 
from gallotannic acid, because it yields no gallic acid when boiled 
with dilute vitriol £iti {Jahresh, Uber die ForUchr, dcr Chemie 
tor 1880, p ^ 98 ) prepaics if by extracting the powdered bark with 
dilato alcohol at a gentle heat, adding ordinary ether to the alcoholic 
extract, and shaking out the tannin with acetic ether. The acetic 
ether extract is distilled to lecover the solvent, the residue filtered, 
and the filtmte evaporated to dr3'ne8s to obtain the pure (?) tannin 
as a reddish-wlute jiowder of the composition At ISO- 

140 *^ C. it loses water and forms pMohaphen, 0!|4nio0j., a brown 
solid insoluble in watet but solublo m solution oi tne tannin. 
Qtiercitannic acid forms quite a senes of such anhydrides: 

I G34ll«,40i4. Somc, it not all, of 

these are contains in aqueous oak-bark extract, and they play an 
important part in its application for tanning. According to £tti, 
quercitannic acid is a tri-methyl sulistitution-product of digallic 
acid, CuHjnO^ minus 3 H plus 80 Hj«»Ci 7 lLc 0 g. 

Brides these tw’o tannins, those of coffee and cachou are the 
only ones which have boon obtained in a relatively definite form. 

TANNING. See Leather. 

TANTALUM. A rare element closely allied to 
Niobiom. See vol. xvii. p. 513. 

TANTALUS, a hero of ancient Greek m 3 fth and 
legend. He was a son of Zeus and Pluto Wealth "), 
and became the father of Felops, Proteus, and Niobe. He 
dwelt in splendour on Mount Sipylus near Smyrna, and 
was admitted to the table of the gods themselves. But 
he abused the divine favour by revealing to mankind the 
secrets he had learned in heaven, or by killing his son 
Falops and serving him up to the gods at table. Another 
story was that ho stole nectar and ambrosia from heaven 
and gave them to men. According to otheni» Pandareus 
stole a golden dog which guarded the temple of Zeus in 
Crete, and gave it to Tantalus to take care of. But, when 
Pandareus demanded the dog back, Tantalus denied that 
he had received it. Therefore Zeus turned Pandareus into 
a atone, and flung down Tantalus with Mount Sipylus on 
the top of him. The punishment of Tantalus in the lower 
world was famous. He stood up to his neck in water, 
which fled from him when be tried to drink of it ; and 
over his head hung fruits which the wind wafted away 
whenever he tried to grasp them. From this myth is 
derived the Boglish word tantalise.’* Another story is 
that a rock hung over his head ready to fall and crush 
him. The tomb of Tantalus on Mount Sipylus was pointed 
out in antiquity, and has been in modem times identified 
by Tezier with th*e great cairn beneath Old Magnesia; 
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but Prof. W. St Itaiiissy liic&ias te it i 

remarkable rook-cmt tomb besidie IfiigaesaiL Tbe stmt of 
Tantalus contains a remiaisemoe of a setnMShmek MpgabMU 
which had its seat at Sipylus^ file oldest and hplisst tliy 
of Lydia, ahd one of the Urthplaees of early Qroek 
dvilisation. Or this ancient city Ae remains are still 
visible on the northern slope of Mount Sipylus^ and about 
4 miles east of Mamesia. They oonsiat of sepulchsal 
mounds, rock-cut tombs, and a small aero](i(flis perched on 
an almost inaccessible crag which juts out from the nearly 
perpendicular Kmestone wail of Mount Sipylus. There 
was a tradition in antiquity that the city of Tantalus had 
been swallowed up in a lake on the mountain ; bnt the 
legend may, as Prof, W. M. Elamsay thinks, have been 
suggested by the vast ravine which yawns beneath the 
acropolis.^ This acropolis is too small ever to have been 
tho seat of a great empire ; rather, like Peasinus and other 
great religious centres of Asia Minor, it may have been 
**the seat of a priestly sueerainty maintained over^ the 
kier(Hioulai [sacred slaves] of the surrounding district.” 
Connected as the city was on the one hand with the sea, 
and on the other with the capital of the ancient kingdom 
of Phrygia by means of the royal road,” it was a natural 
meeting-place for Greek and Oriental culture. A com- 
parison of the art of Phrygia wirii the early art of Mycenrn 
and Olympia has fully confirmed the legend which con- 
nects the family of Tantalus with the Peloponnesus. 

See Fklops, Pkryuia, and a paper by Prof. W. M. Bamsay in 
Journal qf HeUcnic i^iudite, lii. p. SS oq, 

TAOISM. See LAo-tsee. 

TAORMINA (Tauromenitm), now an unim|)ortant vil- 
lage of about 3000 inhabitants, is magnificently situated 
at the edge of a precipitous cliff 900 feet high on the east 
coast of Sicily, about 32 miles from Messina and the same 
from Catania. The original city was founded by a tribe 
of Siculi after the destruction of the neighbouring city of 
Naxos in 403 b.c. by Dionysius of Syracuse. It was built 
on the bill of Taurus, whence came the name Tavpo/imov 
(Diod., xiv. 58). In 358 b.c. the city was increased by 
the settlement of the exiled survivors from Naxos, which 
was only 3 miles distant ; and hence Flin;^ (ZT. AT., iii. 8) 
speaks of Naxos as having been the original name of 
^uromenium. Owing to its commanding site, the city 
has freq^ucntly been the scene of important struggles. 
When with the rest of Sicily it passed into the possession 
of the Romans, it shared with two other Sicilian cities the 
privileges of a ^‘civitas feederata.” During the Servile 
War (134-132 b.o.) Tauromenium was occupied by a 
body of rebel slaves, but was finally taken by the consul 
Bupilius, and the whole garrison slaughtered. In 36 B.o. 
it was one of Sextus Pompey’s chief strongholds in his war 
with Augustus, who after his victory established a Roman 
colony there. Under the empire it was a flourishing city, 
famed for its wine (Pliny, H. JV., xiv. 6) and red mullets 
(Juv., V. 93). In 902 a.d. it was taken from the Byzan- 
tine emperor by the Saracens, who called the place Moezzia. 
In 1078 it was captured by the Normans. A large 
number of ancient remains bear witness to its former 
importance. Fine autonomous silver coins of c. 300 3.0, 
exist, with obv. a laureated head of Apollo, and rn^. % 
tripod, with the legend TAYPOMENITAN, and a magis- 
trate’s initials AI. llie theatre is, next to that at Aspendus 
(Pamphylia), the best preserved in existence. It is Greek 
in plan, but the existing structure belongs mostly to the 
Roman period, and is specially remarkable for the preserva- 
tion of its lofty scena wall, and two large chambers whidi 
form entrance-porches to the cavea. It is excavated in an 




^ Laganda of aubmeigad citlaa and coatles ara common in diffarant 
ports of BSuropa. It has baen suggasted that they sra confbtad raool- 
laetloiii of the anciant villagas built on piles in Iskss (WoodrMaitin, 
LoAc JOw>Mng§ qfiroUmd, p. 98). 
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1^9 and oommand^ ow o£ ilia t»o«t 
Qia^ideent views ia the worldi with Mount Etna So the 
distaaee* Aerndus of Ave pisciUfie and a lar|^ bath^ 
popularly called a naumadbtia, still eidst, together with 
remains 'of the aucient city wall and that of the anc. 

See SeriradiWoo, AnHcMid di SieiliOt Palermo, 1S84-42, voL r* ; 
HittotfTsitd Zanih, An^it9eiur» AnHqufi tU la BicUe^ Pane, 1870. 

TAPACULO, the uame^ given in Chili to a bird of 
singular appearance, — the Ftm>ptochm alhicoUu of ornitho- 
logy, -^nd, throughout this series of articles (Bibds, 
vol. iii. p* 743 ; OuKiTnonoov, vol. xviii. p. 40, tt alidt), 
applied in an extendedwense to its allied forms, which are 
now found to constitute a small Family, Pteroptoehidmi 



Tapaculo, 

belonging to the Tracheophonous division of and 

therefore peculiar to South America. About 20 species, 
which are disposed by Mr Sclater (/6w, 1874, pp, 189- 
206) in 8 genera, are believed to belong to this group. 

The species o£ the Family iirst made known is ScytalopM 
wa^eUankus, oriffinally described in 1783 by Latham {Synopsis^ 
iv. p 464) as a Warbler. Even in 1886 Gould not unnaturally 
took it for a Wren, when establishing the genua to which it is 
now referred ; but some ten years after Johannes Muller found 
that 8cytalop%t8t together with the true Tapaculo, which was first 
described by Kitthtz in 1830, possessed anatomical characters that 
removed them far from any position pieviously assigned to them, 
and determined their true place aa alH>vc given. In the meanwhile 
a kindred form, Hylactes^ also first described in 1830, had been 
shewn by Eytou to have some very exceptional osteological features, 
and these were found to bo also common to PUroptocJiua and 
ScyUUopua, In 1860 Prof. Cabanis recognised the Fkroptochida 
as a distinct Family, but made it also include Mimttra {of. Lyre- 
bird, vol. XV, p* 116), and in 1874 Mr Sclatcr (lU supra) thought 
u}§taitrichia {of, Scrub-bird, vol. xxL p. 664) might belong here 
It was Garrod in 1876 and 1877 who finally divested the Family of 
these aliens, but, until examploa of some of the other genera have 
wen anatomically examined, it may not be safe to say that they 
all belong to the Pieroploehidm, 

'The true Tapaculo (P, albkollis) has a general resem- 
blance in plum^ to the females of some of the smaller 
Sh rikes {Lamm\ and to a curso ry observer its skin might 

^ Of Spanish origin, it is intended as a reproof to the bird for the 
shi^lwt ^ay in which, by erecting its tall, it exposes its hinder parts. 

hes been eomietjiines misspelt **Tapaoolo,” as by Mr Darwin, who 
gBva {Jmrnsdi^ chap, xil ) a brief but entertaining account 

Bf the habits of this bird and its relative, JJylaotes fiuoanoritae, celled 
^ the ChUenos Turco.” 


pasa for that of one \ but its shortened wings and powerful' 
feet would on closer inspection at cnee reveal the ditf erenoe. 
In life, however, its appearance must be wholly unlike, for 
it rardy flies, hops actively on the ground or among 
bushes, with its tail erect or turned towards its head, and 
continually utters various and strange notes, — some, says 
Mr Darwin, are like the cooing of doves, others like the 
bubbling of water, and manydefy all similes.” The “Turco^” 
Hylactes megapodius^ is larj^r, with greatly developed feet 
and claws, but is very similar in colour and habits. Two 
more species of Hylactes are known, and one other of 
Pteroptochus^ all of which are peculiar to Chili or Patagonia. 
The species of Seylalopus are as small as Wrens, mostly of 
a dark colour, and inhabit parts of Brazil and Colombia, one 
of them occurring so far northward as Bogota, (a. n. j 

TAPESTRY. See Textiles. 

TAPE-WORMS, or Cestoda, are a group of worms 
forming one of the three main divisions of the Platy- 
helminJ^Sf the other two being the Turhellaria (see 
PLANAJRIANS and Nemektjnes) and Tmnatoda (see 
Trematoda). They have been defined as follows : — Flat 
worms without mouth or alimentary canal, which typically 
develop by alternation of generations, by budding from a 
generally pear-sbaped nurse, with which they remain united 
for a lengthened period as a ribbon-like colony or ‘ strobila.’ 
The individual joints of the colony, i r., the sexual animals 
or * proglottides,’ increase in size and maturity as they arc 
removed farther from their origin by the intercalation of 
new buds, but are not distinguished in any special way. 
The nurse, however, known by the name of the ‘ head ’ 
(acolex) is provided with four or two suckers, and usually 
with curved claw-liko hooks. The dorsal and ventral 
surfaces of the head are perfectly identical, so that the 
arrangement of the hooks presents a strikingly radiate 
appearance. By means of this apparatus the woi ms fasten 
themselves on the intestinal membrane of their hosts, 
which (except in the case of the otherwise i>eculiar 
Archigetfs) all belong to the Vertebrate. Tbe nurses 
develop from little round six-hooked embryos in a more 
or less complicated fashion as so-called * bladder- worms.’ 
The latter inhabit very diverse, but usually parenchym- 
atous, organs of the higher and lower animals, and are 
thence passively transferred to the intestine of their 
subsequent host” (Leuckart, l,^ p. 270). 

Historical Sketch, — Certain forms of Cestodes have 
been known from time immemorial. The hydatid cyst is 
alluded to by early medical writers, and Aristotle speaks 
of examining the tongue of pigs to ascertain the presoncf 
of bladder- worms. By this author and Hippocrates tbe 
Cestodes and other flat worms are 8[)okeu of as IkpivOs^ 
frkaTsiatj in opposition to the orpoyytXat or “round 
worms”; the word Taenia (Gr. raivia) does not occur in 
Greek authors, but is first used by the Romans (Pliny, 
H, JT., xi. 33). In the treatises of the Middle Ages the 
tape- worm figured as Lumbricus laitts, only one species 
being recognized. Felix Plater (23) separated Bothna- 
cepkalfu from the other human tape-Worms, aud Andry 
(24) gave it the name 7'mia d mistaking the 

nodular generative organs for vertebrse. The appellation 
Bothriocep/talua latus dates from Breniser, 1819 (25). Like 
other BfUozoa, the tape- worms and bladder-woinis were 
supposed to arise by spontaneous generation; jt was found, 
however, that animal forms strikingly like the hntozoa 
sometimes lived freely. Pallas (19), seeing that tlie eggs of 
intestinal worms are expelled from the animals in which 
they live, and may remain for some time unaltered in 
water, suggested tbe hypothesis that the Entozoa agree 
with other animals in originating from eggs which can be 


* Thm figurea refer to the 
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carried from one animal to another. He also snppoeed 
that they reached the liver and Other internal organs by 
means of the blood-stream. Other authorities endeavoured 
to explain the presence of JEntozoa by supposing that they 
were transmitted from parents to children. Von Siebold 
(M) in 1838 discovered the six-hooked embryos of Tania, 
and came to the conclusion that they could only pass into 
the fully-formed animal by a kind of metamorphosis. The 
subject was fully discussed by Eschricht (27), who endea- 
voured to prove that this phenomenon was of common 
occurrence among the Entozoa. Shortly afterwards ap- 
peared Steenstrup’s famous work upon the alternation of 
generations (28), which furnished a ready explanation of 
the isolated facts till then observed regarding the Cestodes. 
The most important advances in modern times have been 
due to the introduction of helminthological experiment by 
Kiichenmeister, by moans of which the demonstration has 
been furnished that certain bladder-worms are the larval 
stages of particular tape-worms. The first of these ex- 
pmments took place in 1851, when Kiichenmeister fed a 
dog with bladder-worms from the rabbit, and a cat with 
specimens from the mouse, and succeeded in rearing tape- 
worms in their intestines (29). Similar investigations on 
different species have been made by Van Beneden, Leuckart, 
and others. Of systematic treatises the most important 
are those of Kudolphi (85), Diesing (20), and Van Beneden 
( 18 ), while Von Linstow, in addition to numerous scat- 
tered papers (SO, 86), has given us an invaluable list of 
hosts with their respective parasites (21). 

Anatomy, 

In considering the anatomiral peculiarities of the Ca^oda it will 
be convenient to describe one jMirtioular species and afterwards to 
indicate the chief differences presented by other members of the 

B . For this purpose Tmnia saginata, Ooze ( T, nifdtoeanellata, 
Dnmeister), may be selected as a tyiie, as it has been perhaps 
more studied than any other, and is one of the species most 
commonly found in man ; for further details, see Sommer (31). 

Dimensions. — An average specimen of this tape- worm (hg. 1, A) 
will measure in a state of moaerato contraction about 500 cm , and 
consist of nearly 1400 segments ; of those which immediately follow 
the head more than 250 will be found within a length of 5 cm. ; 
they gradually widen posteriorly, until the widest, which are 
situated about half-way down the chain, have a breadth of 14 mm. 
and a length of 6 mm. ; whilst the ^rminal segments measure 5 
mm. m breadth by 19 mm. in length 
The head (tig. 1, B) is spheroidal, 1 *5 mm. in diameter, and liears 
on its lateral surface four equidistant suckers, which servo for the 
attachment ot the whole w'oim. After death these are generally 
retracted, but during life they can be protruded and moved in all 
directions. They aie a special development of tlie musculature of 
the body-wall, the radial fibres being the most conspicuous. The 
tape- worm now being described is abnotmal, inasmuch as the front 
of its head is not provided with a circlet of hooks ; these are well 
seen, however, in the other common human tape-worm (Tssnia 
solium), which bears a double ring of them, situated around a 
button -shatKid muscular pad {rosMlum) which forms the apex of 
the head (%. 1, C). By the vaiying contraction of the separate 
parts of this organ the hooks may be moved in diffeient direc- 
tions, and when the worm is attaching itself they are first 
extended directly forwards, and then brought bac'k so as to force 
t^e rostellum into the tissues of the host Each hook lias a broad 
bifid base, tc ^hich the muscles are attached, supporting a long 
curved point In Tania aagimta, to the consideration of which 
we *iiow return, the lostellum is quite rudimentary, and has 
been described by earlier authors as a fifth sucker or even as a j 
mouth ; it is interesting to note that during its incipient stages it 
bears a number of minute spines homologous with the hooks of 
otlier Species. The head contains furthermore the anterior portions 
of the nervous and excretoiy s} stems. Tlie latter of these consists 
of an annular vessel placed immediately below the rostellum, 
from which four canals, corresponding to the four suckers, pass 
backwards; two of these gradually disappear, leaving two which 
pursue their course down the proglottides, in connexion with 
which they will be again alluded to, and open at the hinder 
extremity of the worm by a common pore. The nervons system 
of the Cestodes was long songht in vain: although some early 
investigatorH described a f^nglion, they were unable to give any 
satisfactoiy proof of its existence, this having been first furnished 
by Schneider. It seems generally to consist of a central gangHon 


Mug wifibin the head« from which two oords proceed biwkwirdt; 
these were regarded Souimer and Landois as part of fhe ali- 
mentary system. Kiemiec (6) has recently i^ven a detailed account 
of ite structure in several different species, and its relations have 
been discussed by Lang (7). 

The proglottiaes anse by a species of budding in fhe narrow 
neck which immediately succeeds the head; they are separated 
from each other by grooves, which are at first so shallow and 



i<ia. ].— Anatomy of Tama (from Leuckart). A, Portions of Tknia eaffinata ; 
X 4. B, head of the same ; x 8. C, head of T. shoving the crown of 

hooks; X 22. I>, aseamontof T. Maginata, ahowins the gonemtive organs: 
n., nenoos syuem; er.. longitudinal excretory tubes ; fr., transverse vessel; 

genital papilla; cf.. cloaca: r.p.. clii us pouch; v.d.vaH defeiens; t f.,tOBtes; 
v.t vagina; ov. or., ovaries; sAp , shell gland; y g.. yolk gland: r.«.,teceptaculnm 
somlnls, ut., uterus ; x 7. £, the connexions of the guneratlvo organs, lettering 
as above : o.d., o d , oviducts ; /., fettillzlng canal ; x 80 F, detached segment 
of T. sagtfiatUy showing ripe nternt ; X 2. G, six-hooked embryo, highly magnified. 

indistinct that it is im|) 08 sible to say with certainty where the 
segmentation really begins. The proglottides which have attained 
sexual maturity are situated some 80-40 cm. from the head, and 
measure 1 *5 mm. in length by 5 mm. in breadth. The segments, 
like the head, consist of a solid moss of tissue in which the various 
organs are imbedded. Like the Trematodcs, the Cestodes were long 
thought to have no body-cavity or coelom, and hence were called 
parenchymatous** worms. Kecently, however, a series of inter- 
cellular spaces has been described by Fraipont (8) as leading into 
the terminal excretory organs, and these spaces liave been inter- 
preted both by himself and others as the liomologue of a Bb%- 
cavity, although this opinion has not been allowed to pass 
unchallenged (see Pmtncr, 9) The surface of the body is covered 
by a thin clear homogeneous cuticle, which, accord!^ to some 
authorities, is perforated by fine closely-set pores. Tne hooks 
which have been described above, as wdl as the small spines and 
bristles found in certain species, are developments of this cuticle. 
This external covering cannot, according to Leuckart (1, p. 280), 
be regarded as homologous with the cutime of other invertebrates, 
inasmuch as it is not a secretion from a special layer of subjacent 
cells, but is ** the structureless limiting membrane of the connective 
tissue substance, and is comparable with the so-called basement- 
membrane found in the oriier flat-worms . . . between the muscular 
layer and the dermal epithelium.” It is to be observed, however, 
that this view has by no means found universal acceptance (see 
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SUmdan^r, and it is 0 priori inprobabls, sisoe ihs Csstodss 
(and l^matodet) would ibus form an sxooption to tbe general rate 
hy which all animals are clad with an epithelium derived from the 
embiyonio ectoderm* The snbcuticnldr layer is desoribed as con- 
sisting of louff fuslfarm cells (probably modified connective-tissue 
cells) disposea perpendicularly to the cuticle. It seems possible 
that they are in direct connexion with the transverse muscles of 
the body. The matrix of the Cestode body consists of connective 
tissue, the cells com])osiDg which are seldom provided with a dis- 
tinct membrane, and sometimes can only be separately distinguished 
by their nuclei. Tlie layer of muscles (see below) separates this 
matrix into a central and a cortical portion. Distributed in it, and 
especially in its cortical portion, are numerous calcareous corpuscles, 
which are generally spheroidal in form, varying up to 0*Q19 mm. 
in diameter and concentrically laminated; they contain a large 
amount (often 20 per cent) of lime salts, dimised through an 
organic basis, from which the salts can be removed with efiervescenco 
by the action of acids. These corpuscles have been variously inter- 
preted by the older authors as eugs, or as lymph or blood corpuscles, 
but the only theories which nave been seriously maintained in 
modem times aT6<~(1) that they are skeletal (Von Siebold); (2) 
that they are excretory (Glapar^de, Grieabach); or (8) that they form 
a reserve store of calcareous material to be used either in counter- 
acting the acid digestive juices of the host or for the production of 
egg-shells (Leuckart, 1, p. 288). 

The muscular system consists of three sets of fibres—longitudinal, 
transverse, and sagittal. The first are the best developed, and 
run down the inner part of the cortical layer in the form of strong 
bands ; the second sot lie immediately below them and pass across 
the body in the form of two flat muscular plates, which converge 
towards each other as they approach the margins of the proglottis; 
the sagittal muscles run primitively straight from one iiat surface 
of the body to the other, but their direction is much itiodifled after 
the growth of the genital organs, Itetween the various parts of which 
they lie os isolated bundles ; they are the weakest of all the sets. 
Tlio muscular flbres are non-striated, and when they are fully de- 
veloped no nucleus can be detected in them. They taper towards 
the extremities, sometimes branching dichotomously, and, as above 
mentioned, a connexion has been asserted to be visible between 
them and the subcuticular cells. 

The excretory s^tem in the proglottides consists of two or four 
longitudinal canals which He along their two narrow maigiiis (fig. 
1, D, ex ). The origin of these in the head has been already noted, 
and they pass continuously down the whole worm until they open 
into a vesicle at the posterior extremity of the temiinal segment. 
In the hinder part of each proglottis they are connected by a trans- 
verse vessel (ng. 1, D, fr.), immediately above which a valve is 
formed by a duplicature of the wall, so that it is imjtossible to inject 
the excretory system from behind whilst fluid can be readily forced 
along it from before backwards. Fraipont has drawn a distinction 
between ascending and descending canals. Excretory openings have 
been described by various observers in the anterior portion of the 
worm, near the suckers (Wagoner, 11; Fiaipout, 8; Riehm, 12), 
and, although their presence is denied by Pintner (9), there seems 
sufficient evidence to show that they are more generally present than 
was formerly supposed. A ramifying network of smaller vessels 
connected with the main trunks just described is found in tbe more 
superfleial parenchyma, and this in its turn gives off still finer 
capillaries which terminate in ciliated funnels. According to 
Fraipont these open into the intercellular lacunai which are the 
representatives of the ccelom (see above), whilst Pintner maintains 
that the terminal funnels are completely closed, and are to be 
regarded as unicellular glands. The subject, however, is one of 
extreme difficulty and demands further investigation. It is worthy 
of notice that each of the three systems of canals above described 
maintains its proper diameter throughout, and that no intennediate 
sizes can be found. The ** plasmatic vascular system” described 
by Sommer and Landois, and regarded by them as part of the 
alimentary system, consists partly of some of these delicate canals 
and partly of the two cords of the nervous system. The main 
canals open posteriorly into a pulsatile vesicle, at the end of the 
iMt proglottis; when, however, some of those have been cast off 
^®lng may bo either by a shortened transverse vesicle, as 
Leuckart (1) maintains to be the case in the present species, or by 
opening^, one for each canal. 

The reproductive organs are serially repeated in the progibttides, 
each of which contains a complete set of male and female organs 
(ng. 1, D). The male organs may be discussed first. The testes 
(A, t.) are very numerous and scattered tfironghont the greater part 
of tlie proglottis; they are round vesicles (0 15 mm. in diameter) 
eontaiuing spermatozoa, and attached like berries to the terminal 
ramxncatiouB of the vas deferens (v.rf.); these gradually unite, form- 
larger branches until they reach the main canal, 
ynich runs in a aeries of coils transversely half way across the 
^ Httle behind its middle, and ends in a common cloaca 
ir'i 7“^°^ receives both the male and female organs, and is con- 
nected with the outer world by the porns genitalis. The outer por- 


tion of the vsB has a thickened muscular wall, and this part of it is 
eapsbU of extrusion and retraction, thus forming the male intro- 
mittent oiwan or “ cirrus ” (c.p.). The cuticle wlflch lines all the 
distal portion of the vas deferens is lieie thin and delicate and 
armed with a series of minute spines, which are directed hackwaxds 
(Echeneihotkrium, The cirrus in the present species is veiy 
short, but in other forms its length is sometimes considerable. 
The protrusion is effected by circular muscles placed around the end 
of the vas deferens, while the retraction is brought about by special 
longitudinal fibres, lying along the walls of the evaginable portion. 

The female organs may be most conveniently studied by tracing 
them inwards from the cloaca.* The vagina (v ) opens immediately 
posterior to tbe vas deferens, and like it is lined by a continuation 
of the external cuticle. After passing about half way across the 
segment it bends backwards and terminates in a small cyst, the 
receptaculnm seminis (fig. 1, E, r.s.); this receives and stores up 
the male fertilizing elements, retaining them until the ova are ripe. 
From its |>OBterior extremity there passes a iliiii-wnlled canal, wider 
than the vagina which serves to convey the siiermatozoa to 
the ova, and hence is termed the ** fertilizing canal ” (Hefiuchtungs- 
canal of German authors). It unites with the common oviduct, a 
tube formed by the union of the two oviducts (o.d.), and the two 
together pass backwards into a spherical glandular structure, called 
from its discoverer ^^Mehlia's body” or the shell gland (fig. 1, I) 
and E, sAg.). Within this apparatus it receives the duct of the 
yolk-gland (i/.g.), and then ])asses directly forwards to oi>cn into 
the uterus. The ovaiies (cv.) are two in number, situated one on 
each side of the middle line of the body; they are fan-shaped, 
and consist of a system of blind tubules situated on a branched 
eflerent duct. The cells of the ovary (primitive eggs! have a sharp 
contour and a large nucleus; the yolk'gland (j/.g.) is very similar 
to the ovaries, behind and between wdnch it is situated, but is 
distinguished by various histological details (it is called ** ovary ” 
by Moniez). The shell-gland, formerly regarded as the ovary, 
consists of closely compressed nucleated cells, and is provided 
with small thin ducts opening into the narrow internal cavity 
of the organ. The uterus (uL), in its early stage of development, 
is a long straight tube, lying almost in tbe longitudinal axis 
of the proglottis, and receiving posteriorly the oviduct after it 
emerges from the shell-gland (fig. 1, £, ui . ). From what has been 
said it will appear that the ova on their way down the common 
oviduct are iinjiregnated as they pass the end of* the fertilizing canal, 
and then receive in succession, first their supply of food-volk and 
their shell, during their sojourn in Mohlis's body, after which they 
go forwards into tne uterus, whore they undergo the first stages of 
their development. The iitenia assumes a very different shape as 
it becomes distended with eggs, which are far too numerous to be 
contained in a sim}>lo straight tube ; sniull protuberances arise from 
its w'alls, growing rapidly and bifurcating here and there, so as 
to produce the complicated branched apjiearauce seen in fig. 1, F. 
As the uterus grows, the male, and later the female, genitulm 
degenerate and disa]>pear, and in the proglottides which are ready 
to lie Hlieratcd the only organ visible is the distended uterus. One 
of the most chaiactcristic ]ierulianties in the sexual system just de- 
scribed is that there is no passage by which the ripe eggs can make 
their exit from the proglottis; the«»e are theicforc extruded only 
on its nipture ; a very different state of things obtains in tlie genus 
HothriocepJiafiis (see helow^. Self-impregnation certainly o<*curs, 
and is probably the rule ; it is obvious tliat the contrary case can 
only happen wrhero two individuals lie side by side within the 
same host. Furthermore, the cirrus has been seen protruded into 
the vagina of the same joint, and the emission of speim has been 
witnessed (Leuckart, 1; Van lieiiedcii, 13, p. 601). 

The eggs are ovoid or spherical, and consist of the germ -cell 
(nucleus and protoplasm) with an albuminous enveloping substance, 
w^hich is again surrounded by a thin traiisjwirent skin The shell 
frequently presents one or more apiiendage.s, probably the .secretion 
of the shcll-glnnd drawm out into threads. The structure of the 
egg has been l»est studied in Ttmia serrata (Van Bciieden, 14), 
where it consists of a delicate shell containing a gerni-cell, with a 
quantity of secondary yolk ; the former divi(ie.s into a “gianulnr” 
coll, which segments no further, and an “ enibryonic ** globe, which 
again divides into a number of cells, of which three are larger and 
constitute the “ ulbuniinogeiious layer,” whilst the remainder are 
smaller and form the “embryonic mass,’’ and secrete a delicate 
superficial cuticle, the cell-limits being indi.stinct In the cnihr> - 
omc mass from tliree to five flattenea cells form a chitinogenoiis 
layer, and give origin to a superlicial liornogencous coal, a shell 
of radially disisised chitinoid cylinders, and an inlciiial faintlv 
striated lining, whilst tlie remaining cells become tbe six-hooked 
embryo or proscolox, a superficial layer to whicli the hooks belong, 
and a central mass of clearer cells. When the proscolex is mature 
the original egg-shell and the albuminogeiious layer disappear, and 
only the chitinoid coats remain. 

The proglottides arc cast off by niuscular action ; the fibres are not 
continuous between the successive segments, so that these are con- 
nected merely by soft connective tissue, which readily gives way; the 
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mptare takes place thmigb Uie tmtiavenie Teaiie! above deeeribed^ 
a»a, as tbe hinder mak;ra ojf the pvOglottls oonttaots forcibly when 
the next one has left it, tne tnttisverse vessel gives rise to the rounded 
vesicle which forms the termination of the excretory system. 

und Development 

The six-hooked embryo (fig. G) may be conveyed to the inter- 
mediate host in several ways, but tbe commonest is for it to be taken 
into the alimentary oanal along with food to which it may have 
adhered, or with water in which it was swimming ; the infection 
may take place either by means of free eggs or by whole proglot* 
tides, in the latter case the soft tissues are first digested by the 
gastric jnice of the host, and in either case the egg-shell is dissolved 
or rendered so brittle that the embryo readily esca^ by the move- 
ments of its hooks. The proscolex, after spendine a longer or 
shorter time free m the stomach or intestine, proceeds to perforate 
the wall of these organs by means of active burrowing motions. 
Although the embryo of a Tmua has only once been captured in 
its progress through the wall of the alimentary canal (Kaum, 16, 
p. 28), there can be no doubt that this is the route by which it 
Qsualiy proceeds, and that its next locality is a blood-vessel, 
probably some small branch of the portal vein, in tbe blood of 
which it has l^en found by more than one observer. This would 
explain the frequency with which the next stage is found in the 
liyqr. There seems, nowever, reason to believe that many embryos 
penetrate the intestinal wall completely and reach the body-cavity, 
Ui Which they can wander freely. When the six-hooked embryo 
haa leoched its icsting-])laec, which in additiou to tlie liver may 
be lung, muscles, biain, eounective tissue, or eye, it at once 
oomniettces its fuither developnioiit, and in a few days liecomes 
visible to the naked eye. Like any other foreign body, it causes a 
proliferation of cells, which lu clue time form a sheath of con- 
nective tissue, with a cellular lining, and smooth like a serous 
tavity within; this covering, however, is not found when tbe 
parasite is situated in the brain or the eye. The embryo now 
grows in size, generally becoming somewhat elongated, and the 
hooks drop off. Sometimes they can be found lying detached in 
the connective tissue sheath The central cells enlarge and liecome 
clear, and in all the Tama they liquefy, forming a quantity of 
fluid which fills the centre of the bladder-worm. At this stage 
the latvie constitute the so-called measles*’ of beef (that of pork 
being due to Oysticercvs reHiiloaa, the immature stage of Twnta 
eolmm); they are ovoid vesicles lying between the muscle fibres 
and varying in length from 4 to 8 mm. and being usually about 8 
mm. m diameter (&. 2, A). At a point on one side of the bladder 
there appears a sniaTl thickening, tue meniscus or rudiment of the 
future head ; this is soon followed by an luvagmatiou of the cuticle 
(fig. 2, B) 'W'heii the ludimcntary head thus formed is about 0 2 
mm. ill length (the bladder being 1 *5 mm. in diameter) the forma 
tiott of muscles in its walls commences. At four equidistant points 
near the bottom of the invagination the suckers are developed, and 
at the lowest ]iart of the cavity the rostelluni (and the double 
circlet of hooks in the aniied species) is formed. SunvundiDfi; the 
head-rudinient on that surface which Is towards the cavity of the 
bladder is a thin layer, know ii as the * * receptacle. ” This is best seen 
in Cystieercue eelltdosm, in winch there is also a very characteristic 
bend or kink lu the pedicle of invagination, which in most other 
bladdor-worms remains straight (see fig. 2, 0). The rudiments of 
the vascular system of tlie bladder have already appeared before 
the formation of the head, and now they extend into it as four 
longitudinal vessels, which become connected at the bottom of the 
invagination by a circular vessel About this time, too, the cal- 
l»reou8 corpuscles aliove described make their apiieamnce. When 
the hooks and suckers are fully formed, the head undergoos a 
process of evog'ination, so that what was previously a hollow 
cavity becomes a solid cylinder, and the hooks, which were below 
the suckers, come to he above them. Mature bladder-worms vary 
in siae from Cydicercm /osaoiaris, the size of a jiea, to Oyeivetreue 
UfmieoUUt six inches or more iii length. 

The development into the adult tape-worm takes place only 
niter the Cystwercue has been swallowed by the permanent ot 
defiibUivo host. The course of this metamorphosis has been followed 
experimeu tally, and it lias been found that first the bladder and 
next the neck of the worm are dissolved by the gastric juice The 
head only is left , in the moist warmth of the intestine its suckers 
and roetellum exhibit very lively motions, which serve to bring 
about its attachment to the intestinal wall. It mdoally increases 
in length, and the formation of segments speedily commences. 

The life history of the Oestodes is generally summed up ae con- 
sisting of three different forms (11 the proscolex, or six-hooked 
embryo, which gives rise to the bladder-worm ; (2) the scolex, 
which develops the chain or strobila by a process of budding ; and 
(8) the proglottis, or sexual animal, which produces eggs. Each of 
these three forms has certain claims to be regarded as a zoological 
’’individual.*’ Tan Beneden (18, Vere Int^p. 251) has laid great 
stress upon the correspondence between a Trematode and a ripe 
prcglottis, and it has been since pointed out that a proglottis may 


render favourable drenffipistapoei (that Is, within KM* 
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be said, however, that tne evidenoe upon which this rests la qute 
iuoontiovertible. Begarded Ihim 'this point ofviaiv the lilb-lilitofy 



Fxo. 2.— Development of Tmita (from Leuckart). A. Cysttfereus bovis In beef-, 
nat. eiee. B, inxaziniUed head of a CyMtieareuM befoio the formation of the 
anekera; x 25. C, Invaglnated head of Cytttettreut rel/vfoaa*, showina the bent 
neck and receptacle r; x 80. D, ataffoa In the dovolonment of tho brood- 
capsules in £chtnoeoceu»: a, tlie thickening of the parenchyma of the bladder ; 
b, subsequent fumntlon of a cavity in it ; e, development of the suckers ; d, a 
eapbUlu with one head Inverted into its cavity; c, u capsule with two heads; x 90. 

of the tajie-worms furnishe<i an admirable instance of the alterna- 
tion of gouorations. The individuality of the proglottides, however, 
although maintained by anthorities so eminent as l>euckart, is by 
no means universally occepted ; a distinction has been drawn be- 
tween their formation and true budding seen in other animal 
colonics, such as the Polyzoa; and Kiehm, in a recent work (IS), 
has pointed out that the castmg-off of these sexual segments is in 
some respects comiiarable to the detachment of the hectocotylised 
arm of a Cephalopod, and the formation of new joints to the de- 
velopment of an Oligochflstous worm from a few segments ; further- 
more, certain organs— for example, the nervous and excretory 
systems — are continuous throughout tbe whole chain, and an 
isolated proglottis is unable to maintain its existence for more 
than a very limited period. According to this view, alternation of 
generations only occurs in Oestodes in forms such as Oaenurue, 
where there is a proliferation of heads in the wall of the bladker.^ 
The Cestode larv» corresponding to the stage which has just been 
described present considerable variations both in form and struc- 
ture, and upon these classifications of the ,groBp have been based, 
and generic names have been given to the different forms ; Von Lin- 
stow (86) has, however, pointed out the undesirableness of this, as 
they are all parts of the life-histo^ of one genus, Tmiia, The most 
recent arrangement is that of Vilfot (16), which is as follows : — 

I. The caudal bladder arises ft’om tho proscolex by simple growth 
and structurid moihfication, without the fonnation of any new 
parts. A larger or smaller quantity of fluid is present, and also 
a connective-tissue sheath ; the host is a vertebrate. Oydieereue 
(true bladder-wornib), PieetocyeHs, Ceenvrus, JSchinocoeem. 

II. Tlie caudal bladder arises from the proscolex by budding, that 

Is, by the formation of new parts; there is no connective-tiBsue 
sheath, and the host is an invertebrate. Cfyeticereoidei, Leuckart 
(a) Caudal bladder formed by endogenous budding; tho head is 
surronnded, not only by the body of the worm and the caudal 
bladder, but also by the blastogeu (proscolex). Polyeemu (from the 
earthworm), Jfonoeercue (from the black slug, (b) (^udal 


bladder lormed by exogenous budding; tne tieaa is oniy surrounwea 
by the body of the worm and the caudal bladder. Ceroooystie (from 
Tenehrio\ SUtphylocfyeUe^ Urocyetiet Oryptocyetia. 

Of these the most important ate the first 0 X)up, and regarding 
some of them a few words must be added. In the great minority 
of species only one tape-worm head is produced, and sucb bladder- 
worms constituted the genus Cydieeiiue of the older helmintho- 
logists. In certain cases, however, notably in the worm which 
produces the staggers '* of sheep, numerous heads are formed in 
the wall of each bidder ; such larv» formed the genus CmUfue, 
but apart from their polyoephalous condition there are no structural 
pecttuarities calling for spemal noUce. The third variety of bladaer- 
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DMil <U»«etl7 dftVblojMd ixi the wall of tha itaelfi 

bttt from ^'broqd eatMittloi*’ woiokliein numWa on the inner wail 
oftheliUi^der. ‘ 

j) 0 ftdi^r^amiqfthe jEMw)eoe 6 ua,^-^l!he toallest bladder yet aeen 
was retired by Lenckart in the and eonaUted of a minato proto* 
plaamie inaaa aurroimded by a alraetoreleBa cnUole. This cnticle 
thichens by deposition of new layers aa growth prooaads, and the 
laiddatioii of the oatiole is one of the chmcteristie peculiarities of 
the JgMnmoecMf another being the abeence of an excretory system* 
At cerisdn points in the parenchyma lining the cyst small warts 
are noticed (fig. % D, a), which enlar^ and become hollow ; then the 
cR?ity enlarges in a direction oppoeite to the point of ori^n, and at 
the extremity of this hollowjmckers and hooks are formed as in the 
case of described above (ft, c). Ko sooner has the devel- 

opment of the first of these reached a certain dmee of completeness 
ftynti others are formed in similar fashion. The first part of the 
invagination takes place, by which the future head comes to lie 
witlun the brood-capsule and the pedicle is no longer hollow but 
solid (s) ; the sueken aud hooks are, however, atill iuvaginated, 
and remain so for a considerable jierl^. Seeing that the interior 
of the brood-capsule is lined with cuticle, it corresponds to the 
outside of the parent cyst, and hence is probably the representative 
ot a previous invs^ation. If this be so then the development of 
j^iiiocoeeua would be quite comparable with that of Cyatieercua, 
the only difference being that, instead of the head being an inva- 
gination of the wall of uie cyst itself, it is a secondary invagina- 
tion, the primary being the brood-capsule. This does not, however, 
exhaust tne peculiarities of the EihiMcoccua ; the form just de- 
scribed, with a simple cyst and brood-capsules, is common in 
cattle, and hence goes by the name of Schinococeua vetertnorum ; 
but cases are frequent, and are the most common in the human 
subject, in which the cyst contains daughter-vesicles, difforhig 
from those just described in being steiile— giving rise to no heads. 
These daughter-bladders may originate in three different ways : 

(1) from little gmuular heaps, which are seen between the different 
layers of the cuticle, and which are probably derived primarily from 
the parendiynial layer,— -since new layers of cuticle are continually 
formed internally, these bladders gradually make their way out- 
wards, until they come to lie externally to the motlier-vesicle 
(^inocoeeus axogena^ Kuhn; £• scoleciparienst Euchenmeister); 

(2) from brood-capsules; (3) from £i‘hiiiocoeeusA\ea,da ; these last 
two modes of dovelopmeut give rise to vesicles, which are within the 
mother-vesicle, and produce a form which has been variously called 
Echinococcus endogena, Kuhn, K alincimnens, Euchenmeister, 
and m, hydatidosns, A very I’emarkable form is JEchinococcus 
TnuHiloeulariSf which consists of a number of very small vesicles 
embedded in a common soft stroma; it is found exclusively in 
man, and for long was regarded as a form of alveolar cancer. 
The mode of its development is unknown (fur further information, 
see Virchow, 17). Compound bladders occur in man and the ox, 
whilst other ruminants, swine, and monkeys usually harbour the 
simpla or exogenous forms. The organs most often affected are 
liver and lungs. Tlie adult tape-worm ( T. echinoeoocm) is found 
in the intestine of the dog, jackal, and wolf, occutiing in consider- 
able numbers between the villi. Its length (fig. 3, A) is at most 
5 mm. aud it consists of only three or four segments ; the head has 
four suckers and a double circlet of hooka. 


Pathological Effects. 

The pathological effects of Cestodes fall naturally into 
two categories — (1) those due to the adult worm, and 
(2) those due to larvse or bladder worms. 

(1) Those of the first group are in general slight, being 
confined to the abstraction of a certain amount of nutri- 
ment, and to a more or less acute feeling of irritation, 
sometimes amounting even to colic-like pains, in the 
intestine. There have indeed been many authorities who 
have^aintained that they were beneficial ; Jordens went 
so mras to describe them as the good angels and unfailing 
helpers of children, and Schimper records that the Abys- 
sinians consider tdiat they prevent constipation, and only 
^gard them as disadvanta^us when they grow too long. 
Notwithstanding all this, however, there are not a few 
cases on record in which anaemia and neurotic, or even 
menUl, dimses have been caused by the malnutrition 
aod irritation which they occasion.^ 

f method of treatment for the removal of these tape-worms 
from ^e hupien body consists in the administration, finit of purgatives, 
thereafter of one or other of the following anthelmintics:— -tur- 
P®etme, male fiem (Zasirea Filtat-mas), pomegranate, or koueso,— of 


(2) The etfeote of Cestode larvae may again be dividbed 
into two euhdiviskms. (a) That due to the invasion 
and wandering of a large brood of six-hooked embryos 
has been most suooeasfuily studied in cases in which 
animab have been fed for experimental purposes with 
fragments of ripe tape-worms ; in such instances a train of 
symptoms has been observed to which the name ** acute 
cest^c tuberculosis has been given. It is characterized 
by loss of appetite, fatigue, ruffling of the hair, and fever ; 
on post-mortem examination it has been found that the 
lymphatic system is in a state of infiammation, while the 
muscles present the appearance which has already been 
described, (ft) The effects of formed bladder-worms may 
be summed up as dependent upon the pressure of the 
growing cyst and the consequent absorption of the sur- 
rounding tissues of the host, so that the importance of the 
results depends almost entirely upon the organ which is 
affected. Bladder-worms in the brain are, of course, the 
most frequently fatal, especially when, as is not unfre- 
quently the case, they exert pressure upon the ganglia 
at its base. Kiichonmeister has collected a considerable 
number of occurrences of cystic worms in tbe brain; 
among these sixteen were not accompanied by pathological 
symptoms during life; in six others these were slight; 
twenty-four were cases of epilepsy, six of cramp, forty- 
two of paralysis, and twenty-three of mental disturbances 
of varying intensity. Cysticerci in the brain vary greatly 
in size and form according to tbe precise situation which 
they occupy; in its ventricles they have been found as 
large as a pigeon’s egg. In the meshes of the arachnoid 
the bladder sometimes grows into a remarkably branched 
structure, which has been called Cystirercus racemosus by 
Zenker (3). Another peculiar form from the same organ 
has been described by Koberle (4) ; it is characterized by 
the great length of its head-process (2 cm ), which is coiled 
up into a regular spiral of sometimes three turns ; it has 
received the name Cysticercus turbinatus^ though its specific 
distinctness is doubtful. The occurrence of Cysticerci in 
the eye is of special interest, because of the opportunity it 
affords of observing, by means of the ophthalmoscope, the 
development of the worm in its natural environment It 
seems generally to lie at first below the retina, and is 
visible as a bluish-white sharply defined body ; subse- 
quently the retina is destroyed by the pressure, and the 
worm falls forward into the vitreous body ; sometimes the 
head may be seen protruding first through the opening ; 
in the chambers of the eye the Cysficercus is almost 
always free, that is, without a capsule, and swimming in 
the fluid, so that its form and motions may be readily 
and accurately observed. A large number of cases of this 
afiection have been recorded, principally by Von Graefe in 
Berlin (S), and in some the bladder has been successfully 
removed by operation. 

The special symptoms of the Echinococcus vary, like 
i those of other bladder- worms, with its situation and size : 
when it grows within cavities with more or less firm limits 
compression of adjoining vessels and glandular passages 
often results, producing oedema, varicose veins, congestion 
of various organs, or oven dyspna'a, if the parasite occur 
in the thorax. The liver is its most frequent seat, and 
next the lung ; but there is scarcely any organ of the 
body in which it has not been found, even the hones being 
sometimes affected. Since the expanding c>st grows in 
the direction of least resistance, it ha.s a tendency to ]>a.ss 

widch the first two are the iiio*.t relublo. Tiirpeutiiie may he given 
111 half-ounce doses along with castor oil, or made up into an emulsion 
with yolk of egg ; while tlie male lern is usually ndministered in the 
form of liquid extract (halt a drachm to one drachm). Careful search 
should be made in the evacuations for the hea<l or scolex, without the 
expulsion of which there is no tertam ovideine that the parasite has 
been removed from tbe body. 



54 TAP E-W OEMS 


towards the eorface of organs, and sometimeB a cote is 
effected spontaneously by its rupturing into the aliment^ 
canal or into some other passage leading to the exterior. 
Oases in which the cyst opens into the blood-vessels are 



Fio. S.— VarlouH Forms of Tape- Worms. A, Ttenia eehinoeoeeui ; x 19 (from 
Lenckart). U^Archigetet sieboldt; X 60(from Leuckart). Ct Schinobothrium 
igpua; x 10 (fiom Van Benedeu). 1), Caryophyllmu* mutabiiU\ x about 6 
(from Cams). 

almost always suddenly fatal. When the Echmocoecua 
occurs near the surface of the body, it may be evacuated 
by puncture and a cure effected with but little risk. 

Systetnatic ArrafigemeiU of the Cestoda. 

Tho following clasaiiication of the Cestodes, based mainly on that 
of Van Benedeu, exhibits the present state of our knowledge of 
the group 

Class Cestoda, 

Family 1. AmphiUnidse, — Body oval, flattened, with a sucker 
at the anterior extremity; testes vesicular, vas deferens 
opening posteriorly; ovary (gerniarium) single, yolk glands 
double, vagina opening near the vus deferens, uterus onening 
anteriorly ; embryo cuiated in front and with ten nooks. 
Examples: Amphilina, Wagener (see below), Amphiptyches, 
Wagener. 

Family II. CaryophylUsidm, — Body unsegmented, flat, extended ; 
head expanded, bilobed, and without hooks ; a single set of 
sexual ornns in the hinder {lortion ; development probably 
a simplmed metamorphosis. Example: Caryophylfmts 
fmUabuia, from tho intestine of Cyprinoid Ashes (Ag. 3, D). 
Family III. Psettdt^hyllidie, provided with two sucking 
grooves ; proglottides not always well deAned ; a uterine 
aperture always present in addition to the openings of the 
VOS deferens and va^na ; embryo always (?) with a ciliated 
coat, and egg*shell with an o{)erculum. Examples : Bothrio- 
cepitalm (see below), l^rissnophorm ( — Trum8pidaria\ Salem- 
pltorm^ Schistocephalus, Ligula^ Archigetea, and ^lerhaps 
pathiersia (see below). 

Family IV. Diphyllidie, — Neck and two suckers armed with 
hooks. Example.: Behimhothrium, two species known from 
Selachians, one Immuture from a mollosc (Ug. S, C). 

Biamily V. Tetrarhymrhidm , — Head provided with four suckers 
and four protractile proboscides anned with hooks ; sexual 
orienings marginal. Example : Tetrarhynchas (see below), 
about forty limjcics known, ^ny only described from im- 
mature forms. 

Family VI, T€traphyUidm,—}JoBd with four very mobile and 
distinct stickcm, which are often armed with hooks or 
chitinous i^ods ; body segmented, proglottides cast off when 
matura ; sexiul openings marginal. 

Subfamily i. Phyllomhrinas. — Suckers wi thout hooks or spines. 
Examples: Scheneibothriuniy Phyllobothrium, Anthobotk- 
rium, a few species of each, all fimn Elasmobranch Ashes. 

Subfamily IL PhyitacafUhiTue . — Suckers each with two to four 
hooka Examples: Calliobothrium, (hichobothrium, Aean* 
tkobothrvum^ two or three species of each genus known from 
Selachiani. 


Family Vll. r«n^^.-^Head furnished with four suekem and 
often with a single or double oirdet of hooks ; pmglottidss 
welbdefined and cost off when mature ; no uteme aperture. 
Example: Tamia (see below). 

It seems advisable to add a few details regarding some of the 
forms alluded to in the above synopsis. 

Ainphilim foliaeea, described as a Trematode by Rudolphi, is 
found in the body-cavity of the stufgeon. A number of unioellalar 
glands open into the sucker, and are aunrounded by the mnscles 
of that organ ; the nervous svstem consists of two ganglia, with 
a commissure, and two lateral nerves ; the male organs resemble 
those of Bothrioc^halm^ the female those of the Trematodes ; the 
family is genemlfy regarded as furnishing a connecting link be-^ 
tween the Cestoda and Tteniatoda ; see Salensky (18) and Lang (7). 
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Fio. S,-^Bothnoeephdtidte. A, A seameiit of Boihnotephalui latut, allowing the 
generattve organs fiom the ventral aurface; rx., excretory veseela; e, ciirua; 

dm» pouch ; e.d., vas defeiont ; e.o., vaginal opening ; « , vagina ; $h p., 
shell-gland ; edL.oilduct; ee., ovary ; p.p., yo]k*gland ; y.d.. Its duct; «f.,ttteiiis; 

uferine opening; the testes are not visible Iroin tide side; X 88 (from 
Sommer and Landois). B, C, marginal and lateral viewa of the anterior part of 
B. eordatiM, showing the cephalic grooves; x 5 (from Lcuckart). D, Ciliated 
embryo of B, latut ; x 60 (from Leuckart). 

Bothriocephalua lotus (82) is tho most conspicuous example of the 
family Paeudophyllido*, and is, moreover, noteworthy as being the 
largest ta(>e-worrii found in man ; its length often readies 8 to 9 
metres, and its extreme breadth 10 to 12 mm. Tlie head bears 
two grooves, which correspond in position with the flat sides of 
the body. There are two (mure correctly throe) genital opet^inm, 
which are situated, not on the margin but on the flat sido of the 
body, on that surface which is usually called the ventral. The 
most anterior of these is the male a|>crturo (Ag. 4, A, c.), and im- 
mediately behind it is that of the vagina (o.o. ), so close that on 
superAcial examination the two often seem to coincide. This vaginal 
opening, like that of the Taaniadas^ serves for tho intromission of 
the penis and for the fertilization of the ova, but not for the exit 
of the ripe eggs ; this being provided for bv a special ax^ertare at 
the other endof the uterus from that at which the eggs enter it. 
This uterine opening (u.o.) is situated at a short distance behind 
the other two. The result of this arrangement is that tho eggs can 
be evacuated without any injury to the proglottis, and consequently 
their discharge commences before its sraaration from the x>areut 
worm and ma;y continue for a long period. The uterus (uf.) itself, 
owing to its dis{K>sition in folded coils, when full of eg^, presents 
an irregular, round, lobular appearance, which has been c.oin|)ared 
to a flower or heraldic lily. The yolk-gland (y.F*) 18 widely dis- 
seminated in the lateral areas of the s^ments, and its ducts (y.d,) 
form a series of branching tubules, mat described by Eschricht 
(27) under the name ** yellow ducts.” The excrotorv organs (tp:*) 
differ from those of the Tasniadae in that the canals exhibit a reticu- 
late arran^ment The embryo (Ag. 4, D) as it leaves the egg is 
covered with a ciliated mantle, whi^ corresponds to the Arm egg- 
shell and associated membrane of the cystic tape-worms, and per- 
haiw also to the ciliated envelo])e of certain Tnmiatode larvn (see 
Tkbmatoda). This ciliated organism swims freely about in the 
water, but after a time the six-hooked proscolex escapes from it 
The next stage in its life-history is not yet known, but it has been 
reosntlv shown bv Braun of Dorpat (88) that at a subsequent stage 
it inhabits the pike and burbot, and develops into the sexual adult 
when transferred to the intestine of the human subject The 
geographical distribution of Bothriocephalua is limited; it has been 
record^ with certainty in but few places outside Europe; while 
within that continent m coasts of toe Baltic and Switzerland are 
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the prindpri lookUtim; it it nididy distritmtad in B«aiia| and bM 
baan reoordad iVom Poland, Penmarb, Oarmany, aa wall aa from 
fmnaa and Britain, though it ia poaalbla that the oaaea occurring 
in thaae latter countries hare been due to importation. 

'[^e genus Zi^uUt has the segmentation objure orindistinfniisb- 
abla About six species are known. One is found encapanlM in a 
monkey, one in the common sea], others in reptiles and teleostaana. 

tieitoldi (fig. $, B) ocenrs in the body-cavity of an 
Oligochmtoiis worm {TuJbifex riwdorwn)\ it is about 8 mm. long, 
anu consists of au oval body (scolex), to which is attached a cylin- 
drical tail (prosoolex), bearing at the posterior extremity three 

S irs of hooka ; both these parts are capable of motion. The scolex 
8 eight longitudinal excretory canals, and a terminal vesicle; 
the ventmlly situated genital aperture is the common exit of the 
vas deferens, the vagina, and a uterus se^iarate from the latter; 
the development is din^ct, and it attains sexual maturity without 
a change of host. Duthiersia, Perrier (8d), contains two specie^ 
both mim the intestines of varanian lixards. The genus is 
characterized by the presence of two large compresaea frilled 
suckers, separated by a septum and perforated at their bases. 
The proglottides have three genital apertures resembling those of 
B<Jihrioceph(Uu8* 



Fio 5 —Tetrarhvnehui. A, General vle«r of the worm ; X 4. B, head showing 
the eiickerN, pniboscldes, and excretory canals ; x 35. C, portion of a pro- 
hoscis showing the two foims of hooks ; highly magnified. (AU from Pintner.) 


The ^nus Tetrarhywhiis was, a few years ago, made the subject 
of an elaborate memoir by Pintner (9), who investigated T, longi- 
Ben. The head, in which its most striking anatomical 
}>6CullBritio8 are situated, really includes both the head and neck 
of previous authors (tig. 6, A) ; it is some 0 *94 min. long, but only 
075 mm. in diumeter, and bears at its anterior end two obliquely 
placed oval disks (fig. 5, B), each of which is perforated towards the 
apex by two round holes through which the four prolioscides pro 
trade. Each of tliese disks, moreover, shours traces of a division 
into two, a fact which indicates that it is foimed by the fusiuii of 
two suckers corresponding to those commonly found in ta|ie- worms. 
The fiattouing in this genus seems to be iu a direction at right 
angles to that in which it usually takes place. The proboscides, 
which are the most characteristic organs of the genus, are four in 
number, and protrude from or can be retracted into the anterior 
surface of the heail. Each consists of three parts: — (1) the toothed 
portion is the most anterior ; it is shaped like a long narrow glove- 
finger, like vrhich it is invaginablo; on its external surface it 
bears rows of liooks, closely sot in diagonal lines (fig. 5, C); theie 
are two forms of these: those which are directed outw^aids are 
large triangular hooka, with apices pointing backwards, whilst 
those situated on that surface of the proboscis which is turned 
the other proboscides are fine, delicate, and curved; 
wtweeii the hooks are fine chitinous hairs; (2) the membranous 
sheath is fiiinly attached where the general surface of tlie body 
passes over into the toothed portion around the orifice of the 
invagination ; it consists of a thick homogeneous transparent 
skin, a^.narently an excretion of cells lining the cavity of the pro- 
boscis ; (8) the muscular fiortion is the most posterior of all, and is 
composed of six layers, remarkable as containing striped muscular 
nores ; throughout all these three portions of the proboscis there 
sxtenda a retractor muscle. The action of these various structures 
™ woroughly understood, but it is probable that the proboscis is 
||rotruded by the action of the last-named muscular sheath, whilst 
« IS rstracM, after the relaxation of this, partly by the retractor 
•Rd partly by the pressure of the surrounding medium. 

•toe family TmenAadm is usually described as oontalning only the 


one genus Tmnnia^ but, owing to the number and variety of its 
species, of which more than 850 have been described, it has been 
subdivided into groups, regarded by different authors aa genera or 
aubgenera. The subjoined arrangement is mainly that of Leuckart 
It labours under the disadvantage that its chief divisions aiw bas^ 
upon the bladder-worm or larval stage, which is only known in 
the ease of comparatively few species. 

I. CysUei (cystic tape-worms).— Head rarely unarmed; usually 

provided witli a rostellum and with one or more rows of 
hooks ; proglottides loiigish oval when mature ; uterus 
with median stem and lateral branches; the larva has a 
caudal bladder containing fluid. 

1. Cyatotania^ Leuckart.— The head arises in the wall of the 

embryonic bladder. 

o. Tmnia sagiiiatat Gdze.— Without hooks (— T, medio- 
eaneUata, Kuchenrneister, -genus TaeniarhyTichus^ 
Weinland). 

h. TamUt soUum^ Rudolphi.— Head with a double 
circlet of hooks. 

c. Taenia amntlioirma^ AVeitiland. — Head with a triple 
circlet of hooks (—genua AcanUioirias^ Weinland). 

2. Echinocoedfer, Weinland. —The heads arise in special 

brood-capsules. Taenia echiivococcfoa, Y. Siebold. 

II. Cyatoidei (ordinary tape- worms). — ^Tbe larva has no distended 

caudal bladder containing fluid. 

1. HymenolcpiSf Weinland. — Proboscis with a single row of 

small hooks. Taanianana, Y. Siebold, T,Jlavopunctata, 
Weinland. 

2. Dipylidium, Leuckart. — Head with several rows of hooks, 

each with a discoidal base; a right and left set of 
genital ormns in each joint, the uterus, however, being 
single and common to the two. I'eania cucumerina^ 
Rudolphi (—r. ellipticttf Batscb). 

Hamann (2) has recently proposed a now genus, Ptychophyaa^ 
for Tmnia lineata, Qu/e, wnicn is defined by the following 
oharacterH:— (1) the porus genitalis is on the surface and not on the 
margin of the joints ; (2) the va^nal opening is anterior to that of 
the cirrus ; (3) at a certain ))eriod the uterus is convoluted ; (4) 
there is a |Kiculiar shell-gland. In many of these characters the 
species shows a resemblance to the Bothrmephalidae. 

(kewrrmee in Man , — Tho Cestodcs which in the adult state 
infest man, with their corresponding larvae and temporary hosts, 
are aa follows : — 


Taenia sagitutta. 

T. aoliuin, 

7\ nana. 

T, flavopunctata, 

T, madagcutcarienaia, 
T, encumerina. 
Jiothriocrpiuxlua latua 
B, criaialua. 

B, cordaliia. 


Oysticercus bovia. 
(J celluloaae, 

w 

(0 

0. T cncumcrinea. 


Ox. 

Pig, man. 

(?) 

8 

Triciwdcctea cania. 
Pike, burbot. 

(0 

Fish(?) 


Other species, liowever, inhabit the human body in their larval 
condition ; a list of them, with the conespoudiiig adult forms and 
{lermanent hosts, is subjoined : — 


Cyalicetxua crlluloaae. Taenia aofium. Man. 

C, acantholnaa. T. acaiUhotriaa (incog.) (?) 

C. Unuicollis. T, marginaia. Dog, wolf. 

Echinococcus. T. cchinococcua. Dog. 

Phylogcny , — There can be no doubt that the Cestodes and Tre- 
matoues are intimately related and have sprung from a common 
ancestor ; there are so many btrnctural pcculi«intiea in which they 
agree (compare Trematodics), and they are connected by so many 
intennediate forms, that tlieir aflinity can admit of no doubt. 
According to Leuckart, tho original ancestor of both was probably 
allied to tho Planariaiis, while Huxley (22, pp. 213, 576) points 
out that it is at all events possible that they have no connexion 
with free forms but havo always been aiientcrous, and in fact are 
nothing but “ gigantic morula;, so to speak, which have never passed 
through the gustrula stage.” 
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TAFXOCA is a farinaoeous food substance prepared 
irom cassava stairch, the product of the large tuberous 
roots of the cassava or manioc plant, Manihot vtilimma 
{JfFtif^ha tMiMhot\ native of Brazil (see Cassava, vol. v. 
p. 182, and comp. Abbowroot, vol. il p. 631, fig. 6). 
Cassava starch, being separated from the fibrous and nitro- 
genous constituents of the roots, is in a moist condition 
spread upon iron plates, and with constant stirring exposed 
to such heat as causes a partial rupture of the starch 
^noles, which agglomerate into irregular pellets, becoming 
hard and translucent when cooled. In this partly torrefied 
condition the starch forms the tapioca of commerce, a 
light, pleasant, and digestible food, much used in puddings 
and as a thickener for soups. The French prepare^ an 
artificial tapioca from potato starch, mixed with various 
vegetable substances, for use in soups, <isc., which is 
found in the market under such names as tapioca Crecy, 
tapioca Julienne, <hc., according to the dried vegetables 
with which the preparations are made. 

TAPIR. The general characters of the animals of the 
periasodactyle or c^d-toed section of the hoofed mammals 
are descried under Mammalia, vol. xv. p. 427. This 
once numerous group is at present represented by only 
three rather isolated families, the Horses, Rhinoceroses, 
and Tapirs. The last of these have retained much more 
of the original characters of the primitive Ungulates of tlio 
Eocene period than the others, and have indeed remained 
practically almost unchanged since the Miocene period, 
while almost all other mammalian forms which existed 
then have either become extinct or undergone extensive 
modification. The tapirs constitute the single genus, 
Tapirw^ of the family Tapind^, 

The dentition is i i, c I, 4, m total 42. Of the upper 
incisors, the first and second are nearly equal, with shoit, broad 
crowns, the third is large and conical, considerably larger than 
the true canine, which is seiiarated from it by an interval. Lower 
incisors diminishing in size iVoni the fijst to the third ; the canine, 
which is in contact ivith the third incisor, laige and conical, working 
against (and behind) the canine-like tliird upper incisor In both 
jaws there is a long interspace between the canines and the com- 
mencement of the teeth of the molar seiics, which are all m contact. 
First upper premoiar with a triangular crown, nairow in front 
owing to the absence of the anterior inner cusp. The other upi>er 
premolars and molars all formed on the same plan and of neatly 
the same size, with four toots and q uadi ate crowns, rather wider 
transversely than from betore backwards, each having four cusps, 
connected by a pair of transverse ridges, anterior and posterior. 
The first lower premolar compressed in front; the others composed 
of a simple pair of transverse crests, with a small aiiteiior and 
posterior cingular ridge. 

Skull elevated and compressed. Orbit and temporal fossa widely 
continuous, there being no true post-orbital process from the frontal 
bone. Anterior natial apertures very large, and extending high 
on^the faee between the orbits; nasal bones short, elevat^, 
trtengular, and pointed in firout. Yertchne: G 7, D 18, L 5, S 6, 
O about 12. Limbs short and stout. Fore feet with four toes, 
having distinct hoofs; the first is absent, the third the longest, 
the seoond and lourth nearly equah the fifth the shortest and 
scareely reaching the ground in the ordinary standing position. 
Hind feet with the typical perissodactyle arrangement ot three 
toesi — the middle one being the largest, the two others nearly ecmal. 
Kose and upper lip elongated into a flexible^ mobile suont or short 
proboscis, near the end of which the nostrils ate situated. Eyes 
rather small. Sara oi moderate size, ovate, erect. Tail very short. 
Skin thick and bat icantily covered with liair. 

The existing species of tapir may be grouped into two 
sections, the distinctive characters of which are only 
recognisable in the skeleton (A) With a great anterior 
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T«ro epede^ both from Centml Ameiion, Tapirm 'inirdi 
and T. dmei. The former is found in Medeo, UondunM, 
ICenragu^ Ooeta Bice* and Manama; tbe latter is 



Amencan Tapir, from a living specimen in the London Zoological 
Gardens. 

Ouatemala^ Nicaragua, and Costa Rica. (B) With ossifiesr 
tion of the septum not extending farther forward than the 
nasal bones {Tapirm proper). Three species, T. tndicuB^ 
the largest of tbe genus, from tbe Malay Peninsula (as far 
north as Tavoy and Mergui), Sumatra, and Borneo, dis- 
tinguished by its peculiar coloration, the head, neck, fore 
and hind limbs being glossy black, and the interm^iate 
part of the body white; T. amtricatmt (1\ terreslria, 
Linn.), the common tapir of the forests and lowlands of 
Brazil and Paraguay ; and T, roulini^ the Pinchaque tapir 
of the high regions of the Andos. All the American 
species are of a nearly uniform dark brown or blackish 
colour when adult; but it is a curious circumstance^’ that 
when young (and in this the Malay species conforms with 
the others) they are conspicuously marked with spots and 
longitudinal stripes of white or fawn colour m a darker 
ground. 

The habits of all the kinds of tapirs ap[)ear to be very 
similar. They are solitary, nocturnal, shy, and inoffensive, 
chiefly frequenting the depths of shady forests and the 
neighbourhood of water, to which they frequently resort 
for the purpose of bathing, and in which they often take 
refuge when pursued. They feed on various vegetable 
substances, as shoots of trees and bushes, buds, and leaves. 
Tbqr are hunted by tbe natives of the lands in which they 
live for the sake of their hides and flesh. 

The singular fact of the existence of so closely allied 
animals as the Malayan and the American tapirs i^ such 
distant regions of the earth and in no intervening pUbes 
is account^ for by what is known of the geological history 
of tbe race, for, if we may judge from the somewhat scanty 
remains which have been preserved to our times, consisting 
chiefly of teeth, the tapirs must once have had a very wide 
distribution. There is no proof of their having lived in 
the Eocene epoch, but in deposits of Miocene ana Pliocene 
date remains undistinguishable generically and perhaps 
specifically from the modern tapirs (though na&ed T 
priscus, T, arvemenaia^ Ac.) have been fouM in France, 
Germany, and in the red crag of Suffolk. Tapirs appear, 
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however, to have become extinct in Europe before the 
Pleistocene period, as none of their bones or teeth have 
been found in any of the caves or alluvial deposits in which 
those of elephants, rhinoceroses, and hippopotamuses occur 
in abundance ; but in other regions their distribution at 
(his age was far wider than at present, as they are known 
to have extended eastward to China {1\ Owen) 

and westwards over the greater part of tlio southern 
United States of America, from South Carolina to Cali< 
fornia. Lund also distinguished two species or varieties 
from the caves of Brazil. Thus we have no difficulty in 
tracing the common origin in the Miocene tapirs of Europe 
of the now widely separated American and Asiatic species. 
It is, moreover, interesting to observe how very slight an 
amount of variation has taken place in forma isolated 
during such an enormous period of time. (w. h. f.) 

TAB is a product of the destructive distillation of 
organic substances. It is a highly complex material, vary- 
ing in its composition according to the nature of the 
body from which it is distilled, — different jiroducts, more- 
over, being obtained according to the temperature at which 
the process of distillation is carried on. As commercial 
products there are two principal classes of tar in use — (1) 
wood tar, the product of the si»ecial distillation of several 
varieties of wood, and (2) coal tar, which is primarily a 
bye-product of the distillation of coal for the manufacture 
of illuminating gas. These tars are intimately related to 
the bitumen, asphalt, mineral pitch, and petroleum ob- 
tained in very many localities throughout the world. 

Wood Tar . — Wood tar, known also as iStockholm and 
as Archangel tar, is principally prepared in the great jnne 
forests of central and northern llussia, Finland, and Sweden. 
The material chiefly em[)loycd is the resinous stools and 
roots of the Scotch fir {Tintis g^lvesfru) and the Siberian 
larch (Larix silnrica\ with other less common fir tree 
roots. A largo amount of tar is also i)reparcd from tlie 
roots of the swamp pine (/^ australis) in North and 
South Carolina, Ceorgia, and Alabama, in the Cnited 
States. In the distillation of wood a series of products, 
including gas, tar, pyroligneous acid and wood spirit, and 
charcoal may bo obtained, and any of these may be the 
primary object of the operation. When tar is the sub- 
stan^ sought, the ancient and crude method of working is 
yet largely adopted in tlio nf>rth of Europe. The wood to 
bo treated is closely piled up into a huge conical stack or 
pile on an elevated platform, the sole of which is covered 
with clay and tiles. The solo slopes inwards from every 
hide to the centre, where an opening communicates \\ith a 
vaulted cavity under the elevated platform. The pile oi 
wood is closely covered over with layers of turf and earth 
or sand to a depth of several inches, but leaving at first 
near the bottom numerous apertures for the admishion of 
lir to promote ignition. The pile is ignited from below, 
and as the fire spreads tlirough tlie heap the various 
apertures are closed up and a slow smouldering combus- 
tion goes on for some days till, by the sinking of the pile, 
the top of the stack falls in, and a bright fianie springs 
up at that point. About ten days after ignition tar first 
begiifc to flow, and it is at once collected into barrels. 
According to the size of the pile, the distillation may 
continue several weeks, the tar secured amounting to 
about 17‘5 per cent, of the wood operated on. In this 
inetliod several valuable products — the gas, the crude pyro- 
ligneous acid, and much charcoal — are lost or wasted; and 
a more economical process of treating the wood in closed 
stills or retorts is now largely used in liussia, the gas evolved 
serving as fuel under the retorts. The heavier tar pro- 
ducts of the distillation collect at the bottom of the retort, 
'‘vhoncB they are carried off by a pipe to a receiver ; the 
Volatile portion passes off at the ujiper iiart of the retort, 


and is separately condensed, the lightest |)ortion passing 
through a worm condenser. From treatment in close 
retorts resinous roots yield from 16 to 20 per cent, of tar, 
with some oil of turpentine and pyroligneous acid. 

Wood tar is a semi-fluid substance, of a dark brown or 
black colour, with a strong pungent odour and a sharp 
taste. Owing to the presence of acetic (pyroligneous) 
acid, which is a collateral product, it has an acid reaction ; 
it is soluble in that acid, as well as in alcohol and the fixed 
and essential oils, <kc. Tar consists essentially of a mixture 
of homologous hydrocarbons, and by redistillation it can be 
fractionated into a series of bodies having fixed boiling 
points. Some varieties of tar have a granular appear- 
ance, from the presence of minute crystals of pyrocatechin, 
which dissolve and disappear on heating the substance. 
Pyrocatechin dissolves freely in water, and to it the tar 
water {liquor ;>?>?>) of pharmacy probably owes its valno. 

Crude tar from retorts, when submitted to redistil lation, 
gives off wood spirit (methyl-alcohol), and then acetic 
(pyroligneous) acid, and finally, on forcing the heat, pitch 
oil is driven off. The residuum left in the still hardens 
into a solid vitreous mass, which forms the black pitch of 
commerce. Tar and pitch are most largely used as pro- 
tective coatings for woodwork and other materials much 
exposed to water and the weather. Thus tar is of great 
value in connexion w ith shipbuilding and shipping gene- 
rally. A considerable quantity is used in manufacturing 
tarred ropes, and in the “ smearing ” of highland sheep to 
afford a protection against the weather. i*itch also is the 
basis of the Berlin black or Brunswick black used for coat- 
ing cast-iron goods and for “japanning” ])rej)arations. 

Coal Tar. — The art of distilling coal for the production 
of tar \^as discovered and patented by the carl of Dun 
donald in 1787, and till the general introduction of coal 
gas some amount of coal was yeaily distilled in Scotland 
for the production of coal tar. The demand for the sub- 
stance was limited, it being principally used for coating 
iron castings and smith ^^o^k, for inakiiig an inferior 
lamp black, and as a source of a solvent oil. With the 
extensive use of coal gas the necessity for this separate 
distillation ceased, and soon tar was ]>ioduced in the manu- 
facture of gas in c] nan ti ties that could not be disposed of. 
It was burned up for heating gas retorts ; it wns mixed 
>vith coal dust, sawdust, etc., lor making jiatent fuel ; 
and it was distilled for producing a series of liydrocuibon 
I oils, heavy tar, and pitch ; but it was only after the dis- 
I covery and introduction of “tar-colours” that the sub- 
stance came for scni''. timo to be really valuable. Since 
that time its price has fluctuated greatly ; and in the 
United Kingdom alone there arc now distilled annually 
about 10,000,000 tons of coal for gas making, producing 
120,000,000 gallons of crude tar, — a quantity greatly in 
excess of the ordinary demand. 

I If wood be distilled slowly at low tcinpoiatnres, the gases coii«-ist 
chiefly of caiboiiic oMdi* and carboim* acid, mixed witli only very 
little of cnibuiettcd hydiogcns, and consequently little linmnons 
on coministion ; the wateiy pait of the tar includes i datively niiieli 
of iiictbyl-alcoliol, acetone, and acetic acid; the oily pait of the 
tiir (tar proper) has n ceitaiii pioxiinatc composition dim ictuistic 
of this mode of distillation. Our present knowledge in leg.iid lO 
this last-named point is very ineomplctc ; of dcliiiile sptLies tlo 
following liavo been discovereil . — 

(1) Phenol, CJIj Oil (^>nonym caiholic nold) 

(2) C'resol, Cir,)OH 

(3) Phlorol, (CJI* 01I)< alU 

(4) Pyi’ocutcchliio, (t'«n 4 )(OII) 2 , one of throe honiorldcs 

(5) Giuittool, I methj 1 cstei of No. 4. 

(C) Homo-pyrocntechino, { C«njfCn 3 )J(OII) 2 . 

(7) Creo 8 ol,[c»n 3 Crn 3 ))Qj^jj^, inoth>lcaloi of No C. 

Gcmiine creosote consists of (1), (2), (5), mid (7). In addition, 
tlioro arc numberless bodies A^llieh still awMit scientilic definition. 

If the distillation of wooil is earned out at a very bigli tempera- 
ture, — fbr instance, tJic wood is plaicd m a relatively laigeietort 
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previously brought up to a bright red heat and kept at such 
temperature, or if the vapours produced nt a relatively low toinpora* 
ture are passed through liatensoly heated pii^os before reaching the 
condenser (Pottenkoferis method for producing illumiuating gas 
from wood), — the gas produced contains a considerable admixture 
of luminiferous hydrocarbons, the proiKirtions of methyl-alcohol, 
acetone, and acetic acid get less, and the tar pro]Mr assumes more 
of the character of coal-gas tar (see below). Similar observations 
we make in the case of coul. About 1862 Wigan cannol coal used 
to be distilled industrially at low temperatures to produce light 
oils.” Bchoriomuier examined theso and found them to consist 
chielly of ** paraffins” (see Pa ii affix) from CsHjj upwards. JL 
similar result is obtained with ordinary coal, altliough in its oa<»c 
^0 “benzols ” arc more largely represented. If wo distil kind 

a -gas making— the distillable part of tlio tar proper consists 
y of henzeno, and benzene-derivatives, t.c., benzols, 

CJIc+fiUII,; phenols, CeHeO, and liomologues, (CaH5.7iCIL)OH ; 
ammo-bodies, ChIIqKHs (aniline), and homologues; coiutcnscd 
benzols, such as naphthalene, GjqHo— 2C|,H0-C3H4; anthracene, 
^14^^10 ^4^s 5 chrysene, Cigilu** 4 GgH 4 — GqIIi^, &c. The 
paraffins then become an altogether subordinate feature. 

A great and meritorious reseai*ch of Bortholot's has thrown con- 
siderable light on the chctiiiral mechanism of dry distillation. As 
found by him, even the most complex of the substances named are 
producible by the interaction upon one another of a few bodies of 
verv simple constitution, or even one or other of these by the mere 
action of a high tem])oraturo. To give a few examples. Marhli- 
gas, GIL, when passed through red-hot tiilies, yields olefines, G3II4, 
OOH0, QiH^, Ac., wiiii elimination of hydrogen, Jf^. The same 
CH4, if snbfoctcd to a sjiark-currc nt (i.e., local aj)piicatioti of intense 
heat), yields acetylene and hydrogen, 20114— + and the 
acetylene producc<l passes partly into benzene, CfllL—SC^II^- 
Ethylene, C3H4, when passed tliroiigh a porcelain tube kept at a 
moderate red heat, jdehls benzene, CqUa, styrolcue— pheuyl- 
cthYlcne, CoHs-GgHg, nnphtbalene, GiqH^, and perhaps also its 
hydride, GjoHjo. Acetylene, qua potential benzene, and ethylene 
yield styrolcne and hydrogcMi, CnHrt + CjH4—GfiHj5 Go 113 + 11.2; and 
styrolcno plus ethylene j+elds hydrogen and naphthalene, Gjollg. 

Honzol nt a high temperature loses hydrogen, and, so to sav, 
doubles up into di-phenyl, Ci^f I|o ; and this latter, u hen heated with 
ethylouo, yields anthracene, C14H10, and hydrogen, Oi,Hjo+C.3H4— 
C14H10 1 Convei’sely, hydrogen may, so to sayj turn out its 

equivalent o1 a hydrocarbon ; thus, for instnnce, obryhciie, Oij,Hi2 + 
21131 yields di-})beuyl, Cjalljoi + benzene, Gcllij. 

pyrogenic reactions gonorally are reversible; thus, any of the 
following three equations is correct, whether we read it fiom the 
left to the right or from the 1 ight to the left : — 


(1) CjHfc (cllmne), nf a red heat bocoiues 02114+113. 


i 2''b ** 0% 

(2) Cj2llio+C'oU4'~Oij|H|2 + 2Il3 . 
(8) C3H3. 


Hence no single pyrogenic reaction goes to the end ; if it docs not, 
BO to su}', cheek its own progress, other secotidaiy reactions set in 
and do so, the general result being that ultimately, but in general 
slowly, a state of dynamic equilibrium is att.iined in which a set 
of synthetic reactions on the one hand and a set of analytic 
reactions on the other coinponsnte one anotlicr. 

Industrial ll'orkinq of Coal Tar.^ — C’oal tar, as it comes from 
the gas-works, is used for a variety of purposes, such as — (1) for 
fuel, the tar being made into a spray by means of a steam -injector 
and the spray kindled ; (2) for the preservation of building 
inatoriala, porous stones, and bricks, &c. ; (3) for making roofing- 
felt (in 1868, five-sixths of the 9000 tons of tar produced at the 
Berlin gas-works was thus utilized ; the rase, however, is diflerpiit 
now) ; (4) for making a low quality of lamp-black. At present, 
however, most of the tar produced, in centres of industry at least, 
is worked up by distillation. The tar as it comes from the gas- 
works is allowed to rest in a “ jiond” until the tar-water (solution 
obiofly of ammonia and certain aininonia salts) has gone to the top. 
The tar proper is then puiiqied into a large wrought-iron still (of 
upright-cylinder form preferably) and therein subjected to distilla- 
tion over a naked fire. A nec^sary preliminary, however, is the 
rexnorat of the unavoidable remnant of water, which is liest effected 
bje eautiously heating tlie tar in the still so as to render it more 
fluid and enable the water to rise to the top and then letting the 
upper stratum run out by an overflow tap at the side. Tlio dis- 
tillation is then started. It involves the formation of two sets of 
volatile jiroducts, namely— (1 ) combustible gases (including sulphur- 
etted liydrogeii and bisulphide of carbon vapour), which must be 
led away to avoid nuisance and danger of fire, and (2) a very 
complex liquid or setni-Hquid distillate. This latter is collected 
in successive fractions, generally in this manner ( 1) as “ first 
runnings,” what comes over at tenijicratiircs below 105® to 110® G. ; 
(2) as “light oils,” at temperatures lictwcen 110® and 210® G.; (8) 
as “carbolic oil,” at temp^atures between 210® to 240® C. ; (4) as 
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“creosote oil,” at temperatures between 240® to 270* C.; (5) as 
anthracene oil, at temperatures above 270®. 

In the earlier part of tho “first runnings” and light-oil )>criod 
the condenser must be kept cold ; towards the end it must be kept 
warm to pi'ovcnt choking by solidifieil naphthalene. In practice, 
tho operator does not go entirely by the boiling point, tut to a 
great extent by tho specific gravity of the distillate, which, in 
general, increases as tho boiling imint rises. As soon as a drop of 
tho last runnings floats in abater (exhibits tho siiecific gravity 1), 
the “light oil” is supposed to bo over. That the fiactionation is 
not ala ays and everyahora effected in the same way needs hardly 
bo said. If the manufacture of carbolic add is aimed at, it is best 
(according to hiingo) to select the fraction 170* to 230” G. for this 
juirposo. Kaphthaleno boils as high as 217®, yet a deal goes into 
this carbolic-acid fraction. As soon as naimtlmleno begins to 
crystallize out lar^ly (on cooling down a sample of distillate), tho 
carbolic acid may ho picsumod to be over, what follows next is 
put aside os creosote oil, until, after the disappearance of tho 
naphthalene, a new solid iwoduct, namely, anthniccne, begins to 
show itself, ^ritli any tar that coiitains a remunerative proportion 
of anthmeene, tho anthracene oil is the most valuable of the pro- 
ducts, as tho raw material for tho making of artificial alizarins. 

Supposing tho anthraceuc to have bccu extracted as completely 
as practicable, the rosiduo in tho still consists of “hard pitcli,” 
a vihcid black fluid which on cooling freezes into a fragile solid, 
in former times more commonly than now “soft pitch” used to 
bo produced by leaving more or less of tho anthracene oil end even 
creosote oil in the still. At tho end of the anthracene stage of the 
distillation it is as well, if not necessary, to hel]) tho very high 
boiling vapour out of the still by means of superheated steam, and 
to keep the worm at 100® G. to prevent chokiug. At a German 
establishment a vaciuiin is used with great advantage. 

We come now to cx[>]aiii briefly how tho several fractious are 
worked np. 

The pitch (which wo assume to bn “hard pitch”) must be run 
off hot through a tap at the bottom of the stiU and led into a low- 
roofed and well closcd-in “house,” because it uould take fiio in 
the open uir. After it has cooled down butt .ciitly in the “house,” 
the pitch is run into jntcli-holcs in fiont of the house and allowed 
to freeze there. The depth of pitch in a bole is about 12 inches. 
TUo solid pitch is hacked out with pickuxes and sent into com* 
mcrce. A siipeiior appamtus ior the lecovciy of the pitch, wdiicli 
pretludes all danger or conflagiation and many inconveniences of 
tho ordinary system, has been devised ior tho Pans gas-woiks by 
Hcgnnult.''^ Lunge found, from many dist illations, that tar from 
the midland counties yiehU about 55 per cent, of hard ]dtch. 

Hard pitch is used chiefly for making tho following. (1) 
AsphcilU — Tho }>itch is fused up— pciliaps in the still which pro- 
duced it— with tlio requisite pro j)ortioii of creosote and anthracene 
oil, previously freed from their valuable components. Such asphalt 
is used for street-paving, i.c., lilling up tne spaces between tho 
paving-stones, and, in admixture wdtli sund and generally more or 
Jess of natural asphalt, for tho making of footpaths and float iugs 
generally. In Geimany it selves for tho making of ])ipes for con- 
veying acid liquids in ivoiks and chemical laboratories, Ac. End- 
less hcni])-i)aper is soaked in liipicfied asidialt and w'ouiid spirally 
around an iron core, yn'cviously smeared over with soft soap, in 
a^iout 100 layers. The whole is then exposed to strong ]>i'es8Uio 
while still hot, and is scjtarated fiom the core after being allowed' 
to cool. Such pipes stand almost any kind of acid, but they must 
not be used for not liquids. (2) Vamislus . — The pitch is dissolved 
in suitable tar oils,— creosote oil for a lower and light oil for a 
higher quality. (3) Cuke , — In fonner times more frequently than 
now pitch wns made into coke by ti’ansferring it to a special flat 
still and distilling as long as any volatile products came off. 
The coke which remains is a very pure and consequently valuable 
fuel. (4) Lamp Black (as a last resource, if no other mode of 
utilization is ])racticable). — Tho pitch is subjected to partial com< 
bastion on hot iion plates and the smoke conveyed into chambera 
to deposit its carbon. The yield is about 40 per cent. 

Anthracene Oil , — Tho oil is allowed to stand cold for a week 
or BO until the anthracene lias crystallized out as completely as 
possible. Tho mother-liouor is then eliminated, the buKt tby 
means of a filter-press, tne rest, at a higher than tho ordinary 
temperature, by hydraulic pressure. Tho crude ]iroduct includes 
far more than half its weight of iiiiimritios— phenauthreno, parafliii, 
naphthalene, Ac. To remove these os far as possible, the crude 
anthracene is ground up and treated with petroleum spirit (boiling 
at 70® to 100® C. ) or coal tar naphtha (120® to 190®), in which real 
anthracene is relatively insoluble. The insoluble port is separated 
by filtering arrangements and presses (so constructed as to avoid 
danger of fire), and at last sublimed, more with tho view of bring- 
ing it into a customary convenient form than with tho object of 
cflectiiig further purification. Such final anthracene may contain 
50 to 6 5 per cent, of pure sub stance. The only reliable method for 

•I U is described in Lunge's Tnatiu on the J)MillaHen ef CeeU SPer, Leadon, 
1862. to wbleb UiJs arUcle is largely indebted. 
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deteminiQg its strcmgth is to oonrert a knotni vreif^ht into«aiitikHi* > 
fluiaoBSi CiiHio^ii boiling it with a glacial aeetio acid Bolation 
^cbixnnici^t separating ont the quiuone by diluting with water, 
collecting and weighing the product One part of quinoiie corro- 
apoiuls to 0’851i6 of anthracene. 

Creosote OU is either nsed as it is for pickling timber, softening 
of pitch, Icc., or else redistilled to extract from it what there is of 
anthracene oil and carbolic acid oil, which are worked np with the 
respective princijxil quantitiea 

Carbolic OiL — Assuming this oil to have been collected (as it should 
bo if intended for the making of carbolic acid) between 170° and 
230®, the process of extraction is, briefly, as follows. The oil is 
mix^ with a suitable proiK>rtiott of caustic-soda ley (ascertained 
by an assay) in an iron vessel at 40® to 50* C. Charles 1.0 we roeom- 
xnciids ley of 1*34 sp. gr., diluted with water to five times its 
volume. Afler Bottling, the aqueous layer is withdrawn into a 
lead-lined vessel, and tlio soda supersaturated by aulphuiic acid. 
Oriide carbolic acid rises to the top as au oil, and is withdrawn to 
he sold as such or puridod. See Caubolic Acri). 

NaphUialicne abounds in the oil left after extraction of the 
carbolic acid by caustic soda and in the more volatile fractions of 
the errosoto oil. From these it separates ont (not completely), 
on standing, in crystals. These are collected, best in a filter- press, 
and then subjected to hydraulic pressure to force out the rest of 
the mother-liquor. The crude naphthalene thus obtained contains 
an impurity which causes it to become red on standing in the air. 
To remove it, the crude product is mixed with 5 to 10 per cent, of 
vitriol of at least 1*7 sp. gr., at a moderate heat (addition of a little 
binoxido of manganese is an improvement, Lunge); it is then 
washed, first with water, then with dilute alkali, and lastly again 
with water, to bo ultimately distilled or sublimed. In the latter 
case it is obtained iii the form of thin colourless plates of great 
beauty. It fuses at 80® C. and boils at 217® C. Naphthalene is 
used largely in the making of certain tar colours, such as Manchester 
yellow, CioHq(N 02)«, and the beautiful scarlets and crimsons made 
by the “farbwerko*^* in lluchst, Germany; these latter ore diozo- 
coiiipoiinds dorivoil from j3-naphthol, (^1^117(011). Coal gas, if 
impregnated at a suitable temperature with nnphthalono vapour 
immediately before issuing from the burner, gains greatly in lumin- 
osity. This is the prineiplo of the “ alho-carbon ” gas lamps. 

Ft ret Itanninge and Light OIL — These may bo said to include 
all the industrially valuable benzols’* (taking “beiizor* os a 
generic term for benzol or benzene itself end its higher bomologucs, 
Cftllef C7H11, CaHjy, &e.). As the distiller in most cases docs not 
aim at an actual 8e|)aration of all the individual benzols from one 
anotlior, but at the production of certain benzol mixtures demanded 
by the tiade, the mode of working may assume a great variety of 
forms ; yet the firat aim in all coses is the same, being the elimina- 
tion of all the non-benzol from the given oil or oils, f'or this 
purpose the light oil is, ns a rule, subjected to a preliminary fiae.tion- 
ation ovoi a naked fire to split it up into fractions fit to bo worked 
for (erode) benzol (C«H^ and LV^U)» carbolic acid (CflH^O), and 
to bo l^orporatcd with the creosote oil respectively; the carbolic 
acul is extracted, and the croosote-oil part put aside, and thus one 
or more mixtures of “ benzols ” are obtained. 

The first ruiiningH contain the hulk of the benronc, C^Hf, and a 
little of its higher hoinologues, associated, however, with bisulphide 
of carbon, low-builing oleHues, C„Il2,„ traces of carbolic aei<l, &c. 
To remove these impurities as far ns possible, the oil is thoioiighly 
agitated with concentrated oil of vitriol (whicli takes up the 
impurities except the bisulphide of carbon), and the “dirty*’ a<'id 
alloiycd to settle out. The acid is then withdrawn as neatly as 
possible, and the residual oil washed, first with water, then xuth 
dilute caustic soda, and, lastly, again with inire water. The w ashed 
oil then is subjected to a proliiniiiary fractionation by distillation 
over a naked flame in the “ crude benzol still.” 

The several mixed benzols obtained are subjected finally to a 
further fractionation in stills worked with steam, to be divid^ into 
mixed products known by specific names in commerce. But these 
wo cannot possibly consider here. Wo will rather give an idea of 
the way in which the several chemical 8i>ecies (benzene, toluene, 
&e.) are being isolated in a state of approximate purity to meet 
^Ulftuds of the tar-colour industry. To do so even for one 
named component by means of ordinary stills would require an 
endless number of fractional distillations. The w*ork is veiy 
materially shortened if, as proposed by Mansfield long ago, we 
rombine the still with an invortoa condenser (still-head, deplilegina- 
tor), inserted between the still and the worm, and keep that inter- 
mediate condenser at a suitable constant temperature, so that all 
the less volatile part of the vapour is recondensed and sent back 
to the still. Au excellent ap|iaratus of this kind w’as constructed 
ahu worked successfully by Coupier. His apparatus consists ol 
^rco parts, viz. -( 1) a still heated by means of a coil of close 
jeam pipes ; (2) a columnar rectifier — * colonnen-apparal ” as the 
call it, — ^wliich communicates with the still, and >vhich 
thftJ n into many eompartments by horiaontul sepia so contrived 
at the vapour in imsaing from a compartment to the next higher 


one must bubble through the liquid condensed there from preceding 
vapour,— an overflow pijie, trapiwd below by condensate, hindering 
accumulation of the liquid in any comparlinent beyond a certain 
level ; (8) a constant tcmperatuie still-head, eonsistiiig of a succes- 
sion of communicating ring-shajicd tubes, whieli arc immersed in a 
bath of water or molten paratfin kept at a ]irescribed constant 
tcm))craturo. Only the most volatile part of the vapour survives 
as such in the eoluninav rcctifici, the ilcgiee of its volatility 
depending, of course, other things being equnf, on the rate at wbieli 
wo distil. This most volatile ]>art suttm partial etindensatiou at 
the prescribed temperature iii the still-head ; the (*<>n(leiised parts 
are sent hack to compartments of tlie “eolumn” by jnpes bent 
into the shape of a U ut the poiut where they join the “eoluinii,'* 
so as to prevent vapour from entering theiii. The uiicomlensed 
vapour goes to the worm, and is condensed us 

To prepare benzene, the still-head is kept .at 60° to 70° C. At first 
a mixture of low-boiling bodies and ben/enc goes over, wbicIi is 
rejected, but soon pure benzol follows and eontinnes until almost 
all this component has distilled over. The ben/ol obtained boils 
between 80° and 82° C., and consejiuently is practically puic. In 
order now to extract the toluene, C71I8. we raise the teinpei.iluie of 
the still-head to 100® C. A small quantity of a niixtuic of bciuciK* 
and toluene folloivs, which is rejected. After it conics a conlinnoiis 
distillation of almost pure toluene, boiling at 110® to 112® (\ In a 
similar manner (relatively) pure xylene, GpHio, boiling jioint 137" to 
140®, and tri-methyl-benreno, CyH^, boiling yioint 148® to 150", 
can be extracted successively; but the process becomes troublesome 
with anything above toluciie. on account of the. high teinyicratni i'h 
involved for still and still-bead, (’oupicr’s ay>par.itus is now bU]H.*i - 
seded by other constructions, but they all woik on the same ynin- 
ciple, — that of the Cofley still, as used for the icctifjing ol spiiit 
of wine. 

Pure benzene, toluene, and xylene aic used largely for the inaiiii- 
faeiurc of tar-colours. The following (and othci) mixtuics arc y»io 
duced directly fiom the light oil or iiisl niiniings: — 

(1) 90 per cent, bcnxol Initial boiling point S2* C. 

(2) 60 per cent, benzol „ „ RH 

(8) “Toluol" „ „ 10« 

(4) raiburettliig nuphthu „ „ 108 

(6) Solvent naphtiia „ „ JIO 

(6) nuniing naphtha „ „ JUS 

No. 4 serves for enriching coal-gas and adtling to its luminiferous 
|K)W’er, No. 6 for varuishe.s, No. 6 lor feeding primitive hunps 
used ill the 0|>eu air, wheic smoke is no objection 

The following percentago table for the tar from the Berlin gas- 
works (given ill Chcmtsrhe Liditsfrir for 3879) gives an idea of tlio 
quautitativo comy>osition oi Ibis most et)mple\ matt'iial 
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TABAI, a British district in the Kniudiiii division of 
the lieutenant-govemorvship of the NortliAVest Provinces 
and Oudh, India, lying betiveen 28® fiT and 29” ,*50' N. 
iat. and 78” 46' and 79” 47' E. long. It contains an area 
of 938 square miles, and is bounded on the N. by the 
Kbumdun Bhabar, on the E. by Ncpdl and Pilibhil sub- 
division of Bareilly district, on tlio S. by the districts of 
Bareilly and Moradilbdtl and the native state of Bdnqiur, 
and on the W. by Bijnaur. The headquarters of the dis- 
trict are at Naini Tal. Tarai (“ moist land ”) consists of 
a long narrow strip of country running for about 90 inilcH 
east and west along the foot of the Himalayas, wdtli an 
average breadth of about 12 miles. At its nortbcin edge, 
where the w’aterlcss forest tract of the Bhdbar ends, a 
series of sjirings burst from the surface, and these, in- 
creasing and uniting in their jirogrcss, form the nunicious 
streams that intersect the Tarai. The Dcoha is the groat 
river of the Tarai proper, and is navigable at Pihbliit. 
Elephants, tigers, boars, leopards, hya3nas, and olliir wild 
animals are found in the district. The climate is normally 
bad, but improvemeut is gradually following tlio sjircad of 
sanitary measures. 

According to the census of 1881 the ]>opulatii)n was 206,9.)3 
(113,315 males and 9.3,678 females). IIiiidiH uumbeied 131, 966 
and Mohammedans 74,982. The only town with a W'daLon 
exceeding 10,000 is Kasipur, with 14,667 inhabitants. Ihe wlmlo 
teiidoucy of the population U to agricultural and not to urban lifo. 
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The total area under crop in 1884-85 was 254,288 acres, of which 
rice occupied 92,186 acres, wheat 54,627, and other food grains 
80,304 acres. Inhere are no manufactures worthy of note, and 
the chief trade is the export of grain. The gross revenue in 
1884-85 amounted to £42,048, the land yielding £35,507. The 
Tarai came under British rule at the time (1802) uheu Kohilkhand 
was coded to the £a.st India Companv. The Government is said to 
have looked with indifTorcnco on this uninviting tract, but since 
1831, when the revenue settlements wera revised, this rojiroach 
has been less deserved. With an improved system of emliankments 
and irrigation in 1851, the formation of the Tarai into a separate 
<iistrict in 1861, and its comidote subjection to Kiimdun in 1870, 
tlie moral and material history of this tract has greatly improved. 

TARANTO. See Tabentum. 

TARANTULA. The tarantula {Lycosa tarantula) be- 
longs to the mining section of the family Lycosida or 
AVolf Spiders. Its ccphalothorax is dorsally of a brownish 
grey colour, whilst the abdomen is more distinctly brown, 
and marked with either two or three pairs of triangular 
black spots above the apex of the triangles pointing back- 
wards. One of the most striking specific characteristics of 
this spider is a large circular black spot which covers the 
anterior ventral half of the abdomen, the remainder of this 
surface presenting an ochreous hue. The largest species 
does not exceed f inch in length. The eight eyes are 
arranged in throe transverse rows, the anterior containing 
four small eyes, while behind this two pairs of larger eyes 
arc arranged in two rows, the eyes of the hindermost row 
having between them a wider interval than the first pair. 

The tarantula is widely distributed in southern Europe, 
round the shores of the Mediterranean. It occurs through- 
out Spain and is found in southern France, and extends 
into Asia. In Italy it is said to be especially common in 
Apulia, round the town of Taranto, from which place the 
name of this spider is usually derived. A species has also 
been described from northern Africa. It is usually to be 
found In dry pieces of waste land exposed to the sun. It 
lives in an underground pas.sage, which it digs for itself 
and lines with its web. Those passages are round in 
section, and sometimes an inch in diameter, and may 
extend to a deptli of a foot or more below the surface. 
The tube first descends vertically for some inches, then 
bonds at an obtuse angle, becoming vertical again near its 
closed end. The tarantula takes up its position at the 
first bond, where it can command the entrance, on the look- 
out for prey. In some cases the tube is prolonged above 
the surface of the earth by the formation of a small funnel, 
built up of fragments of wood and earth, and lined like 
the wails of the tunnel by the web. The females show 
considerable maternal care for their offspring, and some- 
times sit upon tlicir egg sacs ; and the species, although 
somewhat ffercc and combative amongst themselves, are 
capable of being tamed. 

Tauantism. TIic tarantula ha.s given its namo to one of those 
dancing manias wliicli overspicad Europe during the Middle Ages. 
The bite of tlio spider threw the sufferer into a deprassed state of 
melancholy, accomi>anied by various nervous disorders. The con- 
ilition was accompanied by an increased sensibility to the |)owcr 
af music. The excitement of the nervous system amounted in 
some cases almost to insanity. The s^’niptoms of the patient seem 
to have varied a good deal with the character of the individual 
attacked: the most common were a lividity of tlio body, icy cold- 
pfiHSt great depression, nausea, sexual excitement, and loss of sight 
and hearing. The only means of arousing the sufferer from the 
lethargy into wdiieh ho sank was music. Under the influence of 
this he awoke as it were, and commenced moving rhythmically, 
then began to dance, and continued increasing the rapidity of the 
motion until he fell exhausted to the ground. By this means it 
was eonsitlcrod that the poison of the tarantula was distributed 
through the system aud worked out through the skin. If the 
fnusic ceased whilst the patient w*as dancing, he at once sank back 
into the state of lethargy fiom which lie had been aroused, but 
when thoroughly exhausted he generalljr awoke relieved and cured 
at least for a time This dancing mania became contagious: one 
fioraon caught it from another quite independently of tlie bite 
of the tarantula, and in this way whole districts became affect^. 
One of the most neculiar characteristics w'as the attraction that 
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bright pieces of metal, or brilliant pieces of colour, exercised 
over the imagination of the dancers. This was particularly market! 
in the later history of the disease. Each sufferer apparently admired 
one particular hue, the sight of which seemed to cause him the 
greatest rapture. Red w*as a veiy general favourite, though this 
colour threw St Vitus’s dancers into a frenzy of lage; green, 
yellow, and other colours also hatl numerous admirers. Other 
colours, on the contrary, tliev detested, and attempted to destroy 
articles of the obnoxious shade. 

Ill marked contrast to the effect produced by hydrophobia, 
tarantism appeared to evoke in its victims an intense longing for 
the sea, into which at times they would precipitate themsolvos; 

, at all times they seemed to prefer the vicinity of water, sometimes 
carrying globes of this fluid whilst dancing. 

! Ill its origin tarantism appears to have been contemporaneous 
i with the St Vitus’s dance of Germany. It fiist appeared towards 
the end of the 14th ceiiturv in Apulia ; tlicnco it spread gradually 
throughout Italy, and reached its height during the 17th century, 
by wliich time the dancing manias of the North had alrcad;^ died 
out. It affected not only inhabitants of the country but foreigners 
visiting it; age appears to liave had no saving influence : children 
and old people alike commenced dancing at the sound of the 
tarantella, but as a rule women were mote susceptible than men. 
From the 17th century onwards it has gradually declined, and is 
now practically unknown, the only relic of it being the graceful 
dance of southern Italy called the tiirantelhi. The bite of the 
tarantula is painful but not dangerous, and the real cnitso of the 
phenomena described above mn.st be sought in the temi>orary 
ejiidemic prevalonco of an hysterical condition. 

The Lpeota tarantula Is flgnrad in Ann. Sc. Nat.^ Sd ser., lii. Zoologlc, 183A 

TAIIARE, on the Turdine, a manufacturing town of 
France, and the second most populous in the dc])artnient 
of Rhone, is 25 miles north-west of Lyons. Within a 
circle drawn 25 or 30 miles from tlie town more than 
60,000 w'orkmcn are employed, and the value of the 
textile fabrics produced exceeds £600,000 per annum. 
Tarlatans are made in Tarare on more than 3000 Jacquard 
looms. The manufacture of Swiss cotton yarns and crochet 
embroideries was introduced at the end of last century ; 
in the beginning of the 19th figured stuffs, opcnw'orks, 
and zephyrs were first produced. The manufacture of 
silk plush for hats aud machine-made velvets, which was 
set up a few years ago, now employs 2900 workmen and 
500 girls, the latter being engaged in silk throwing and 
winding. There are, besides, four or five dyeing and 
printing establishments, and silk looms working for the 
Lyons trade. An important commerce is carried on in 
corn, cattle, linen, hemp, thread, and leather. In 1886 
the population was 11,848 (commune 12,980). 

Till 1756, when Sinionnct introdiiml the mamifarture of muslins 
from Switzeilancl, Tararc lay unkiiow'ii among the moiiutaiim. On 
the old castic to which tho town owes its oiigin may be seen the 
arms of the family of Albon. 

TARASCON, a town of Franco, in tho department of 
Boiiches>du-Rh6ne, is situated on the left bank of tho 
Rhone, opposite Beaucaire, with wliich it is connected by 
a suspension and a railway bridge. It is on tlie Lyons 
and Marseilles Railway, 156 miles south of the former 
town. The church of St Martha, built in 1187-97 on 
the ruins of a Roman temple, rebuilt in 1379-1449, has 
a Gothic spire, and many interesting pictures in the 
interior, which is of fairly pure Pointed architecture. Of 
the original building there remain a porch, and a side 
]>ortal with capitols like those of St Trophimus at Arles. 
The former loads to the crj’pt, where arc the tofiibs of 
St Martha and Louis II., king of Provence. The castle, 
picturesquely situated on a rock, was begun by Count 
Louis II. in the 14th century and finished by King Rend 
of Anjou in the 15th. It contains a turret stair and a 
chapel entrance, which are charming examples of 15th- 
century architecture, and fine wooden ceilings. It is now 
used as a prison The civil court of the arrondissement of 
Arles is situated at Tarascon, which also possesses a com- 
mercial court, a hotel de villc, and fine cavalry barracks. 
Hats, and the so-called Arles sausages, are made here. 
The population in 1886 w^as 6647 (commune 9314). 
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. The town wakes up for the fair of Beaucaire and the f6te of La 
Tarastiue, the latter in celebration oi St MaTtha*8 deliverance of 
the town from a legendary monster of that name. King Ren4 
presided in 1469, and grand exhibitions of costume and strange 
ceremonies take place during the two days of the festival. Tarascon 
was originally a settlement of the Massaliots, built on an island of 
the Rhone. The modiasval castle, where Poik) Url>au 11. lived in 
1096, was built on the ruins of a Roman raslrum. The inhabitants 
of Tarascon preserved the municipal institutions j^nted them by 
the Romans, and of the absolute power claimed by the counts of 
I’rovence they only recognized the rights of sovereignty. Tarascon 
played a bloody part in the White Terror of 1815. 

TARAXACUM is the name usually applied in medical 
practice to the common dandelion {Taraxacum officinale^ 
Wiggers). The Dajtdeliox is a [ilant of the northern 
hemisphere, extending to the Arctic regions, and is culti- 
vated in India. The preparations chiefly employed are the 
fluid extract, tlio preserved juice of the root, or succus, and 
the solid extract. The dried and roasted root, mixed with 
ground coffee, is often sold under the name of dandelion 
coffee for use as a beverage. The root is most bitter from 
March to July, but the milky juice it contains is less 
abundant in the summer than in the autumn. For this 
reason, the extract and succus are usually prepared during 
the months of September and October. After a frost a 
change takes place iii the root, which loses its bitterness to 
a large extent. In the dried state the root will not keep 
well, being quickly attacked by insects. Externally it is 
brown and wrinkled, internally white, with a yellow centre 
and concentric paler rings. It is 2 inches to a foot long, 
and about \ to I inch in diameter. The juice when first 
exuded is bitter and neutral, but on exposure to the air 
soon acquires an acid reaction and a broAvn tint, coagulat- 
ing and depositing a complex substance, to which the 
name of ** leontodonium has been given. From this 
deposit a bitter principle, ^Uaraxacin,” and an acrid 
crystalline substance, “ taraxacerin,” soluble in alcohol, 
have been obtained, but to which of these the medicinal 
properties are due is not known. In autumn the root con- 
tains about 24 per cent, of inulin, but in summer barely 
2 per cent. When the juice has fermented, mannito is 
found in it. Taraxacum is chiefly employed as a stimulant 
tonic in hepatic disorders. In some cases it acts as a 
cholagogue and mild aperient, and in others as a diuretic. 

Tl^ loots of oilier Coniposito plants are soinetiines gathered 
by careless collectors for dandelion, especially that of LeoiUodon 
Itiftpidus (L ). Tlie root of this plant is tough w’hou ficsh, and 
raiely exudes any milky juice. Tho flowers, moreover, liave 
feathery pappus, w'hile in tliu dandcdioii it is simple. 

TAllBES, a town of Franco, cheMieu of the depart- 
ment of Hautes-Pyr^neos, is situated in one of the most 
beautiful plains of France, on tho left bank of the Adour, 
streams from which arc conducted through all parts of the 
town. The lines of railway from I’aris to Picrrcfitte and 
from Toulouse to Bayonne cross hero. Among tho many 
gardens and open spaces for which Tarbes is distinguished 
is tho Massey garden (35 acres), given to his native town 
by a Versailles official of that name, in which his statue 
faces the town museum, founded by the collector Achille 
Jubinal. The varied collections include Roman remains, 
and specimens of the fauna and flora of the Pyrenees. 
Tlip firchitecture of tho catlicdral is heavy and unpleaslng, 
but the cupola of the transept (14th century), tho modern 
glass in tho 12th-centiiry apse, and a rose window of the 
13th century, in the north transejit, are worthy of notice. 
The Carmelite church has an interesting steeple, and there 
are the ruins of a chapel and cloister, and Roman remains 
in the garden of the former episcopal palace, now occupied 
the prefecture. The municipal buildings, with the 
public library (22,000 volumes), the lyceum, tho court of 
justice, and the barracks (which are large and fine) may 
also be mentioned among the public buildings. The 
ffurrison and artillery establishments, the latter associated 
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with an arsenal and large workshops, have considerable im- 
portance. Other industrial establishments are a foundry 
machine manufactory, felt and woollen factories, and wool 
and flax spinning mills. Paper, lace, knitted goods, car 
riages, and leather are also made here, and marble from 
tho Pyrenees is prepared for the market. There are 
important fairs and markets, particularly for horses, as 
Tarbes is a well-known centre for a special breed of light 
horses, its stud being the most important in tho south of 
France. The population of the town was 24,SK2 in 188C. 

Tarbes, a mere viciis in tho time of (hegory of Tours, lose into 
importance after the destruction of the aiicu ut Aquitiiiiun town of 
Turba. The scat of the bishopric wuh tiaiisforitMl to it about the 
9th century, when a castle was also built. Kayuioml I , towaulb 
tho middle of the 10th century, lebuilt tlio town, loi tilled it, niid 
made it tho capital of tlio county of Higorie. 'lli« Knglish liobl 
the town from 1360 to 1406. In 1569 Tarbes was huuit by Mont- 
gomery, and the inhabitants were dimn out Tins liappciied a 
second tiine, but in August 1570 the jie.u-e of St (Jci nun u allowed 
the iiihahitants to return to the grass -gi own sticcts. Subsc<|U(‘iitlv 
Tarbes wros four times taken and rc-takeu, and a number of tbV 
inhabitants of Bigoire were forced to take reluge m Si*iiu, but in 
1694 the mcmbcis of tho League w'erc finally expelleil. The Eng- 
lish, under Wellington, gained a victory o\cr the French near 
Tarbes in 1814. Theophile Gautier was born heie in 1811. 

TARENTUM, or Taras, now Taranto, a famous Greek 
city of southern Italy, situated ou the north coast of tlic 
bay of the same name, at the entrance of the only secun' 
port on tho gulf. This port, now called the Mare Piccolo^ 
is a bay 16 miles in circuit, landlocked by a low rocky 
peninsula. The entrance is so narrow that it is crossed by 
a bridge of seven arches ; it was already bridged in Strabo s 
time. The modern town, in the j^roviucc of Lecce, vliicli 
is the see of an archbishop and had in 1881 a population 
of 26,611, stands on the peninsula, wliich is now rather un 
island, the isthiniw connecting it with the mainland having 
been cut through for defence by Ferdinand T. The ancient 
citadel occupied the same site, but the city in its best days 
was much larger, traces of the walls being visible about 2 
miles from the gates of the modern town. The remains 
of antiquity are inconsiderable. 

Taientum w^as a Sjiaitaii colony foundiMl nbout tbo close of Ibo 
8th century B.c. (.leionie gives the date 708} to lehcve the ]>arcitt 
slate of a part of its population which did not j»osse.ss, but claimed 
to enjoy, full civic lights. Legend rcpiesonts these (so 

they aic called) us Spaitaiis with a stain on their hnth, hiu the 
accounts aie neitlicT clear nor consistent, ami the tat ts that umh'i- 
lie. tlicm have not been clcaicd up. The (Jte»*ks wi'ie not the 
settlcis on the neninsula; recent excavations )ia\e hiouglit to light 
signs of a prc-Hcllenio trading place, and the name of Taias may he 
older than tho colony. To the Greeks Tuias was a mythical lieio, 
sou of Neptune, ami he is sometimes coiifoumled witli the wcist of 
the colony, riialaiithu.s. Situaleil in a feililc distiict, especial I v 
famous for olives ami sheep, Avith an adiniiahlc haihour, gie.it 
fisheries, iiiid pros]H*ious manufactures of wool, pui pie, ami ]iott( n , 
Tarentuni giew in power ami wealth and extended its domain 
inland. Even a great defeat by the natives in 473 i; c , wlien nion* 
Greeks full than in any battle known to IleiodotiLs, did not break 
its pro.sppiity, though It led to a change of goveinmeiit from .ii's 
tocracy to deniociacy. A feud with the Thiuians for the distin t 
of tho Sins was settled in 43ii by the joint fonmlation of Herach n, 
v\hich, however, was regarded as a Tareiitiiie colony. Jn tli« 
4th century Tarentuni A^as the first city ot Gieat Greice, and it'^r 
wealth ami aitLstic cultuic at this time arc amply alte.sted ly its 
rich ami .splendid coins; the gold nieces in particular (mainh kitn 
than 8G0) me pcilnips the most beautiful ever .sliuck hv(Jre<l.s 
(see Nxtmtsm VTic.s, vol. x'vii. p. 637). In the sec<ind h.tlf of tlu 
century Tuiciituin was in eoiisfaiit w’ar with tlic Lucanian«, and 
did not hold its ground without the aid ot Sjiaitaii ami Kiniotr 
eondoiticri. Tlicii followed war with Rome (281), tliL c\j)cdihon 
of Pyrrhus, and at length, in 272, tho suirtiidci of *Iie city by its 
Epirote garii.soii (sec the details in \ol. xx. p. 743 v/./. rtiicntum 
retained iionnnal libeity as an ally of Rome, in tin* Seeoml riinn 
War it sutrered seveiel}', when it was taken by H.innil>al (212), all 
but the citadel, and retaken and plundeied by Fahiuh (209) After 
this it fell into great decay, but revived again alter receiving a 
colony in 123 b.c. It remained a eonsiderahlo scnpoit, and its 
purplo, second only T'l tliat of Tyre, was still valued, but in Strabo s 
time it had shrunk nearly to the limits of the ])reseiit tow'ii. Atter 
the fall of the Western empire it was held from time to time by 
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Gotits, LombardA, and Saracens, but was not finally wrested firom 
Byzantium till Robert Ouiseard took it in X063b 

Tor spodul literntuTe about Tarentum, toe Busolt, Qritch, fireicA.^l. 200 <9. 

TABES, or Vbtchies. See Agriculture, vol. i. p. 376. 

TARQUM in its concrete sense signifies the 

jiarapbrastic translation of the Hebrew Scriptures, or parts 
thereof, into the Aramaic tongue. It has, iiowover, three 
other meanings: — (1) a translation from any language into 
another;^ (2) an interpretation in any language;^ and (3) 
the Aramaic portions of certain books of the Bible (notably 
Daniel and Ezra).^ 

The word is not itself found in the Bible; but the 
X>articiple mttimrgam (Dj*j]rjp) occurs in Ezr. iv. 7. The 
noun Targuw^ a form similar to Talmuu (f/.v.), occurs for 
the first time in the Mishmh^ both canonical^ and non- 
canonical,^ — the latter being ai)parcntly the older source. 

Origin . — Although none of the Targums now in our 
hands are as old as the SErruAcuNT {q.v.\ the public use 
of Targums on Sabbaths, festivals, &c., is very ancient, 
and indeed their language was for several hundreds of 
years the sole one understood by the majority of the Jews 
in Palestine and Babylonia. How the Hebrew people of 
Judsea came so entirely to unlearn their own Hebrew 
tongue as to stand in need of an Aramaic translation of 
their Scriptures need not be dwelt on here (see vol. xi. 
p. 597 and vol. xxi. p. 648). But an important contrast 
between the Aramaic and Greek versions deserves particular 
notice. The use of the Septuagint by the Greek-speaking 
Jews of Alexandria, Asia Minor, and elsewhere caused 
those who adopted it to forget entirely their own Hebrew 
tongue. The Aramaic version (Targiim), liowever, spring- 
ing from a religious necessity, was tlio cause of revival of 
the knowledge of Hebrew, whicli had been nigh forgotten. 
It is therefore easy to understand why the Jews in general 
have shown com[>arativcIy little attachment to the Septua- 
gint, whilst they ever ardently revered the Aramaic version, 
even after the institution of publicly reciting it had ceased.^ 
To this day pious Jews privately prepare themselves every 
Friday for the lessons of the coming Sabbath by reading 
tlie weekly portion twice in the sacred text and once iu 
the Targum (DWn 

Former Use of the Targum in PuUic. — The following 
rules had to be observed in the reading of the Scriptures 
at the synagogal service : — 

I. As regards tlio Law (reiitateucli). (1) The private ^lerson 
called to tlie l^w (whicli cliielly contains halakliic ^ matter) read 
one V(‘rse of it, whirli tho official niothiir^cinaii or turgenian (trans- 
lator) imtiicdiately paraphrased ; (2) wliilat tho reader of the Law 
was not allowed to take his eye oft' the written scroll, the methurge- 
man was forbidden, not merely to read out of a written Targum, 
but evt'U to look into the sacred text;® (3) each of these had to 
wait till the other had quite finished the reading and translation 
icspectively ; (4) one was not allowed to raise his voice in a louder 
key than tho other; (5) a certain number of passages, although 
allowed to be read, wcie not allowed lobe traiishited; these were — 

' Hence DISIH (Oemian translation), 4kc, 

® Wlieu the word is used in either of these two senses tho language 
into wliich the translation is made, or in which an interpretation is 
given, must ho specified, or otherwise indicated,, e.flr., OV Q13*in 
(Greek translation), (Septuagint), (Aquila 

translated), except when it is Aramaic, in which case the langin^fc 
luny bo named (as in Ezra iv, 7) or not {Toeephto, ShaJtibaih, xiii. 
[4iv.]2). 

® Compare ^f^ahnah^ Yadaytm^ iv. 5. * See last note. 

® Siphere (see vol. xvi, !>. 507) on Deutoronoiny (Pericope 
fiknphetim\ Piako 161. 

® ‘‘Let not the Aramaic be lightly esteemed by thee,” Ra3'» the 
Jerusalem Taliimd, “seeing that the Holy One (blessed be He 1) has 
given hononr to it in the Pentateuch (Gen. xxxi. 47), in the Prophets 
(Jcr. X. 11), and in the Hagiographa (Dati. ii. 4),’* (SUah, vil. 2). 
Instead of “Aramnfii” (Aramaic) the Hfidrash Ita^h on Genobls 
reads “ Pnrsl ” (Persian); the reading here is “ 8ursi” (Syriac), 

^ See Mtshnar, vol, xvi, p. 503. 

® Tills w'as done to prevent its ixiing thought that the Targum 
(the expon nt of the oral Law) svas to be found in writing in the 
Pentateuch tthe exponent of the written Law]^ 
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(a) such os might refiect anfavoarably on a fiither of a Mbe, or on 
an eminent teocher(T. B., 25S, Toaaph,, catchword ntSVO ) ; 

(5) such as might encourage the ignorant to tfiitik that there was 
some truth in idolatry ; (cj sttcti as might oflTcnd deoeneV (Miaknah, 
Megillah, iv. 10; Ttaephto, ibid, 85, 87; T. Yer., ibid., iv. 
10; and T. B., ibid., leaf 25b) ; (dl) such as were fixed by tho l/ord 
Himself to be read in Hebrew only (as the sacerdotal benediction, 
Knm. vi. 24*26);® (6) the translator was neitlior allowed to give 
a literal translation nor to add anything that had no foundation 
in the Divine word ; he had to give tho spirit of the letter,^® 

II. Afl regards the Prophets. (1) Tho person called to road the 
Prophets (wdiich chiefly contain agodic matter ^^) might read three 
versc*8, of whicli the translator, who might be the render himself,*® 
sought to render the meaning to the best of his ability ; (2) the 
translator was allowed both to read out of a Targum volume and 
to look also into tho book containing the propiietic text ; (3) if 
leader and translator w^cre two dilTerent persons they observed the 
third rule given alH>vo for tho case of reading tlio Law' ; (4) here 
also certain passages w'crc not allow*od to be translated : — {a) such 
as reflected ou great men of the Israelite nation; (b) such os offend 
decency ; (5) any one sufficiently intelligent might read, and of 
course paraphrase, tho portion from the Prophets. 

III. As regards tho llagiomrapha. Tho widest range of liberty 
must have been granted both to reciters and translators, as 'iciy 
scanty mention of any particular provision conconiing it is to b’o 
found in the Talmuds. Tho Psalms and the hook of Esther are 
classed together in so far os they may he read and jiaraphrased even 
by ten persons (T, B., Meg., 215). For Job nnd Lamentations, 
see below. 

Duration of ikis Practice. — Tlie practice of publicly 
reciting the Targum continued somewliat later than the 
last of the geonim. Within the last 400 years of that 
period, however, the power of this ancient institution 
began to fluctuate, gradually declined, and finally almost 
— but not entirely — died out. The causes of this w^cre 
twofold. One ivas, that after the Mohammedan conquests 
Arabic supplanted Aramaic as tho vernacular, and the 
Targums thus became unintelligible to the mass (see 
Seder Rah 'Amram, i., Warsaw, 1863, leaf 29rt), even as 
was already the case in the Western world. A second 
and more important cause, however, was the spread of 
Karaism, whose criticism of tho Babbinic contents of tlio 
Targums provoked the Babbanites to pay more attention 
to the etymology and grammar of tho Hebrew text of the 

® The Babylonian Talimnl {Megdlah, *2.50) says that the priestly 
benediction was not to be lecited in Aianmic on account of the phrase 
“the Lord shall lift up His countenance upon thee,” which w'ould 
appear ns if the Lord liad been a respecter of perilous. In Talmudio 
times they had apparently, in Babylonia, lost tho real reason* of tlie 
Mihhnic prohilnliou, which is that this benediction is doiibIj% yea, 
trebly Divine, being framed in its everj’’ word by God Iliinself, and 
can thus only be racited in those >ery w'ords (HD, thus; Num. vi. 
23). See Mtshnah, Sofak, vii. 2 ; T. Yerushalini, ihni., and Megillah, 
iv. 11, and, finally, Jlemidltnr HaVtah, cai>, xi. in n^edio. 

See Toaephto, Megillah, iv. in fine, 

** See Midrash, vol. xxi. p. 285. 

w Tims Jesus (Luke iv, 16-27) no doubt read the JIaphlarah (pro- 
phetic portion) himself, and paraphrased it himself. From this custom 
of reading and paraphrasing by ono and tho annie per.son llie sermon 
(iHyTT) sprang. The passage in question (Isa. Ixi. 1, &c.) was read 
on (he Subhatli before the New Year (day of memorial). 

Lmg after the institution of publicly reciting the Targum on the 
Law' had generally declined, it was yet retaineil in Germany and Italy 
on certain days of the three high festivals, viz,, (<?) the seventh day of 
Passover, (5) the 111**.! day of Pentecost, and (c) the last day attacheil 
to tho festival of TalHM-nacIes (I'.c., Pllin finOB'). The pa.ssages so 
recited were — (a) parts of tlie lesson for the day — the song of Moses 
and tlio children of Israel, with the introduction ; (5) the Dc^^ilogue 
in Exodus ; (c) the last portion of Deuteronomy. In tho first casd the 
parupliraso was from the three 1'argums mixed, in tho second from 
tho Targum Yonathan with deviations, in the last from the Targum 
Oukelos. (Tlieso pieces are inters] »er.sed with sundry hits of poctiy ; 
seo’Camh. MS. Add. 374, leaves 169rt-17]5, 199 r~203o, 4235-4275.) 
Towanlstheend of the 14th century, as regards Passover and Pentecost, 
tho custom fell into desuetude, but down to onr oivn days some of 
the congregations of Italy continue the usage of reciting the Targum 
Onkelos iu connexion wdth the narration of the death of Moses. This 
custom, however, is now rapidly dying out. As regards the recitation 
of the Targum on the Prophets, a small remnant 6t the congregations 
following the rite of Koine the so-called ItaUani) continue it 
to this day on the festival of Pussox'er. For the use of the Targum 
on Pentecost, see Itr^naa, hy R. Meir of Bothenburg (Ro8H, g.v. 
footnote 8), No. 60. 
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Bible. Thus the Targums, both In their periods of vigour | 
and deoay^ exercised, directly and indirectly, a salutary 
influence. In each case the knowledge of Hebrew was 
promoted; and it advanced so much, that by 1000 a.d. 
the Jews of Irak, like those of the rest of the world then, 
and 08 in our own days, certainly knew the pure Hebrew 
better than the Aramaic idiom. The same was the case in 
other Arabic-speaking parts, as Spain, Africa, <kc., — ^Yemen 
then and still forming a solitary exception.^ 

Authonhip and Age of the Variom Targuma , — The 
Targums on the various books of the Bible are not merely 
by various authors, but also of various ages. They have 
only one thing in common, — all of them rest on oral tradi- 
tions, urhich are hundreds of years older than the earliest 
form of the written Targums now in our hands. We 
onumerate them according to Biblical order, although that 
is not necessarily the chronological order in which they 
were either composed or committed to writing. 

I. The Pcntatcneh,~^{a) Thoro is a complete Targum known os 

Oiti:c7os (Dl^paW. D^PJIK. Dl'jpjK. DI^’pjW). The person and 
even the name of Oiikolos have been for the lust three hundred 
years a criM: criticonivu 

According to the Babylonian Talmud, MegiLf 3nr, “ Onkelos (son 
ofCalonicus, Gift,, 666, or of Calonyinus, *Ab. llrt), the pio- 

selyte, composed the Targum on the Pentateuch out of the 

mouth of R. Klfczer and li. Yohoshna*,’* who biught in the 1st and 
2 il centuries. In the Jerusalem Talnmd, Mcg.^ i. 9, the same thing 
is 1 elated on the siino authoiities, and almost in the same words, 
of the iiroselyte Aquila (Akylas) of Pontns, \\ho<'o CJreck version 
of the Bible was much used b}' Oicck -speaking Jews down to the 
time of Justinian (Aor., cxlvi. cap. 1).* Tlieie arc otlier parallels 
between what Tosepliio and the Babylonian Talmud tell of Onkelos 
and what the Jerusalem Talmud and the Midiash tell of Aquila. 
Both throw their idolatrous iuhcritanco into the Bead Sea 
Dminit vi. 12 ; T. Y.^Veniaif vi. 10), and both have connexions ^^ith 
Roman emperors, Onkelos being sister's son of Titus (Out in, 566), 
and Aqiiila of Hadrian (Midr, Tanh,, ; sec, also, for 

OnkcloH, *Ab, Z., llrt, and for Atpiila’s connexion with Hadiian, T. 
Y.,’ Jlag., ii. 1; SJunn. Pah , xxx ; Kpiphuiilus, De Mens, ctVomL, 
xiv, aq.). From these facts some (see N. Adler, Kcthinah htgger, 
ill the VilnaPent., 1874, liitrod.) still argue that Onkelos is but 
another name for Aqiiila, and that the Greek translator also mote 
our Targum. This view was long ago refuted by K. 'Azaryah de* 
Rossi, ^ and is quite uiitcnahlc. It is incredible that Aquila or any 
other Oioek could have had the masteiy of Aramaic and of tradi- 
tional loio as well as of Hebrew which the Targum displays; and 
the i)h ra.se of T. Y., Megil , i. 9, “ an untutored person picked out for 
thcm#.r«inuuc fiom the Gieek,** is quite inapplicable to Onkelos, 
and ought to ho taken as icferring to the Pc.shito Syriac, nhieli is 
admittedly dependent <»u the LXX. In a Jewish writing “for 
them” — si*t absolutely — means “for the Christians.” The view 
now tu’ceptod by most ciities is that the noid Onkelos is a 
Bahyloiiun corruption of Akylas, but that the name’ “ Targum 
tJiikelos '’ originally meant no more than “Targum in the style of 
Aquila,” i.c., bearing to the freer Palestinian Targums a smiilar 
1 elation to that of AqiiiLVs version to the Soptuaginl.** On tins 
view there never was a real person called Onkelos. But how Akylas 

(D^'PV; ill Rtr. i. mi,!, lie, DI^'pK or |'^'PK, j <•., J^'PK) 

could bo corrupted into Onkelos has not been sati.sfaclonly ex- 
plained ; and, besides the traditions about Onkelos which resemble 
what is known about Aquila, there are others, and these older than 


^ In Yenieii the Targum is publicly recited to this day, and, strange 
to say, by boys of nine years of age or so iu turn. See J. Saphir, 
Kheii Sappir, i. (Lyck, 1866, 8vo) leaves 636, 61a, Baphir once told 
the present writer that a youth, eighteen years of age {at supra, 616), 
who q^rrieil his travelling-bag and served as his guide over llie 
moimtains, Said, t.e., Se'adyah, by name and n shoemaker by trade, 
could translate to him in Aramaic from memory any passage Snnhir 
recited in Hebrew. 

“ For the connexion of Aquila with R. Elfezcr and R. Ychoshua*, see 
also Beresh, Jlab,, Ixx. ; Bemidb, Rah,, viii. end ; Kohel, Rob., vn. 8. 

Re,, “min Iloadiunmim.” The Aduiiimim are supposed to be 
one of the four noble families carried to Roc'*' by Titus. 

The Jerusalem Talmud repeatedly cites Aquila's rendciiugs and 
never names Onkelos. But it does show acquaintance with renderings 
r 'S? 9*^keloi Megil,, iv. 11 ; cf, Onk. on Exod. xxxii. 35). 
iu the Midroah RjaJbbah, besides many citations from Aquila, we find 
® name (in JBev/i, if., ix. in ; Onk. on Bent, xxxii. 

*») and various Elusions (without name) to renderings found in him. 
iie 18 also cited byname in the Palestinian Pireke de-R. £U*ezer, zxxvili. 
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either Gemara, which have no such resemblance, and assign to him 
an earlier date, associating him with 11. Gamlicl the elder, the 
teacher of St Paul {Tosephto, Hhab., vii. [viii.] 18: Jfag,, iii, 2, 8; 
Kcl. JBab. Bath,, ii. 4 ; Mifcv,, vi. 3; Talmud B.,‘j46. Zar,, 11a; 
Mas, Senuih,, viii. init.). The Zuhar (in. leaf 73a of the small cd.) 
ascribes his being circunieisca to Hilh*l (R, Gamliel’a gmndfathcr) 
and Shamniai. These notices, it is ti uc, ilo not sjieak of Onkelos as 
a turguniist ; and, indeed, the Targum being a icpiesentativo piece 
of the oral law was certainly not w i itten down, private notes {nugiU 
loth selharim) excepted, hetore the Mishnah, TosepJdo, &c., i,e,, till 
about the end of the 6th or the beginning ol the 7tli century.' But 
ill the opinion of the present writer this need not prevent ns from 
recognizing Onkelos as a coi rector and coinpilei of oiul Targum in 
the Ist century. As regnrd.s the name, it may be suggested that 
Onkelos is a deliberate perversion of Kvaiigelus, a Greek proper 
name which exactly translates the Jewish (and especially Babyloii- 
iaii-Jowish) name Mebasser. As the C hristian wiitings are, called 
Aval (iniquity, idolatry), and as the prc-Mishiue teaeher 11. Meir 
calls tlio gospel {cmngelion) ongilhnjon, (iiiKpiity of the loll ; T. B., 
Shab,, leaf 116, Anist. od. of 164.')), or, by inversion, gilgoii-urcn 
(rollujf iniquity), the name Kvungelus, whitJt sugge.sted ussoeiatioiis 
with the gospel, might bo perverted into Onkelos quasi Oii-kcles 
(iniquity ol disgiaro). And, while a Babylonian .lew eoining to 
Palcbtine might hud it convenient to translate his llebiewnauie into 
Evangclus, thi.s good Greek name was enough to sugge.st iii alter 
times that ho was of heathen oiigiii and so to facilitate the con- 
fusion with Aquila. The idiom of the Taigiim Onkelos, wlmh is 
held to bo Palestinian with some Babylonian Jeatuics, points to 
Babylonia as the country of its final ledai'toi, if to Palestine as 
its houice. It must be veniembeied that llillel and other gicat 
fountains of l^llesl^nian leaining were of Bab>loniiin ongiii.® 

{$) Certain Taigumic liagmeiits on the Pentateuch go under the 
namo of Ttagiun Ycriiskalmi, oi, latiiei, Vnh stinian Taigum. 
These aie the lemaius of a much laigcr t/r / us«/< Targinii, once 
cuircut in Palestine. But, the Palestinian labbis not liuMiig 
appioved of it, peihnps because it accoided in vaiious of its 
iiiterpi*etations and phrases with intcipietalions and idnases to 


® Bibliography of the Taigum (A) Theu* aie itry f.no 

MS.S. of this Taigiim at Parma, Oxfonl, Canibinli'e (Dtl, 11, 
Add. 446, 1053), the British Museum, KisMiigeii Gkibbiii linmbeiger), 
Ac. (B) A Mashoielli on our I'aiguiu b} an .imojimuoux* aiillior, 
who must ha\o Ined m or l^tfoio the 12th cditiiiy, ha*, heeu pub- 
lished — (1) by Luz/alto {iHtr Sdjhiad, iv I , (2) by A<llci (\ilna 
edition ot the Pentateuch of 187*1); and ( t) by Jhilinei (with a 
German trauslation, &i., Leipsie, ls77, 8\o), i^t') Le.iding editions 

- (1) Btdogna, 1482, cditin Nvitliont \o\m l-juont x ; (2) tlio 

(Nmipliitensuii jKdyglott ; (3) tlie Houibeig RJihuiic Ihhle ot 1517 ; 
(4) Sabhioiiota, 15.57, l6mo (lepniited, not without niisl.da*s at 
Beiliii, 1884, imp. 8vo) ; and (5) Vilna edition o! the I’entateuth tjf 
1874, the Targum being pointed a<coiding to a Bodleian MS. ^('.iiion. 
Client. 91). (B) Translations* — {a) into Latin --^1) ])y Alpliousiis 

Zamorcnsis {Polygl,, 1.517, Ac.); (2) l)y P. Kigui*, (.Stiasbuig, 1540, 
folio); (6) into English by Ktlieiidgo {Tanjum^^ London, 1862-65, 
8vo). (E) ( 'omiuentaries, all in llelucw .— (1) J*idhf>/tri/ri>, by an 

anonymous Piovcn^.il labbi of the 12t]i centiuy (see M\hzoi:}, m 
tlio Vihia Pentateueh of 1874 , (2) by B. J^lmdekhn h. Najihtali 
(Amsterdam, 1671-77, fol ); (8) Lohnn VtStmkdt (doulde toniineutaij) 
by It. Bciisiyyon Beikowitz (Viln.i, 1846-56); (I) 1)y l>r Nathan 
M. Adler (vVlna Pentaleiuh of 1874, ut si>p.u). (F) Other litera- 
ture (also for tlio olhci Targums)* —(rt) m Hchnw*— JM/i 'JJuaymi, 
by U. 'A/ 4 r>.ili m. H.aadummini (cheajtest and best ciblion, Viln.i, 
1863; Mine Taigumo, by U. Y. Beilin or Piek (Breslau, L'.M, 4to), 
OhebOer, by S. *1). Lu//atto (Vieniiu, 1830); ^Oteh Or, by the 1 m*Ioic- 
immed B. Berkowilz (Vilna, 1843) ; Igyercih lUllorHh, hv H. Z li. 
Hayyutb (Chnjes), cd. Brull, Presburg (1853, 8v<i); llajuqKiit, Unhh 
Mdhn, (Prague, 1852, 4to) ; Lowy, Bi^'ortth llaltahnud, i (Viemm, 
1863, 8vo); (6) m Latin — Moiiniis, Bmt itationr^ ii. Mii. 6 (I’.ui'^, 
1660); \Vin(*r, Be 0 / 7 /c/f«o (Leipsic, 1820, 4ttt); 11. Angei, OrOnhlit 
(Udpsic, 1845-46); (c) in C4enimn Ziin/, tiutltsd. Vintnoit 'Beihn, 
1832); Geiger, Vrs^hna (Breslau, 1857); H.imhurgei, /!<td’/Cnt >/ 
llopddie; Targum Onkrlvs, l)y Dr A. I3ei liner (Beilin, 1881, nnp. 
8vo). On this woik, Noldvke, in Zaimke’s iUuttcdhl , 1*'84, 
No. 39, and Lagaide iii (totU Gel, An%rig , Ko\eiubcr 1886 (No. 22) , 
(d) iu £ngli.sli : E. Deutsch, in his LiUrcny Jtrnua.is — to be used 
with caution. (G) I^exicons b) tins and other Tniguins - (B as f(.i 
the Talmuds ami Mnlrashim, f>o also foi tlie Targum, ii. N.ithan 
b. Ychiel’s 'Arvlli (see Talmud, p. 37, note 7) sl.mds tnst ; j2) next 
to it is Elms Le*.iU’s Methiirgcnmn (Jsn>, 1541, iol ), (3) BuUoits 
Lexicon Chaldaicntn, T<dmudtcuin, et Uahhimcum (« heap and new*, 
though by no means best, edition, Lcipsic, 1869 75), (4) ^**'3 •* 
Vhald. Wbrterb, (1866-68) ; (5) Jastrow’s i. (New \oik, 

1886). HO Grammars:— (1 ) Juda Joitteless MrU> IfalhshoH 
1813, 4to); (2) Bluelior’ti Marpe Leshon Aumnn (yienim, 1838); 
(3) Fiirst'* Lehrgch, d» Ara^n, Jdumie (Lcipsic, 1855); (4) Lcrncra 
Dtkduk Laahon ArammiUi (Warsaw, 1875) ,* nil in 8vo. 
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he found in the Go8|)el8,| it mduully lost its authority and the* 
greater portion of its original matter, and is now in our hands 
what it IS. It certainly never was part of the T, Onl'dos, nor was 
the T, Oii^clos pait of it, though the two are close! v related. As 
regards its age, sevenil of the pieces formerly found in it (uow in 
2\ Yinuitkan) were in the 2d and 3d centuries distinctly quoted^ 
with disapprobation. But like thilfcloa it cannot have been written 
down before the Mishtwh and other ]mrt8 of the oral Law.® 

(•y) Thu Targum VonaUuin, or T. of Jonathan^ on. the PcniaUnch 
is also Talestinittn* This Targum was no doubt undertaken, as Dr 
Baclicr has shown {Z.D, M. G., xxviii. n, 69), to combine the iinest 
paits of what early 2\ Onpeloa and T. Yerualutlmi contained, 'i'liis 
attempt could not have been made without both these Targutns 
lying in writing before the compiler of the thiid Targum. The 
Targum Yonathan on the Pentateuch is a proiluct, at the earliest, 
of the 7th centurv, to which conclusion internal evidence also 
points.® The author is, of course, not the Yonathan b. 'U//iel, 
principal of the eighty disciples of llillcl (T. B., SiikkaJi, 28a), 
who, according to T. Ikb., Juttgill., 3a, composed a Targum on the 
Prophets from the traditions of liaggui, Zeennriah, and Malaclii.® 
ll. Targum Yonathan on the Ji'ophcta. — It has been known fiom 
early quotations, as from Kashi {q.v.) and others, but notably from 
KlMiii (q.v.), that, in addition to the complete extant Targum on 
tho Prophets, there existed other Targnms or fragments ot them. 
These arc now known from the maiginal additions to tho Reuch- 
liiiian Codex of tho Targum on the Prophets published by Lagardc 
(Leiiisic, 1872), and have been discussed by haclier {Ht6njK). As 
regards tlio complete Targum on the Prophets, no mistake can be 
greater than to believe that Rab Yoaepli, a teacher of the 3d 
and 4th centuries, and head of the arademy of Piimbaditha (sec 
11 ABB All), was the author of this Targum in whole or in ])art. This 
mistake has its oiigiii in the reiicated phrase of tlic Babylonian Tab 
imid, C)DV 31 DJinOID (“as Itab Yosepb targiimi/cs”) ; but then a 
similar jdirasc exists w itli regard to Rab SJicshetli, 31 DJIDIDIS 
(“ as Rab Slicsheth ® targiimizes ”). And in like iiianiicr tliu expres- 
sion t3'Dain013 (“as w e targunii?o “) is of ficqncnt oceiirreiice. in 
this last iiistaiuo the w*ouls mean w'c are in the b.ibit of 
translating certain passiiges in Holy Writ according to a Targum 
wo have received.” As a]qilied to Rab Yosoph and Rab Sbcshetli 
the phrase may certainly mean more and 3 *ct not imply that these 
teachers ivcre in any way authors of the Targum on tho Law*, the 
Prophets, or Hagiogiapha. Rab Yoseph and Rab ShesbetU weio 
both blind, and as such were not allowed to nuotc in eaienso the 
WTittcii word of the Law, which it was foibubtcn to lecito oiall}-. 
Tiicy therefore committed to inemoiy tho oral Targum, and so weic, 
of course, appealed to as Targumic authorities, &e.^ That Rab 
Yoscjih was not the author of tho Targum on the Proi>liets will he 
cleaijy seen from the foilowing Talmudic j)as&agc (B , MegiUah, 3a; 
Mo'rd Katan, 2Sh) : — “ Weio it not for tho larguin of that verst* 
[Zechuf. xii. 11] I should not know the mcaniiig of the piojdiet.” 
This verse is fioni tho last but one of all the Projihets;** and W'o 
ste that Rab Yose])b must have bad the Targum on the Piupliets 
before liiin. In the opinion of the ])reaeiit wiitcr this Targum was 
composed by Yonathan ; and, not being on books of the Law% theie 
was no reason why it should not have been there and thou written 

^ See T. Yer. , Jierakhoth, v. 3, and compare with it Luke m. 36. 
Compare Bci liner, at svjfra, pp. 85, 86, 

* Compare last note. 

® Iiibhogra 2 ihy of the Targum Yeruahalvii on the Pentateuch, — (A) 
There is a MS. of this Targum preserved in the Vatican library (eeccxl.). 
(B) The tirst edition of thisTai’gum is in the so-called Chiistiaii itabhutic 
Bible of 1517. It is to be found also in most polyglott and lUbbiiue 
Bibles, including the Folisli editions (Warsaw, &e, ). (CJ) Translations ; 
— (a) Latin — (1) by Taylcrus (London, 1649, 4to) ; (2) by Chevalier 
(in the Polyglott, London, 1 653-57). (6) In English by Etheridge ( Tar- 
guins, London, 1862-65, 8vo). (D) There are two commentaries on 

this Targum in Hebrew (1) by R. David b. Yaakob (Prague, 1609, 
4to); (2) by R. Morilekhai b. Naplitali (Amstcnlani, 1671-77, fob). 

® See our Targum on Gen. xxi. 21, where Mohammed’s lirst wife 
(Khadidju) and tlicir youngest daughter (Fatima) are mentioned by 
name. 

• JiiblLography. — (A) There certainly exists, somewhere in Italy, a 

^5rS. of this Targum, although the owner is at present unknowm. (B) 
This Taigmn appeared for the first time in the Pentateuch edition of 
Venice (1690-91, 8vo). (C) Translations (a) Latin by ChovuUer 

(London, 1653-57); (b) iu English by Etheridge (op. cit.). (D) Com- 
tnentaries: — (1) by R. David b. Ya'akob (Prague, 1609, 4to)j (2) by 
B. Mordekbal b. Naplitali (Amst, 1671-77, iol.); (3) by an anony- 
mous author in the Warsaw edition. 

® In the editions before us (T. B. , Sotah, 485) Yoseph stands on the 
margin instead of Sheaheth ; but in the edition before K. 'Azaryah in. 
Haadummim tho reading was absolutely JShesheth ; see Meor *Enaqim, 
cap. xlv. 

^ See Toaapholh on B, Kam., leaf 3a, catchword DllDDID. 

* !^i8 is by no means an isolated plinuie ; iu T, B., Synhedrin, 945, 
a similar one occurs, referring to Isa. viiL ^ 
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down.® Altbongh tbo traditions it embodies came originally IVom 
Babvlonia and returned to Babylonia, its langnago has ^'et a 11101-6 
marked colouring of the Pulcstinian idiom than that of Onkelos, 
because it w-as not studied so much and therefore not so much 
modified and iiiterpobited. Some of the Agndoth occurring in 
this Targum are ascribed in the Talmud aud Midrush to Utcr 
men, but ibis is no coiicliisivo argument against an early date. It 
can bo shown that iiiuny laws mid sayings supposed to be of the 
2d, 8d, and 4 til centuries of the Christian era arc actually of pn*- 
Christian times, ond, indeed, certain explanations, figures oc 
speech, Ac., had been, so to say, flouting in the air for centuries. 
Certain passages iu the Scptuagiiit contain Agadotli which ic- 
aiipear, scoiuiiigly for the fii-st time, in the Tamuidic litcratui-e. 
The Prophets themsch'ca knew Agadoth which only reappear in 
what are believed to be late Midiasliim (comp., e.g., Isaiuli xxix. 
22 with T. B., Synh., 195; Isa. x\x. 26 with Targum on Judges 
v. 31, Bcr. Bab., xii; Ezek. xxii. 24, Ac., with Bcr. Jtab., xxxiii.).^“ 

111. Targum on the No author’s name is nttacbed 

to this Targum in w hole or in {mrt. The Psalms must have Lod 
one ^ or two^® Targnms ; the hook of Proverbs at least two the 
book of Job at least three. There must have been tw'o Tuiguins on 
Canticles,*® Ruth,*® Ecclesiastes,*^ and Esther,*® and probably tbceo 
on Lnmciitatioiis,*® tho earliest of w-liicli was, no doubt, simultane- 
ously coming into existence w'ltli the eailiest on the book of Job. 
For Ezra-Nchcmiab no Targum exists. Daniel only in part W'anted 
a Targum, and it is supposed to have had one;®® and the books 
(or lather the book) of ChionicU'S have a by no incaiiB late one,®* 
altbongh it is not hy Rab Yosepb, of the 4th century.*® 

® Sec, howeier, vol. xxi. p. 648. 

*® lidiliogiaphy. — (A ) Theie are MSS. of the Taigiim on the Prophets 
ill the Bodleian (0pp. Add., 4to, 75 .niid 76, Uii 4 and Kennicott 
5). (B) The cailiest edition is in the Rabbinic Bible of 1517. (C) 

Translations:— (flf) lu Latin — (1) by Alphoiisiis Zanioreiisis (revised by 
Anos Montanus and afterwards by Clericus) ; (2) Jeremiah, by 
Ghislerus, 1623; (3) Minor Prophets, by Merceius, 1569, Treinelliiis, 
1567, aud Figueiro, 1615; (4) Hoseu, Joel, and Amos, by Quinquai- 
boreus, 1556; (5) Obadiali, by Bed well, 1601, and Lcusden, 1656 ; 
(5) ill English — Isaiah, by Pauli (Loudon, 1871, 8vo). (D) Besides 

the general literature mentioned under “ GnI-efos” (mjine), we must 
mention Fiaiibel, Zum Targum tier Propheten (Breslau, 1872, 4to), 
which imist bo used with cuuiioii. 

** Sec T. B., Megdlvh, 21 a, and also Rashi on T, B., Tannith, leaf 
18rt. Zunz is gieatly mistalvcu when lie sa>s ((JoH. Vortr , p. 64) that 
the Targunis on Psalms, Job, and J'ro\eibs have one and the same 
linguistic character. The Targum on Pio\erbs is almost jmre Syrme. 

See the raigiim itself on J^sabn Ixxm. 11. 

** There, no doubt, existeil auotliei I’aiginu on this hook, older than 
that now 111 our hands; see iJcr. Bab., xciii. 

See the extant Targum on Job xxiv. 19, nnd.ronip. note 19 infra. 
*® Seeli. Naih .111 b. Yehiel's 'A/u44, s.v, A “ Yeruslialiui 

Targum” picsiipiKises at least one othei. 

*® Tho Tiirgiiiu on the Five Megilloth has all one character, and is 
theiefore wdioll}’^ YiMushalmi. 

The Targum itsell reiientedly quotes another Targum, 

*® Sco llasUi on T, B., Megilluh, leaf 135, rabliword HIT?. We 
have still two Targnms on Esther. Jt ought to bo ineiitioned here 
that iu tho iM)st-Taliniidic Sojtketim, xni. 6, an Aramaic 

translation of Esther in, 1 is given with tlie intioductory w»oids : 
Dnn 5)0 V 31 (“ K:ib Yohcqtli turgiiiin/ed ”). This somewhat lengthy 
tiaiislatioii is loimd (the quotation from the Targum on Pruveibs 
excejited) almost vcibatiin in the Targum t^iheui in htc. 

The book of Lamentations, niid consequently a Targum Ibeicon, 
was no doubt used along with the book of Job and the Targum 
thereon, hy nioiirnei’s. See Sclidicr-Szmessy, Catalogue, i. p. 27. 

*® See Mnnk, “ Notice sur Saadia ” (Caheii, La Bible: Jsa'ie, Paris, 
1838), p. 159. Ills ingenious remaiks are scarcely bonie out by fart. 

** From a late name ocnirring in a book no conclusions must be 
draw'n, as isolated w'ords may be a mere iuteri>o]ation. Tho intciiial 
character of a work must decide the age in which it was composed. 

Bibliography.'- (K) Tlieie are MSS. of the Targum— (1) on the 
Psalms, in Parma (Dc-Kossi, 31, 82, 732) and Paris (110); (2) on 
Proverbs in Parma (31, 32) and Pans (as before) ; (3) on Job, 111 
Parma (31, 32) ami Paris (as before) ; (4) on tho Five MegUJotli, 
in the Court Library of Vienna (xxix.), Parma (31, 82), the Bod- 
leian (Uri 1, 44), Cambridge (Add., 436); and (5) on Chronicles ni 
the Vatican (Uib. 1 .), the Erfurt itihiisterial library, Cambndge (K 
5, 9), and the Bodleian (Uii 35, 36). (B) The earliest editions of the 
Targum on the Hagiograplia (except on Daniel, Ezra-Nehemiah, and 
Chronicles) are tlie Rabbinic Bibles, and 011 Ciirotiicles those of 1680-83 
by Beck aud 1714 by Wilkins. (0) Tmnslatious (a) in Hebrew — 
the Targum *Sheni'—(l) Zeshon Zahah (Const., 1732), and (2) Paf/i- 
ahegen hakketkab (Anist, 1770, repr. at Czeinowitz, 1838), — all 8vo; 
(5) in Latin — (1) on the Psalms, by Aug. Justinianns, and again by 
Arias Montanus ; (2) on Proverbs, by Alphonsus Zamotensis; (3) 011 
Job, by the same; (4) on Canticles, by the same, and again by 
Sebrsekenfuebs (Basel, 1553, 8vo) ; (5) on Ruth, by Arias Montanus 
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State ef TexU—^Xin Tui^gum text is, talcen as a whole, in a very 
^rrunt state. The causes of this coriuptioii are many, but chieflv 
the following : — (1) mistakes ordinarily made by scribes through 
carelessness, or ignorance, or both ; (2) tlio Targums had passed 
from century to century and from country to country without 
having been written down ; (3) when written down they were prob» 
Ably not provided with vowel points at ouco ; (4) when provided 
with vowel-points most of them were first provided ivith Babylonian 
(or Assyrian), which afterwards were changed into ralestiiiian ones ; 
this change was a fertile source of fresh mistakes ; (5) the loss of 
the general knowledge of the Targumic idiom contingent on the 
decline and final fall of the institution of publicly reciting the 
Targum was an additional source from which mistakes arose ; (6) 
conjectural emendations coiitrihiited their quota to the corruption 
•of the text ; (7) Bvixtovf’s emendations founded on the diction of 
the Biblical Targum (as suggested in the Methurgeman) are a gross 
mistake, inasmuch as they hick the crititism of history ; (8) 
printers* mistakes, increasing iti evciy now edition, have all but 
mined the text. The remedies for this corrnntion aio : — (1) good 
Targum MSS. in private hands and public libraries, notably in 
Italy, Germany, and England ; (2) Targum MSS , according to the 
Babyloiiico Assyrian system of punctuation, chiefly preserved in 
Bouth Arabia, Knssia. and England ; (3) some early and corn- 
jiaratively good ]iriutcd e<Utioiis ; (1) the Massorcthof the Targum. 

Value of the I’arywjwv. — Tho nlca .so long entertained, even by 
the learned, tliat these old vcisioiis ueie valuable cliiefly as guides 
to the original readings of the sacicd text must be given up. All 
of them contain more or less, nliethcr visible at first sight or not, 
certain paraphrastic clciiicnts, which give no absolute sccuiity for 
the exact reading of the pristine llcbiew te\t But besides their 
iTn})ortanco as linguistic moiiunieiits they have the highest value 
as liistoiical records— (1) of llio exegesis which obtained at the 
time of tbclr composition, and (2) ot the then cm lent manners, 
thoughts, and asj»irutious both of the Jews and of the .snrruuiidiiig 
nations.! (S. M. S -S ) 

TARIFA, r. seaport of Spain, in tlie province of Cadiz, 
at the extreme south point of the I’cuinsula, 59 miles south- 
east from Cadiz and (by land) 21 miles west south-west 
from Gibraltar. The town is nearly quadrangular, with 
narrow crooked streets, and is still surrounded by its old 
Moorish walls. On it.s east side, just within these, stands 
the alcazar. The rocky island in front of the town, con- 
nected with the mainland by a causeway, is strongly forti- 
fied, and in some scn.se commands tho Strait of Gibraltar 
It has a lighthouse, 1.35 feet high, which has a range of 
30 miles. The population within tlic municipal limits w^as 
J 2,234 in 1877. Anchovy and tunny fishing is carried 
on, and there is some coasting trade. Tho manufactures 
(leatlipr and earthenware) arc unimportant. The oranges 
of Tarifa arc famed for their swcctnes.s. 

Tanfa is the .fu/m Jum of Strabo, bctwcin Cades and Ihdon, 
which, according to that wiitcr, was colonized by Koinans and tlio 
leiiiovod iiibabltant.s of Zclis in Mauretania Tiiigitaiio. The 
Jaltii Transducta or Tiaducla of coins and of Ptolemy appears to 
be the same place. It.s ])rcsciit iiamo (Arabic Jazirat Tarif) is 
derived from Tarif, tlio fuioruiincr of Tank (see vol. xvi.'p. 573) 
After a long siege it was taken fiom tlio Moors iu 1292 by Sancho 
C astil e, w ho entrusted it to tlie keeping of Alonzo Perez 
<^uiii(piarboreatt(PaTiH, 155ti, 4to), Meiverus (Pans7l564^5 ; reused 
1057); (6) on Lamentations, by Alpli. Zaiii , by Quiuquarboreus 
(Pans, 1549, 4to), by Gliihlerus (Leyd., 1623, fob), and again by 
Taylcnis (Lond. 1651, 4to) ; on Ecclesia.stes, by Ar. Mont., by 
t^elireekenfuchs (Basel, 1555, 8vo), and again by Costus (Leyden, 
2 554, 4to); (7) on Esther, by Ar. Mont, (1572, folio); (8) Chronicles 
by Beck from the Erfurt MS. (imperfect, Augsh., 1680-83), and by 
Wilkins from tho Cambridge MS. (Anist. 1715); (c) in German — 

(1) on tho Five Megllloth, by K. Wakob b. Slicmuel (Breisgnu, 1584, 
^1^); (2) on the Targum Sheni, by David Ottensosser (Sulzhnch, 
182v, ovo). (D) Commentaries: — («) in Hebrew — (1) on the Targum 
of the Five Megllloth, by 11. Elyukiin Kothenburg (Prague, 1618) ; 

(2) on Esther alone, by 11. Shemiud Makslian (Prague, 1601, 4to); 
(*1) on tho same Targum, by K. David b. Yehudah Melanimed (Cracow, 
2 <>44, 4to) ; on the Targum Sheni, by R. David b. Ya*akob (Prague, 
2609, 4to) ; (5) in Spanish — on Canticles, by R. Mosheh Laniado 
fVciuce, 1619, 4to). 

R. Yehudah Ibn Koreish fully understood the value of the 
targums. Bee his intei^sting epistle, addressed to tho Jewish coni- 
*j|^jainty of Fez, published at Paris (1857, 8vo), under the name of 
hpisiola de Studii Targum Utihtate, A translation of tho intro- 
ductory part (by Wetzstcin) is given in the L. B, 0., iii. col. 22 
beprintod by Dr Berliner, T, 0., p. 168 aq.). Ibn Koreish belonged 
TO the 9th century, and not, as Berliner says, to the 10th or 11th; 
«or was he a Karate as Graetz (v. p. 293) half believes. 


de Guzman ; the heroic defence by the latter, commemorated in 
the lUnnancero, eanicd for him the name of Guzman “el Bueno." 
It was in tho defence of Tarifa that Alfonso XI. gained the battle 
of Salado, a short distance to tho westward, in 1340. Tlio place 
was successfully defended against the Fionch by Gough in 1812. 

TARN, a dopartment of southern France, formed in 
1790 of the three dioceses of Albi, Gastres, and Lavaur, 
all belonging to tho province of Languedoc, lies between 
42* 23' and 44* 12' N. lat. and 1* 32' and 2* .56' E. 
long It is bounded N. and E, by Aveyron, S.E, by 
Herault, S. by Aude, S.W. and \\\ by Haute-Garonne, 
N.W. by Tarn et Garonne. The slope of the department 
is from east to west, and its general character is moun- 
tainous or hilly; its three principal ranges, the Mountains 
of Lacaune (peakof Montalet, 4154 feet), the Sidobre, and 
tho Montague Noire, belonging to the Cevennes, lie on the 
south east. Tho stony and wind-blown slopes of the lirst- 
named are used for pasturage. Tho highest point of the 
range and of the department is the Tic de Montalet (11.51 
feet) ; several other summits are not much short of this. 
Tho granite-strewn plateaus of tho Sidobre, from IGOO to 
2000 feet high, separate the valley of tho Agofii from 
that of the Thore. The Montague Noire derives its name 
from the forests on its northern slope, and some of its 
l>eaks are from 3000 to 3500 feet high. The limestone 
and sandstone foot hills are clothed with vines and fruit 
trees, and are broken by deep alluvial valleys of extra- 
I ordinary fertility. With the exception of a small portion 
of the Montague Noire, which drains into the Aude, the 
whole department belongs to the basin of the Garonne, 
— indeed, if tho rivulet Giron be excepted, to that of the 
Tarn, which flows in a westeily direction ])ast Albj, Gaillac, 
Lisle, and Rabastens, receiving on the left the Agofit at 
St Sulpice. Northern Tarn is drained by the A\eyron 
and its tributary tho Viaur. The eastern portion of tho 
department has tho climate of Auvergne, the severest in 
France, but that of tho plain is Giroiidin. At Albi tho 
mean temperature is 55*, and the rainfall 29 5 inchc.s. 
The ]K)pulation of the department in 188G was 3,58,757. 

Of tho total area of 2217 .square miles or 1,418,060 acres thcio 
arc 887,709 acres of aiablo land, 11*8,071 of nicadowB, 118,031 of 
vmej^ards, 186,594 nmlci wood, and 52,408 of iiiooilaiid. ]»y laht 
returns there were 11,360 horses, 3280 mules, .5430 asse.s, 20,5.50 
hulls and oxen, .53,900 cows and hcilcis, 13,240 calves, 4.55,500 
sheep (wool -clip in 1^8 1209 tons), 87,700 pigs, 5350 goats, and 
17,190 bec-hives. In 1878 37 tons 14 cut. of mIK cocoons wcie pro- 
duced. Oxen and shoAp aie fattened, ewes’ milk cheese like that 
of Roquefort is made; and geese and tinkcys aie reaie«l Tlie 
crops in 1881 were — wheat, 3,429,112 bushels, ineslin, .53,113; 
rye. 1,371,040; barley, 37,730; buckw'heat, 844S; min/caiid millet, 
1,566,873, oats, 538,422; potatoes, 2,554,800; dry vegetables, 
374,715; chestnut.s, 268,125; beetroot, 196,625, 782 tons ot hemp; 
476 of iU\; 9,676,476 gallons of wine (only half the quantity of 
tho previous year, owing to the ph}lloxci:i). Doth common and 
good tabic w’lnes aie piodiiced. 

The mineral products iiieliide niaible, jiorjihyry, giaiiite, lime, 
manganese, sulpiiate of baiyta, alum, non, lignite, and touniialiiie 
In 1881 335,430 tons of coal were taken fium seven juts, and otliei 
mines arc about to be opened. Theie are non, alkaline, thermal, 
and carbonate of liino sjuings. Tlio chief centre for tho inann- 
faeture of woollen .stulfs (in 1875 287 mills, 6457 woikinen, and 
98,615 spindles) and for wool-sjniining and weaving (4893 inaeliiiie 
and hand looms) is at Maz^mbf (q r.), but all soils ot woollen and 
cotton stuffs Rie produced iii other luealities. Other imlc /’iil 
products are woollen hosiery, cotton, silk, and linen tliuad, 
morocco, hats, enithenware, glass, soap ; and tliere am taiiiiciics, 
distilleries, flour-nulls, hrcvveiies, dyc-w’oiks, saw mills jiiintnig- 
vvorks, anti nurncioiis limekilns. In 1881 929 tons of ste*‘l and 
1947 tons of iron of various kinds were jiroduced 'J’lic iani is 
navigable for 43 miles; there are 208 miles of national loads, 4*./4 
of other roads, ami 120 of railway. The depaitnient foirns the 
diocese of Albi, and belongs to tho 16th corps d arinee (Mont pell lei ), 
and tho court of niqieal is at Toulouse. Tlie t'hei Jieii is Alhi. 
There are 4 arrondisbenicnls (Albi, fasti cs, tJaillac, lAivaur), do 
cantons, and 318 coniimines. 

TAKN-ET-GARONNE, a department of south-western 
France, was formed in 1808 of districts formerly belonging 
to Guienno and Gascony (Quercy, Lomagne, Armagnac, 
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Ilouergue, Agenaiu), witli the addition of a small piece of 
Ijanguedoc. From 1790 to 1808 it was divided between 
the departments of Lot, Ilautc-Garonnc, Tarn, Aveyron, 
(Jers, and Lot-et-Qaronno. Lying between 43“ 47' and 
44“ 25' N. lat. and 0“ 55' and 1“ 58' K long,, it is bounded 
on the N. by Lot, on the E. by Aveyron, on the B. by 
Tarn and Hante-Qaronne, and on the W, by Gers and 
Lot-et'Garonne. The Garonne and its tributary tlie Tam 
unite a few miles below Moissac, and separate tlie elevated 
lands to the north, which belong to the Cevennes and 
the central plateau, from those to the south, which arc a 
continuation of the plateau of Lannemezan. The principal 
tributary of the Tarn on the right is the Aveyron, the 
afHucuts of which run through remarkably parallel valleys 
from north-^ea&t to south-west. The general slo|)o of the 
department is from east to west; the highest point (1631 
feet) is on the border of Av(‘yroa, the lowest (164 feet) 
where the Garonne leaves it. The winter temperature 
is 37“ F., that of sjiring and autumn 54“ F., and that 
of summer 72“ F. ilain falls seldom, but heavily, espe- 
cially in spring, the annual rainfall being 28*9 inches. 

Of a total area of about 1136 square miles, or 919,265 acres, 
aia))lo land occupies 552,708 acres, meadows and grass 45,073, 
vineyards 102,819, woods 1 15,429, moorland and pastuiago 41,81.9. 
The ipiurns in 1883 showed 2,167,000 bns]jt‘ls of wheat, 3.5,062 of 
meslin, 62,975 of rye, 77,000 of l»arlev, 2,722,.500 of oats, 759,000 
of mai/e, 1,867,250 of potatoes, 35,468 tons of beetroot, 172 tons 
8 eu t. of seed, 399 tons of hemp, 894 tons of flaN*, 250,788 
tons of foddei, 32 tons 15 ewt. of silk eoroons, 20,048,380 gallons 
of uine. The Ine stock in 1881 inclmled 14,336 horses, 1680 
mules, 2120 asses, 89,295 cattle of various descriptions, 116,349 
sheep, 1358 goats, 32,375 pigs ; 6317 beehives gave 25 tons 13 cwt. 
of honey and 8 tons 2 cut ot wav. Thejo are 57 quanies, employ- 
ing 426 workmen, where phosphates of lime, litliograiihic stone, 
tiecstoue, jiotteis’ clay, gypsum, and schist for slating are worked, 
as are also iron and coppei. The manufaetunng imlustry is repre- 
sented by flour-mills, vaiious kinds of silk-iinlls (1317 workmen), 
jMid manufactories of linen, wool, and paper. Alneli iruit is grown, 
and the priueipnl CAixuts arc fiesh fiml, uine, flour, phoiqdiates, 
liilingiaphic stone Tlierc are 83 miles ol waterway, ineludiiig 48 of 
I anal, 156 miles of national toads, 3515 of other roads, 127 of rail- 
u ay 1 iiics, the centi c of which is Mon tauhan. Tnra-et-( Jaronne is one 
of the least densely peopled dejiartincuts of Trance : m 1886 theio 
uerc 214,046 inhabitants, and tlieir number is decreasing. Except 
sonic 10,000 (’alvimsts, all arc Komaii Catholics. The tlenartmcnt 
i >riiis tlie diocese of Montauban, and licloiigs to the .lurisuiction of 
the 'roulouse court of appeal and to the diatnet of the 17th cot {is 
d\ii iiK 0 (Toulouse). It has 3 arroiidissemcuts (Montauban, Moissac, 
ami Castel Sariasin), 24 caiitoas, and 194 coiunuuics. 

TARNOPOL, a market-town in Galicia, Austria, on llio 
Beioth. Jt w'as formerly a fortrcs.s, and rendered valuable 
Korsices to Polish kings, who, in their turn, conferred upon 
it imi»ortant privileges. The town enjoys a brisk trade in 
grain and wine, and has some sugar factories. Its yearly 
lioise fairs ore famous throughout the country. The i>opu- 
lation in 1885 was 27,000, about half of them Jews. 

TARPAULIN is a waterproof sheeting consisting of a 
stout canvas cloth impregnated and coated with tar. It is 
employed for covering hatchwaj's and other openings into 
the holds of ves.sel8, for making covers for railway and 
other waggons and farm ricks, and generally for protecting 
bulky goods and structures from weather and damp. 
!Many waterproof compositions other than tar are used fur 
cfiinilar purposes, the principal ingredients being solutions 
of india-rubber, gutta-percha, and various resinous bodies 
combined with pigments. Sec WATEra’ROOFiNa. 

TxiEQUINII. See Etruria, vol, viii. p. 634. 
TAEQUINIUS PEISCUS, Lucius, fifth legendary 
king of Borne, is represented as the son of a Greek refugee 
who removed from Tarquinii in Etruria to Eome, by the 
advice of his wife, the prophetess Tanaquil. Appointed 
guardian to the sons of Ancus Marcius, he succeeded in 
supplanting them on the throne on their faiher^s death. 
It was he who first established the Circus Maximus, built 
the great cloacm, and founded the triple temple on the 
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Capitol,-^tiie expense of these vast works being defrayed 
by plunder seia^ from the Latins and Sabines. Many 
of the ensigns both of war and of civil office are assigned 
to his reign, and he was the first .to celebrate a Eoman 
triumph, after the Etruscan fashion, in a robe of purple 
and gold, and borne on a chariot drawn by four horses. 
After a leign of thirty-eight years ha was assassinated 
by the contrivance of the sons of Aucus Marcius, but 
Tanaquil had influence enough to secure the succession 
to Bervius Tullius, his son-in-law. Bee vol. xx. p. 733. 

TAEQUINIUS SUPERBUS, Lucius, son of the pre- 
ceding, and son-ill-law of Servius Tullius, immediately 
succeeded the latter without any of the forms of election, 
and proceeded at once to repeal the recent reforms in the 
constitntion, seeking to establish a pure despotism in their 
place. Wars were waged with the Latins and Etruscans, 
but the lower classes were deprived of their arm.s, and 
employed in erecting monuments of regal magnificence, 
while the sovereign recruited his armies from his own 
retainers and from the forces of foreign allies. The com- 
pletion of the fortress temple on the Capitoline conflnned 
his authority over the city, and a fortunate marriage of 
his son to the daughter of Octavius Manilius of Tusculum 
secured him powerful assistance in the field. His reign 
was characterized by bloodshed and violence ; the outrage 
of his son Boxtus upon Lucretia precipitated a revolt, which 
led to the expulsion of the entire family, after Tarquin had 
reigned twenty-five years. All efforts to force his way 
back to the throne were vain, and ho died a lonely and 
childless old man at Cuma\ Bee vol. xx. p. 734. 

TARRAGONA, a maritime province in the north-cast 
of Bpain, with an area of 2451 square miles and a popu- 
lation in 1877 of 330,105, was formerly part of the 
province of Catalonia. It is bounded on the B.E. by the 
Mediterranean, on the N.E. by Barcelona, on the N. by 
Lerida (the Sierra do Almenar), on the W. by Saragossa 
and Teruel, and on the S.W. by Castellon-de-la-Plana. 
The Ebro flows through the southern portion of the pro- 
vince, and the other chief streams are the Gaya and the 
Francoli. The district, although mountainous, is the rich- 
est in Catalonia. The hills arQ clothed with vineyards, 
which produce excellent wines, and in the vallevs are 
cultivated all kinds of grain, vegetables, rice, hemp, flax, 
and silk. Olive, orange, filbert, and almond trees reacli 
great perfection, and the mountains yield rich pastures and 
timber trees of various kinds. Manufactures are well 
advanced, and comprise all textile fabrics, soap, leather, 
and spirits. There arc also several potteries and coo]>- 
orages, and flour, paper, and oil mills. Bilver, copper, 
lead, and barytes are plentiful, and quarries of marble and 
jasper are worked in the hills. The military government 
of the province is dependent on the captaincy-general of 
Catalonia. For administrative purposes the district is 
divided into eight partidos judicialcs, containing 18G 
ayuntamientos, and returns three senators and eight 
deputies to the cortes. Besides the capital, the towns 
in the province with more than 10,000 inhabitants are 
Keus (27,691), Tortosa (23,808), and Vails (13,25^). 

TARRAGONA, the capital of the above provindfe, is 
a flourishing seaport, the scat of an archbishopric, at 
the mouth of the Francoli, 63 miles by rail west-south- 
west of Barcelona, in 41“ 10' N. lat. and 0“ 20' R long., 
with a population of 23,046 in 1877. The picturesque 
but badly built older portion of the town stands on the 
steep slope of a hill 760 feet high, and is still surrounded 
by walls of Eoman (in parts Cyclopean) origin. Below the 
walls a broad street, the Bambla, divides the upper from the 
lower town, which has been more regularly built in modern 
times along the low promontory which stretches out into the 
Mediterranean. The city is most beautifully situated, and 
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guns considerably in effect from its magnificent cathedral, 
one of the noblest examples of early Spanish art. It is 
300 feet in length and 100 feet in breadth, and consisted 
originally of a nave, aisles, transepts with an octagonal 
lantern at the crossing, and an apsidal chancel. Several 
exterior chapels have been added in later times, and on 
the south-east stands a 14th-century steeple raised on a 
Bomanesque tower. The oast end was probably begun in 
1131 on the ruins of an earlier church, but the main body 
of the building dates from the end of tho 1 2th century 
and the first half of the 13th, and is of transitional char- 
g^ter, — the exuberant richness of the sculptured capitals 
being admirably kept in subordination by the Homanesque 
simplicity of the masses. Considerable changes were in- 
troduced at a later date ; and the present west end of tho 
nave cannot have been completed till late in the 14th 
century. On the north-cast side is a cloister contemporary 
with the church, with which it communicates by a very fine 
doorway. The cloister contains jimch remarkable work, 
and the tracery of tho windows bears interesting marks of 
Moorish influence. Two other noteworthy churches in the 
city are San Pablo and Santa Tecla la Yicja, both of tho 
12th century. The mole, begun in 1491, was chiefly con- 
structed out of the Homan amphitheatre, of which a few 
rows of seats can still be seen on the sca-shorc. Tho 
remains of a Homan aqueduct form a picturesque feature 
in the landscape. The Carcel de Pilatos is said to have 
been the palace of Augustus Csesar; it was partly destioyed 
by Suchot, and now serves as a prison. I'ho museum con- 
tains a collection of the Homan aiitiiiuitics which arc con- 
tinually being discovered during excavations. 

Tho tmdo is steadily iiicrcasiiig. During 188.'5 the vessels cleared 
amounted to 377,260 tons (45,795 tons Dritish, 47,181 Frein-h, 
and 42,C17 Swedish and Norwegian). Tho exports \\ere valued 
at £1,280,533 (wine £1,023,847), and tho impoits at £1,237,012. 
Tho exports wTro mostly to France, Great Jlntain, and Die Ilivcr 
Plato; tho imports weio chiefly fiom Goriiiany, Russi.i, Kmneo, 
and Sw’eden. There is rommunication by mil nith Barcelona, 
Yaloiiuia. and Lorida, and by steamer >vith other poits of Spain. 

Tarraco was ono of tho eaibcst i.troiighohl.s of the Jloiuans in 
Bfiaiii, and became a colony (of Julius Ca*sar), tlie ca])ital of ills- 
pania Cilerior, and the richest town on tho coast. To the Kmiians 
the Visigoths under Euvic Miccceded iii 4G7, but on their expulsion 
by tho Moors in 710 tho city was razed to the ground. It was long 
befor|hthc ruins were again inhabited, but by 1089, when thcMoois 
were ariveii out by Knyiiiond I V. of Barcelona, thei’o must have 
been a certain revival of prosjierity, for the jiriinncy, wliieb had 
been removed to Vich, was in that year lestored to Tarragona. In 
1118 a grant of the tief was made to the Norman Robert Burdet, 
who converted tlic towm into a frontier fortress against tho Moors. 
In 1705 the city w'as taken and burned by the English, and a cen- 
tury late)', after being mrtly fortified by tliom, it was captured and 
sacked by the French in 1811 under Siichct. 

, TAHSniSH. Soo PH(ENirr.\, vol, xviii, ji. 806, 

TAHSUS, now Tarsus, an ancient city in the fertile 
plain of Cilicia, lay on both sides of the Oydnus, whose 
cool and swift waters were tho pride of the city (Dio 
Chrys., vol. ii. p. 2, Heiske's cd. ; Vita i. 7), and 

bore traffic to and from tho port of Hhegma. In the time 
of Xenophon (jinal/., i. 2. 23) Tarsus was already great 
and flourishing, and was tho residence of the vassal king 
of Cilicia. Its civilization at this time seems to have been 
meffniy Semitic, as was to bo expected from the geograph- 
ical relations of Cilicia, ’which have generally associated 
its history with that of Syria. Wo have coins of Tarsus 
(nn) of the Persian period, bearing Aramaic inscriptions ; 
and the deities of tho town, known in later times as 
Heracles, Perseus, Apollo, Athena (Dio Chr,, ii. 22), seem 
to have been akin to those of tho Phoenicians and Syrians 
(see below). The Semitic influence was doubtless very 
ancient ; indeed, the Assyrians invaded Cilicia in the 9th 
century b.c., at which date Tarsus is perhaps mentioned 
^ the monuments under the name of Tarzi (Schrader, 
ActKnscAr. und ffcscA, 1878, p. 240 ; the reading is not 
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certain). After Tarsus was Ilcllenized the citizens learned 
to boast that they were Argives sprung from the com- 
panions of Triptolcmus (Strabo, xiv. 6. 12; Dio Chr., 
il 20), and the tcAvn became the seat of a famous school 
of philosophy whicli was frequented almost exclusively 
by natives, but sent forth teacliers as far as Home 
itself.i More than ono of tliesc philosophers, notably 
Athenodorus the teacher of Augu.stus, and Nestor the 
teacher of Marcellus, held the chief magistracy of the city. 
Athenodorus and liis prcdeccfesors ’were Stoics, but Nestor 
was an Academic (Strabo, xiv. 5. 14), 2^0 that the Platonic 
philosophy is that witli wliicli I'aul would probably havi* 
come in contact if lie gave lieed to the Greek wlsfluin ol 
his native city. Presumably, however, ho formed no 
higher opinion of the culture of Tarsus than did his con- 
temporary Apollonius of Tyana, whose testimony as to the 
character of the citizens (Fit Ap,^ i. 7) is confiimod by 
Dio Chrysostom. Tarsus had made rapid material pro- 
gress since Cilicia became Homan (66 b.c.). It was the 
capital of a rich x>rovince, and had received freedom from 
Antony, and from Augustus the dignity of a metropoli.s and 
important immunities for its commerce (Dio Chr., ii. 36) 
Tho inhabitants were vain, effeminate, and luxurious, more 
like Pliceiiicians than Greeks. Their sensuous Eastern 
religion in these golden days of affluence hud more atUac- 
tion for them than the grave philosophy of the Porch ; and 
tho legend supposed to bo graven on the statue of Sardana- 
palu.s, at the neighbour city of Anchiale, “ Jet us cat and 
drink, for to morrow we dic,’^ which Paul quotes in 1 (’ 01 . 
XV. 32, might have been tlie motto of the mass of the 
townsmen.^ At Tarsus the emperor Tacitus died, and 
Julian w'as buried. The city was deserted and lay waste 
during the frontier w'ars of Greeks and Arabs in tho first 
century of Islam ; a Moslem general, who saw the ruins, 
estimated its former population at 100,000 (Belailhorf, ]». 
169). It was rebuilt and settled as a military colony and 
frontier i)Ost by HArdn aPHashid in 7H7 a.d., and became 
a starting point of forays against the Christians. On such 
a campaign the caliph Ma^mun died, and ’ivas buried at 
Tarsus (833), having caught a fever, like Alexainh r the 
Great, by bathing in the cold Ciliciaii winters. Tarsus 
was tcmtiorarily recovered to Chrisleudom by NicejJiorus 
Phocas, and again by the crusaders under ]hild\vin. 
Finally it remained in the liands of the Turks. 

The Heracles of Taisus was the Cilinnn god Smidan. Dnv 
(’hrjbostoiii tallH liim the apxvy^s «i lli? Taisiaiia (ii. 23), and 
he may ho idciitilied with tlic Baal of Taibiis named 011 tho coins 
ah eady spoken of. He was w’oishippul hy the periodical eicet ion 
of “aVery fair pvre” (il/id \ a lite piesnmably analogous to that 
described in tlic Dr Dca Siina^ eh. 49 ; and the reinaikablr nun of 
Donuk-lash, a vast com t with massive walls euelosiug two lofty 
platforms of eoinTete, jirohalily inaiks tJie site ol his vaintuaiy 
(see Perrot and Cliipiez, tie V Art ^ iv. 53G sq,y and L.ingh>i.s, 
Voyage dans la Cihciry p. 2G5 67 ). A tiadif ion making S.indan 
the founder of Tarsus is given by Ammianus (xiv. 8 3), and, oh 
the Greeks appear to havo taken cleineiils of the myth ot Sandiin 
(including the p>re) into their legend of Suidaininalus, this 
explains the current story that Sardanarialiis founded Andinilo 
and Tarsus in one day (Arrian, ii. 5, 2 ; Athen., xii. p 529 sg ' 
On Sandan, see K. O, Muller, in Ithein. Mas , 1829, and E M(*\( i, 
in Z, D, M. G.y 1877, p. 736 sq. Another account in Amnn.imi't 
makes Perseus the founder of Tarsus, ami it ai»pears fioin I ‘10 ( ’In 
tliat he was alino.st or (luite as much hoiioiiied. The footpjini of 
Pegasus was show’ll at Inrsus (A vionns, 1031 sq ; comp. Dio, 11 2f k 
and his rago'Js (wing’) was said to have fallen llicic (Ah x. I <>1.V« 
ill Steph. Byz., s.v.). This w’orship icappcars at Jopj>a. ApoHo 
“ with the trident” had a sacred sw’ord at Taisus, whim foiild 
cleansed only hy the water of the Cydniis (Pint., DeJ. Ornc.yiljt ami 
is probably the same as the harpe shown on coins of li.mrian 
time ; if so, lie is presumably a d i ffereir^t e d foi i n of 1 ers£ii.s. 

* T^Strabo’s Jiht must be added Zeno, tlie siiccessor of nirysipjais. 

2 Lucian, Maa-db-y 21, makes lum a Stoi«' and teachci of Tiberius. 

5 Athenieus, v. v. 216, tells of an Epicurean i)luIosopher, Lysias, 
who, becoming priest of Ilciacles, ber.aiiie lyiant of the city, taxuig 
the rich to provide largesses for the pour. I'hc fact is probable, tho 
date quite uncertain. 
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Tlie wonliip of Atlicna niav be connected Mritli the etatemcut of 
Athenodonis (the famous pliilosopher of Tarsus) that the ancient 
name of the city was Purtlieiiia {Fr. Hist Gr.^ iii. 487); Abydenus 
in Eusb., Chroiis, p. 35, ed* Schbiic) ascribes the foundation of her 
temple with its brazen columns and of the city itself to Sennacherib. 
Thus with the Baal of Tyro there was worshipped an unmarried 
goddess, as in so many shrines of Syria and Asia Minor. Dio Chr., 
11 . 2, speaks also of Titans ns lords of the city. The reference is to 
Japetus (Japhctl), grandfather of Cydnus (Athenodonis, %it 

TARTAGLIA, Nicool6 (r. 1500-1557), a self-taught 
mathematician, M'as born at Brescia about 1500. His 
father, Michele Fontana, was a x^ostal messenger between 
Brescia and the neighbouring towns, who, dying in 1500, 
left two sons and a daughter to the care of their penniless 
mother. Niccolo^s childhood was accordingly pas.sed under 
the stress of dire poverty, and was marked by a cruel 
misfortune. Haring the sack of Bre.stMa in 1512 he was, 
in the cathedral where lie had vainly sought a refuge, 
horribly mutilated by some infuriated French soldiers. 
His skull was laid open in three places, his palate cloven, 
both jawbones fractured. Yet ho recovered with no 
further assistance than his mother’s patient care. He, 
however, long continued to stammer in his spcocli, whence 
the nickname, adopted by himself, of Tartaglia.** ITis 
education remains a mystery. Save for the barest rudi- 
ments of reading and writing, he tells us that lie had no 
master; yet we find him at A’'cM*ona in 1521 an esteemed 
teacher of matheiiiatic‘<. In 15.‘31 ho transferred Iris 
re.si(lence to Venice, and w’as there met by Antonio del 
Fiore W'itli a challenge tc* oiu; of the intellectual duels 
then customary. Del Fiore relied on his jrosso.ssion of an 
iindivulged formula by Scipione del Ferro for the solution 
of a particular case of cubic Cfpiations. But Tartaglia had 
attained in 1530 a similar result, wdiicli he now, in Feb- 
ruary 1535, greatly extended. His consequent triumph 
ov(‘r his adversary gave him a high rei)Utation, and his 
house became the resort of the learned of all grades and 
nations. The mystery in which he chose to shroud his 
method of dealing with cubic equations promised him a 
highly effective weapon in future contests, as well as 
leisure to perfect, before publishing, the coveted rules. 
But in 1531) Cardan enticed him to Milan, and there, by 
unremitting solicitations, procured from him the rude 
ver.ses in which he Imd enslirincd his discovery (see 
Alokbra, vol. i. ]). 51 3). The Milanese physician’s breach 
of his oath of secrecy gave ri.se to a bitter and lifelong 
•(piarrcl, the most conspicuous incident in wdiicli was a 
jmblic di.simtation at Milan, August 10, 1548, at which 
Cardan shrank from appearing. In 1548 Tartaglia ac- 
cei)tcd a situation as professor of Euclid at Brescia, but 
returned to Venice at the end of eighteen months. He 
died at Venice December 13, 1557. Acrid and emulous 
in disposition, he incurred abundant enmities; yet his 
honesty, uprightness, and the morality of his life remain 
unimpeached. Ho was keen-witted, diligent, and ingenious, 
and by his discoveries in the solution of equations helped 
to initiate the rapid progress of modern mathematics. 

Tartaglia’s first printed woik, entitled Nova Scicntia (Venice, 
1537), dealt with the theory and practice of gtiiincry, to which his j 
nttentiou had been drawn in 1531 by the (picstion of a bombardier 
n^t Verona as to the elovutiou giving the gieatest range. Ho easily 
found it to be 45® (true only m mcne), hut failed to demonstrate 
the correctness of Ids intuition. Indeed, lie never shook otF the 
erroneous ideas of his time regaiding the p.itlis of projectiles, 
further than to see that no part of them could Ijo a straight line. 
Ho nevertheless inauguratea the seicntilic treatment of the subject, 
and his propositions reappeared in most ballLstical treatises down 
to Bioiidcrs in 1683. The publication of the Nova Hciciitia was 
ilctermincd by the menacing attitude of Soliinan 1 1. Unless in 
the interests of Christondoin, Tartaglia icgardcd it as a crime to 
jiroinotc arts of destruction. Inquiries rendered lawful by necessity 
were, bowever, resumed in his QuesUi ft Invenzioni Diverse^ a col- 
lection of the author’s replies to questions addressed to him by 
l^rsons of the most varied conditioihs, published in 1546, witli a 
dedication to Henry Y'lll. of England. Problems in artillery 
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occupy two out of nine books ; the sixth treats of fortification ; the 
uiulh gives sovoral examples of the solution of equations of the 
Ihirtl degree. His last years were full of activit}*. Ho published 
ill 3 551 Ilcgola GcncraJe per aollevare ogni affoadcUa Nave, intitolaUi 
la Travagliata Invtnzkone (an allusion to his personal troubles at 
Brescia), sotting forth a method for raising sunken shira, and 
describing the divliig-holl, then little known in western Europe. 
He pnihiicd the subject in JlagionanmUi $opra la SVavagliata 
Jnvcnziorifi (May 1551), adding a taldo of specific gravitie.s. Of 
his largest w'ort, entitled Gcnfral Trattnto di Nutneri e Misure^ 
tivo pails Appeared at Venice in 1556, the remaining four post- 
liuiiiouhly in 1560. TJiis is a comprehensive matliennitical treatise, 
including aiithmetic, geometry, mensuration, and algebra ns far as 
quadratic equations. Ho designed to embody the results of his 
original investigations in a separate form ; but h\s Mgchra Nova 
remained unwritten. He publi.shcd tlio first Italian translation of 
Euclid (1543) and the earliest version fioin tlio Greek of some of 
the piincipal woiks of Aieliimcdes (1543). The.se included the tract 
T)e ImidaittbH^ Aqua*, of whieh In'. Latin now holds the ])laco 
of the lost Gicok text. An Italian version of it is appended to 
his liagionaiHcnti. T.irtaglia was the hr.st Italian writer on forti* 
lieation, ami claimed the iiiveiitioii of (ho gunnel’s quadiaiit. 

TaitiiKlIa'ft own nccoitnl «if Ins o«i Iv life Is enntuiiied In Ills lib vi p. 

74. See also IlUtnntra /hACono (/» Nurolb Ttuttuffui, BieHtiii, 1S7I; liuoneom* 
puant, fniortia ad un TtAtammto imdito th A Tariattlta, Milan, 1881; I.lbii, 
Jhst. df* Snmees MathemattqueA^x Iii p. 14!); Montiuiu, //ix/. r/ff Jl/iul/r., lol. t. 
p 6<;7 , Maiio, IhAt, t/m Scimcct, t. ii.p 5fl2 , Itanlvel, Zur Onch. cl. Math , 1871, 
p. Rohst, Z/offt di lirtAi imn ///ws/z p. Tai tnaba'a \\ i iliiitfs on gitaiuM y 

Mcio tranHlnteil Into Bnallsli by Lnenr in lft88, iiml Into Fiench by Kiefrel In 1843. 
Tlios .Sultisbtiry ptiblMlicd (London, l<’>/il)an I iif^loih version of Ida Tutvaohata 
Jnmnione,\vM\ a Relcctl.tn fioiit bis wiitin;;s appealed at Venice In lOOG with the 
title Vitcredel Famo»tts\mo Aiccoio Tartagiia^ 1 vol. h\o. 

TARTAN is a w'orsted cloth woven %vilh alternate 
stripes or bands of coloured tvarp aud weft, so as to form 
a rhequered pattern in which the colours alternate in 
“sets” of definite width and sequence. The \vcaving of 
particoloured and striped cloth cannot be claimed as 
peculiar to any special race or country, for indeed such 
checks are the simplest ornamental form into which dyed 
yarns can be combined in the loom. But the term tartan 
is specially applied to the variegated cloth used for the 
principal portion.s of the distinctive costume of the Iligh- 
ianders of Scotland. For this costume, and tlic tartan of 
whhli it is composed, great antiquity is dunned, and it is 
asserted that the numerous dans into which the Highland 
population were divided had each Irom time to time a 
special tartan by which it was di.stiiiguishcd. After the 
rebellion of 1745 various Acts of rarlianient were passed 
for disarming the Scotti.sh Higlilunders and for prohibiting 
the use of tlic Highland drci^s in Hcotlaml, under severe 
penalties. Tliese Acts remained nominally in foAo till 
1782, when they were formally repealed, and since that 
time clan tartan has, with varying fluctuations of fashion, 
been a highly popular article of dress, by no means con- 
fined in its U.SO to Scotland alone ; and many new and 
imaginary “ sets ” have been invented by manufacturers, 
with the result of introducing confusion in tlic heraldry 
of tartans, and of throwing doubt on the reality of the 
distinctive “sets” which at one time undoubtedly were 
more or less recognized as the badge of various clans. 
The manufacture liius long been carried on at Bannockburn, 
in the neighbourhood of Stirling, and it still continues to 
be a feature of the local industries there. 

Undoubtedly the term tartan was known, and the material was 
woven, “of one or two colours for the poor and more varied fur 
the rich,” ns early as the middle of the 35th century. In the 
accounts of John, bishop of Glasgow, treasurer to King James HI 
in 3471, there occurs, with other mention of the material? the 
following; — “Ane eliic and ane halve of blue Tartane to lyno his 
gowme of cloth of Gold.’' It is here obvious that the term is not 
restricted to narticolourod chequered textures.^ In 1538 accouiitb 
W'ore incumd for a Highland dress for King James V. on the 
occasion of a hunting excursion in the Highlands, in whicli there 
are charges for “variant cullorit velvet,” for “one scliort Helainl 
cqit,” and for “ Helaiid tartane to be hose to the kingo’s grace.” 
Bishop Lesley, in liis De Origuie, Moribus, et Rebus Geslis Scotonm, 

S ubliHiicd in 1578, says of the ancient and still-used dress of the 
[ighlandei-s and islanders, “all, both noble and common iioople, 
wore mantles of one sort (except that the nobles preferred those of 
several colours).” George Buchanan, in his Jic nim Scoticarwn 

^ Neither so is it m the l^irencb tireiaine or in the Spanish tiritatlOm 
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EistoHa ( 1582 ), as tranwlatcil by Monypcnny ( 1612 ), says of the 
Highlanders, **thev delight in marled clothes, si^cmlly that have 
any long stripes of sundry colours ; they love chiefl^r purple and 
blue. Their prodcccssors u<icd short mantles or plaids ot divers 
colours sundry ways dlviilcd ; and amongst some tlio same custom 
is observed to this day.** A Iniit of clan tartan distinctions is 
given by Martin in his Western Isles of Scotland (1708), which 
work also contains a minute description of the dress of the High- 
landers and the manufacture of tartan. “ Every isle,” he observes, 

” diilbi's from each other in their fancy of making plaids, ^s to the 
stripes in breadth and colours. This humour is as different thiough 
the mainland of the Ilighlands, in so far that they who have seen 
tliose places is able at the first view of a man’s plaid to guess the 
place of his residence.” 

^ Sec W. end A. Smith, T^tann of the dam of Scotland, 18.10; J Sohleckl 
Stuart, Yestiarium Scoticum, 1842 ; R it. (Vnn^ of the Srotltnh Highlands, 

18411-40; J. Grant, Tartans of the Clans of Scotland, Edinburf'h, ISSil. 

TATtTAKIC ACID, in its ordinary acceptation, refers i 
to one acid, (C 4 ll 40 ^j)II«, which occurs in most acid fruit 
juices, in association generally with malic or citric, or both. 
Grapc-juico owc.s its sourness almost entirely to acid tartrate 
of potash. ‘While the juice ferments into wine, the greater 
part of the acid tartrate scjiarates out, along with tartrate 
of lime, colouring matter, and other impurities, as a hard 
crust adhering to the sides of the cask. Such impure acid 
tartrate of potash is known commercially as “argol.” It 
was known to the Greeks as rprf, to the Romans as fte-v 
vini. The alchemists from the 11th century called it 
tartarus, which name has survived in familiar chemical 
parlance to this day. The true constitution of tartiu'us 
vivi was discovered by Schecle in 17G9. He was the first 
to isolate the acid from its acid potash salt by* a method 
which is still used for its industrial extraction. 

Manufacture , — Crude tartar (10 to 14 cwts.) is jdaced 
in a tank, and dissolved in suflicient water with the help 
of steam. The 6uri>lu3 acid is then neutralized by addi- 
tion of powdered chalk, and precipitated as lime salt: — 
2 (C 4 H 40 «)KlI^(C 4 lI,O,)K 2 + (C,IIA)TI,; 

iKirinnl salt. m U1 

(C4H40fl)H^ + CaCO3«(C4H404)(’a i \U)^ CO,. 

The other lialf of the tartaric acid which remains dissolved 
as normal potash salt is then precipitated in the same 
form by addition of chloride of calcium : — 

(C 4 H 40 «)K, \ Ca(M,«2KCl I (CJI^cgCa. 

The tartrate of lime preci[)itate is collected, washed, and 
decomposed by an excess of sulphuric acid at 75’’ C. : — 

• (C^i r,o„)ra + 1 i.,so. ~ caso, + (cw >«)n« . 

The sulphate of lime i.s removed by decanting and filter- 
ing. and the acid solution evaporated in leaden pans to a 
sufTicient degree to deposit crystals on standing in the 
cold. The crystals arc purified by rcdissolving them in 
hot water, decolorizing the solution with animal charcoal, 
and causing the acid to crystallize a second time after 
addition of sulj»huric acid, which promotes the formation 
of largo cry.stals. Tlio crystals contain a little sulphuric 
acid and a trace of lead ; if intended for internal use, they 
must be recry’stallized from pure water. 

Tartaric acid forms hard colourless transjiarent mono- 
clinic prisms of 1*7G4 spec, grav., ea.sily soluble in cold 
and abundantly in hot water. Jt has a strong but agree- 
able sour taste. At 15" 0. 100 parts of >vater dissolve 
138 jmrts of the acid, 100 of alcohol (absolute) 20 4, and 
lOt) of ether 0*39. It fuses at 135" C. and passes into 
an amorphous modification known as mcta-tartaric acid ; 
when heated more strongly it loses water, and pa.sscs into 
the forms of anhydrides. At high teinpcratnres it is 
decomposed w*ith formation of charcoal and volatile i»ro- 
ducts, which smell Dretty much like those formed from 
sugar in the same circumstances. Most oxidizing agents 
produce formic from the aqueous acid. Boiling with oxide 
of silver and excess of caustic alkali produces oxalate. 

Tartaric acid is used largely in calico printing aj a 
di^harge. In pharmacy and households it serves, con- 
jointly with bicarbonate of soda or potash, for the extern- 
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poraneous preparation of effervescing drinks. The so- 
called German effervescing ]x>wder8 are a combination of 
weighed-out doses of tartaric acid and of bicarbonate of 
soda. In the so-called ** scltzog^ncs ” (glass apparatus in 
which carbonic acid is produced in one compartment, to be 
forced by its own pressure into a mass of water, wine, &c., 
in the other) the gas is similarly produced. 

Tartraics.^Tho acid potash salt, (C 4 H 40 „)TIK, “pnnm of tartar *' 
IS prcparcil from criule tartar (argol) by dissolvinfj jt in hot i^atcr 
liltering olf what rpmaina of tartrato ot lime and utliii unTniuties* 
and allowing the filtrate to ciystalli/c. The crystals aie geneially 
contaminated with a little of the linu*-Ralt, lor the removal of 
which the liest method is to treat the iiowdercd (lystals with 
cold ililuto hydiochloric acid an 1 then wash them with cold water 
by displaccmeiit The lime passes into the liltrale. (’icain ot 
tartar forms small colourless hard crystals wlmh dissolve in shout 
200 parts of cold and in 15 pcails ot hoiling water. In alcohol the 
salt IS even less solulde than in water 

Tho normal (neutral) potash salt, (C 4 ll 40 ^)K., i ill./), is i)io].ared 
by dissolving powdered ereain of taitar in iiot solution ot e.nbonate 
of x»otasb until a neutial or slightly alkaline soluliou is pioduced. 
The salt, lieing extromely soluble m water, does not eiystalli/e 
very readily. In former times the caibonnte of ]>ofasli ie»juiied 
used to bo made by igniting one half of the cream of taitar to he 
o]ieratod upon in a ciiicible. Hence the name vf tartar us tartans- 
atus, w'liicli is still farnili.ir in jdianiiacy. The salt is n^td medi- 
cinally, and also for removing free arid fiom excessively sour wine 
by formation of relatively insoluble bitartrate (Liebig’s nn thod) 

Jtochclle salt, (f'' 4 H 4 <)JKNa-f 4ll.,0, is pic]>ared b}*^ not quite 
neiitiah^'iiig hot solution of cnihonatc of soda with jiowdervd 
cicain ot tartar. The (filtered) hot solution deposits on cooling 
magnificent crystals, leadily soluhle in water, though less fo than 
the unmixed potash salt, liochclle salt is used as a mild purgative. 
The so-called Scidlitz })owders arc effervescing powders wuth a con- 
siderahlc addition of Ilochcllc salt to the hic>uihonnte 

The 1101 mill tartrate's of lime, bar\ta, Ac , are insoluble ]«ei ijd- 
tates producible by double decompositions. 

Tartar emcftCy (C\!l 40 JK(Sb()) fill/), is produced by boiling 
4 parts of oxide of antimony, Sb/)g, ami 6 of jwiW’dcred cream of 
tartar W'lth 50 of water foi about an honi. The filtered solution, 
on cooling, deposits crystals of the al»ove coinjiositioii soluble m 
15 parts of cold and 2 '8 of boiling Imt w’liter. The crystals gene- 
rally exhibit the appearance of tetiahcdia; yet they arc ihomhic 
])risms combined with ]>yiaiiiids. The firoeess going on in the 
formation of the salt is easily nndei stood if we remember that 
Sh.^ 0 ^ often act** on aqueous aeids as if it weio tlio monoxide, 
(SbU)/), of a radical SI 0) antiinonyl. (SbO) 5,0 + ILO is cqui- 
lalont to 2(SbO)01I, and 

(C\ll404)IvTI + OH(SbO) = H/) + (C’4ll40JK(SU>). 

Taitar emetic has long had a .standing in medicine, lii doses of 
1-3 grains it acts as a ]»owerful emetic , xciy small doses (^V to /u 
gram) induce persj)iration. T^arge doses piodine ])oisonous efleets. 

Analysis , — Tartane add is chaia(ten/ed chiefly by the ieIati\o 
insolubility of its acid potash salt. To ]»roduee it from a solution 
of a nential tartrate, add acetic aeid ami acetate of potash, ami 
stir vigorously ; the salt gradually sepaiates out as a crystalline 
precipitate. Nciitial taitratc sol utioiis, with chloiido of calcium, 
give a precij)itate of tartrate of lime, wliii’h is at first amorphous, 
and 111 this condition dissolves pietty readily in exiess of reagent 
or taitratc, but in geneial le-sepaiales in llie eiystallinc form (the 
undissolved tartrate likewise becomes erystalhiie) on standing 

Ankifdridrs , — Tartaric acid, w’hen kept at 135®, fuses and becomes 
meta-tart.ai ic aeid w it liout change of wciglit, anil on contiiiiicil iqipli 
cation of 140 -150" V., ditaitr 3 dic aeid. 2 C 4 llg 0 g-H 20 , 

and at 180" taitudie aeid, (’sHeO,^- 2 C 4 H/)e- ‘ilfjO, is i«oduced. 
All these throe acids form salts of their own, which, however, lend 
to become tartrates in the ]>resence of water. At 180" rc.il taitniu' 
anhydride (like taitielic, Cyll/Ij 0 = 20411405 ) is produced, 111 addi- 
tion to tartielic aeid, as an intusihle jellowi-sh inns.s, insoluhlo in 
water and in etlier. Hy continued contact with water it is con- 
veitcd fiiiallv into faitaiic acid solution. 

Isomeric Modi fit at ions, — Among these rcrcrni/c of ni has long been 
know'll as an occasional bye-pioducf in the inamifactuie of faitanc 
neul. It used to be believed that racemic acid is niescnl le.uly 
formed in eertidn giajH'-juiccs, and thus comc.s to make its ajqMai- 
ance occasional!} ; but it is well known now’ that the bulk of it at 
any rate is produced from what was originally tartaric aiui, hy the 
continued action of high tern jici a tines and water Tlaeeniie acid is 
almost identical with taitaiie acid, the only puiely eheinical pemt 
of difference is that corrtspomliiig salts of the two acids often 
cr\*stallizo with different propoiti'iss of water. 1 he two acids, 
however, are easily distinguisfied ly their action on polaiized light 
(see PoLAiiiTV, vol. xix. p. 814). A solution of tartane acid turns 
^he plane of polarization to the right; racemic acid is, in this sense. 
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optically inactive. Tlioao long-known facts led Pasteur to the 
discovery of the tnie relations of tlie two acids. If the double 
racemate, (04H^0^)Na(N U4), is allowed to crystalline slowly, two 
kinds of crysttus are produced, both bearing heniiedriu faces, but 
differing from each other in the situation 01 these, exactly as the 
right hand differs from the left. Pasteur separated tlie two kinds 
of crystals, and found that one kind is identical with the ordinary 
(dextro'} tartrate of soda and ammonia, while the other contains a 
now kind of tartaric acid, which ho called lasvo-tartaric acid bccanso 
it turns the plane of polarization to the left Equal weights of the 
two acids, when dissolved separately in water and mixed, unite, 
with perceptible evolution of heat, into optically neutral racemic 
acid. Bacomic acid, then, is Imvo- and dextrodartaric nnitf4 
(loosely) into one molecule. There are n number of optically 
inactive tartaric acids, not susceptible of decomposition in the 
sense in which racemic acid is. (W. 1>.) 

TARTARS (more correctly Tatars, but Tartars is tlio 
form generally current), a name given to nearly three 
million inhabitants of the Russian empire, chiefly Moslem 
and of Turkish origin. The majority — in European 
Russia — are remnants of the Mongol invasion of the 13th 
century (see Mongols), wliile those who inhabit Siberia 
are survivals of the once much more numerous Turkish 
|)OpulatLon of the Ural-Altaic region, mixed to some 
extent with Finnish and Samoyedic stems, as also with 
Mongols. The name is derived from that of the Ta-ta 
Mongols, who in the 5th century inhabited the north- 
eastern Gobi, and, after subjugation in the 0th century by 
the Tungus Kidafis, migrated southward, there founding 
the Mongolian empire under Jenghiz Khan {q.v.). Under 
the loadersliip of liis grandson (Batu) they moved west- 
wards, driving with them many stems of the Turkish Ural- 
Altaians towards the plains of Rus.Hia. The ethnographical 
features of the present Tartar inhabitants of European 
Russia, as well as their language, show that they contain 
no admixture (or very little) of Mongolian blood, but 
belong to the Turkish branch of the Ural-Altaic stock, 
necessitating the conclusion that only Batu, his warriors, 
and a limited number of his followers were Mongolians, 
while the great bulk of the 13th-coiitury invaders were 
Turks. On the Volga they mingled with remnants of the 
old Bulgarian Turkish empire, and elsewhere w ith Finnish 
stems, as well as with remnants of the ancient Italian and 
Greek colonies in Crimea and Caucasians in Caucasus. 
The name of Tatars, or Tartars, given to the invaders, w'as 
afterwards extended so as (o include different stems of the 
same Turkish branch in Siberia, and oven the bulk of the 
then little known inhabitants of the high ])lateau of Asia 
and its north-western slopes, which was described under 
the general name of Tartary. This last name has almost 
disappeared from geographical literature, but the name 
Tartars, in the above limited sense, remains in full use. 

The present Tartar inhabitants of tho Pussian empire form tlireo 
large groups, — those of Kuropean Hussia and Poland, those of 
Caucasus, and those of Siberia. The discrimination of the separate 
stems included under tlic name is still far from completion. The 
following subdivisions, however, may be regarded as established. 
-(1) The Kazah Tartars, descendants of the Kiptchaks settled on tlio 
Volga in tho 13th century, whore they miiij^ed with survivors of 
the Bulgar Turks and jwirtly with Finnish stems. They number 
about half a million in tho government of Kazan, about 100,000 in 
each of tho governments of Ufa, Samara, and Simbirsk, and about 
^^00,000 ill Vyatka, Saratoff, Tamlioff, Penza, Nijui-Novgorod, 
Pern^, and Orenburg; some 15,000 belonging to tho same stem have 
nitrated to Ryazan, or have been settled as prisoners in the 16th 
lua 17th centuries in Lithuania (Viliia, Grodno, and Podolia); and 
there are some 2000 in St Petersburg. In Poland they constitute 
1 per cent, of tho population of the aistrict of Ptock. Tho Kazan 
Tartars 8])cak a pure Turkish dialect; they are middle-sized, broud- 
•houldercd, and strong, and mostly have black eyes, a straight nose, 
and salient cheek bones. They are Mohammedans ; polygamy is 
practised only by tho wealthier classes and is a waning institution. 
Excellent agriculturists and gardeners, very laborious, and having a 
goed reputation for honesty, they live on tho best tcims with their 
Russian peasant neighbours. It may be added that, according to 
M. Yuf^roff {iltudeithn, sur h$ Vaehkirs, 1881), those Bashkin who 
livn l>etwGen the Kama, Ural, and Volga are not of Finnish origin, 
hut in virtue of their history, language, anthropological features. 


and customs must be regarded as Tartars. (2) The Astrakhan Tartars 
(about 10,000} are, with tho Mongol Kalmucks, all that now re- 
mains of tho once so powerful Astrakhan empire. They also are 
agriculturists and ganlenors ; while some 12,000 Kundrovsk Tartars 
still continue the nomadic life of their ancestors. (3) The Crimean 
Tartars, who ocenpied tho Crimea in the 18th centuiy, have pre- 
served the name of their leader, NogaL During tho 15th, loth, 
and 17th centuries they constituted a rich empire, which prospered 
until it foil under Turkish rule, when it had to suffer much from 
tho wars fought between Turkey and Russia for the possession of 
tho peninsula. Tho war of 1853 and tho laws of 1860-63 and 1874 
caused aii exodus of the Crimean Tartars ; they abandoned their 
admirably irrigated fields and gardens and moved to Turkey, so 
that now their number falls below 100,000. Those of tho south » 
coast, mixed with Greeks and Italians, are well known for their 
skill in gardening, their honesty, and their laborious habits, as well 
as for their fine features, presenting tho Tartar typo at its best 
The mountain Tartars closely resemble those of Caucasus, while 
those of the steppes— tho Kogais— are decidedly of a mixed origin 
from Turks and Mongolians. 

Tho Tartars of Caucasus, who inhabit the upper Knbafi, the steppes 
of the lower Kuma and tho Kura, and the Araxes, number about 
1,350,000. Of those (4) the No^is on tlie Kuma show traces of 
an intimate mixture with Kalmucks. They arc nomads, supporting 
themselves by cattle-breeding and fishing; few are agriculturists. 
(5) The Karatehais (18,500) in tho upper valleys about Elburz live 
by Agriculture. (6) The mountain Tartars (about 850,000), divided 
into many tiibes and of nn origin still undetermined, are scattered 
throughout the provinces of Baku, Eiivaii, Tiflis, Kutais, Dagh- 
estan, and partly also of Batum. They are certainly of a mixed 
origin, and present a variety of otlinologienl tyjies, all the more so 
as all who are neither Armenians nor liussians, nor belong to any 
distinct Caucasian tribe, are often called Tartars. As a rule they 
are well built aud little behind tlieir Caucasian brethren. They 
are celebrated for their excellence as gardeners, agriculturists, cattle- 
tenders, and artisans. Although most fervent Shi'ites, they are on 
very good terms both with their Sunnite and vrith their Russian 
neigliboiirs. Polygamy is rare with them, and their women go to 
work unveiled. 

The Siberian Tartars, mostly mixed with Finnish stems, arc tho 
most diflicuU to classify. They ocenp3' three distinct regions, — a 
strip running west to east from Tobolsk to Tomsk, the Altai and 
its spurs, and South Yeniseisk. They originated in tho agglo- 
merations of Turkish stems which iu the region north of tho 
Altai succeeded tho ITgro-Samoyodic civilization (see Sibkria), and 
reached a relatively high degree of culture hetween the 4th and tho 
8th centuries, but w’cre subdued and enslaved by the Mongols. 
In the meantime the following subdivisions of tho Siberian Tartars 
may bo accepted. (7) Tho Ikiniba TartaiN, who take their name 
from one of their stems (Harama), number about 50,000 in tho 
government of Tobolsk and about 50u0 iu Tomsk. After a strenuous 
resistance to Russian cominesl, and much suffering at a later 
period from Kirghiz and Kalmuck raids, they now' live byi'^gri- 
culturo, either in separate villages or along with Russi<ins. (8) 
The Tcholym or Tclmlym Tartars on the Tcholym and both the 
rivers Yus speak a Tiiikish language with many Mongolian and 
Yakut w’ords, and are inoio like Mongols than Tuiks. Iu last 
century they paid a tribute for 2550 arbaletes, but they now are 
rapidly becoming fused w’lth Russians. (9) Tlio Abakan or Minu- 
sinsk Tartars occupied tho steppes 011 the Abakan ami Yus in the 
17thceiituiy, after the w'ithdraw'al of the Kirghizes, ami rc])resoiit a 
mixture with Koibals (whom C!)astri^u considers as pnrtly of Ostiak 
and partly Samoyedic origin) and Beltiis — also of Finnish origin. 
Their language is also mixed. They are known under the name of 
Hiigais, who numbered 11,720 in 1864, and are the purer Turkish 
stem of the Minusinsk Tartars, Koibals, and Kyzyl or Ri^d Tartars. 
Formerly Shamanists, they now are, nominally at least, adherents 
of the Greek Orthodox Church, and support themselves mostly by 
rattle breeding. Agriculture is spreading but slowdy among Ihetu ; 
they still jircfer to plunder the stores of bulbs of Liliuni Martagon, 
J^eeoma, and Ergthronium Dens canis laid np by the stepjie mouse 
{Afits soda? is). Tho Soyotes, or Soyons, of tlie Sa^'au Mountains, 
w'ho are Finns mixed with Turks, the Uryankhos of north*»vast 
Mongolia, who are of Turkish ori^u but follow Buddhism, and the 
Karogassos, also of Turkish origin but much like the Kirghizes, 
and reduced now to a few hundreds, arc akin to the above. (10) 
The Tartai*s of tho northern slopes of the Altai (nearly 20,000 in 
number) are of Finnish oriipn. Tliey coinpriso some hundreds 
of Kumandiiitsos, tho Lebed Tartars, the Tchemevyie or Black- 
Forest Tartars, and the Shors (11,000), descendants of the Kuznetsk 
or Iron-Smith Tartans. They arc cliicfly hunters, passionately lov- 
ing their taigas or wild forests, and have maintained their Shaman 
religion and tribal organization into siioks. They live partly also 
on cedar-nuts and honey collected in the forests. Their dress is 
that of their former rulers, tho Kalmucks, and their lanmiaga con- 
tains many Mongolian svords. (11) Tho Altai Tartars, or “Altaians/* 
comprise — (a) tho Mountain Kalmucks (12,000), to whom this name 
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lifts been given by mistake, and wlio have nothing in common ivith 
the Kalmucks except their dress and mode of life, nrhile they 
«peak a Turkish dialect, and (6) t)ie Teleutes, or Telenghites (6800), 
a remainder of a formerly numerous and ivarliko nation who have 
tnigrated from the mountains to the lowlands, whore they now 
live along with Uussian peasants. 

Finally> there are a number of Tartars in Turkestan and Central 
Asia. Vvithout incliicUiig under this name the Sarts and the 
Kuramintses of Turkestan, still leHs the Kirghiz- Kazaks, it may 
1)6 reckoned that there are still nearly 80,000 survivors of the 
Uigurs in the valley of the Hi, about Kuhfja, ami in the Khami oasis. 

As IS evident from the above, although the name Tartars 
originated in an indiscriminate application of the ivord to the 
Turkish and Mongolian stems which invaded Europe six eentiiries 
Ago, and its gradual extension to the Turkish stoma mixed with 
ilongolian or Finnish tdood in Siberia, it still represents nn aggrc« 
gate of characters which uairant at least a provisional use ol this 

f enotic name, if those to whom it is given are projicrly subdivided. 

t embodies stems wliich, although widely distinct, still have some 
common ethnographical and philological features, besides being to 
some extent ofliko origin and history. 

The literature of the subject Is very extensive, and bibliograplilcal Indexes 
may be found In tlio Orograpfitrnl JHctionarif u( P. Semcnoff, appended to the 
articles devoted respectively to the naiiws Ki\en above, as idso In tiic icitily 
Jndejres by M. Mexliolf llesides the wcll-ktioun works of Castidn, which are 
11 \eiy vieh source of Information on the subject, Schlefiier (St Peteinburg 
Mciidi'iny of science), Bonner, Ahlq\iHt, and other explorers <»f the UrabAltulMiis, 
also those of tiio llussian historlann Solovleff, Kosiomiiroff, Itcstiizhcff'ltiuniln, 
Schflpoir, and Ilovaiskly, the following' cmitHinlng vaUniblo infoimatlon may be 
incntionod:-"tho publications of ihe Russian ficograpliical Society and Its branches; 
the Russitin EttvtgrophicheUiy Sbornik \ the Jzrrntia of llio Muscow noclety of 
tlie nnintcitrs of natuial science; the w’oiks of the Russian cthtiofrraphkal con- 
Kt esses, KostrofTs leseaiches on Iho SibeiiHii Taitais m the iiieiiiolrs of tho 
tobcrlnn Itrnncb of the fteogr. soc ; Kiullotra JlHse durch thn Aftai^Aus Sibtrtat; 
“Pictuicsquo Russia ’ (Jiropisnaya /UiBstva ) ; Semeiioff’s and Potaniti’s “Sitpple* 
■IK nts” toRlttci's AtuH] llaikavt’hiepoit to the comjiehHutKoznn ; llartukhtirs 
^‘Illst or Ciimcun Tatars," in Enopy^ 18C« and IbOT; “Katcblnsk 

Tartars," In Jxvestta Jiuss. Otagr. Hoc,, x\ , IH84. (P. A. K.) 

TAllTARUS, in the Iliad (viii. 13 481), is a dark 

underground prison with iron gates, as far below Hades as 
oartli is below heaven, 'whitber Cronus and tlio Titans were 
thrust down by Zeus (vol. xxi. p. 321), and to wliich the 
sovereign of Olympus threatens to consign other gods who 
may disobey his behests. Later writers make Tartarus 
tho place of punishment of tho wicked after death : iEneas, 
in his visit to tho abode of tlio bliades, conics to a point 
wliere the road divides, tho branch to tho right leading to 
Elysium and that on the left to tho prison-house of 
T'artarus, girt about by a triple wall, with tho fiery Phlege- 
thon as a moat, and guarded by the fury Tisiphone 
vi. 540 df/,). Tartarus is personified as the son of iEtlier 
and (»e, and father of the gianti Typhoons and Echidna, 
T4RTINI, (zirisEPPE (1092-1770), violinist, composer, 
and musical theorist, was born at Pirano, Ajiril 12, 1692, 
and in early life studied, with equal want of success, for 
tho (jliurcli, the law courts, and the profession of arms. 
Ilis life as a young man was wild and irregular, and his 
temjior extremely violent and imimlsivc. Ills unfitness 
for ail ecclesiastical career was inanifosi; and, after failing 
in jurisprudence, ho crowned his improprieties by clan- 
destinely marrying the niece of Cardinal Cornaro, nreh- 
bishoj) of Padua. Though the family of Tartini had been 
legally ennobled, tho cardinal resented tho marriage as 
a disgraceful mesalliance, and denounced it so violently 
that the unhaj>py bridegroom, thinking liis life in clangor, 
lied for safety to a monastery at Assisi, where, calmed by 
the soothing influenco of the religious life, his character 
underwent a comph^te change. Docile and obedient, as 
h^hgd before been passionate and headstrong, he studied 
the theory of music under Padre lloemo, the organist of 
the monastery, and, without any assistance whatev'cr, 
taught himself to play tho violin in so masterly a style 
that his performances in the church became iho wonder of 
the neighbourhood. F'or more than two years his identity 
remained undiscovered, but one day the wind blew aside 
^ curtain behind which he was playing, and one of his 
hearers recognized him and betrayed his retreat to the 
<'ardinal, who, hearing of liis changed character, re- 
^mitted him to favour and restored him to his wife. 
Tartini next removed to Venice, where the fine vioJin- 
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playing of Veracini excited his admiration and prompted 
him to repair, by the aid of good instruction, the short- 
comings of his own self taught method. After this he 
studied for some time at Ancona ; and here, about 1714, 
he made tho curious acoustical discovery on which his fame 
as a theorist chiefly rests. He observed that, when two 
notes are sounded together on tho violin with Hufficiont in- 
tensity, a third sound, distinct from both, is simultaneously 
produced. For the production of this “ third sound,” as ho 
called it, Tartini failed to account on strict mathematical 
principles. When tho two primary notes form an im- 
pure consonance, the “ third sound ” of Tartini (now known 
as a difference tone of the first order) is accompanied by 
beats duo to tho presence of different tones of higher 
orders, the existence of which, unknown of cour&e to 
Tartini, has been established by llebnholtz. Tarlini made 
his observations the basis of a theoretical system which 
he set forth in his Trnttnio di soiondu hi vera 

menzia dtll* Armmia (Padua, 1754) and Dd Piincipij 
deW Ai'monia JMndrale (Padua, 1767). In 1721 lie rc 
turned to Padua, where he was appointed solo violinist at 
tho church of San Antonio. From 1723 to 1726 he acted 
as conductor of Count Kiiisky’s j)iivate band, but after- 
w^ards returned to liis old post at Padua, uliero lie died 
on February 16, 1770. 

Tartiiii’s compositions nrc very iiunu'i on,, and faitlifiill) irii'-fr.de 
liis ])a.ssionuto ami niasti*rly stylo of cxim ution, A\hi(h surpassed 
111 Inilliancy and refined taste that of all Ins coiitt ini»oi.iuvs. Ho 
fronuently hejided Ins pieces with tin exphniatoiy poetji al motto, 
.sut li as “ Ombia caia,” or “ Volgete il liso in piaiito o line pujulle ” 
Concerning that kiioun as 11 Tnllo dd or 77n hiiiC^ 

Sonata f he told a cuiioiis story to Lal.iiide, in I7dl> 11«* diOiiimtl 
that tho devil had become his hlavo, ami that he one dayaslvttl 
him if ho could iilay the violin. The de\ il repln d that he hclieved 
he could }dck out a tune, and tlieieii]Hni he pitted a sonata so 
ONqiiisite that Tartini thought he h.ul ne\<r heaid any inmie to 
equal it. On awaking, he tned to note down the eonqiosition, 
but succeeded very impel feetly, thoii^^h lh«‘ lesulting h<id\ SonaUi 
IS one of Ins liest and most celchiated prodm tions 

Hesides tlic thcoietual woiks wl ha^e meiiliomd, Taitini wi(»le 
a Traftato drlh yfjiporftfdiiiy, posthumously printed in Fiench, 
and on unpnblisbcd work, Ddlc liatjumi c ddU Vro^mmom^ the 
MS. of wlikh hill been lost. 

TAHDDANT. See ^louoivo, vol. xvi. p. 8.31. 

TASIIKKND, or Tasiikfnt, one of tlie largest and 
most important cities of (’ential Asia, now the capital of 
Jlushian Tuikcstun, is situated in the valley of the Tcliir- 
tchik, some 50 miles above its junction with tlio Syr-I)aria, 
ill 41" 20' N. lat. and 69" 18' E. long. The city, formeily 
enclosed by walls wliich arc now ruinous, is surrounded 
by rich gardens, and its bouse.s are buried among tlio 
fruit and other trees wliicli grow all along the number- 
less ramiticatioiis of the irrigation canals. The buildings, 
which aie of stone and sun dried biicks, arc mostly low, 
on account of tlie eartliqnakes wliicli frequently disturb 
the region. Like all old cities of Asia, Taslikeiid is sub- 
divided into sections (vw/Vs), which arc characteri/ed by 
the .special trades carried on in each. Asiatic Tashki'iid 
ill 1871 had 78,130 inhabitants, mostly Sarts (75,176), 
with a few Uzbegs, Kirghizes, .lews, Russian'?, and Cit- 
nians. A deprcs.sion in the soiith-c*a''t is occupied by Tins* 
sian Tashkend, dating from 186.5, wliich lias clean, broad 
streets lined with poplans, the low nii*i* looking h )uses 
being surrounded by gardens. In 1875 its population, 
exclusive of the militarj', was 4800, mostly Russians. It 
has a ])ublic library containing a ricJi collection of works 
on Central Asia, an observatory, a museum, two gymnasia, 
a seminary, and the buildings occupied l>y the administra- 
tion. A braiicli of the Russian (leograiiliical Society has 
been opened at Tashkend, and its publications, as also those 
of tho statistical committee and tlio Tui^Man Gazette^ 
contain most valuable inlorination about 1 urkestan.^ Ac- 
cording to tho most recent estimates, the jmpulation of 
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Tashkend, with its suburbs^ is reckoned at 100,000. lu 
consequence of the chequered history of the town (see 
Tctkkestan), few old buildings liave been preserved, and 
only the madrasah lleklar Lek, with its fifty students, and 
the graves of Sheikh Zenedjiii>baba and Zenghi-ata are 
worthy of mention. The former is four centuries old, and 
that of Zenghi>ata, a saint held in high veneration through- 
out Central Asia, yearly attracts thou-sands of pilgrims. 

A variety of petty tmdes are carried on in numerous small woik- 
sliops, — weaving and dyeing of ruttons and the maiiuraetuie of small 
hnws and iron wares, of liaruess, and especially of hoots, being the 
I'hief. Most of the inhahitants are also eng.ig'^d in raising corn, 
lice, oil-plants, cotton, wine, and lucerne, and in gardening. The 
trade of Tashkeiid hp lost its fornier importance, but corn, cattle, 
silk, cotton, and fruits are still exported, and nil kinds of manu- 
factured wares are imported fiom the countries to the south. 

TASMAN, Abel Janszex (r. 1002-1059), a dis- 
tinguished Dutch navigator, bora at Hoorn, North Hol- 
land, probably in 1602 or 1003. He is known to have 
made two important voyage.s of discovery in the Pacific 
and Southern Ocean.s ; only of the second of them have 
we a full account. In June 1039 Tasman, along with 
Matthew Quast, was dosjiatchcd by Van Diemen, governor- 
general of the Dutch Hast Indies, on a ^oyagc to the 
Western Pacific, which was fir^t directed to the l^liilippine 
Islands; part of the coast of Luzon \^as explored, ^'ailing 
east and north Tasman and Qua.st touched at several of 
the Bonin Islands, which they were probably the first to 
discover. Sailing still farther north, in quest of what 
were then known as the “ islands of gold and silver, they 
reached the latitude of 38" 40' N., about 600 miles cast 
of Japan, and continued east for other 300 miles on the 
jiarallel without discovering anything. On October 15 
the navigators decided to return, and, after touching at 
Japan, anchored at Taiwan-fu, Formosa, November 21. 
After this, Tasman was engaged in operations in the 
Indian seas until 1612, when he set out on his first great 
c.vpcdition.' Several Dutch navigators had already di.s- 
covered various jiortions of the west coast of Australia, 
and the Dutch East India Company were anxious to 
obtain a more accurate and extended survey of that land. 
Sailing from Batavia on August 14, 1642, with two 
vessels, the ** lleeinskirk ” and “Zeehaan,” Tasman on 
November 24 sighted the land to which he gave the name 
of Van Diemen, in honour of the governor-general, but 
which is now named Tasmania, lie doubled the land, 
which he evidently did not know was an island, and, run- 
ning up Storm Bay, anchored on December J in the bay to 
which lie gave the name of rrederick Henry. There ho 
set lip a post on wiiich ho lioistcd the Dutch flag. Quit- 
ting \"an Diemen’s Laud on December 5, Tasman steered 
oastvvaids with a vague idea of reaching the Solomon 
Islands, and on December 13 ho discovered a “high 
mountainous country,” wliieli he called “ Staatenland ” 
(New Zealand). Cruising along the west coast of tho 
South Island, he anchored on the IStli in 40" 50' S, lat, 
at tho entrance of a “ wide opening,” which he took to bo 
a “fine bay,” but wiiich was no doubt Cook’s Strait. He 
gave the name of Moordenaars (Mas.sacre) Bay to the 
bay, at which he attempted to land, and where several 
of liih men were killed by the natives. Leaving New 
Zealand, and pursuing an irregularly north direction, but i 
never coining in sight of Australia, he discovered, on j 
January 21, 1643, two islands belonging to tlio Friendly 
group, to which he gave the names of Middclburg (Eova) 
and Amsterdam (Tongatabu). After discovering several 
other i.slands in the Friendly group and their neighbour- 
hood. Tasman steered north and w*est, reaching the neigh- 
bourhood of New Britain on March 22. On the 24th he 

^ See Siebold’a paper in Ze MoniUwr dts Indcs^Onentaks et 
Occidentalti, 1848-49, pt. i. p. 390. 
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I lAssed Morghen Islands, and, sailing round New Ireland 
and along the north coast of New Guinea, be cleared 
tho straits betw^een New Guinea and Jilolo, arriving at 
Batavia on June 15, after a ten months* voyage.^ Ther 
iiiftcrials for an account of Tasman’s important second 
voyage in 1644 arc extremely scanty; they consist of 
Tasman’s own chart and « some fragmentary notes by 
Burgomaster Witsen in his wwk (1705) on the migrationa 
of the human race (translated in Dalrymple’s collection). 
Further information as to authorities® will bo found in Mr 
II. H. ^lajor’s Hakluyt Society volume on Early Voyag€» 
to Australia, where also will be found the “Instructions ” 
given to Tasman for his voyage to New Guinea. He is 
instructed to obtain a thorough knowledge of Staten 
and Van Diemen’s Land, and “ whether New Guinea is 
a continent with the great Zuidland, or separated by 
channels and islands,” and also “ whether the now Van 
Diemen’s Land is the same continent with these two great 
countries or w’ith one of them.” In this voyage Tasman 
had three vessels under his command. His discoveries were 
confined to the north and north-west coasts of Australia, 
and his chart gives tho soundings for the %vliolo of this 
line of coast. He discovered the Gulf of Carpentaria, and 
established the continuity of the north-west coast of the 
laud designated generally “tho great known south con- 
tinent,” as far south as about the 22d degree. The 
fullest details as to maps of tho voyage and other 
authoritie.s will be found in Mr Major’s Hakluyt Society 
volume referred to above. Tasman rightly ranks as one 
of the greatest navigators of the 17th century. Ho died 
at Batavia in October 1659. 

For personal dotaiU, see paper on Tasman hy Ch, M. Dozy in 
JUijdragcn lot de Taal-, Lafia^t rn Volkenkunde mn Kedcrland^ch- 
Indies 6th scries, vol. ii. p. 808. 

TASMANIA, formerly Van Diemen s Lani>, is a com- 
pact island, forming a Britisli colony, which lies to the 
south of Australia, in tho Southern Ocean. It has an area 
of 24,600 square miles (about three-fourths of tho size 
of Ireland), and some fifty islets belong to it. Most of 
these Ho between it and the southern shore of Victoria, 
in Bass’s Strait. It is a land of mountain and flood, with 
picturesque scenery. The centre is a mass of hills, gene- 
rally covered with forest, with large lake.s nearly 4000^, feet 
above the sea ; and this high land is continued to the west 
and north-west, while southward are other elevations. Ben 
Lomond in the east ri.sos to a height of 5020 feet ; in the 
north- \iest are Dry's Bluff (4257 feet) and Quamby (4000) ; 
ivhilo westward are Cradle (5069), Hugcl H^OO), French- 
man’s Cap (4700), and Bischoff (2500). Wellington, near 
Hobart, is 41 70 feet. Among the rivers flowing northward 
to Bass’s Strait are tho Tamar, Inglis, Cam, Emu, IHyili,. 
Forth, Don, ^lerscy. Piper, and Ringarooma. The Mac- 
quarie, receiving the Elizabeth and Laae, falls into the 
South Esk, which unites with tho North Esk to form the 
Tamar at I..aunceston. Westward, falling into the ocean,, 
are the Holly er, Arthur, and Pieman. The King and 
Gordon gain Macquarie Harbour ; the Davey and Spring, 
Port Davey. The central and southern districts are drained 
by the Derwent from Lake St Clair, — its tributaries bping 
the Nive, Dee, Clyde, Ouse, and Jordan. The Huon fafiai 

I into D’Entrecasteaux Channel. The chief mountain lakes 

^ The best English translation of Tasman’s Journal is in Burne> 's 
Collection, vol. iii. The Dutch original was published at Amstenlanv 
in 1860, edited by Jacob Swart, and contains tlie chart of the second 
voyage. 

• The subject Is tboroughly discufised by P, II. Leupe in the 
Jlijdragm van het kon, Inst, voor Taah, Land-, en Volkenkunde v, 
d, Jnd, Archipel, ser. i. pt. iv. pp. 123-140 ; in Bijd, voor Voder- 
landsche Geschuulenis en Oudheid Kunde, by It. Fruin, new series,, 
pt. vii. p. 254 ; and in the same writer’s work De Heizen der Neder* 
landers naar Kieuw Guinea (The Hague, 1876) ; also Col. A. HagOr 
Sederlandsch Nieuw Guinea (The Hague, 1884)i 
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in fdieititX ^ordlt StOkirs | 
OenBpnnti nod Btdut* Vhti Jointly k divided into oig^teen 
^ ooontiOB. priMpal towns am Hobart, the capital, on 
Ibe HfiiWenty with a population of 21,118 in 1881 (25,044 
in 1880), and Launceston £12,752 in 1881 ; 19,379 in 
1886), at the head of the Taitar. The rugged western 
half of the island has only a few small settlements, while 
the eastern country is inoreimng in population on account 
of the minea 

CUmate^^HhiB small colony has a far greater range of 
elimate than can he experienced throughout the Australian 
continent. The eastern side is dry ; the western is very 
wet. Tin and gold miners are partially arrested in their 
work during summer from want of water in the north-east. 
Dense forests and impracticable scrubs result in the west 
from deposition of a hundifd or more inches of rain in the 
year, while other parts to the east occasionally suffer from 
drought. Tasmania does not escape the summer visit of an 
Australian hot wind. Hobart and Launceston, being near 
the sea, have greater equability of temperature, with rare 
frosts. The mean temperature of Hobart is 54**, of Waratah 
in the north-west 44*. Hobart averages 22 inches of rain, 
less than Melbourne, Sydney, and Brisbane. Inland, in 
the settled parts, cold is severe in winter, but only for a 
short period. The wooded north-west shore has no cold 
and no excessive heat, but plenty of showers. Up in the 
lake country the climate rather resembles the Highlands 
o4 Scotland. On the west and southern coasts the winds 
are usually strong, and often tempestuous. 

Like New Zealand, Tasmania is very healthy. No miasma 
is retained in its forests. Bheumatism and colds may pre- 
vail, but little fever or dysentery occurs. Perhaps no part 
of the world can show relatively so many aged people. 
Children generally display the robustness of English village 
life. As a retreat for Australians, Tasmania in the summer 
has strong claims. Cool and strengthening airs, magnifi- 
cent forest solitudes, and secluded fern-tree vales may bo 
enjoyed along with all the comforts of modern civilization. 

Geology . — The comparatively recent connexion of Tas- 
mania with Victoria is evidenced not less by rocks than by 
flora and fauna. The granitic islands of iWi’s Strait are 
as so many stepping-stones across, a depression having con- 
verted the loftier districts into islands. The want of simi- 
larity, however, between the tufted-haired Tasmanians and 
their Australian neighbours would indicate that the dis- 
ruption took place l^fore the advent of the younger race 
on the northern side. While doubts exist as to the pres- 
ence of rocks older than the Silurian, a Palaeozoic floor 
exists north, east, south, and west, though often thrown up 
into irreguUr ranges, sometimes over 5000 feet, by igneous 
irruptions Convulsions have distinguished the history of 
the little island from one end to the other. Not only is 
^anite in all its varieties very prevalent, but there is an 
immense amount of metamorphism in different directions. 
Then, at another period, not merely porphyries, but basalts 
and greenstones, were widespread in their ravages. They 
consumed or deranged beds of coal, and overflowed enor- 
mous tracts., .Earthquakes were busy, and tremendous 
debits denuded great areas to depths of thousands of feet, 
leaving mountains of Primary rock, with peaked or plateau 
summits of basalt or greenstone. There are prismatic 
walk several hundreds of feet in height, and 4000 feet 
above the sea-level, as at Mount Wellington, looking down 
upon ploughed fields ” of greenstone blocks. Still, unlike 
Victoria, there are not the extinct craters to tell the tale 
of more modern lava flows. The lake district, up to over 
4000 feet, is a tangled mass of granitic and metamorphic 
rocks. Quartz is so common a feature that the western 
storm-bound cliffs reflect a white light to passing ships ; 
while mica, ialcose, dolerite, and siliceous schists are 


common over llie island. Contorted skte and the tesset 
ated pavement ot Tasman’s Peninsula are effects of that 
transmuting period. Granite is strong at eastern and 
northern {mints, at western localities, in the interior, and 
in the straits. Greenstone is exhibited southward in eno^ 
mous fields, as well as in the western and lake districts, 
and alteraates often with basalt. Silicified trees are seen 
standing upright in the floor of igneous rock. The Prim 
ary rocks have more casts of former life than fossils in 
ordinary condition. The Hobart clay-slate abounds in 
FenesteUa or lace coral, and trilobites occur in limestone. 
Slate is abundant on the north-west coast, the South Esk, 
and westward. New Red Sandstone near Hobart is marked 
by the presence of salt-beds. The Carboniferous forma- 
tions are not much exhibited on the western half of the 
island, but are prominent along the Mersey and other 
northern rivers. The southern fields are tom by igneous 
invaders. Anthracitic forms are conspicuous on Tasman’s 
Peninsula. Inland, on the eastern side, the formations 
spread from near Hobart northward for scores of miles, 
and even to a thousand feet in thickness. The Fingal 
and Ben Lomond north-eastern districts are remarkably 
favoured *with Carboniferous sandstones and crinoidal 
limestones, bearing excellent seams, and like strata are 
noticed in islands off the east coast. Carbonaceous non- 
coal-bearing beds by the Mersey are 500 feet thick. 
Tertiary rocks are not extensive, save in the breccia and 
coarse sandstone south of Launceston, over Norfolk plains, 
and along some river valleys. Alluvial gold deposits belong 
mainly to the Pliocene formations, — the ancient Primaries 
containing the auriferous quartz veins. Greenstone and 
basalt belong to various periods, the latter being specially 
apparent in the Tertiary epoch. Travertine, near Hobart 
and Richmond, is from freshwater action. The Pleistocene 
development was characterized by overwhelming denuding 
forces. Raised beaches are noticed along some of the 
larger rivers, and westerly moraines would imply a greater 
elevation of the country formerly. Caves and recent beds 
exhibit marsupial forms analogous to existing ones. Not 
far from Deloraine are limestone caves, with passages two 
miles in extent. The density and intricacy of the island 
scrubs have interfered with the investigation of its geology. 

MineraU .-Tasmania has failed to take a very impoi tant position 
as a gold producer. Still, when the crushing of 1300 tons in one 
mine produced £11,528, adventuiers may be hopeful Fiom 
Beacoiisfield mine, west of the Taiiiai, gold was obtiuned to the 
value of £616,830 irom July 1878 to January 1, 1887. In 1886 
thei© were five districts under commissioners oi iiiiues. We&tsvard, 
gold is found from Aithur nver to Point Hibbs; noith-isestward, 
from Blyth river to Cape Onm. In the north-east aic Scottsdale, 
Ringarooina, Mount Viotona, and Watei house fields; east, Fmgal 
and St George river. Arsenic and silvoi are found with gold in the 
north-east; and iron, arsenic, copper, and lead with it at Beacons* 
field. For 1885 the gold export was 37,498 or , voith £141,319 
Silver occurs at Penguin, Mount Ramsey, and Waratah (Mount 
Bischoff), eombined with lead Coppei is met with at Mount 
Maui ice, &c., but not in j>aying quantities. Bismuth at Mount 
Ramsey is rich, but the countiy is difiicult to loacb Antiiiumy, 
zinc, manganese, copper, plumliago, and galena arc know n west ol 
the Tamar, wheie also asbestos in serpentine hills is plentiful Tin 
is well disMbuted in Tasmanian granite. Mount Biscliofl, in the 
soiubby, rocky, damp west, has the richest lodes, other mines are 
in the north-east and west. In ten years the product c.imc to two 
and a half million pounds sterling Bischolf distnet in 186:> .,ave 
2871 tons of ore, much being found in huge blo(ka Want ot 
W’ttter in the north east prevents nmeh hydraulic working An- 
throcito coal is protty abundant at Port Arthur, Near Hobart an* 
woikings of poor quality. Ar’ound Ben Lomond are bitmiiinous 
seams, rot difficult of access. Fingal distiict lias coal tqu®l ^ 
that of Newcastle, with a seam of 14 feet, but lainage is diflKult 
Mersey river coal mines Yielded 60,000 tons in the course of over a 
dozen years. Iron was worked near the Tamar, but did not pay, 
excess of chromium making it brittle , its steel was very malleable. 
All varieties of iron ores aie known Hobart fnestonc is 
exported to other colonies Tusmaintt or ciysodilo in the Mersey 
district is an inflammable resinous mbstance Bating 18e4 ttiere 
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kbkttuft im not a latj^* area fl?^ euhSratknu 
A great part is very moimtatnotta; and dense scrubs, with beaay 
forests, are impCdiuieiits to the &rmer; The west side is too we^ 
stormy, and steiille M tettlement Almost all tite ihrms Ue in the 
line betvreen Hdbart and Launceston and between Latinceston and 
Circular Head. Hie clhnate beiug cooler and nioister than in moat 
parts o£ Australia, the productions are of au English character, 
hope, barley, •ud oats being freely raised. Cropping land for many 
snetoessive years wS^ #hsat has lessened the produce of what a as 
fertile country, as little manure had been used. In later times 
there has been a great improvement m agriculture. For some time 
Ttainauian growem did well, supplying Australia and Kew Zealand 
with ftout, potatoes, and fruit, out, us their customers became in 
their turn producers, the old markets failed in all but apples and 
stoae fhilt. Fresh and piesGrve<l ftmt, uith jams, ti^etner with 
esoeUent hops, continue to affoid the islanders a good trada In 
188)^6 there were 417,777 acres in cultivation ; in crop, 144,761 ; 
is grasses, 181,208. Wheat occupied 80,266 acres, barley 6888, 
Oita 29,247, pease 7147, potatoes 11,073, hay 41,698, turnips 8680, 
and le^ens and orchards 6198. 

3o huge a part of the island is covered with thicket, rock, and 
marsh that it appears loss pastoral than eastern Australia. The 
total numW of sheep m 1886 amounted to 1,648,627, the horses 
to 28,610. and tlie cattle to 138,642 Of 16,778,000 acres only 
A 408, 888 have been sold or gi anted. 

This differs but little iiom that of south-eastern 
Auatralia, with wbU h it was formei ly connected. Over a thousand 
Ipeiies are represented The eucalypts are gums, stringy bark, 
box, peppermint, ironwood, Ac. The celebrate blue gum (.^uca- 
. ffrjpfMr so eagnrly sought for pestilential places in southern 

KUrope, Afiica, and Amcina, flouiisheb liest m the southern dis* 
ttiem of the island. Foi shipbuilding purposes the timber, which 
grows to a large size, is much piized, Acacins are abundant, and 
manna tm^s aio rery productive. SaHsafias (Mherosperrim mos- 
tikiUa) IS a tall and liandsoinc tree Pines are numerous. The 
Huon pine {Darrpdium eupresstnum), whose aatiudike wood is so 
sought after, flonnshes in Huon and Gordon nver districts The 
celery pine is a JPhyllocladm, and the pencil cedar an Athrotasria. 
Hie pe^er iiee is Tasmania /ragrans. iUhe MgrUtcea are noble 
trees. The lakes dder tree is Eueadyptm raaiwffara, whose treacle- 
lUee sap was formerly made into a drink by bushmen. Xanthor- 
rceas or grass trecn throw up a flowenng spike. The charming red 
'flowers ot the Tasmanian tulip ti*ee (Tek^a) are soon fiom a great 
fliatanee on the sides of mountains. The so-called rioe plant, with 
ricedike grams on a stalk, is the grass Mt^hea, Of Eoronm, Spae- 
ri$f and OrchM there are numerous species. The Eland/ardia, a 
liliaceous plaqt, has a head of brilliant crimson floweis. Hie 
Caauarinaf JShsocaipus, Eanksia, and tree fern resemble those of 
Australia. Tasmanian evergreen forests aie very aromatic. At 
one time the island had an extensive timber trade with Sydney, 
Melisiumc, and Adelaide, and it still exfKirts j 650,000 to A80,000 
worth annually of planks, shingles, paling, Ac. 

Faama — Animal life in Tasmania is similar to that m Australia. 
The dingo or dog of the latter is wanting ; and the Tasmanian devil 
and tiger, or w olf, are peculiar to the island. The Marsupials include 
the Macropus or kangaroo, Dvdelpkya or opossum, Pttaurua or flying 
jj^alungei, Ptramclea or bandicoot, Hypaiprymnua or kangaroo raC 
Phamhmys ot womtiat ; while of Mimotrmaia there are the Eckvdwk 
or poi ( upiue ante iter and the duck-billed pl^f^pus The marsupial 
tigei ot Tabmaiiiaii wolf (SThylacinus cynooephalua), 6 feet long, is 
yei]owaf.h brown, with several stripes across the back, having snort 
stiCT hail and vwv shoit legs (see vol. xv. p, 880). Very feiv of 
these noctuniul ctuuivoies arc now alive to trouble flocks. The 
itorcat of the colonists, with weasel legs, white spots, and nocturnal 
bamts, is a latge b]>ccies of the untameable native cata The devil 
{t)^ywnM or Sfmvphilua wrornm) is black, with white bauds on 
neok and haunches The covering of this savage but cowardly little 
njligl^t-prowler is a sort of short liair, not fur. Hie tail is thick, and 
the fauil-dog mouth is formidable Among the birds of the 
are*#tc eagle, hawk, petiel, owl, finch, peewit, diamond bird, fire- 
tail, rokin, emu-^wren, ciow, swallow, magpie, blackcap, goatsucker, 
quail, ground do\% jay, parrot, lark, mountain thrush, cuckoo, 
wsttlemrd, wrhistling duck, honeylnrd, Cape Barren goose, penguin 
duck, waterheu, snipe, albatross, and laughing jackass Bnakes 
are pretty plcntifttl m scrubs ; the lizards are harmless Insects, 
thongh similar to Australian ones, are far less troublesome ; many 
are to be admired for their great beauty. 

JFuAerfes.— In the early years of occupation the island was the 
resort of whalers from the United Kingdom, the United States, and 
France. Both sperm and black oil, with whalebone, were important 
articles of exiKiit till the retrmt of the whales to other seas. Seal- 
ing was carried on successfully for ma^ years in Bass’s Strait, 
ontQ the seals were utterly destroyed Thm .has recently he«a a 
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csUi be eonoidem good for food , 
hailesirom ehom, Gsingijkom 20 to OOlatliOina deep. Hie ^ooifli 
indludfl the tafumpetet found (bp to 60 ip Wsis&iLf Itas , 

^ salmon ” of the old setiitm (An^)^ the natiwad ^ 

trevsily (JVimAmefmwk garflid baitaxxiUia lUbd 

kittgfisn (both ThytaUdi^ Them are thirteen Mits of peirdb, tufm., 
five of bream. The anchovy is Fhi^ish mamEeml hubs' 
been seen off the east coast; and some of the herrings are pitsehl&O 
the Knglish. Book eod and bull-kelp cod are favouritM. Ilud 
oysters are nearly worked out; artificial oyateivbeds ace 
formed Kngluih trout (Sahno/atk) are more eertainly found, :|han 
the true salmon (StUmoaatar ) ; tbs last are doubtOil, taough num* 
bars have been raised in hatdbeiies on the Derwent Among frsah^ 
water fish are a so-called freshwater heitlng (/¥otoSreotef), vunoua ^ 
kinds of what the old settlers called trout Uaekfifh 

(Cfadopau), and fine perch. 

Cmmsres.--Soon after the colony was founded there waaajrmah 
trade in whale oil, as wel) as in the oil and skins of seals, when 
this dediued, merchants did well in the expoitUtion of breadstufl^ 
fruits, and vegetaliles to the neighbouring and moie recently eatab^ 
lished colonies, not leas than to New Sooth 'Wales. Timber waa 
also freely sent to places less favoured with forests or too bnaf 
with other employments. When the trade with Buf^d in oil 
fell off, the export in wool and then of metals succeeded Tasmium 
has now an active commerce with ‘Victoria, but has a oompetitpT 
rather than a customer in New Zealand. The shipping duiing 
1885 was 842,745 tons inwaid, 885,061 outward. The impmrts 
for that year came to £1,757,486 ; the 6X|)ort8 to £1,818, 698. Of 
the exports, £1,299,011 were of Tasmanian products and manu- 
factiiros,-- ineliidingwool, £260,480. tin, £357,587 ; gold, £141,819; 
fruit, £105,803. The banks of the colony at the end of 1885 
showed assets £8,754,226 and liabilities £8,814,681. The savings 
banks early in 1886 declared £455,774 to the credit of depositors. 
Attempts nave been recently made to draw Tasmania into doser 
commercial and fiscal lelations with Victoria. 

Manufactures ^ — Numerous industries are practised, though not 
to the extent of exportation, excepting from the working of 28 
tanneries, 62 sawmills, 18 bieweiies, 7 manufactories of jam, and 
a rising wool factory. 

jRoaaa and Baimaya ^ — No colony, for its area, was ever so 
favoured with excellent roads as Tasmania has been. There are 
now about 5000 miles of good roads. The piiucipal line of railwi^ 
is that from Hobart to Launoeston. Altogether, 260 miles of xaif- 
way were open in 1887, 

Poab-Offic €, — In early years letters noie carrlod by runners on foot 
across the island. In 1885 there weie 246 post oflices, and the 
telegraph had 1579 miles of wiie. A submanne line connectU 
Tasmania with Victona. 

Admin%8fr€di€n,-^Tho governor is appointed by the British 
crown. The legislative council has eigiitecn members, and the 
assembly thnty-six. The revenue for 1885-86 was £571,896, the 
expenditure £585,766. The public debt, contracted for public 
works, amounts to three and a thiid millions. The customs pro- 
vided £276,100. The oflicial machinery is as extensive as for a 
colony with seven or eight times the population. 

Edueatton . — At first the state made grants in aid to schools 
established by private }ierso»8 and religums denominationB, but 
ultimately, as in Victona and New Zealand, education was made 
secular aud compulsory, religions teaching being out of school 
hours, or dependent on Sunday schools, which are to be iound all 
over the island. There are 204 public schools, maintained out of 
a fund of £82,798. In emht grammar and collegiate schools a 
higher standard of inatruotion is reached. The de(^e of Associate 
of Arts ie conferred on deserving scholars in the state schools ; and 
exhibitions (up to £200 a year for four years) enable pupils to 
study at the higher schools or coloniitl oi European universities. 
No state grant is now made for the support oi any rdigious deuo- 
mination. 

The whites have entirely displaoc4 the blaclQk 
Outrages and cruelties led to conflicts; and now the last individual 
of the tribee has jiossed away. There are, however, some half* 
castes on islands m the Straits. The ooUmists in Tasmania are 
more concentrated thah in other settlements. In 1818 thei*e were 
2320 men, 482 women, and only 489 children. At the oenMUi ^ 
1881 the population numbered 115,705 (61,162 males, 54,546 
females} ; in 1880 it was estimated at 188,791. The births in 1806 
averaged 84*6 per thousand, the deaths 15*2. 

---The Dutch navigator Tasxai; (g.«.) 

November 2A 1642, and named it Van DietnenV ahu. 

Dutch governor of Java. He took poesession at Frediensh Henry 
Bay in the name of the stadtholder of Holland, and then jnas^t 
on to the dkeoveiy of New Zealand. The French CgpjMbi Stadon 
In 1722 came to blows with the natives, Captain. Cook web «6 
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i fii Bt with a Issyee number of conriets jErom Sngland to form a penal 
colony iU ]^rt Phillip, thonght proper to remove thence after three 
mm^s, and estahliui himself at Hohart Town, February 1804. 
The early days were trying, from want of supjMies and of good 
government : and oondicts arose vrith the natives, which led to the 
ouetmted Bladk War. In 1880 nearly all the settlers, with 4000 
soldiers and armsd constables, attempted to drive the aborigines 
into a peninfuhs but caught only one lad. Mr George Eobinson 
slterwards snooeeded in inducing the few hunted ones to surrender 
and be taken to Flinders Island. Deaths rapidly followed. The 
hurt man died In 1862, the last female in 187^ Buslirangitig was 
Common for years in this scrubby land. The colony was subject 
to New South Wales till 1826, when fndcpetidenoe was declared. 
On free settlers being permitted to go to Van Diemen’s Land, they 
endeavoured to get freMom of the press, trial by Jury, and a popular 
form of rule. After long struggles, the bbertiet they sought for 
wera gradually granted. A retmonsible government was the last 
boon received. Oppressed by tne number of convicts thtown into 
the country, the free inhabitants petitioned again and ogam for the 
cessation of transportation, which was eventually allowed. Among 
the governors was Sir John Franklin, of polar celebrity. The drat 
newspapei, Tke Dtrwenit Star^ came out m 1810. Literatuie ad- 
vance irom that humble beginning. At drst the Government 
entirely Bnp|)orted schools ana churches, and for many years state 
aid was adoided to the Church of England, Presbyterian, Wesleyan, 
and Homan Catholic chute lies, but this aid is now withdrawn. The 
island proving too small for a large population, numbers sw aimed 
off to the nei^bouring settlements, ana Port Phillip, now Vietona, 
received its first inhabitants from Tasmania. Tliough not so 
prosperous as Victoria, the little island envoys an amount of ease 
and comfort which few, if any, settlements elsewhere have been 
known to experience (J. BO.) 


TASSIE, JAMifid (1735--1799), gem^ongravor and mod- 
eller, was bom of humble parentage at Pollokshaws, near 
Qlai^w, in 1735, During his earlier years he worked 
as a #to&e-ma8on, but, having visited Glasgow on a fair- 
holiday, and seen the collection of paintings brought 
toother in that city by Robert and Andrew Foulis, the 
celebrated {irinters, he was seized with an irresistible 
desire to oecome an artist. He removed to Glasgow, 
attended the academy which had been established there 
by the brothers Foulis, and, applying himself to drawing 
with indomitable perseverance, secoiided by great natural 
aptitude, he eventually became one of the most distin- 
guished pupils of the school. When his training was 
completed ho visited Dublin in search of commissions, 
and there became acquainted with Dr Quin, who had 
bean experimenting, as an amateur, in imitating antique 
engraved g6ms in coloured pastes. He engaged Tassie as 
an kssis^nt, and together they perfected the discovery of 
a vitreous paste composition, styled “ enamel,” a substance 
adug^rably adapted, by its hardness and beauty of texture, 
for the formation of gems and medallions. Dr Quin 
Anoouraged his assistant to try his fortune in London, 
and thither he repaired in 1766. At first he had a hard 
^raggle to make his way, for he was modest and diffident 
lit the extrekne, and without influential introductions to 
amateurs arid collectors. But he worked on steadily with 
fbe greatest care and accuracy, scrupulously destroying 
ell impressieme of his gems which were in the slightest 
inferior or defective. Gradually the beauty and 
wtistio dutracter of his productions came to be known. 
Se ^tcehred a commission from the empress of Russia 
t ebUadliiooi of about 15,000 examples ; all the richest 
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cabinets Buxope were thrown open to him for purposes * 
of study $fcA reproduction; and his copies were frequenfiy 
sold by fraudulent dealers as the original gems. He 
exhibited in the Royal Academy from 1769 to 179L 
In 1776 he published the first catalogue of his works, a 
thin pamphlet detailing 2856 items. This was followed 
in 1791 by a large catalogue, in two volumes quarto, with 
illustrations etched by David Allan, and descriptive text 
in English and French by Rudolph Eric Raspe, F.S.A., 
enumerating nearly 16,000 pieces. Materials exist in 
MS., in the possession of a descendant of Tassie^s, for a 
list of more than 3000 further items. 

In addition to his impressions from antique gems, 
Tassie executed many large profile medallion portraits of 
his contemporaries, and these form the most original and 
definitely artistic class of his works. They were modelled 
in wax from the life or from drawings done from the life, 
and — when this was impossible — from other authentic 
sources. They were then cast in white enamel paste, the 
whole medallion being sometimes executed in this materia ; 
while in other cases the head only appears in enamel, 
relieved against a background of ground-glass tinted of a 
subdued colour by paper placed behind. His first large 
enamel portrait was that of John Dolbon, son of Sir 
William Dolbon, Bart., modelled in 1793 or 1794 ; and 
the series possesses great historic interest, as well as 
artistic value, including as it does portiaits of Adam 
Smith, Sir Henry Raeburn, Dis James Beattie, Blair, 
Black, and Cullen, and many other celebrated men of the 
latter half of the 18th centurv. 

At the timo of his death, in 1790, the collection of 
Tassio’s works numbered about 20,000 pieces, (j. m. o.) 

TASSIE, William (1777 1860), gem-engraver and 
modeller, nephew of the above, was born in London on 
the 4th of December 1777. Ho succeeded to the business 
of his uncle, to whose collection of casts and medallions 
he added largely. His portrait of Pitt, in particular, 
‘was very popular, and circulated widely. When the 
Shakespeare Gallci}, formed by Alderman Boydell, was 
disposed of by lottery in 1805, William Tassie was the 
winner of the prize, and in the same }ear he sold the 
pictures by auction for a sum of over A'6000. lie died at 
Kensington on the 26ih of October 1 860, and bequeathed 
to the Board of Manufactures, Edinburgh, an extensive 
and valuable collection of casts and medallions by his 
uncle and himself, along with portiaits ci James Tassie 
and his wife by David Allan, and a senes of water-colour 
studies by George Sanders from pictures of the Dutch and 
Flemish schools. (j. m. a.) 

TASSO, Touquato (1544-1595), who ranks with 
Dante, Petrarch, and Aiiosto among the first four poets 
of Italy, was the son of Bernaido Tasso, a nobleman of 
Bergamo, and his wife Porzia de’ Rossi. TTc was born at 
Sorrento in 1544. His father had for man> years been 
secretary in the service of the prince of Saleino, and his 
mother was closely connected with the most illustrious 
Neapolitan families. The prince of Salerno came into 
collision with the Spanish Government of Naplcb, was 
outlawed, and wa^ dejirived of his hereditaiy fiefs In 
this disaster of his patron Tasso’s father shared lie was 
proclaimed a rebel to the state, together with hzs^ boii 
Torquato, and his patrimony was sequcsti led. These 
things happened during the boy’s cliildhood fn 1552 ho 
was living with his mother and his only sistei C^oinelia at 
Naples, pursuing his education under the .Jesuits, who had 
recently opened a school there. The precocitjr of intellect 
and the religious fervour of the boy attiatted general 
admiration. At the ago of eight he was alicady famous. 
Soon after this date he joined his father, wlio then resided 
in great indigence, an exile and without occupation, in 
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Roma News reached hi 1566 that Bama Tasso had 
died suddenly and kn^sterionaly at Naples. Her husband 
was firmly conyinced that she had been poisoned by her 
terother with the object of getting control over her pro- 
perty. As it subsequently happened, Persians estate never 
descended to her son; and the daughter Cornelia married 
below her birth, at the instigation of her maternal relatives. 
Tasso’s father was a poet by predilection and a professional 
courtier of some distinction. In those days an Italian 
gentleman of modest fortunes had no congenial sphere c£ 
society or occupation ontside the courts of petty ecclm- 
astical and secular princes. When, therefore, an opening 
at the court of Urbino offered in 1557, Bernardo Tasso 
gladly accepted it. The young Torquato, a handsome and 
brilliant lad, became the companion in sports and studies 
of Francesco Maria della Rovere, heir to the dukedom of 
XTrbino. The fate which condemned him for life to be a 
poet and a courtier like his father was sealed by this 
early entrance into princely palaces. At Urbino a society 
of cultivated men pursued the ossthetical and literary 
studies which were then in vogue Bernardo Tasso read 
cantos of bis Amadigx to the duchess and her ladies, or 
discussed the merits of Homer and Virgil, Trissino and 
Ariosto, with the duke’s librarians and secretaries. Tor- 
quato grew up in an atmosphere of refined luxury and 
^ somewhat pedantic criticism, both of which gave a per- 
* manent tone to his character. At Venice, whither his 
father went to superintend the printing of the Avmdigi^ 
these influences continued. He found himself the pet and 

C odigy of a distinguished literary circle. But Bernardo 
d suffered in his own career so seriously from addiction 
to the Muses and a prince that be now determined on a 
lucrative profession for his son. Torquato was sent to 
study law at Padua. Instead of applying himself to law, 
the young man bestowed all his attention upon philosophy 
and poetry. Before the end of 1562 he had product a 
narrative poem called jRtnaldOf which was meant to com- 
bine the regularity of the Virgilian with the attractions 
of the romantic epic. In the attainment of this object, 
and in all the minor qualities of style and handling, 
Btneddo showed such marked originality that its author 
was proclaimed the most promising poet of his time. The 
flattered father allowed it to be printed ; and, after a short 
period of study at Bologna, he consented to his son’s 
entering the service of Cardinal Luigi d’Este. In 1565, 
then, Torquato for the first time set foot in that castle at 
Ferrara which was destined for him to be the scene of so 
many glories and such cruel sufferings. After the publica- 
tion of Bmeddo he had expressed his views upon the epic 
in some Viscoursea on the Art of Poetry^ which committed 
him to a distinct theory and gained for him the additional 
celebrity of a philosophical critic. The age was nothing if 
not critical ; hnt it may be esteemed a misfortune for the 
future author of the Oeruaalemrne that he should have 
started with pronounced opinions upon art. Essentiidly a 
poet of impulse and instinct, he was hampered in produc- 
tion by his own rules. 

jibe five years between 1565 and 1570 seem to have 
been the happiest of Tasso’s life, although his father’s 
death in 1569 caused his affectionate nature profound pain. 
Young, handsome, accomplished in all the exercises of a 
well-bied gentlemai^ accustomed to the society of the 
great and learned, illustrious by his published works in 
verse and prose, he became the idol of the most brilliant 
court in Italy. The princesses Lucrezia and Leonora 
d’Bste, both unmarried, both his seniors by about ten 
years, took him under their protection. He was admitted 
to their familiarity, and there is some reason to think that 
neither of them was indifferent to him personally. Of the 
celebrated stoiy of his love for Leonora this is not the 
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he otred much to the constant mndaese of honk sitteit. > 
In 1570 he travelled to B^ris with the catdinaL Frankr ^ 
ness of speech and a certain habitual want of tact caused 
a disagreement with his worldly patron. Be left iVanee 
next year, and took service und^ Bake Alfonso XI. of 
Ferrara. The most important events in Tasso’s biogia{fiQr 
during the following four years are the publication of w 
Aminta in 1573 ana the completion of the Geruoalemme 
JAberata in 1574. The Aminta is a pastoral drama of 
very simple plot, but of exquisite lyrical charm. It ap- 
peal at the critical moment when modem music, under 
Palestrina’s impulse, was becoming the main art of Italy. 
The honeyed melodies and sensuous melancholy of Amimta 
exactly suited and interpreted the spirit of its age. We 
may regard it as the most decisively important of Tasso’s 
compositions, for its influence, in opera and cantata, was 
felt through two successive centuries. The Genmlenme 
Liberata occupies a larger space in the history of Eurp^ 
pean literature, and is a more considerable work. Yet 
the commanding qualities of this epic poem, those which 
revealed Tasso’s individuality, and which made it imme- 
diately pass into the rank of classics, beloved by the people 
no less than by persons of culture, are akin to the lyrical 
graces of Amtnta. It was finished in Tasso’s thirty-first 
year ; and when the MS. lay before him the best part of 
his life was over, his best work had been already accom- 
plished. Troubles immediately began to gather round 
him. Instead of having the courage to obey his own 
instinct, and to publish the Geruaalemme as he had con- 
ceived it, he yielded to the critical scrupulosity which 
formed a secondary feature of his character. The poem 
was sent in manuscript to several literary men of eminence, 
Tasso expressing his willingness to hear their strictures 
and to ^opt their suggestions unless he could convert 
them to his own views. The result was that each of these 
candid friends, while expressing in general high admiration 
for the epic, took some exception to its plot, its title, its 
moral tone, its episodes, or its diction, in detail. One 
wished it to be more regularly classical ; another wanted 
more romance. One hinted that the Inquisition would 
not tolerate its supernatural machinery ; another den)|^nded 
the excision of its most charming passages — ^the loves of 
Armida, Clorinda, and Erminia. Tasso had to defend 
himself against all these ineptitudes and pedantries, and 
to accommodate his practice to the theories he had rashly 
expressed. As in the Binaldo^ so also in the Jem- 
Salem Delivered^ he aimed at ennobling the Italian epic 
style by preserving strict unity of plot and heightening 
poetic diction. He chose Yir^ for his model, took the 
first crusade for subject, infused the fervour of religion 
into his conception of the hero Godfrey. But his own 
natural bias was for romance. In spite of the poet’s in- 
genuity and industry the stately main theme evinced less 
spontaneity of genius than the romantic episodes with 
which, as also in Binaldo, be adorned it Godfrey, a 
mixture of pious iEneas and Tridentine Catholicism, is not 
the real hero of the Geruaalenime, Fiery and pasisjonate 
Binaldo, Ruggiero, melancholy impulsive Tancredi, land 
the chivalrous Saracens with whom they clash in love and 
war, divide our interest and divert it from Goffredo. On 
Armida, beautiful witch, sent forth by the infernal senate 
to sow discord in the Christian camp, toms the action of 
the epic. She is converted to the true faith by ber adoxa- 
tion for a crusading knight, and quits the scene with a 
phrase of the Virgin Maxy on her lips. Brave Clorinda, 
donning armour like Maifisa^ fighting in duel with her 
devoted lover, and receiving baptism from his bands in 
her pathetic death ; Erminia ieeking refuge in the shep- 
herd’s hut, — these lovely pagan women, so tonching 
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jbe 'iSrtIb eiqeotionit rivet oar attentieni while tre ekip the 
lMLtt!ee« religioiiB eeremooiesi condaveet and stratagems 
of ^he i(sampaip;n. The truth is that Tasso’s great invem 
<ioa as an artist was the poetry of sentimeat. Sentiment, 
not sentimentaiiiy^ gives value to what is immortal in the 
Chrmdemme. It was a new thing in the 16th century, 
something concordant with a growing feeliag for woman 
and with the ascendant art of music. This sentiment, 
refined, noble, natura4 steeped in melancholy, exquisitely 
graceful, pathetically touching, breathes throughout the 
^isodes of the ClfriMolemmey finds metrical expression 
in the languishing cadence of its mellifluons verse, and 
sustains the ideal life of those seductive heroines whose 
names were familiar as household words to all Europe in 
the 17th and 18th centuries. 

Tasso’s selfochosen critics were not men to admit what 
the public has since accepted as incontrovertible. They 
vaguely felt that a great and beautiful romantic poem was 
embedded in a dull and not very correct epic. In their 
uneasiness they suggested every course but the right one, 
which was to publish the Germatemme without further 
dispute. Tasso, already overworked by his precocious 
studies, by exciting court-life and exhausting literary 
indastry, now grew almost mad with worry. His health 
began to fail him. He complained of headache, suffered 
from malarious fevers, and wished to leave Ferrara. The 
OtrnsoltmiM was laid in manuscript upon a shelf. He 
opened negotiations with the court of Florence for an 
exchange of service. This irritated the duke of Ferrara. 
Alfonso hated nothing more than his courtiers leaving him 
for a rival duchy. He thought, moreover, that, if Tasso 
were allowed to go, the Medici \rould get the coveted 
dedication of that already famous epic. TWefore he bore 
with the poet’s humours, and so contrived that the latter 
should have no excuse for quitting Ferrara. Meanwhile, 
through the years 1575, 1576, 1577, Tasso’s health grew 
worse. Jealousy inspired the courtiers to calumniate and 
insult him. His irritable and suspicious temper, vain and 
sensitive to slights, rendered him only too easy a prey to 
their malevolence. He became the subject of delusions, — 
thought that Ms servants betrayed his confidence, fancied 
he Had been denounced to the Inquisition, expected daily 
to be poisoned. In the autumn of 1576 he quarrelled with 
a Ferrarese gentleman, Maddalo, who had talked too freely 
a^nt some love affair ; in the summer of 1577 he drew 
Ms knife upon a servant in the presence of Lucrezia d’Este, 
duchess of Urbino. For this excess he was arrested ; but 
the duke released him, and took Mm for change of air to 
his country seat of Belriguardo. What happened there is 
not known. Some biographers have surmised that a com- 
promising liaison with Leonora d’Este came to light, and 
that Tasso agreed to feign madness in order to cover her 
honour. But of this there is no proof. It is only certain 
that from Belriguardo he returned to a Franciscan convent 
at Ferrara, for the express purpose of attending to his 
health. There the drecul of ^ing murdered by the duke 
took^firm hold on Ms mind. He escaped at the end of 
JMy,^ disguised Mmself as a peasant, and went on foot to 
his sister at Sorrento. 

The truth seems to be that Tasso, after the beginning of 
1675, became the victim of a mental malady, which, with- 
out amounting to actual insanity, rendered him fantastical 
ftud insnppoitable, a misery to himself and a cause of 
anxiety to his patrons. There is no evidence whatsoever 
Ibat this state of things was due to an overwhelming 
passion for Leonora. The duke, instead of acting like a 
l^yrant, showed considerable forbearance. He was a rigid 
not sympathetic man, as egotistical as a princeling of 
w age was wont to Bat to Tasso he was never 


77 

erue]|«— hard and unintelligent perhaps, but far from being 
tbat monster^ of ferocity which has been painted. The 
subsequent history of Ms connexion with the poet, over 
which we may pass rapidly, will corroborate this view. 
WMle at Sorrento, Tasso hankered after Ferrara. The 
court-made man could not breathe freely outside its 
charmed circle. He wrote humbly requesting to be takon 
back. Alfonso consented, provided Tasso would agree to 
undergo a medical course of treatineiit for his melancholy 
When he returned, which he did with alacrity under those 
conditions, he was well received by the <lucal family. All 
might have gone well if his old maladies had not revived. 
Scene followed scene of irritability, moodiness, suspicion, 
wounded vanity, and violent outbuusts. In the summer 
of 1578 he ran away again; tra\elled through Mantua, 
Padua, Venice, Urbino, Lombardy. In Se})tember he 
reached the gates of Turin on foot, and n as courteously 
entertained by the duke of Savoy. Wherever ho went, 
wandering like the world’s rejected guest, ’ he met with 
the honour duo to his illustrious name. Great folk opened 
their houses to liim gladly, partly in compassion, partly in 
admiration of Ms genius. But he soon wearied of their 
society, and wore their kindness out by his querulous 
peevishness. It seemed, moreover, that life was intoler- 
able to Mm outside Ferrara. Accordingly he once more 
opened negotiations with the duke ; and in Februar}' 1579 
he again sot foot in the castle. Alfonso was about to 
contract his third marriage, this time with a princess of 
the house of Mantua. Ho had no children ; and, unless 
he got an heir, there was a probability that his state 
would fall, as it did subsequently, to the Holy See. The 
nuptial festivals, on the eve of which Tasso arrived, were 
not therefore the occasion of great rejoicing to the elderly 
bridegroom. As a forlorn hope he had to wed a third 
wife ; but hi.s heart was not engaged and his expectations 
were far from sanguine. Tasso, preoccupied as always 
with his own sorrows and his own sense of dignity, made 
no allowrance for the troubles of Ms master. Booms 
below his rank, he thought, had been assigned him. 
The princesses ^d not want to see him. The duke was 
engaged. Without exercising common patience, or giving 
Ms old friends the benefit of a doubt, he broke into terms 
of open abuse, behaved like a lunatic, and was sent off 
without ceremony to the madhouse of fc5t Anna. This 
happened in March 1579 ; and there he remained until 
July 1586. Duke Alfonso’s long-sufferance at last had 
given way. He firmly believed that Tasso was insane, 
and ho felt that if he were so St Anna was the safest place 
for him. Tasso had put himself in the wrong by Ms 
intemperate conduct, but far more by that incomprehen- 
sible yearning after the Ferrarese court which made him 
return to it again and yet again. It w^ould be pleasant to 
a&sume that an unconquerable love for Leonora led him 
back. Unfortunately, there is no proof of this. His 
relations to her sister Lucrezia were not less intimate and 
affectionate than to Leonora. The lyrics he addressed to 
numerous ladies are not less respectful and less passionate 
than those which bear her name. Had he compromised 
her honour, the duke would certainly have had him 
murdered. Custom demanded this retaliation, and society 
approved of it. If therefore Tasso really clicrished a 
secret lifelong devotion to Leonora, it remains buried in 
impenetrable mystery. He did certainly not behave like 
a loyal lover, for both w^hen he returned to Ferrara in 
1578 and in 1579 he showed no capacity for curbing his 
peevish humours in the hope of access to her society. ^ 
It was no doubt very irksome for a man of Tasso’s 
pleasure-loving, restless, and self-conscious spirit to be kept 
for more than seven years in confinement. Yet we must 
w^igh the facts of the case rather than the fancies wMch 
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mentB, received the viltite firieui^ want abroad attended 
by reep(m4ble {m^ 09 of his aci^uaintaDce, and corre* 
epoiided freely with ^ vboeiiadever he chose to addrasB. 
^e letters written from St Anna to the princes and cities 
of Italy^ to warm weti^wishers^ and to men of the highest 
repaiadoo in the world of art and learning^ form our 
most valOable sonroo of information, not only on his then 
condition, but also on his temperament at large. It is 
Sins^r that he apoke always respectfully, even afiection 
afeefy, of the doket Some critics have attempted to make 
it apj^r that he was hypocritically kissing the hand which 
had chastised him, with the view of being released from 
prison. But no one who has impartially considered the 
whole tone and tenor of bis epistles will adopt this opinion. 
What emerges clearly fiom them is that he laboured under 
a eerionB mental disease, and that he was conscious of it 
Be complains that his disorder at times amounted to 
IcnWi after which his memoiy was weakened and his 
jbteilkitual faculties enfeebled. He saw visions and heard 
tdiaiitom voices Puck-like spirits made away with his 
Woke and papers. The old dread of poison, the old terror 
<4 the Inquisition, returned with greater violence His 
b^ly condition grew gradually worse; and, though he 
4oes not seem to have suffer^ from acute attacks of 
lliness, the intellectual and physical constitution of the 
man was out of gear. Meanwhile he occupied his uneasy 
Msare with copious compositions. The mass of his prose 
dialogues on philosophical and ethical themes, which is 
very considerable, we owe to the years of imprisonment in 
St Anna. Except for occasional odes or sonnets — some 
written at request and only rhetorically interesting, a few 
inspired by his keen sense of suffering and therefore 
poignant — he neglected poetry. But everything which 
fell from his pen during this period was carefully preserved 
by the Italians, who, while they regarded him as a lunatic, 
somewhat illomcaliy scrambled for the very offscourings 
of his wit. Nor can it bo said that society was wrong, 
Tasso had proved himself an impracticable human being; 
but he remained a man of genius, the most interesting 
personality in Italy. Long ago his papers had been 
sequester^ Now, in the year 1580, he heard that part 
of the Geru$alemine was being published without his per- 
mission and without his corrections. Next year the whole 
poem was given to the world, and in the following six 
months seven editions issued from the press. The pnsoner 
of &t Anna had no control over his editors ; and from the 
masterpiece which placed him Ob the level of Petrarch and 
Ariosto he never derived one penny of pecuniary profit. 
A rival poet at the court ot Ferrara undertook to revise 
and re-edit his lyrics in 1582. This was Battista Quarini ; 
and Tasso, in hk cell, had to allow odes and sonnets, 
po^s of personal feeling, occasional pieces of compliment, 
w be collected and emended, without lifting a voice in 
rim matter. A few years later, in 1585, two Florentine 
jwdants of the Delia Cmsoa academy dediured war against 
tlw Otnualmme. They loaded it witih inanits, which seem 
tOil^tose who read their pamphlets now mere parodies of 
oritioiam< Tet Tasso felt bonnd to reply ; and he did so 
wi& a moderation and urbanity which prove him to have 
bean not only in full possession of his reasoning facnlties, 
bat a gentleman of noble manners also. -Certainly the 
hwtory of Taaao’e incarceration at 8t Anna is one to 
malce 08 pause and wonder. The man, like Hamlet, was 
diatranght throngli iUriaccommodation to his dreamstaaces 
and Us age; biainniidr he was undoubtedly; and this is 
the dnfce of Ferrara’s jnatifieation for the treatment he 
endared In the priaou he bore himself pathetioa%, 
peevial^y, but never %iiobiy. He showed a singnUtr 
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’abtolrbed him. What remained bver, nalotitbed’ 
mttSa/^, nnoppmasad by Idd odoaeknuwfHi 
played a sweet and gravety-twied homawi^^ ndi9a|(k 
thing about his life in prison is that he was aiwey, teynm 
to place his two nwbewa, the sons hie nster Conwiib 
in conrt-service. <roe of thmn he attached toi die djlike 
of Mantue, the odier to the duke of Parma. Altar all Ida 
father’s and hie own leasona of lif^ he bad not htameoi 
that the court was to be ahumed like Circe by an honeat 
man. In estimating Duke Alfonao’a share of blame, thia 
wOftti idealisation of the court by Teaso must be taken 
into account. Iliat man is not a tyrant^s victim nho 
moves heaven and earth to place his sister’s sons with 
tyrants. 

In 1586 Tasso left St Anna at the solicitation of 
Vineenso Qonsaga, prince of Hantua. He followed hie 
^nng deliverer to the city by the Mindo, baeked ueddlA 
in liberty and courtly pleaeurea, enjoyed a splendid 
tion from his patenw town of Bergamo^ and produced a 
meritorious tragedy called Torrim^o. Bat only a few 
months had passed when he grew discontented. Vincraeb 
Consega, succeeding to his father’s dukedom of Hantua, 
had scanty leisure to bestow upon the poet. IhBso fdt 
neglected. In the autumn of 1587 we find him journeying 
through Bologna and Loreto to Borne, and taking up hie 
quarters there with an old friend, Sdpione Qonsaga, now 
patriarch of Jerusalem. Next year he wandered off to 
Naples, where he wrote a dnll poem on Monte Olweto. In 
1589 he retnrned to Borne, and took up his quarters agt^ 
with the patriarch of Jerusalem. The servants found him 
insufferable, and turned him oat of doors. He felliU, and 
went to a hospital. The patriarch in 1590 again received 
him. But Tasso’s restless spirit drove him forth to 
Florence. The Florentines said, "Actum est de eo.” 
Borne once more, then Mantua, then Florence, then Borne, 
then Naples, then Borne, then Naples-^uch is the weary 
record of the years 1590-94. We have to stndy a verit- 
able Odyssey of malady, indigence, and misfortune. To 
Tasso everything came amiss. He had the palaca of 
princes, cardinals, patriaic^ nay popes, always opec, to 
him. Yet be could rest in none. To rest would have 
been so easy, had he possessed the temperament of Berni 
or of Horace. But he was out of joint with the world. 
No sensnons comfwts, no tranquillity of living, soothed 
his vexed sonL Otadnally, in spite of all veneration foe 
the tacer vatet, he made himself the laughmg-stock and 
bore of Italy. 

His health grew ever feebler and hie genius dimmer. 
In 1592 he gave to the public a revised version of the 
Genmlmme. It was callM the Genuatemme Conqmitcfla. 
All that made the poem of hie early manhood charming 
he rigidly erased. The veisification was degraded; the 
heavier elements of the plot underwent a dtdl rhetorical 
development. During the same year a prosaic composition 
in Italian blank verse, called Le Sette Giomate, saw the 
Nobody reada it now. We only mention it ue 
one of lhaao’e dotages — a dreary ampliScation of the first 
chapter oi Genesis. 

It is Bisgnlar that just in these yean, when menital 
disorder, lyrical weedenesa, and d^ay of iaepirnition 
seemed doomlitg Taaao to olfiivioit, his <fid dteered 

with brighter xaye of hope. Clement vlXL aaoended 
the papal chair in 1592. He anfi hia aiepheil^ O Min e l 
AldOlMHUidipi of St Qior^ detonniued to bemend our 
poet. In 1594 they invitM him to Brnne, Then he me 
to asnme the crows ot bays^ as Fetmroh had nnumed 
oaiheOapitdl. and worn out with jidoMH, 



...' ., , . «<iptt|^|4 l^im ti p^nrion ; and, 

> i^ppimtiki oi jpoKtuI^ resBonsi^Bee, l^incet Avel- 

/ %fl6i I^ksiio’b mstert^d BStat^ a^eed to discharge 

: to ckims by payment of a yearly , renircbArge. 

^ ,amce Tasao left Atma bad the heavens 

t^on hinu Camtolian honours and 
: now at ilia 4^^posaL Yet this goo4 fortune 

. ' ^me top late. It seemed as though fate bad decided 
•• Ihat man, iUrelt his weakness of character and 
"/pal9iatfo ^gtpee of genius, should win the stern fame of 
martyjp^rn; Both laurel wreath and wealth must be 
. withiltewo firpm him. Before the crown was worn or the 
peueiout paid be ascended to the convent of St Onofrio, 
on a stormy l^st day of April in 1595. Seeing a cardinal’s 
coach toil up the steep Trasteverine Hill, those good monks 
came to the door to greet it. From the carriage stepped 
Tasso, the Odysseus of many wanderings and miseries, the 
fdnger of sweetest strains still vocal, and told the prior he 
' was come to die with him. 

In St Onofrio he died, on the 25tli of April of that year 
1595. i He was just past fifty^one; and the last twenty 
years of his existence had been practically and artistically 
ioeffectuaL At the age of thirty-one the Gerusalentme^ as 
we have it, was accomplished. The world too was already 
" ringing with the music of Arninta. More than this Tasso 
bad not to give to literature. But those succeeding years 
of derangement, exile, imprisonment, poverty, and hope 
deferred endear the man to us. Elegiac and querulous as 
he must always appear, we yet love Tasso better because 
he sufieired through nearly a quarter of a century of slow 
decline and unexplained misfortune. 

Taken alto^tlier, the best complete edition of Tasso's wntiugs 
li that of Ro^ni (Pisu), in 33 vols. Tim prose works (in 2 vols., 
Florence, Le M-onnier, 1875} and the letters (in 5 vols., same pub' 
lishers, 1853) have been admirably edited by Cesare Ouas»ti. This 
^ edition of Tasso’s LeUers forms by far the most valuable source for 
his biogmphy. Wo student can, however, omit to use the romantic 
memoir attributed to Tasso's friend Marchese Manso (printed in 
Eosini’s edition of Tasso's works above cited), and tlic important 
Ftftn di Torquato Tam by Seraasi (Bergamo, 1790). To give auy- 
thii^gflike a complete account of more recent critical and bio- 
gretXical Tasso literature is impossible within the limits of this 
. (J, A. S ) 

TASSONI, Alessakdbo, Italian poet, was a native of 
Modena, where he was born in 1565, and where he died 
in 1635. From 1599 till 1608 he was secretary to 
Cardinal Aacanio Colonna, and in this capacity saw some 
diplomatic service ; he w^as afterwards employed for some 
time in similar occupations by Charles Emmanuel, duke of 
Savoy. His best-known literary work is a burlesque epic 
entitled Za Secchia Rapita^ or “ The Rape of the Bucket ” 
(16j32X ^he reference being to a raid of the Modenese upon 
the p^ple of Bologna in 1325, when a backet was carried 
off as a trophy. As in Butler’s Hvdihrasy many of the 
personal and local allusions in this poem are now very 
obscuve, and are apt to seem somewhat pointless to the 
'gBimiibl reader, but, in spite of Voltaire’s contempt, it 
<^niiot be neglected by any systematic Student of Italian 
litefattfcte {compare vol, xii p. 512), Other characteristic 
■wotIdi of Ttoooi are his Penneri Diverri (1612), in which 
he treats philosophical, literary, historicid, and scientific 
questiohf with unusual freedom, and his Comidtrazioni 
9opra a Petrardka (1609), a piece of criticism showing 
ginat ijodependenoe of traditional views. 

TA$^ is the sensation referred to the mouth when 
ioldbie substances are brought into contact with 
the mudoiis membrane of that cav^. The sense is located 
toaost jstitirely in the tongue. Three distinct sensations 
. ^ tjhe toogue-^(l} taste, (2) touch, and (3) 


'■toiHMwiJswIlfc' ' posterior part of itt* sorfato^ V 

llieAl»rA^Iiad of &ge papilte, cal^dr^W ’ 
TaJi&te- supplied by the gloaso-pharyngeal netvd> , 
and the tip and margins of the tongue, covered witih ' * 
filUorm (touch) papilto and fungiform papillae, are the 
chief localities where taste is manifested, but it also exists 
in the glosso-palatine arch and the lateral part of the soft s 

E alate. The middle of the tongue and the surface of the - 
ard palate are devoid of taste. The terminal organs of 
taste consist of peculiar bodies named taste-bulbs or taste- 
goblets, discovered by Schwalbe and Loven in 1867. They 
can be most easily demonstrated in the papUlm foliatm, 
large oval prominences found on each side near the base 
of the tongue in the rabbit. Each papilla consists of a 
series of laminae or folds, in tlie sides of which the taste- 
bodies are readily displayed in a transverse section. Taste- 
bodies are also found on the lateral aspects of the circum- 
vallate papillae (see fig. 1), in the fungiform papillae, in the 




Fig. 8. 


Fxo. 1.— TninHvcnie section of a circnmvallate papilla: W, the pnpllla; r.r, the 
vail In section ; H, B, the circalar slit oi fomia ; K, K, the taslu>bulbi in posi- 
tion ; N.N, the nerves. T])e Akuiov are from Landoh and Stirling's Ph^vUflofnf 

papillae of the soft palate and uvula, the under surface of 
the epiglottis, the upper part of the posterior surface of 
the epiglottis, the inner 
sides of the arytenoid car- 
tilages, and even in the 
vocal cords. 

The taste-bulbs are min- 
ute oval bodies, somewhat 
like an old-fashioned Flo- 
rence flask, about inch 
in length by in breadth. 

Each consists of two sets of 
cells, — ^an outer set, nucle- 
ated, fusiform, bent like 
the staves of a barrel, and 

l«r or. Ati Fio. 2.— Isolatcd tastc-biill) *. D, supporttug 
arranged side by sipe so as or protective ccll# ; K, under end, £ free 

to leave a small opening at projecting apicea of 

the apex (the mouth of the pig. s.— 41 . iMuiatcd protective cell? c, taste- 
barrel), called the gustatory 

pore ; and an inner set, five to ten in number, lying in 
the centre, pointed at the end next the gustatory pore, 
and branched at the other extremity. The branched ends 
are continuous with non-medullated nerve fibres from the 
gustatory nerve. These taste-bodies are found in immense 
numbers: as many as 1760 have been counted on one 
oircumvallate papilla in the ox. They are absent in rep- 
tiles and birds. F. E. Schultze states that they exist in 
the mouth of the tadpole, whilst the tongue of the frog 
is covered with epithelium resembling that of the gustatory 
bodies. Ley dig has described organs having a similar 
structure in the skins of freshwater fishes and the tadpole: 
these may possibly be widely distributed taste-organs. The 
proofs that these are the terminal organs of taste rest on 
careful observations which have shown (1) that taste is 
only experienced when the sapid substance is allowed to 
come into contact with the taste-body, and that the eexui^ 
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18 absent or much weakened in those areas of mneons 
membrane where these ate deficient; (2) that they are 
most abundant where the aehse is most acute; and (3) 
that section of the glosso-phaiyngeal nerve which is known 
to be distributed to the areas of mucous membrane where 
taste is present is followed by degeneration of the taste- 
bodies. At the same time it cannot be asserted that they 
are absolutely essential to taste, as we can hardly suppose 
that those animals wliich have no special taste-bodies are 
devoid of the Sense. 

Taste is no doubt closely allied to smell; henco in 
invertebrates organs are found that may be referred to 
either of the senses (see Smell). Tastes have been vari- 
ously classified. One of the moat useful classifications 
is into sweet, bitter, acid, and saline tastes. To excite 
the sensation, substances must be soluble in the fluid of 
the mouth. Insoluble substances, when brought into 
contact with the tongue, give rise to feelings of touch 
or of temperature, but excite no taste. The specific mode | 
of action of sapid substances is quite unknown. The j 
extent of surface acted on increases the massiveness of the 
sensation, whilst the intensity is affected by the degree of 
concentration of the solution of the sapid substance. If 
solutions of various substances are gradually diluted with 
water until no taste is experienced, Valentine found that 
the sensations of taste disappeared in the following order — 
syrup, sugar, common salt, aloes, quinine, sulphuric acid ; 
and Camorcr found that the taste of quinine still con- 
tinued although diluted with twenty times more water 
than common salt. Von Vintschgau found that the time 
required to excite taste after the sapid substance was 
placed on the tongue varied. Thus saline matters are 
tasted most rapidly (*17 second), then sweet, acid, and 
bitter (*258 second). This is probably duo to the activity 
of diffusion of the substance. No relation between the 
chemical constitution of the substance and the nature of 
the taste excited by it has yet been discovered, and there 
are many curious examples of substances of very different 
chemical constitutions having similar tastes. For example, 
sugar, acetate of lead, and the vapour of chloroform have 
ail a sweetish taste. A temperature of from 50'’ to OO'* 
F. is the most favourable to the sense, water above or 
below this temperature either masking or temporarily 
paralysing it. Taste is often associated with smell, giving 
rise to a sensation of flavour, and we are frequently in 
the habit of confounding the one sensation with the other. 
Chloroform excites taste alone, whilst garlic, asafoetida, 
and vanilla excite only smell. This is illustrated by the 
familiar experiment of blindfolding a person and touch- 
ing the tongue successively with slices of an apple and of 
an onion. In these circumstances the one cannot be dis- 
tingnished from the other when the nose is firmly closed. 
No doubt also experience aids in d3t6cting slight differ- 
ences of taste by suggesting to the mind what may be 
expected ; it is net easy, for instance, to distinguish the 
tastes of red and white wine when the eyes are blind- 
folded. Taste may be educated to a remarkable extent ; 
and careful observation — along with the practice of avoid- 
ing ail substances having a very pronounced taste or 
having an irritating effec^— enables tea-tasters and wine- 
tasters to detect slight differences of taste, more especially 
when combined with odour so as to produce flavour, which 
would be quite inappreciable to an ordinary palate. As to 
the action of electrical currents on taste, observers have 
arrived at uncertain results. So long ago as 1752 Sulzer 
stated that a constant current caused, more especially at 
the moments of opening and of closing the current, a sen- 
sation of acidity at the anode (4* pole) and of alkalinity 
at the katode ( - pole). This is in all probability due to 
electrolysis, the decomposition products exciting the taste- 


-T.AT 

bodiaku Grfti]}iage& fooMthat cmnMi' ' 

fail to excite the sense ; Ton Vintechgaii, who has directs^ 
much attention to the sense qf taste, says that when the 
tip of his ton^e is traversed by a current there is only a 
tactile sensation. Again Honigsehmied, on the contiaryi 
found that a current excited the metallic or acid taste at 
the anode placed on the tip of the tongue, whilst the alka- 
line taste of the katode was absent. The writer of this 
article has found that this is the experience of most persons 
examined by him. 

Disease of the tongue causing unnatural dryness may 
interfere with taste. Substances circulating in the blood 
may give rise to subjective sensations of taste. Thus 
santonine, morphia, and biliary products (as in jaundice) 
usually cause a bitter sensation, whilst the sufferer from 
diabetes is distressed by a persistent sweetish taste. The 
insane frequently have subjective tastes, which are real 
to the patient, and frequently cause much distress. In 
such cases, the sensation is excited by changes in the 
taste-centres of the brain. Increase in the sense of taste 
is called hyptrgnma^ diminution of it and its 

entire loss ageusia. Bare cases occur where there is a 
subjective taste not associated with insanity nor with the 
circulation of any known sweetish matters in the blood, 
possibly caused by irritation of the gustatory nerves or by 
changes in the nerve centres. 

As to thu comimrativo anatomy of the longue, see Owen's Com- 
^rative AtuUoniy and Hn/swlogy of VeHehraten (London, 1868). 
For a full a<rount of the physiology of tuRte, see Von Vintschgau's 
article ** Goscbinaok&siuu,^’ iii Hermann* sllandbuch tkr l^hysioTogUf 
vol. iti. partii. (J. O. M.) 

TATARS. See Taetaes. 

TATE, Nahum (1652-1715), poet-laureate, was born 
in 1652 in Dublin, and was educated at Trinity College 
there. He afterwards removed to London, and adopt^ 
literature as a profession, succeoding Sbodwell as poet- 
lauroate in 1692. He died within the precincts of the 
Mint, Southwark (whither he had taken refuge from his 
debtors), August 12, 1715. 

His name is still remembered in connexion with the New Version 
of the Psaims of Vavidy wdiich, in conjunction with Nicholas 
Brady (g.v,), ho published in 1696 (see Hymk^, vol. xii, p. 590). 
Tate was also the author of some ten dramatic pieces (see Biogr, 
Hramaficay i, 708) and a great number of poems, including one 
entitled The Iimoeenl Epicure, or The Art of AnjgUng (1697). 

TATIAN, one of the earliest Christian apologists, whose 
personality and work had an important influence on the 
history of the church during the period of the Antonines. 
He was by birth an Assyrian (according to Zahn of Sem- 
itic descent), but received a Qreok education, and, after 
acquiring a very extensive knowledge of Greek literature, 
began to travel about the Homan empire as a wandering 
teacher or "sophist.’’ But his inquiring disposition and 
his earnest spirit remained unsatisfied alike with the 
religions and the philosophies he encountered, while the 
doings of men, their greed for amusement and pleasure, 
their vanity and treachery, disgusted him. In this tem- 
l)er, about 150 a.d., he reached ]^me, where the Old Testa- 
ment fell into his hands, and at the same time he^ came 
into closer relations with the Christians ; their firm ffith, 
chaste morals, fearless courage, and close fellowship deejily 
imoressed him, and in the end the spectacle of their life 
and their monotheistic doctrine founded upon prophetic 
revelation completely conquered him. Henceforwai^ the 
whole unchristian world, with all its philosophy and 
culture, presented itself to him as mere darkness and the 
j deception of demons, but the " barbarian philosophy ” (for 
I so he called Christianity) as the wisdom of God. He 
became a convert, and soon afterwards (152-153) wrote 
(most probably in Greece, where he stayed for some time) 

I his Omtio ad Grmeos^ which gained him great reunite 



is'distinf^^ apologia cl tltat oCnt^ 

*|>j^ I2uer ' j^osq;^^ its Aal&or repudiates the 

it^uHtire 0f ^6 Oreeka ; his scorn, however, does not forget 
to .av«Q itself of the resources of Greek 2 ^ilo 8 ophy and 
rhetoric. His polemio often reminds the reader of the 
Cynics and of' such scoffers as Lucian; his view cf things, 
however, is very different from that of the last-named 
writer, for with Tatian the barbarian philosophy, on 
tohcdf of which he speaks, which teaches a monotheistic 
cosmology and inculcates rigid asceticism and renunciation 
of the world, is indisputably certain. In many details, 
and even in the general outline of his philosophy, Tatian 
the Christian continued without knowing it to be a Platon- 
iaing philosopher; but that he had undergone a radical 
change is shown by his views of history and civilisation, 
his faith in one living God, his conviction that truth is 
contained nowhere else than in the Christian Scriptures, 
Us attitude of trust towards the Logos, made man in Jesus 
Chrbt, and finally by his earnest and world-forsaking 
expectation of judgment to come. The Oraiio^ which is 
polemical rather than apologetic in its character, has a 
special importance in the history of Christian dogma, inas* 
much as it gives an elaborated exposition of the doctrine 
of the Logos ; it was also read by subsequent writers, as, 
for example, by Julius Africanus, for its chronological 
data. Tatian was the first apologist to undertake, on be- 
half of Christianity, a work of the class which afterwards 
developed into the numerous “ world-histories ” written 
from the Christian point of view. Tatian’s diction is 
often rough, harsh, and abrupt, his sentences involved 
and inelegant. He has the art, indeed, of expressing him- 
self with uncommon freedom and independence, and can 
put things also in a very graphic way, but at the same 
time he is a careless stylist, or rather, as an apostate from 
the Greek view of things, he has tried to accentuate his 
breach with classical ti^itions by elaborate carelessness 
and deliberate eccentricity. 

Tatian soon returned from Greece to Borne, and came 
into close relations with the famous apologist Justin, 
whom he reverenced greatly. He himself established a 
school, to which the afterwards celebrated ecclesiastical 
writir Bhodon belonged for a time. So long as Justin 
lived (t.c., till 166) Tatian’s doctrines excited no feelings 
of offence in the Christian community, although even in 
his Oratio there are germs of questionable and unorthodox 
views. These germs, however, he continued to develop 
until about 172 ; and, as about this very time the Boman 
church became severely opposed to everything Gnostic 
and heretical, a rupture was inevitable ; the date of the 
breach is given by Eusebius (doubtless following Julius 
Africanus) as having been 172. But the teaching of 
Tatian had really bocome open to challenge. He drew a 
distinction between the supreme God and the demiurge, 
considering the latter to be good in his nature indeed, 
but quite a subordinate being ; he accepted the doctrine 
of a variety of »ons ; he utterly rejected marriage and the 
use of animal food ; he denied the blessedness of Adam ; 
he %gan to abandon the allegorical interpretation of the 
Scriptures and to see genuine difficulties and contradic- 
tions in them ; he sought co demonstrate from the epistles 
of Paul the indispensableness of the most rigid asceticism ; 
but indeed all his ** heresies '' (and he has also been charged 
with docetism) have their explanation in this desire of his 
to ^tablish a theoretical msis for his doctrine of the 
Christian duty of complete world-renunciation. He joined 
the ** Encratites,” a sect which indeed had existed before 
tto time, but which received new life from his presence. 
Of his numerous writings belonging to this period nothing 
«ae survived the hostility which sought their repression 
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owTupa KUTOprur/ioSi, &c.) and one or two very interesting 
fragments in the works of Clement of Alexandria, Origen, ' 
and J erome. Clement of Alexandria soeros personally to 
have known Tatian, and even to have been his pupil for a 
time. Soon Tatian began also to be assailed in writing by 
the teachers of the church, and to be set aside as a very 
prodigy among heretics, and as a man who united the errors 
of MarcLon with those of Valentine. Musanus, Bhodon, 
Irenaeus, the author of the Muratorian fragment (see 
below), Tertullian, Hippolytus, Clement of Alexandria, 
and Origen all took part in refuting him. 

Towards the end of his life, or perhaps evea between 
152 and 172, Tatian went from Borne to Mesopotamia, 
and there — probably in Edossa — wrought a great deal. 
It is probable that he was in Borne about the year 172, 
but whether he died there or in his native country is not 
ascertained. It is very possible that in byria, where 
ecclesiastical matters had not been developed so far as in 
the West, the doctrines of Tatian met with toleration 
within the Christian communities, but neither of this 
can we be certain.^ But this we do know, that a work 
of Tatianas not yet mentioned, the Diatwarm^ held its 
ground in the Syrian churches and even in ecclesiastical 
use for two whole centuries. 

The DiaUaaaron is a gospel very freely and boldly constructed by 
Tatian out of the four Go8T«el8 known to ua. It cannot have been 
produced during his latter years, for all traces of dualism are 
absent. On the other hand, however, it exhibits certain petMiliar- 
ities of the theology of its compiler. Probably one would not be 
far wrong in assigning it to the iirst years of the rei^ of Marcus 
Aurelius. It was written by Tatian in Greek, not in Syiiuc as* 
Zahn has tried to make out; this is shown — (1) by the title, it 
being known even among the Syrians as Dialeitaarm ; (2) by a few 
Greek fragments wdiich still survive; (3) by the Latin redaction 
which it received in the 6tli century; (4) by its rejection in the 
Muratorian fragment — for that the word “m-tia-i,*^ carelessly cor- 
rected by the transcriber, stood originally “tatiani'^ may be 
rog^ded as certain.* In estimating the work scholar.^ were formerly 
entirely dependent on certain incase notices in £u.sebius, Theodoret, 
Ephraem Syrus, Epipbanius, and the later Syrians,* but we have 
recently become possessed of large portions of it, and are now in 
a position to form for ourselves an idea of its character and plan, 
lu 1877 there was published^ a Latin translation, by Aucher the 
Mechitarist, of Kphraem’s gospel commentary, which had been pre- 
served in Armenian, and it then became anjwrcnt that Kphracm 
had taken the Diaicaaaron as his basis. This led to further research. * 
Recognizing with other scholars that other Syrian writers also, 
down to the middle of the 4tli century, had used the Vtalessarm 
(Theodoret tells us that in liis diocese alone he caused more than 
800 copies to be withdrawn from use), Zalin uiideitook the labo- 
rious task of restoring the work with the help of Kphraem’s com- 
mentary and other sources.* In details much of what Zahn has 
given as belonging to the text of the THatesmron remains problem- 
atical, — in particular he has not been sufficiently careful in his 
examination of the work of Aphraates, — but in all the main ^loints 
hi8 restoration has been successful. The nnliscoyery of such a 
work is in a variety of ways of the very liighest importance for 
the early history of Christianity. (1) It is of interest for the hi8tor> 
of the canon. It shows that in Tatian 's time there was still no 
recognized New Testament canon, and thatilio texts of the Gospels 
were not regarded as inspired. IJe could not possibly have treated 
them with such freedom bad they been held to be otliorwise. lint 
the ecclesiastical use made of his work in Syria shows that Tatian 
intended it for the church, and, as we are informed further by 
Eusebius that Tatian also edited the Paulin j epistles, wo are entitled 
to conclude that, like Marcion, he wished to frame a special New 
Testament canon. (2) It is of imriortance for the as we 

now have them. We learn ^-oin tne Diatessaroii that about 160 
A.D. our four Gospels ha'd already taken a place of prominence in 
the church and that no others had done so; that in pai ticiilar the 
Fourth Gospel had taken :i fixed place alongside of jOie three 

* The author of the Acta Archelai treats him as a licretio. 

® See Zettachr, f, d. hdh, Theol.^ 1874 and 187 .‘j, Zntschr.f. mss 
T/ieoi., 1877; Ztttschr, f, Kirchcnffesch., in. p. 400 

* See Credner, Einl., i. 437 sq,; Semiscb, Tatiam Diatessaron^ 
18 $ 6 . 

* Bnangslii Coneordantis Kjcftoaitio facia a S. Ephraemo, Venice, 

* See Hamack, Ztschr, f Kirc}Mngesch,t iv. p. 471 sq, 

* Zahn, Tatian* s JHaUssarm^ 1881. 
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(tbo eo^^oalied )Srtt^ O^tonUmut); BtethiMn^ has shown 
' the Setter to be the later. It wee 'only gratuially that the 
, Oetren^teii? superseded the "evangelinin der 

teftjkUUoMOl t^e Orerio ed Ormm aretbosB of Worth (Oxford, 1700), 
milliM'(l^srlt.'174e], sod Otto (Jm. 1601). See Omiiel, Tatiwt der Apologeif 
, Wffi xm, Z^fctfoiiarWrirUingen, 1681 (comparo also his £pang.^ 

/ ebmak <<«i T/ugphitu», Erlaagan, 1688, p. 960 $q,); Hiu-nack, Texte u, Vnitr- 
,Uni$hmid€ng, n/fcMXM., i l ; Id., ifscAr. /. JCireAengeieA^ iv. 071 tq.; 

/ ^andi 9to^*« M$ oh dU Oriuchm ^9ber$«tg* o. tingiteUet, Olessen, 1884; Hilgen* 

' 'fOA Laipste. 1884; OfOUar, art. **Tatia»;' In Hersog-Plitt’a EtupkL, 

> iNit, eiut sad l> 0 iialdaeiii XtUt, if. OhrUU JUIt*, Ul. p. S>69. (A. HA.) 

V . TATIUS, Achjujis. See Robiancb, vol. xx, p. 635 sq. 
: TAULEl^ Johakk (o, 1300-1361), was born about the 
m 1300 in Strasburg, where hia father was a wealthy 

It is probable that he entered the Dominican 
'tfonyent in his native city about the year 1313, while 
^ICeister Eckhart was still professor of theology (1312- 
.. 1320} in the monastery school. From Strasburg he went 
] , 'to the Dominican college of Cologne, and some believe that 
f Jhis Sttperiots sent him a few years later to St James’s 
/CMldgei Paris. After his theological education was 
'^ Snudbied he returned to Strasburg. In 1324 the pope 
^ ~»l0ced under an interdict these parts of Germany, including 
ttrisburg, which supported the excommunicated emperor 
^Ois of Bavaria. It was one of the privileges of the 
/ l^minican and Franciscan orders to be allowed to perform 
; religious services when the secular and all other regular 
; clergy were sillniccd by an interdict. The Dominican order, 
'V however,* had taken the side of Frederick, and in most 
r > places refused to say mass ; but in Strasburg they remained 
/fa^ the deserted city, kept their churches open, and admin* 
igtered to the citizens the consolations of religion. It is 
J 'iupposed that this conduct of the Strasburg Domimcans 
' Irae due to the influence of Tauler. In 1339 the heads of 
, ^ title order interfered, and commanded the monks to close 
' ^ t&eir churches. The town council in return banishedi the 
, llominicans from the city. Tauler, with some of his 
' Wetbren, found refuge in Basel, although that city, like 
.l^rasburg, sided with the emperor. During these years 
: Basel w^as the headquarters of tho ‘‘Friends of God” 
%; WaUerfreunde, see Mysticism, vol. xvii. p. 133), and 
, %a4ler was brought into intimate relations with the 
^^'^lltembers of that pious mystical fellowship. He returned 
to Strasburg probably in the year 1346. It is somewhat 
l/^iSiffieult to trace his later life. The Black Death came to 
y.Btnuibttrg in 1348, and it is more than probable that, when 
city was deserted by all who could leave it, Tauler 
X;6SNi^iied at his post, encouraging by sermons and persoilal 
j'^oiillations his terror-stricken fellow-citizens. His corre- 
/"l^pdenee with distinguished members of the GoUea- 
especially with Margaretha Ebner, and the fame 
preaching and other work in Strasburg, had made 
/ Jenomt. throughout a wide circle of pious people. He 
^ iifve made preaching journeys, in the later years 
his life, to Cologne and to other places in the Bhine-^ 

lAmd; Hte diod in the year 1361. 

*- ^ >■■■ - 

i \ : Jk/r Oritsehiache Text dee OmeUnCeehen 

s On miUMMrgn» its later hiatory and vadoua editions, aee 
OieiidM j&dm, na dtad above) ,tbe Codex FuUdetuds, ed. Banke, 1B68; 
BiAmaller, AtmmU Aim qum el Tatiani tUeitur ffarmonia Evang., 
t 1S41 ; gieven, SMdn, Le^ nadOer., Padarlxim, 1872; Martin, “ Be 
' Blataaaardn Arahioa Vataioae,** in Pltca'a^nofecto Sacra, vol. 

iw. (1883), » 485, 487, 
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book npw2Man ^'Acaovding to i ^ 
divides into two parts, Mdre aUd 

second conversion. In the flrst period .~ 

Hfe ; in the second h4 undar th^ influence <ot the jnyStra 
** Friend of Ood in iba .Obesiand;^’ Wkhm Sehsb^t 48asrt| to 
Kichohia of Beaal: l^nffle douhta the kiatorical ohimetar of ttdS 
episode and the genuinonesa Of the booli^ while Preger admta il^ V 
fact of the oonvemion, but refnsea to identify. ilte inyaterioua Stmnim . 
with Ki^dUuB of BaaeL 

It ia Btill more difficnit to deterteilne the precise natnte of 
theological o^^iona of Tanler. Benifle maintains that the^'onty., 
genuine remains of Tauler ore the eighty well-known Sermqm in? 
eluded in the earliest edition and four others in two maituacripta^^ 
all of which bear Tauler’a name ; Preger seems inclined to admit ih/ 
addition the Sermovu in the account of Tauler's conversion ; bathr 
critics exclude the famous Mook qf Spirilmt Poverty. Sahmtdt, , 
on the other hand, while admitting the authenticity of all^lhia - 
above-named sermons, calls the Book <tf SpiHtml Povert/y Tat&'f 
masterpiece. 


If we take the Sermme by thotnaelvea, then Tculer's teaohem in 
theology were the Paeudo-Dionyaius, Augustine, Gregory, Bernard,, 
the two abbots of 3t Victor, Thomas Aquinas, and, above all, 
Theodorio of Freiburg and Meister Eckhart His tlieology will 
repregmxt the purest and highest type of Ootinan mysticism (see 
HYsricxaM), and, by insisting upon personal relationship to God, 
freedom from the thraldom of anthonty, and tho aorthlesaneaa oc 
mere good works without the renewal of the inward life, will re- 
present a tendency in theology' which found full expression in the 
reformation of the 18th century. ^ If, on the other hand, the Book 
of SpiritiMl Poverty be incladed among the genuine writings of 
Tauler. then undoubtedly his views have more distinct connexion ' 
with that doctrine of the appropriation of the benelits of Christ’s 
work of redemption by an imitfOtio (Bhrieii finding expression in a 
life of evangelical poverty which is such a characteristic of the 
piligiouH life of the century to which he belonged. The problem 
is a very difficult one, and it may be questioned whether we are 
yet in a position to solve it. Denifle is undoubtedly correct in 
his statement that we need critical texts of 14th>cctttury mystical 
writers, and that very great uncertainty exists wnth reference to 
individual mystical writings of that period. 


the authors of tho i 


It 


may be added that it is very m obable, when the organization and 
method of work among the Friends of God” are taken into con- 
sideration, that many mystical books of devotion were the work, 
not of one, but of sover^ authors, and that the couditious of tho 
problem concerning the authenticity of Taulor’s writings are not, 
unlike those which exist among the books and tracts ascribed to ' 
Wickliffe. This at all events may be safely asserted, that Tauler^a 
sermons are among the noblest in tho Genuan language. They 
are not so emotional as Suso’s, nor so speculative as Eokhart’r, but 
they are intensely practical, and touch on all sides the deeper pro- 
blems of the moral and spiritual life. 

Taaler'i Sermon* were pfrlnted Sret at Lcipeic Jn 1488. end leprixited wltb 
addition* fn>in Eckhart and otliere at UasoJ 1.^99) and at Coiofuio (1848). 
There is a recent edition by Julias Hambeiger. iTunkfort, 1884. See Benifle, 
i>o* Such von geittrtcher AmaUh^ 1877; Curl Schmidt. Johann TavUer von JSVroM- 
burg^ nainbtii'x, 1841; Miss Winkworth, Tauler'* Life and Sermon* ; B. A. 
TSaffhon, Eour* with the HyetUe^ 8d ed.. vol. L pp. 214-307, The third volume 
of Freger's Oeeeh. der deuttehen Myetik tm Jtutetalter. which will treat of 
Tauler, is in the press. 

TAUNTON, a municipal borough and market-town of 
Somerset, England, is situated in the beautiful and fertile 
vale of Taunton Dene, on the river Tone, on the Taunton 
and Bridgwater Canal, and on several branches of the, 
Great Western Railway, 45 miles soutb-soath-west of 
Bristol, 31 north-east of Exeter, and 163 west-south-west 
of London. The river is crossed by a stone bridge pt 
three arobea The town is well built, the three main 
streets being wide and regular, and meeting in a triang^ltfr ^ 
space in the centre called the Parade, where there is a 
market crosa The costly now occupie4 by the museum of 
the Someraet Archmological and Natural History Society; , 
is reputed to have been founded by Ine, king of the West- 

of tu 


Saxona The earliest portion of the present building ' 
erected by Walter Qiffard, bishop of Winchester, in the time 
of Henry L, but the whole building was repaired in 1496, 
and an embattled mteway erect^ by Biehqp Langton. . 
The church of Bt Maiy Magdalene, a s^cious buildi8||f 
with double aisles both north and south of the nave, Is ^ 
chiefly Rmpendtoulajri but has remains of Nonheu work he 
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X857-*62) cl m 014 Th^ 
tamaiiia bf A^gtisthuan jnrioiry fouadod 
Iqr there are abb two mi^ero oouveatg. 

ie ao ioa^ortaat oentre of eduoation, the principal 
iiie(^1»bns being the gramtnar school (founded in 1522 by 
Igidh^ Voxi bbhop of Winchester), Hnish’s schools, the 
tk^ependent college (1841), and theWesle^n coUeg^te 
iastirotion (1847). 1%e otW principal public baildings 
lldw the old market-house, the assembly rooms, the new 
laaicket in the Ionic stjd^ and the slure hall in the Elisa- 
beihan style, opened in 1858 at a cost of X28,000. The 
elimitable institutions include the Taunton and Somerset 
hospital (opened in 1809 and extended in 1870 and 1873), 
the eye infirmary (1816), Cray’s almshouses and chapel 
(1635), St Saviour’s home for boys (1870), and the servants’ 
training home (1882). The town possesses manufactories 
of sill^ collars and cuffs, and gloves, iron and brass found- 
ries, coach*butldiag works, and breweriea There k 
a considerable agricultural trade. The population of the 
municipai and parliamentary borough (area 1249 acres) 
in 1881 was 16,614. The population of the same area m 
1871 was 15,466. 

Taunton has played a prominent patt during the troubled 

K noda of Knglian hiatory Yanona Roman lemcuns prove it to 
ve been occupied by the Komana, but it first obtained hiatorioal 
notice when Ine, king of the Weat-Saxona, made it the border 
fortress of bia ktngrloin It takes the name Taunton, or Thoneton, 
from its sitoatiou on the Tone or Thone The caatle was lazed 
by Ethelburg after expelling Sdbxicht, king of the South ^Saxons. 
About the time of William the Conqueror the town and castle 
were granted to the bishop of Winchester, and tor many years the 
Oaatle was the bi<ihop’s principal residence In the reign of W ilham 
it possessed a mint In 1497 the town and castle weie seized by 
the impostor Peikin Warbeck Taunton was made the seat of the 
suffragan see of Taunton and Bridgwater in 1588, hut, on the death 
of William Finch, the fitst bishop, m 1559, the Act had no furihet 
operation m reference to Taunton Like the other towns of Soniei set, 
Taunton was strongly Punlan in its sympathies Situated at a 

S int whete the mam loads of the county met, it was during the 
Vil War almost constantly in a state ot siege by one or other of 
the rival parties Having been gainsoiied by the Parlwmtutary 
forces, it was captured by the Royalists m the summer of 1643, but 
on 8th July 1644 it was, after a lung siege, taken by Blake, who 
held k with heioic pertinacity till lelievod by Fan fax on the 11th 
May l045, and again aftei it was invested by 10,000 tioops under 
Qoring till the siege was fi nally i aiscd on the 8d J uly Still constant 
to its Britan traditions, Taunton welcomed Monmouth m 1685 with 
acclamation, and he was proclaimed king there on the 20th Juno, 
the maidens of the town presenting him with a standaid As a 
consequence, Taunton was made the chief example of the fearful 
vengeance of Jefiteya, who, at the assizes held in the castle, con- 
demned no fewer than 134 inhabitants of the town and neighbour- 
hood to death, and a much larger number to transpoi tatioii Taunton 
obtonied a inunicipal charter from Charles I xn 1627, which was 
revoked m 1660 A second charter, gi anted by Charles 11 in 1677, 
was permitted to lapse m 1792 owing to the corporation allowing a 
mi^onty of their number to die without filling up the vacancies. 
From this time until it again received municipm government, 17th 
April 1877, It was undei the care of two bailiffs appointed at the 
eonrt leet of the lord of the manor. Formerly the town returned 
two members to parliament, but in 1885 the number was leduced 
to one 
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TamtMf edited by Savage, 1622. and several papers 
leiset Aiehffulogleal Society foi 1872 


TAXTNTON, a city of the United States, the county 
seat of Bristol county, Massachusetts, lies some 31 miles 
nearly south from Boston. The town proper, sometimes 
eallea Taunton Qreen, stands on the right bank of the 
Tanpton riveg, at the head of navigation, about 17 miles 
above its mouth. The entire area enclosed within the cor- 
ptfate limits is 87 square miles. Taunton is traversed 
aj t^e main line of the Old Cobny Bailway, which con- 
neotii it with Boston and Fall Biver, Mass., and Fro- 
videneo^ B.I. Owing to its situation and its connexions 
hy real and iea» Taunton has become a supply point for the 


28)074 la 1865^ showing an increase somewhat in excess cl 
that of the State at large. Fully one-fourth of the popn^ 
iaiion are ot foreign birth, and the proportion is increasing; 
The State lunatic asylum is in Taunton. The leading 
industries are the manufacture of cotton goods, iron am 
steel products (pariicularly locomotives, machinery, 
and spikes), and silver-plated table ware. Taunton was 
incorporated as a town in 1639, and leceived a city charter 
in 1864. 


TAURIDA, a government of southern Russia, includes 
the peninsula of Cbimba {q v.) and a tract of mainland 
situated between the lower Dmeper and the coasts of the 
Black Sea and the Sea of Azoff, and is bounded by these 
two seas on the S., while it has on the N. the governments 
of Kherson and Ekaterinoslaff. The area is 24,540 square 
miles, of which 6990 square miles belong to the Crimea ; 
its continental part consists of a gently undulating steppe 
of black earth, with only a few patches of salt clay on the 
banks of the Sivash or Putrid Sea, and sands in the lower 
course of the Dnieper. It is watered by the Dnieper, 
which flows along the frontier for 180 miles, and by two 
small rivers, the Molotchnaya and Berda. Many small 
lakes and ponds occur in the north, especially amon^ the 
Dnieper sands, as well as on the Kinburn peninsula, at the 
mouth of the Dnieper, where salt is made. There are no 
forests except the artificial plantations in the colonies of 
the Mennonites. The climate is continental, and resembles 
that of central Crimea and Khorbon. The population in 
1883 was 940,630 (247,780 in Crimea). The continental 
portion, although less mixed than that of the peninsula, 
consists of RussianB (Great, Little, and White Russians), 
who constitute 83 per cent of the population, Germans (11 
percent), Bulgarians (5 per cent), and Jews (1 per cent.). 

Agncalture and cattle-breeding aie the loading orcupationa. 
Wheat IS the chief product, and by the Germans and Russian Noii- 
confortniBts on the Molotchnaya agriculture is carried to a high 
degree of peifection In 1882 there were within the government 
356,270 horses, 485,800 cattle, and 8,985,800 sheep (2,891,700 
mennos) Salt is made* both on the mainland and m the Crimea, 
and the fisheries along the coast supply an oxprt trade Manu- 
factures are msignificaut, but theie is a brisk export trade ih 
gram, salt, fish, wool, and tallow. The mam centres of trade are 
the Kakhovka port on the Dmeper, Berd'yansk on the Sea of Azoff, 
and the seaports of Enpatona, SelMsto^l, Sudak, and Theoiiosia 
The government is divided into eight uistricts, the chief towns of 
whicn (with populations m 1881) are Simferopol (29,030), capital 
of the government, JSupatoiia (18,420), and Theodosia (10,800) m 
Crimea, and Aleshki (8915), Berdyansk (18,180), Melitopol (18,310), 
Peiekop ( 4280), and Yalta (3000) on the continent Several villages, 
such as Bolshoy Tokmak (8000) and Andreevka (7800), have each 
a population of more than 5000 

TAUROMENIUM. See Taormina. 

TAURUS. See Asia Minor, voL ii. p. 704-5. 

TAVERNIER, Jean Baptiste (1605-1689), the cela 
brated traveller and pioneer of French trade with India, 
was born (1605) at Paris, where his father Gabriel and 
uncle Melchior, Protestants from Antwerp, pursued with 
reputation and success the profession of geographers and 
engravers. The conversations he heard in his father’s house 
inspired Jean Baptiste with an early desire to travel, and 
in his sixteenth year he had already visited England, the 
Low Countries, and Germany, and seen something of war 
with the imperialist Colonel Hans Brenner, whom he met 
at Nuremberg. Four and a half years in the household 
of Brenner’s uncle, the viceroy of Hungary (1624-29), and 
a briefer connexion in 1629 with the duke of Bethel and 
his lather tne duke of Nevers, prince of Mantua, gave him 
the habit of courts, which was invaluable to him in later 
years, and at the defence of Mantua m 1629, and in Ger- 
many in the following year with Colonel Walter Butler 
(afterwards notorious through the death of W’^allenstein), 
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be jgeined some militiuy ex{no!<ikti^ VVyk he left Butier 
to view the diet of Bettsboo in 1650^ he hed seen Italy, 
Stritserland, Gkmaay, Foiend, end Hangety, aa well aa 
France, England, and the Low Countries, and spoke the 
princi^ laugnages of these regions. He was now eager 
to visit the East, and at Batiabon he found the oppor- 
tunity to join two French fathers, M. de Chapes and M. de 
8t Liebau, who had received a mission to the Levant. In 
their company he reached Constantinople early in 1631, 
and here he spent eleven months, and then proceeded by 
Tokat, Erzerum, and Erivan to Persia. His farthest point 
in this first jonmey was Ispahan ; he returned by Baghdad, 
Aleppo, Alexandretta, Malta, and Italy, and was again in 
Paris in 1633. Of the next five yeais of his life nothing 
is known with certainty, but it is probable that it was 
during this period that ho became controller of the house- 
hold of the duke of Orleans. In September 1638 he 
bai^ a second journey (1638-43) by Aleppo to Persia 
and thence to India aa far as Agra and Golconda. His 
vislli tiO the court of the Great Mogul and to the famous 
diamond mines was, of course, connected with the plans 
realized more fully in his later voyages, in which Tavernier 
travelled as a merchant of the highest rank, trading in 
costly jewels and othbr precious wares, and finding his 
chief customers among the greatest princes of the East. 
The second journey was followed up by four othera In 
his third journey (1643-49) be went as far as Java and 
returned by the Cape ; but his relations with the Dutch 
proved not wholly satisfactory, and a long lawsuit on his 
return yielded but imperfect redress. In his last three 
journeys (1661-55, 1667-62, 1664-68) he did not proceed 
bqfrond India. The details of these voyages need not 
detain us here, and indeed are often obscure; but they 
completed an extraordinary knowledge of the routes of 
overland Eastern trade, and brought the now famous 
merchant into close and friendly communication with the 
greatest Oriental potentates. They also secured for him 
a large fortune and great reputation at home. He was 
presented to Louis XIV., *‘in whose service he had 
travelled sixty thousand leagues by land,^’ received letters 
of nobility (16th February 1669), and in the following 
year purchased the barony of Aubonne, near Geneva. 
In 1662 be had married Madeleine Goisse, daughter of a 
Parisian jeweller. 

Thus settled in ease and attluence, Tavernier occupied 
himself, as it would seem at the desire of the king, in 
publishing the account of his journeys. He had neither 
the equipment nor the tastes of a scientific traveller, but 
in all that referred to commerce his knowledge was vast 
and could not fail to be of much public service. He set 
to work therefore with the aid of Samuel Chappuzeau, a 
French Protestant litterateur, and produced a Nouvelfe 
JRelatum de I’lnterieur du JSerail du Grand Seigneur (4to, 
Paris, 1675), based on two visits to Constantinople in his 
first and sixth journeys. This was followed by Le Six 
Voyages de J. B, Tavernier (2 vols. 4to, Paris, 1676) and 
by a supplementary Becueil de Pluneura RelatUma (4to, 
mis, 1679), in which he was assisted by a certain La 
Ohapelle. ^ This last contains an account of Japan, gathered 
from merchants and others, and one of Tong-king, derived 
from the observations of his brother Daniel, who had 
shared his second voyage and settled at Batavia ; it con- 
tained also a violent attack on the agents of the Dutch East 
India Company, at whose hands ihvernier had suffered 
more than one wrong. This attack was elaborately an- 
swered in Dutch by H. van Quellenburgh ( Vindicim Bata- 
viesSf Amst., 1684), but made more noise because Amauld 
drew from it some material unfavourable to Protestantism 
for his Apdogie pour he CaJthdiqpee (1681), and so brought 
on the traveller a ferocious onslaught in Jurieu’s Boprit de 


M ArMuld (16^4). Tavemte to 

be was in fact eng^iged in weigbtittr for in 1484 

he travelled to Berlin at the invitation of the OmtElectMt 
who commissioned him to organize ua Eastern trading com'* 
pany, — a project never realized* The closing years of Ta^ 
vernier’s life are obscure ; the time wSs not mvourable for 
a Protestant, and it has even been supposed that he passed 
some time in the Bastille. What is certain is that he left 
Paris for Switzerland in 1687, that in 1689 he passed 
through Copenhagen on his way to Persia through Mus- 
covy, and that in the same year he died at Moscow. It 
appears that he had still business relations in the East, and 
that the neglect of these by his nephew, to whom they were 
intrusted, h^ determined the indefatigable old man to a 
fresh journey. 

Tavernier's travels, though often reprinted and tianelated, have 
two defects : the anthor uses other men's material without dis- 
rin^ishing it from his own observatious; and the nariative is much 
confused by his plan of often deserting the chionological Older and 
giving instead notes from vanous journeys about certain routes. 
The latter defect, it is true, while it oinban asses tlie biomapher, ia 
hanlly a blemish in view of the object of the writet, who sought 
mainly to furnish a guide to other merchants. A careful attempt 
to disentangle the thread of a life «ti]l in many parts obscure has 
been made by Chatles Joret, Jean Papttsle Tavernier daprhs dee 
Bi^cumenie Nouveanx, 8vo, Pans, 1886, where the literature of the 
subject IB fully given. 

TAVIRA, a seaport of Portugal, in the province oj 
Algarves, at the mouth of the Seca, 21 miles east-north-east 
of Faro. It is regularly built, and has an alcazar, used as 
an official residence, besides other public buildings. It 
has sardine and tunny fisheries, and carries on a consider- 
able coasting trade. Excellent fruit is grown in the 
neighbourhood. The population in 1878 was 11,459. 

TAVISTOCK, a town of Devonshire, England, is finely 
situated in the valley of the Tavy, on tbo western border 
of Dartmoor, and on the South Devon Railway, 15 miles 
north of Plymouth, 14 south-east of Launceston, and 213 
west-south-west of London. The town has been greatly 
improved since 1845, chiefly at the expense of the duke 
of Bedford, by the construction of a system of sewage and 
the erection of many new dwellings suitable for the work- 
ing classes. There are some remains (including a portion 
in the square, now used as a public library established in 
1799) of the magnificent abbey of Sts Mary and Rumon, 
first founded in 961 by Orgar, earl of Devon. After de- 
struction by the Danes in 997 it was restored, and among its 
famous abbots were Lyfing, friend of Canute, and Aldred, 
who crowned Harold II. and William, and died archbishop 
of Fork. The abbey church was rebuilt in 1285, and the 
greater part of the abbey in 1457-58. The church of St 
Eustachius possesses a lofty tower supported on four open 
arches. Among the principal public buildings are the guild- 
hall (1648), the corn market (1838), the market buildings 
(1858), and the new ball for concerts and public entertain- 
ments. Near the town is Kelly College, opened in 1877| 
founded by Admiral Benedictus Marwood Kelly, with a 
preference for the founder’s kin. Mines of copper, man- 
ganese, lead, silver, and tin are in the neighbourhood and 
the town possesses a considerable trade in cattle and cor^ 
as well as a brewery. The population of the township in 
1881 was 6914. The parliamentary borough (area 11,450 
acres), which had a population in 1871 of 7725 and in 
1881 of 6879, was mer^ in the county in 1885. 

The town owes its origin to the foundation of the abbey in 961, 
From Henry I. the abbots obtained the entire jurisdiction of the 
hundred of Tavistock, with a weekly market A sriiool for fiaxon 
literature was established by the monks, which flourished till the 
Reformation. The Royalista were quartered at Tavietock after 
the defeat of the Parliamentarians on Bradock Down in 1643, and 
Charlea I. visited it on his way to Cornwall. It returned membeia 
to parliament from the time of Edward I. till 1885, among its 
representatives having been John Pym, the mat opposer of the 
policy of Charles 1., and William, Lord Russell, beheaded in tiie 
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tMa&Htlii, itt<ilii» lender Jwn^ 1, William Btowii« the 
4 jai|M)r of BHemmiaV JPakoratt, and Sir Fxa&cia Drmlb& of whom a 
oHibiiial ttatae hy Boehm wee preseohed to the town oy the dnke 
orBedft>rd in 188S. ‘■41 

TAVOT, a British district in the Tenasserim dimion 
of Bttrmah, lying between 13* 15' and 15* IT N. lat and 
Between 97* 48' and 98* 44' E. long. It has an area of 
7300 square miles, and is bounded on the by Amherst 
distriot, S. by the Yoma Mountains, S. by Mergui 
district, and W. by the Bay of Bengal. The district is 
enclosed by mountains on three sides, viz., the main chain 
the Yomas on the^ast, rising in places to 5000 feet, 
which, with its densely wooded spurs, forms an almost 
impassable barrier between British and Siamese territory ; 
the Nwahlabo in the centre, which takes its name from its 
loftiest peak (5000 feet) ; and a third range, under the 
name of Thinmaw, between the Nwahlabo and the sea- 
coast* The chief rivers are the Tenasserim and Tavoy, the 
former being formed by the junction of two streams which 
unite near Met-ta ; for the greater part of its course it is 
dangerous to navigation. The Tavoy is navigable for vessels 
of any burden. It is interspersed with many islands, and 
with its numerous smaller tributaries affords easy and rapid 
communication over the country. The climate is on the 
whole pleasant. The rainfall averages about 190 inches 
a year. 

The census of 1881 returned the population of Tavoy at 84,988 
(males 41,785, females 43,908), of whom 82,187 were Buddhists, 828 
were Mohammedans, and 1868 were Christiana The headquarters 
and capital is Tavoy town, which is situated on the left hank of 
the river of the same name, and contained a population of 18,872 
in 1881. Of the total area, only 88,740 acres are (1885-86) culti- 
vated. Bice is the principal product ; the betel-nut is extensively 
grown for home consumption ; and the district is particularly rich 
m fruit trees. With its only port difficult of access, and with no 
means of internal communication, the trade of Tavoy district has 
always been small and almost entirely confined to Siam and the 
Straits Settlements. The principal imports are piece goods and 
other cotton manufactures, raw silk, tea, crockery, wines and 
spints, metals, and provisions. The chief manufactures are salt 
and earthen pots. The gross revenue of the district in 1885-86 was 
£20,285, of which the land contributed £12, 663. Tavoy was handed 
over to the Biitish at the end of the first Burmese war in 1824. 
A revolt broke out in 1829, headed by Moung Da, the former 

K vernor, which was at once quelled, and since then the district 
8 leniaiiied in undisturbed possession of the British. 

TAWING. See Leather. 

taxation. With regard to taxes in general Adam 
Smith lays down four maxims which have been briefly 
described as the maxims of equality^ certaintyj convenience, 
and economy. The treatment of the general principles of 
taxation by subsequent writers consists in the main of the 
development and criticism of these celebrated canons. 

Equality of Taxation , — The subjoined passage from 
Adam Smith contains the germs of several distinct theories 
of what constitutes just or equal taxation: — 

**The subjects of every state ought to contribute towards the 
support of its government as nearly as possible in proportion to 
)^heir respective abilities, that is, in proportion to the revenue which 
they respectively enjoy under the protection of the state. The 
expense of government to the individuals of a great nation is like 
the expense of management to the joint tenants of a great estate, 
wholSTe all obliged to contribute in proportion to their respective 
interests in the estate. In the observation or neglect of this 
maxim consists what is called the equality or inequality of taxation. 
Every tax, it must bo observed once for all, which falls finally 
upon one only of the three sorts of I’evenue above-mentioned [viz., 
rent, wages, profits] is necessarily unequal in so far as it does not 
affect the other two. In the following examination of dilTorent 
taxes I shall seldom take much further notice of this sort of 
inequality, but shall in most cases confine my observations to that 
inequality which is occasioned by a particular tax falling unequally 
upon that particular sort of private ivvenue which is affected by it.” 

The first sentence implies {d) that every Government has 
the right to exact contributions for its support from all its 
subjeetB. According to this view, the right of taxation is 
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derived directly from the conception of sovereignty;. It 
was the determination to insist on this principle which 
led to the retention of the 3d. per Tb duty on tea^ that 
"figment of a tai^ that peppercorn rent,” which lost the 
British their American colonies. The Americans opposed to 
this absolute doctrine the maxim that taxation ought to be 
coincident with repreeeiUation , — that only those who shared 
in the powers should have the burdens of government. If 
the latter opinion is strictly construed it would foUow that 
all taxes on articles of universal consumption are unjust 
except in a country where all who hav($ the natural have 
also the legal capacity of voting. The doctrine of sove- 
reignty as the l^is of taxation, pushed to its logical 
extreme, results in the maxim that a Government should 
impose such taxes as are "most easily assessed and 
collected, and are at the same time most conducive to 
the public interests” (McCulloch). Just as a general loo^ 
to the efiSciency of his army as a whole, and is prepared 
to sacrifice any portion if necessary, so, it may be said, 
the state should not regard the particular interests of 
individuals, but should rather consider the nation as an 
organism, or, to adopt older phraseology, a leviathan. So 
far as the political existence of a state is concerned, this 
view seems to meet with general acquiescence even in 
modern times, when patriotism is often classed amongst 
the doubtful virtues, but no ideal of a perfect state hiss 
yet met with such acceptance in any nation as to render 
popular a complete neglect of private interests. 

Accordingly, a second basis of taxation (h) is found in * 
the expansion of the term "abilities” used by Adam 
Smith, which leads to the position that taxes ought to be 
levied so as to involve equality of sacrifice on the part of 
the contributors. This is the ideal of taxation which was 
advocated by Mill and Fawcett. " Equality of taxation 
as a maxim of politics,” says the former, " means equality 
of sacrifice. It means the apportioning the contribution 
of each person towards the expenses of government, so 
that he shall feel neither more nor less inconvenience from 
his share of the payment than every other person experi- 
ences from his.” It is admitted that this standard cannot 
be completely realized, but it is thought to furnish a 
proper foundation of remission in some cases and of pro- 
portional increase of taxation in others. It is generally 
on this ground that it is proposed to leave incomes below 
a certain amount untaxed, — plan which, so far as direct 
taxes are concerned, has been adopted in the United 
Kingdom. It is clear, however, that any taxes on com- 
modities in general use must infringe this canon, whilst 
the distinction between "necessaries” and "luxuries,” as 
Adam Smith pointed out, is difficult to draw in com- 
munities advancing in civilization; and certainly a con- 
siderable portion of the taxes on stimulants is, as a 
matter of fact, derived from persons whose incomes are 
below what is generally considered a reasonable minimum 
for the standard of comfort, and such persons w^ould prob- 
ably consider enforced abstinence a greater sacrifice than 
the payment of a direct tax. It is also principally on 
the ground of equality of sacrifice that the proiiosal for 
graduated or progressive taxation rests. It is argued that 
a person with £10,000 a year can pay 10 }»ei cent, (for 
example) as easily as a person with £1 000 can i>ay 5 per 
cent. It is to be observed that the })rinciple of equality 
of sacrifice regards the payment of taxes as duty imposed 
on the subjects of a state independently of the advantages 
they may derive individually from the expenditure of the 

amount levied. i • u 

A third basis ol taxation, however, is found in the 
principle (c) that taxes ought to be considered as payment 
for valuable services rendered by the state to individu^, 
and this seems to be the position Adam Smith had in view 
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^ ^ liha^mnt ^ ^<^4 
M Hill 061^ & Italm ibi 4tA narrow^ 

8^pnfieatiQ4. Sui « ^ bet tibie poor taeAd, fao»e 

Osproteetioii.thaii hvitthe becomes mbre 

'pltesible»vi^a. mobs oonaoiifmt with the geiieTal teaching 
^ HiH^ if etireei it ildd on the ptotection and asaistaxice 
^ aAssOtol the ebte in the process of acqnisitdon of indi** 
'4i«at fo)^ttnee*-*h,Tiew; of taxation sometimes called the 
'itpiiid uMitMl fftcoiry {qf. Walker, Helferich). It is really 
MiU protK^ that the ‘^unearned 
knd shonld taken by the state, and, 
e^ftea ’been pointed out,. unearned increments’* 

0 means confined to land. Without much ezag- 
the state may be regarded as a partner in all 

1 tmOelrtakings, and is therefore entitled to a 
the pr<^ceeda. In a somewhat similar manner, 

r rat^^ education rates, die., have been regarded as of 
^ ^ nature of insurance paid by the rich against the 

?i;.|sl»iiei(8 M the poor. The principle under consideration 
^|S;;PS>\boen generally applied in cases in which the service 
^ 4 by tike state and the benefit accruing to indi- 

are easily discovered and estimated, especially in 
ion with local taxation. 

k object of taxation is in general to provide the i^te 
ah adequate revenue, but in all cases the indirect 
.uy ere important, and sometimes provision of revenue 

eonmdered of secondary importance. • Accordingly it has 
£j^^psien maintained (d) that the state ought to use its powers 
^ taxation for the promotion of varLous ioeial ends. Adam 
remarks that **it has for some time past been the 
of Great Britain to discourage the consumption of 
^;^^^i^pirltuou8 liquors, on account of their supposed tendency 
m ruin the health and corrupt the morals of the common 
l^^^jmple,’' and in our own times the falling of in the revenue 
alcoholic drinks often furnishes a subject for apparent 
^ j Congratulation in budget” speeches. German writers with 
^^eoeiaUstic tendencies (c.y., Wagner) have emphasized this 
point of taxation; and Mill, although disapproving 
(praduated taxation of income, advocated the imposition 
4 ioiOf extremely heavy succession duties, with the object of 
K v^j^moting a better distribution of national wealth and 
/.^^^texapelling individuals to rely on themselves. Many 
A nations again have imposed duties on im^rts with the 
of protecting and encouraging home industries, and 
^^.esnost of the import duties levied in England before the 
reforms of Peel were of this nature. Accordingly, 
^^oth theoretically and practically, the promotion of social 
1 ^ moral ends may be considered as a fourth basis of taxa- 
It is worth noticing that in early times the fines 
!^>«iead;yed in the courts of justice wew» an imoortant source 

;(* V' /jWl^tever basis of taxation be aaopted, the elementary 
^ ^jirittclple of justice noticed in the conclusion of A. Smith’s 
oanon must be considered. If it is just to tax A, it 
U'JU just to tax B under precisely similar circumstances. 
^.^SSlilLS ^ted, tbe principle seems almost formal, but for 
purposes small differences in circumstances may 
Aiegiected, and it is clear that in any great nation the 
; ;%i^y6m ihay be arranged in a limited number of groups, 

V wi,tlun;'each*^ which the constituent individuals may be 
^ as eimik^y situated. , A tax on rout, or wages, 

profits would be obviously unequal if those in one place 
^ or employment ,were taxed while those in another were 
.. left free* . The practical dij6Soulty is to discover what cases 
may fafriy be regarded ^<3 similar, especially if equality of 
seiciifice be token as the idsal* 

As a matter of in every civilised community a 
eon&pkx ayirtem is adopted, tiie difemt parts 


othem Ore 4mm;SAaed/.or duniiikhea jm oeMh^i^ 
acedfdanoB witb"^ tlm ot ^eqpSHlgr; of 

some are regarded Os pa^msIS rmadsm: ^74 

the state) others partalm of the nature of 
regulations or aso improved on yacious ^social 
grounds^ and sometimes the imposition of one prpdtfellfi 
tax involves, on the ground of simple eqnallfy, the 
tion of sbmlar taxes which are haimy worth oSlec'ti^ ^ 

The remainii^eanonsbf Adam Smith are paT%i like |be 
first, ethical in, character pi^y purely economic. Of 
secQnd--<-the canon of ceriamty^Adam &mth remarks :-*-:; ‘ 

^^Tbe time of payment^ the hirnmer of payumnt, the . 
quantity to be paioi ought all to be dear Ana plain to the J 
contributor and to evezy other person [on the ground •di ; 
the otherwise arbitrairy powers which are given to the tax<^^ ^ 
^thererj*. . . . The certainty of what each individual 
ought to pey is in taxation a matter of so grpa^t importance 
that a very considerable degree of inequdity, it appm^rs, ^ 

I believe, from the experience of all nations, is not near 
80 great an evil as a very small degree of uncertainty.” 
Perhaps the best example of the infringement of this eancm ' 
is furnished by the taxes levied from the miserable pro* , 
vincials by their Boman governors 

The third rule — the canon of convenience — whidb eqjoins Coa^ 
that every tax ought to be levied at the time or in the veoisnoa 
mannqr to which it is most likely to be convenient for 
tbe contributor to pay it,” may 1^ justified, not' merely 
on general ' grounds of good government, but also on the 
special economic ground of the increase in the productive* 
ness of taxes which satisfy the condition. It has been 
found possible to raise a considerable revenue by taxes on 
commc^itie% the payments of which by the consumers are 
made in insensible portions, when it would have been im* 
possible to collect the same amount by direct taxation at 
comparatively long intervals. Taxation is in this respect 
like bleeding. 

The fourth rule — the canon of economy — states as itsSoonom 
general principle that every tax ought to be so contrived 
as both to take out and to keep out of the pockets oitho « 
people as little as possible over and above what it bringr ^ 
into the public treasury of the state.” Taxes may, accord' « 
ing to Adam Smith, break this rule by requiring a large 
number of officials for their collection, by restraint of 
trade and production, by encouraging smuggling, and by 
causing unnecessary vexation ; and, though vexation is 
not, strictly speaking, expense, it is certainly equivalent 
tQ the expense at which every man would be willing to 
redeem himself from it.” On smuggling Adam Smiths 
elsewhere remarks that **%o pretend to have any scruple 
about buying smuggled goods would in most countries be 
regardedas one of those pedantic pieces of hypocrisy which 
serve only to expose the person who affects to practise 
them to the, susplmon of Wng a greater knave than hts 
neighbours.” It may be observed that in practical politics 
it is generally taken lor granted that a tax which can be 
evad^ will be evaded, and indirect methods of taxation 
are to a great extent devices by which' possifailitiea of v 
evasion are restricted. , ^ 

To' thm general rules of taxation explicitly given by Offienr 
Adam Sinit^ the following may be added, most of whic|Xi;g^^ 
are implied in different passages of his treatment of 
iion, but have been expounded aiid emphasized by subse* ^ r^* 
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quent writers. A convenient summary k 
fetich in Schdnberg's ffandbwA der Politw 
(vol. ii. p. J38). (a) A given amount of revenue is, 
rule, horn from the point of yiew^of the QoVearnineol k&a ’ 
its subkets^ n^ooe ootiTeniently raised from asmsll 
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isviltom dnt^ and biu Ibeen carried out in the 
Kingdom b^ Sir Bobert Peel and hia anecesBora. 
CKo inexiricable confuaion of the ouatoma dntiea levied 
before tbeae reforma were effected can only be realiaed by 
thdae odio atady the detcdla of the history of taxatiosu A 
almilar prooeea of aimplification has been partially applied 
to the direct taxes, but in many cases (eapeciallv in local 
taxation) the rule is more honoured in the breach than in 
Uhe observance, {b) A j^d system of taxation ought to 
provide for a self-acting moreaae in the revenue in propor- 
tion as the population and the consequent demands for 
gorernmental expenditure iucrea.se. It has been found by 
experience that an old tax causes less inconvenience than 
a new tax of smaller amount, a fact which is so striking in 
some oases as to have given rise to the saying that an old 
tax is no tax. (e) Those taxes are best which yield a 
steady and calculable return, instead of a return fluctuat- 
ing in character and difficult to estimate. (<£) Those taxes 
are best which in case of need can be most conveniently 
increased in amount. It is this characteristic of the 
income tax which renders it so popular with chancellors 
cd the exchequer, and it was partly on this ground that 
Mr Gladstone substituted a tax on beer for the tax on 
malt, (e) Regard must always be paid to the real inci- 
dence of taxation, and care taken that the real burden of 
the tax falls on those aimed at by the legislature. No 
part of the theory or practice of taxation has given rise to 
so much controversy as the incidence of particular taxes, a 
subject indeed of so much difficulty and importance as to 
occupy the greater portion of the treatment by systematic 
writers. 

Incidxkce of Taxation. — Taxes are generally divided 
into direct and tmhrert, A direct tax is defined by Mill 
' as one demanded from the very persons who it is in- 
tended or desired should pay it.'^ Others M‘Culloch) 
define it as a tax taken directly from income or capital 
In the former definition non-transfcrable taxes on expendi- 


. « 

vatMdlr iU)vMlX|g^ Auy tax imposed on this Apeeiaa el 
tWvenua fills on the owner. If levied in the first instance 
from the lessee, he will pay so much less rent, and any new 
taxes imposed during the currency oi leases ought, ii 
intended to fall on the owner, to bo taken directly from « 
him. It may be assumed that every owner of a superior 
source has exacted the highest price obtainable for its use, 
so that he cannot transfer the tnx the tenant, nor 
throi^h the tenant to the consumer. If, for example, a 
tax is imposed on the economic rent of agricultural land, 
the landlord cannot exact it from the tenant (for if the 
tenant could afford more rent, why under competition was 
he not forced to do so before ?) nor from the consumer oi 
the produce, for the price is obviously dotei mined inde^ 
pendently of rent Similarly a tax on the ground rent oi 
houses, if it be assumed that the land is useless for othei 
purposes, must fall on the owners; although a certain 
porrion will be transferred to the occupier if the landlord 
could use it otherwise and escape the tax {rf. Mill, bk \ 
eh. iii. § 6). Taxes on economic rent of various kinds, so 
heavy as to absorb the whole amount, have been advocated 
by some theorists on grounds noticed under Adam Smith’s 
first canon. It is said they would impose no burden on 
the state as a whole, that they would not afiect production 
or accumulation, and even that the substitution of the 
state for private owners — who are simply nati coMumere 
would really increase the wealth and power of 
the nation by compelling these unproductive consumers 
to work, and by lightening the pressure of taxation on 
industry. It is, however, obvious that the confiscation of 
rent would, seeing that land has for generations been in 
the circle of exchangeable commodities, strike at the roots 
of the institution of private property. Apart from this 

f j^eneral objection, there would in the case of agricultural 
and be great difficulty in separating economic from profit 
rent, and any exceptional tax on the latter would obviously 
tend to check agricultural improvements. 

Taxes on Trofits. — Profits, as commonly used, is a term Taxes oe 
embracing three elements which, from an economic andl^^^ 
financial point of view, are quite distinct in chai actor, viz., 


ture would be included a tax on livery servants), but 
not in the latter. Mill’s definition has been generally 
adopt%i (<r.< 5 r., by Wagner, in the Gorman Ilandlmchy 
voL ii. p. 152); h\kt in any case the most important direct 
taxes practically are those levied on income or capital 
directly, and the most important indirect the customs and 
excise duties. In examining the incidence of taxation the 
order of arrangement adopted by Adam Smith seems best. 
He discusses separately taxes on the three great species 
of income, — rent, profits, and wages (appending to the 
articles on the first two an examination of taxes upon the 
capital value of land, houses, and stock), and taxes intended 
to fall indifferently upon every species of revenue, viz., 
capitation taxes and taxes upon consumable commodities 
« Ta^ on Rent . — What is commonly known as rent 
consists in general of two parts, which may be termed 
economic rent and profit rent. Economic rent arises from 
Ishe superiority of advantage of any source in the produc- 
tion of a certain amount of utility over the least productive 
source which the conditions of demand and supply (includ- 
ing transmission to market) render it possible to employ. 
Thus, in the production of food, some lands have an 
advant^e in fertility or situation ; again, in furnishing 
'^menities of accommi^ation or faoilities for business, some 
houses have from their situation a similar advantage ; and 
again, different processes in the arts and manufactures are 
superior to others (giving rise to patents). In all these 
^es where the amount of the superior sources is limited 
(i^ntally or artificially), and recourse must be made to 
bderioS!> sources of supply, economic rent is paid for the 


interest (pure and simple), insurance against risk, and 
earnings of management. The interest on capital in any 
industrial area, lent on the same security, tends to equality 
If, then, a tax is imposed on interest in every form, the 
incidence in the first place will be on the owners of cap- 
ital But two indirect consequences will follow. (1) As 
Adam Smith remarks, ** the proprietor of stock is proxierly 
a citizen of the world, and is not necessarily attached 
to any particular country. He Mould be apt to abandon 
the country in which he was exposed to a vexatious 
inquisition in order to be assessed to a burdensome tax, 
and would remove his stock to some other countiy, where 
he could either carry on his business or enjoy his fortune . 
more at his ease.” In this case the ultimate result would 
be that the country in which the tax was imposed would 
possess less capital, and thus would yield a higher rate of 
interest sufficient to counterbalance the burden of the tax 
(2) The tax would tend to check the accumulation of 
capital within the country, so far as the interest received 
is a cause of accumulation, with the same ultimate result 
as in the former case. It must, howevei, be observed 
that the rate of interest is only one of tlio causes affecting 
the accumulation of capital. 

A tax on some parUrvlar form of inieiest (secuiity still 
being sup]> 08 ed perfect), for example on moi Images on land, 
would obviously fall on the borrowers. In t lie same way 
a tax oil that part of the profit rent of liouses which is 
interest on capital tends to fall on the occujner. In gene 
ral, however, the security is more or less imperfect, and 
the insurance against risk is allowed for m the rate 
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took equal percentagea tattim all i^pedeft of interest ^would 
be in part a tan on insavaace against risk, and tbe 
tendency must be for audb a tax to fall on the borrowers 
of capital Sappote at any time a perfect security yields 
3 per cent, and one with greater risk 6 per cent.^ then 3 
per cent, represents the estimated value of the insurance 
against risk;. A tax which reduces the net yield on the 
first to 2 per cent woti^ld reduce the net yield on the 
latter to 4 per cent In order, then, for the insurance 
against risk to remain the same, the rate yielded by the 
latter must rise from 6 to 7^ per cent. It follows, then, 
that a tax levied on all forms of interest (no allowance 
being made for risk) would tend to check investment in 
proportion as risk was involved, and would thus check 
industrial enterprise. This result would follow even 
although the rate of interest on i)erfcct security, owing to 
the causes mentioned above, were raised in proportion to 
the tax. 

A tax on that part of profits known as earnings of 
management would, if imposed generally, fall in the first 
instance on the erUrepreneurs or employers of capital, and 
with similar indirect consequences to those just noticed 
in regard to interest. Capital would tend to flow abroad, 
and accumulation would be checked, since in general the 
employers of capital are also to a large extent the owners. 
Bo far as profits, in this sense, are of the nature of rent (a 
view recently advocated as regards all profits by Prof. 
Walker), a tax on profits would be analogous to a tax on 
rent. If the differences in the net advantages of different 
methods of emjploying capital are supposed to remain 
constant (according to Prof. Marshall’s view of earnings of 
management), a proportional tax on profits must in 
part transferred to the consumers of the articles produced, 
in the same way as a tax on interest with risk was shown 
to fall on the borrower. It will be seen from this general 
lurvey that the incidence and effects of a tax on profits 
(taking the term in its common acceptation without 
analysis) are extremely difficult to determine, and the 
mractical difficulty is still greater than the theoretical. 
For, as M^ulloch and others have shown, profits are 
always fluctuating and difficult to estimate. So great, 
for example, is this difficulty felt to be as regards farmers’ 
profits that iu the income tax it is assumed that such 
profits bear a cdTtam proportion to the rent paid for land 
m a purely empirical rule, which may happen to hit the 
mark in a megority of coses, but is much more likely to be 
unequal and unjust in its operation. 

A tax on some particular form of profits (as distinct 
from a general tax on profits) will, it is generally said, fall 
on the consumer of the article produced, on the ground of 
the tendency of profits to equality. This view will be 
noticed below under taxes on consuirable commodities. 

TaxeB on Capital. — In early English history taxes 
upon capital of a very simple kind played an important 
part. A grant, for example, of certain fractional prts of 
movables, commencing with the famous Saladin tithe (on 
both rent and movables) in 1188, and gradually settling 
down to a fifteenth for the counties and a tenth for the 
towns, pk:evailed for more than three centuries. Iu 1334 
a fifteenth and tenth was fixed at a certain sum for each 
township, and after this date a grant of one or more 
^ fifteenths and tenths " meant simply a grant according 
to the scale then fixed (Dowell, voL iii. p. 75). But in 
our own times taxes on capital are levied principally when 
property changes hands, and may be divided, as they are 
by Adam Smith, according as they are levied when pro- 
perty passes (a) from the dead to the living, (5) from the 
living to the living. 

It is obvious, as regards inddeace, that taxes of the 


that abey cannot be tvafisferred to^otliier ptsteoxmhy itful 
beneficiaries. The principal difficulties connected with the ' 
death duties,” as they are often called^ arise in conoexkm 
with the canon of equality of taxation. Opinion is stiU 
divided on the proportions which ought to be paid by 
personal and real estate respectively, as well as on the 
advisability of the taxes being made progressive according 
to the value of the property, and there are still greater 
difficulties in connexion with life interests in settled pro- 
perty. Mill was strongly in favour of making the death 
duties very heavy and also graduated. ** I conceive,” he 
says (PoL JStean,, bk. v. ch. ii. § 3), ‘*that inheritances and 
legemies exceeding a certain amount ore highly proper 
subjects for taxation, and that the revenue from these 
should be made as great as it can be made without giving 
rise to evasions by donation during life, or concealment 
of property, such as it would be impossible adequately to 
check. The principle of graduation, that is, of levying 
a larger percentage on a larger sum, though its applica- 
tion to general taxation would be in my opinion objec- 
tionable, seems to me both just and expedient as applied 
to legacy and inheritance duties.” The principal objec- 
tions urged against such taxation are, that a stimulus 
would ^ given to personal extravagance and a check 
placed on accumulation, and that in consequence indirect 
production would be lessened, partly by want of capital 
and partly by the check placed on production on a 
large scale. As regards the want of capital, apart from 
the check placed on saving, there would be a tend- 
ency to send it abroad. A heavy tax on large capitals 
at home will place a premium on investments abroad, 
in which evasion would be easy. Perhaps, with the 
present rate of accumulation, the objection may be 
made light of, as it is by Mill; but the second, if 
less obvious, is more important. All our great staple 
manufactures are necessarily conducted on a large scale, 
and in many respects also large agricultural capitals are 
most productive. Iu manufactures, as a rule, the larger * 
the s^e of operations the more extended will be the 
division of labour in production, and the greater the 
facilities for ready sale in foreign markets. Of all the 
causes which contribute to our commercial prosperity, 
perhaps the most important is the large scale on which 
Qur operations are conducted. We are able to employ 
machinery where the foreigner, working on a smaller 
scale, is obliged to use manual labour. There can be 
little doubt that graduated taxation, even on the modi- 
fied form proposed by Mill, would tend to check produc- 
tion on a large scale. Indirectly it might artificially foster 
joint-stock companies, (b) Taxes on the transference of 
property from the living to the living cannot, as Adam 
Smith points out, be very easily taken directly, as such 
transactions for the most part actually are or might be 
secret Tliis has led to the invention of stamp and regis- 
tration duties. The penalty of invalidity attaching to 
unstamped documents of various kinds has proved a very 
eff^tive deterrent to evasion. A tax on sales will vary 
in its incidence according to the nature of the commodity 
and the degree of competition or monopoly ((/. H. Sidg- 
^ck’s Principles 0/ Fol. Ecm,^ bk. ii. ch. x.). The most 
important ease is that of taxes on the transfer of land. 
Theoretically it seems that, just as the farmer who takes 
land on rent offers more or less rent according to the 
burdens imposed on the land by rates, Ac., so the 
pipcbaser of land will consider any expenses connected 
with its acquisition as of the capital value, and thcls 
any taxes on transfer will really fall on the sellera If, 
however, the taxes are imposed in such a way as to fa!! 
less heavily on land when sold in larger than in small 
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quantities, it is clear that the tendency ivill be for the 
differential portion of the tax at least to fall on the 
purchaser of a small amount ; and practically at present 
this feature is characteristic of the English system. A 
tax on the transfer of stocks and shares is generally held 
to fall on the seller, as in case of repeal he would obtain 
so much more ; but in this case the same considerations 
apply as in the case of interest noticed above. A curious 
example of legal evasion is furnished by time-bargains ; and 
the imposition of the tax directly on the contracts of sale, 
instead of as at present on the actual transfer, has been 
strongly urged. 

Taxn on Wa^es , — It is clear that the treatment of 
taxes on wages will depend on the general view taken of 
the determination of the rate of wages. Adam Smith 
appears to lay undue stress on the price of provisions, and 
to think that in most cases taxes on wages must fall on 
the employer of labour (bk. v. ch. ii. art. iii.). There seems, 
however, to be no sufficient reason why a tax on labour 
should bo transferred to the employer, except in the case 
where the wages are really at a minimum below which 
the supply of elHcient labour could not be kojit up. Even 
in this case, as Prof. Walker shows, there would probably 
be a degradation of labour before the rise in wages was 
effected. Certainly no practical statesman at the present 
time would venture to propose a direct tax on •wages, 
under the idea that it would be transferred to the em- 
ployer. In Germany it was found necessary to abandon 
the system, owing to the hardship inflicted on the poor. 
At any rate, in all cases in which the rate of wages is 
above the “ necessary minimum, a tax on wages must 
fall on the labourer. A differential ^ax on some particular 
species of employment w’ouhl, unless it partook of the 
nature of a monopoly, tend to fall on the consumer of the 
article produced or the person who enjoys the service 
rendered. In every case, speaking generally, the incidence 
of the tax will de[icnd on the conditions of the demand 
and supply of the labour in question, and no further 
analysis can bo given without entering into the general 
principles governing wages. See Wages. 

Capitatimi taxes are chiefly of interest historically, as 
illustrated in England by the poll-taxes imposed at various 
timcs.« The income tax as at present levied is in reality 
not a single uniform tax, as might at first sight appear, 
but a tax on the various species of rent, interest, i>rofits, 
and w’ages. The anomalies which arise from practically 
taking income as uniform have often been pointed out and 
acknowledged, but the authority of Mr Gladstone may bo 
(quoted in support of the view that the practical difficulties 
in the way of a readjastment more in accordance with theo- 
retical principles are insuperable. The objections noted 
above to a graduated property tax ajiply, mutaUs mutandis^ 
to a graduated income tax, which appears, however, to find 
increasing favour on the Continent. A full discussion of 
the anomalies of the income tax would involve a repetition 
of the analysis of the taxes on the various species of income. 

Taxes on Commodities , — The general principles appli- 
cable in this case are that, where production takes place 
tinder free competition the tax will, owing to the tendency 
of j>rofits to equality, be transferred to the consumer, but 
that, when the article is practically monopolized, a tax must 
fall on the monopolist, on the assumption that ho has 
already fixed such a price for the article as will, consider- 
ing the law of demand and the expenses of production, 
yield him a maximum revenue. The practical difficulties 
connected with the assumption of equality of profits have 
been well exposed by Cliffo Leslie {Financial Reform: 
dobden Clvh Essays^ 2d series, 1871-72). 

The incidence of export and import duties is peculiarly 
difficult to ascertain even theoretically. The prevailing 
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opinion that an import duty necessarily falls on the 
consumer of the import necessarily involves as its counter- 
part the position that an export duty must fall on the 
consumer of the export. If the latter view is upheld it is 
curious that export duties find such little favour with 
practical statesmen. It is clear, however, lliat the real inci- 
dence of export and import duties will dejiend partly on 
the conditions of production in various countries, partly 
on the variations in demand due to changes m pi ice, partly 
on the indirect influence on the general balance of trade, 
and partly on the possibility of using substitutes for the 
article taxed {cf IT. Sidgwick’s Principles of Pol, Eron,, 
bk. iii. ch. v. ; Cournot, Revue SomnKtire des Doctrines 
EeonomiqneSf sects. 5 and C). A fuller examination is 
not possible in the limits assigned to this article. In con- 
clusion, it may be pointed out that a tliorougli mvestigatiou 
of the general principles of taxation must presuppose the 
principles of political philosophy, whilst u full iinjuiry into 
the incidence of ]>articular s})ecics of taxes must jne- 
suppose the principles of political economy. (.i. s. Nf*) 

TAXIDERMV, the art of preser\ iiig the integument, 
together with the scales, feathers, or fur, of nniiimls. 
Little is known of the beginnings of tlic practice- of the 
“stuffing** or “settingup** of animals for ornament or for 
scientific purposes ; and it is highly jirobablo, from what 
wc gather from old works of travel or natural history, that 
the art is not more than some three liundred years old. It 
was practised in England to\vards the end of tlie 17th 
century, as is proved by the Sloane collection, winch in 
1725 formed the nucleus of the collection of natural history 
now lodged in tlio galleries at South Kensington. 

It was not until the middle of last century that any 
treatise devoted to the j>rluciples of the then little under- 
stood art was published in France, Jleanuiur’s treatise 
(1749) being probably the first. This w'as followed at 
intervals by others in France and Germany, until the be 
ginning of the present century, when tlic English began 
to move in the matter, and several w'orks were publisher!, 
notably those by E. Donovan,^ W. Sw'ainson,^ Capt. Thomas- 
Brown/^ and others. These w’orks, however, are now in- 
adequate; and since the Great Exhibition of 1851, wlicn 
the Germans and French taught British taxidermists the 
rudiments of scientific treatment of natural objects, several 
w’orks have appeared upon the subject from the ])ens of 
American and English authors, such as .1. II. Batty, ^ 11. 
Ward,^ and Montagu Brow iic.® 

The first principle governing tho art is that, after the 
I specimen has been procured, in as fresh and clean a state 
as may be, it should have the skin stripped from tho body 
in such a manner as not to disturb tho scales if a fish or 
a reptile, the feathers if a bird, or the fur or hair if a 
mammal. To do this correctly rc([U'res a small stock of 
tools, as well as a great amount of patience and per 
.severance. The appliances comprise several shaip knive.s 
(some pointed and some obtuse), c, jiair of scissors, a pair 
of pliers, a pair of niiqicrs or “ cutting-pliers,” some tow,. 
W’adding, needles and thread, also a “stuffing iron,” some 
crooked awds, a pair of fine long flat-nosed pliers, and a 
camel hairbrush. The preservative compound isoflcn the 
original (Becceur*«) “arsenical soai),** inado by cutting u]» 
and boiling 2 lb of white soi)), to which 12 oz, of salt of 
tartar and 4 oz. of powdered limo (or w'hiting) are added 

^ Instructions for Collecting and Presnrmg Various f<uhjects of 
Natural History, London, 1794. 

* The Naturalist's Guide for Collecting and P riser vmg Subjects of 
Natuial History and Jiotany, London, 1822. 

* TaxidermisCs Manual, 

^ Practical Taxidermy and Home Decoration, New York, 1880. 

® SpartsniaiVs Handbook of Practical Collecting and Preservvngp 
London, 1880. 

* Practiced Taxidermy, London, 1879 ; 2d edition, 1884. 

XXIIL — la 



90 TAXIDERMY 


when dissolved ; to this mixture, when nearly cold, 2 Tb 
of powdered arsenic and 5 oz. of camphor (the latter pro- 
viounly triturated in a mortar with spirits of wine) are 
added. The mixture is put away in small jars or pots for 
use. Like all arsenical preparations, this is exceedingly 
dangerous in the hands of unskilled persons, often causing 
shortness of breath, sores, brittleness of the nails, and other 
symptoms ; and, as arsenic is really no protection against 
the attacks of insects, an etlicient substitute has been in- 
vented by Browne, composed of 1 lb of wliite curd soap and 
3 lb of whiting boiled together, to which is added, whilst hot, 

1 J oz. of chloride of lime, and, when cold, 1 oz. of tincture 
of musk. This mixture is perfectly safe to use when cold 
(although when hot the fumes should not bo inhaled, 
owing to the chlorine given off), and is spoken of as doing 
its work efficiently. Solutions of coirosive sublimate, 
often recommended, are, even if efficient, dangerous in the 
extreme. Powders consisting of tannin, i>ej)pfr, camphor, 
and burnt alum are sometimes used for “ making skins,” 
but they dry them too rapidly for the purposes of 
** mounting.” ]^fammals are best preserved by a mixture 
of 1 lb of burnt alum to J lb of sultj^ctro ; this, when 
intimately mixed, should bo well rubbed into the skin. 
Fishes and reptiles, when not oa.st and modelled, are best 
I)reserved in rectified spiiits of wine; but tliis, when eco- 
nomy is desired, can bo replaced by Holler’s solution ” 
(bichromate of potash 2 oz., sulphate of soda 1 oz., dis- 
tilled water 3 pints) or by a nearly saturated solution of 
chloride of zinc. The cleaning of feathers and furs is 
performed by rubbing them lightly with wadding soaked 
in benzoline, afterwards dusting on plaster of Paris, which 
is beaten out, when dry, with a bunch of feathers. 

Tho jircparation and mounting of bird Ri^cnnons, the objects 
tnosfc usually wdirtcd by the amateur, nro perAumed iti the follow- 
ing maimer. The Hpccinicii to bo operab^l upon should havo its 
iiostnls and t hi (»at closed by jdugs of cotton wool or tow; both 
>\ing-bones should bo broken close to the hotly, and thobiid laid 
upon a table on its kick; and, ns birds — esj)ocially nbito-breasted 
ones— should seltlom, if ever, be opened on tho breast, an incision 
slionld he made iii tho akin under tho ning on tho sido most 
<binuiged, fioni i^hi<’U the thigh protrudes nhen pushed up 
<*lightly ; tins is out tlirongh at its junction with the Inuly, when 
Iho kiiifti IS gently used tt) aeparate tho skin from this, until tho 
wiiig-]»one is seen on the open sitle. This is tlien cut llirongh by 
ueibstirs, and by eaicful niaiiipulalion tlio skin is furllier Ireodtrom 
tho back and breast until the nock can be cut olf. The other hide 
now icniains to bo dealt with ; from this the wing is cut by 
travelling downwards, tlie remaining leg is cut away, and very 
s'arolul skinning over the stoniaeli nn<l upon tho lower back brings 
the opcr.itor to the tail, which is cut off, leaving a small ]>ortion 
of the bone (lliceoccyx) in tbo skin. The body now falls oil*, and 
nothing remains in the skin but tlio neck and head. T<i skin these 
out propoily without umlnly stretching tho integument, is a t.isk 
trying to tno puiioiico, but it can )i« aeeomplished by gnulually 
working the skiii away fn»iu the lack of tho head forwaid, taking 
caro to avoid cutting tho eyes or tho eyelids, but, by cautious 
management, to cut the membranous skin over those jniits, so that 
the eyes are easily extracted fioiu the orbits w'ithout bursting, 
Thflfikiu should l»e freed down nearly to tlie licak, and thou tho 
back of the head, with nock attached, should be cut off, the brains 
extracted, all the flesh cleared from tlie skull and from tho lioneaof 
tho wings, legs, and tail, tho skin painted with tho ])reservativo, and 
ultimately turned into its proper position. When “skins” only 
aro to bo made for the Cabinet, it is sufficienc to (ill the head and 
nock willi chopped tow', tho body with a false one made of tow, | 
iightly packed or loose according to the genius of tlic preparer, to 
B6W 11^) tho skin of the stomaeli, and to ])lacc a band of paper, 
lightly pinned around tho body over tho breast and wings, and 
allow it to remain in a warm position, free fiom dust, for several 
slays or weeks, according to the size of tho specimen. It should 
then bo labelled with name, sox, locality, and date, and jnit away 
with insect powder around it. 

When, how*ever, tho specimen is to be “ mounted,” the 0 ]>eni- 
tions should bo carried up to the point of returning the skin, and 
then a false body of tightly wrapiicd tow is made uiioii a wire 
pointed at its upper end. Tliis is inserted through the iuclsion 
under the wing, tho pointed end goin<v up the neck and through 
tho skull to the outside. ‘When the imitation liody rc.sts within 
tlie skin, pointed wires are thrust through tlie soles of the feet, up 


the skin of the back of the legs, and are finally clenched in tho 
body. Wires are also thrust into tho butts of the wings, follow* 
Ing the skin of the under surface, and also clenched through into 
tho body. * A stand' or perch is provided, and tho bird, being 
fixed ii]>on this, is, after the eyes have liecn inserted, arrangea 
in tho most natural attitude which the skill of tho taxidermist can 
give it 

Mammals are cut along tlie stomach from nearly tho middle to 
the breast, and nro skinned by w’oi'kii^ out tho hind legs first, 
cutting them off under tho skin at the junction of the femur with 
the tibia, and carefully stripping tho in off tho low’cr back ami 
front until tho tail is remdiodi tho flesh and bones of which are 
pulled out of the skin, leaving tho operator free to follow on up the 
naek and cho.st until tlie fore legs are reached, which are cut off 
ill like innuner. Tho neck and head are skinned out down to the 
inner edges of the lips and nose, great care being exercised not to 
cut tho outer portions of the ears, the eyelids, the nose, or the lips. 
Tho flesh being cleared off, and tho brain and eyes extracted, tlie 
skull should ndhoro to the skin by the inner edges of the lips. All 
the flesh should be trimmed from tho hones of tlio legs. The head, 
being shaped, wdiero tho flesh was removed, by tow and clay, is 
returned into the skin. A long wire of suflicicnt strength is 
tightly bound with tow, making a long, ii.nrow body, through 
which wires nro llinist by tho skin of tho soles of the feet. The 
leg wiles and bones being w'rapped W'itli low ami clay into shape, 
the points of tho wires are pushed through the tow body and 
cleiiclted. They and tho body are then bent into the ilesired posi- 
tion, and modelled up by tho addition of more tow and clay, until 
the contours of the natural body me iniitatid, when tho stomach 
is scw'ii up. A hoard is provided upon wdiiidi to fix the 8]>ccimon, 
artificial ej^ca nio inserted, the lips, nose, and eyelids fixed by 
means of pins or needle-points, and the 8;[)eciiucn is then placed 
in a w'-arm situation to dry. 

Reptiles, when small, havo their skin removed by cutting away 
tho altai hnicnt of tho skull to tho cervical vertchne, and by turn- 
ing the decapitated trunk out at the mouth by delicate manipula- 
tion. WhiMi laige, they are cut along their median lino, and 
treated in tho sanie nianner as inammals. 

Eisht's, after biiiig covered on their best sido with paper or 
muslin to protect tlio scales, are cut along tho other sido from the 
tail to the gills, and aro Rkiiincd out by lemoviug “cutlets,” as 
large as is jKissiblo without ciacking the skin, which, indeed, 
should bo kept damp during work. After being cured with a pro- 
sevvative, they aro filled witli sawdust or dry jdaster of raris, sewn 
up, turned over on a board, the fins pinned out, and tlic mouth 
adjusted, and, when perfectly dry, the j»laster may be sliakeri out. 

A new school of taxidermists, with new methods, whose 
aim is to combine knowledge of anatomy and modelling 
with taxidermic technique, are now coining to the front, 
and tho next generation will discard all i)rocesse.s of 
“ stuffing ” in favour of modelling. Within tho limits of 
an article like tho present it is impossible to do more than 
glance at tho intricate processes involved in this. In the 
case of mammals, after tho skin has been conifiletely 
removed, even to the toes, n co}»y is made of tho body, 
posed as in life, and from this an accurate rcprcKcntation 
of form, including delineation of muscles, &c., is built up 
in light materials; the model is then covered with the 
skin, which i.s damped, and pinned in to follow every 
depression and prominence ; the study is then suffered to 
dry ; and, models having been made, in the case of large 
animals, of the mucous membrane of tlie jaws, palate, 
tongue, and lips, these are truthfully reproduced in a 
plastic material. The ordinary gloss ryes are discarded, 
and hollow globes, specially made, aro hand-painted from 
nature, and are fixed in the head so as to convey the exact 
expression which the pose of the body demands. Birds, 
if of any size, can be modelled in like manner, and fishes 
are treated by a nearly identical process, being finally 
coloured as in a “ still life ” painting. 

To give a life-like representation, attention is also paid 
to artistic “ mounting.” By this is meant the surrounding 
of specimens with appropriate accessories, and it is well 
exemplified by the new work shown in tho natural history 
museum at South Kensington, where, for example, birds 
are arranged as in a state of nature, feeding or flying to 
their young, sitting on their eggs, swimming in miniature 
pools, or preening their feathers whilst perched lovingly 
sido by side, and surrounded by exquisitely modelled 
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foliage and flowers. This, with correct modelling of the 
specimens, which, except in rare instances, is not quite so 
striking in the new groups, indicates the future of the art, 
the hope of which lies in the better education of taxi< 
dermists as designers, artists, and modellers, (m. b.) 

TAXILA. See Rawal Pindi. 

TAY, The, the longest river in Scotland, has its source 
on the northern side of Ben Lui, on the borders of Argyll- 
shire and Perthshire, being known in its earlier course as 
the Flllan, and, after forming Loch Dochart, as the Dochart, 
until entering Loch Tay, 25 miles from its source, at an 
elevation above sea level of 553 feet. Its course through 
Perthshire is described In the article on that county. Its 
total length to the town of Perth is about 95 miles, and 
it drains a total area of about 2400 square miles, while its 
estuary extends for about other 25 miles. The navigation 
of the estuary is somewhat impeded by sandbanks. The 
only important port is Dundee, but vessels of 100 tons 
can pass up to Perth, the river being tidal to 2 miles above 
it. The salmon fisheries on the river and its estuary are 
among the most valuable in Scotland. A railway bridge 
over the Tay at Dundee, designed by Sir Thomas Bouch 
(see Bridges, vol. iv. p. 340), was opened for traffic 31ht 
May 1878, but was blown down during the crossing of a 
passenger train 28th December 1879, Some distance to 
the west a new bridge, designed by W. H. Barlow, W'as 
commenced in 1882, and was opened for general trafiic 
20th June 1887. 

TAYLOR, Bayard (1825-1878), one of the most pro- 
lific among American authors, was born at Kennett Square 
in Chester county, Pennsylvania, on January 25, 1825. 
The sou of a well-to-do farmer, ho received his early in- 
struction in an academy at West Chester, and, later, at 
Union ville. At the age of seventeen ho was apprenticed 
to a printer in West Chester. A little volume, published 
ill 1814 under the title Xiviem^ or (he JJatflc of tlic ISierra 
Morem^ a7ul other Poems, brought its author a little cash; 
and indirectly it did him better service as the means of 
his introduction to The Kew York Trihune, With the 
money thus obtained, and with an advance made to him 
on account of some journalistic work to bo done in Europe, 

J. R Taylor” (as he had up to this time signed himself, 
tliougn lie boro no other Christian name than Bayard) set 
sail for the East. The young poet spent a happy lime 
in roaming through certain districts of England, France, 
Ocniiany, and Italy; that lie was a born traveller is 
evident from the fact that this pedestrian tour of almost 
two years cost him only £100, The graphic accounts 
which ho sent from Europe to The New York Tribune, 
The Halurdai/ Evening Post, and The United States Gazette 
were so highly appreciated that on Taylor’s return to 
America he was advised to throw his articles into book 
form. In 1840, accordingly, ajipeared liis Views Apof, or 
Europe seen %vUh Knapsack a?ifl Staff, This pleasant book 
had considerable popularity, and its author now found 
himself a recognized man of letters; moreover, Horace 
Greeley, then editor of the Tribwie, placed Taylor on 
the staff of that journal, thus securing him a certain if a 
moderate income. His next journey, made when the gold- 
fever was at its height, was to California, as correspondent 
for the Tribune ; from this expedition he returned by way 
of Mexico, and, seeing his opportunity, published (1850) 
R highly successful book of travels, entitled Eldorado, or 
Adventures in the Path of Empire, Ten thousand copies 
were said to have been sold in America, and thirty thou- 
sand in Great Britain, within a fortnight from the date of 
issue. Bayard Taylor always considered himself native to 
the East^ and it was with great delight that in 1851 ho 
ymnd himself on the banks of the Nile. He ascended as 
far as 12** 30* N. lat., and stored his memory with count- 
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less sights and delights, to many of which ho afterwards 
gave expression in metrical form. From England, towards 
the end of 1852, he sailed for Calcutta, proceeding thence 
to China, where he joined the cx|)edition of Commodore 
Perry to Japan. The results of these journeys (besides 
his poetical memorials, to viliich reference will be after- 
wards made) were A Journey to Central Africa, or Life 
and Landscajm from Egypt to the Ngro Kmgdoins of the 
Nile (1854) ; 27ie Land of the Saranns, or Pictures of 
Palest hie, Asia Minor, Sicily, and Spain (1854); and A 
Visit to India, China, and Japan in the Year JlS/JS (4855). 
On his return (1854) from these various journeyings ho 
entered, with marked success, upon the career of a public 
lecturer, delivering addresses in every town of impoi tanc© 
from Maine to Wisconsin. After iwo years’ experience of 
this lucrative profession, lie again started on his tra%els, on 
this occasion for northern Europe, liis special object being 
the study of Swedish life, language, and litciuture. Thu 
most noteworthy result was the long narrative poem Lai's, 
but his “Swedish Loiters” to the Tribune wvra also re- 
published, under the title Noiihern 'Pravtl (1857). In 
October 1857 lie married Maria Hansen, the daughter of 
the well known German astronomer. The ensuing winter 
was spent in Greece. In 1859 Taylor once more lra\ersc(l 
the whole extent of the western American gold region, the 
primary cause of tlio journey lying in an invitalioii to 
lectuie at San Francisco. About three years later he 
entered the diplomatic service as secretary of legation at St 
Petersburg, and the following year (18G3) became charge 
d’affaires at the Russian capital. In 1804 he returned to 
the United States and resumed his active literary labours, 
and it was at this period that Hamiah Thurtilon, tlio fii^t of 
his four novels, was published. This book had a moderate 
success, but neither in it nor in its successors did Bayard 
Taylor betray any special talent as a novelist : some of liis 
characters ore faithful studies from life, and he could 
describe well the aspects of nature, — but a good deal more 
than this is necessary for the creation of notcwoithy 
romances. In 1874 ho went to Iceland, to take part in the 
centennial celebration which was held in that year. In J uiie 
1878 lie was accredited Ibiited States miuister at Beilin. 
Notwithstanding the resistless pas.sion for travel which 
had always possessed him, Bayard Taylor was (when not 
actually en roiUe) sedentary in his habits, especially in the 
later years of his life ; and at Berlin he aggravated a 
constitutional liver affection by too sedulous devotion to 
literary studies and pursuits, in the intervals of leisure from 
his diplomatic duties. Ills death occurred on the 17th of 
December, only a few months after his arii\al in Berlin. 

The inuiii diawhadc to the spread ni’cciit.iiiLO of r».i}.ird 
Tn^lor’s pocti y ns a u hoh* is its j>i.Mpi*tiul dinusciirss His most 
anilatioub productions— his J/tzv/nc of the Goth (1872), Pnuce 
Jhnkalwii (1877), The Pufiira (1870), .nid 

The Prophet ilB7 i) — aic mailed by a c-casrlcss iffoit lo o^Llstl{llIl 
his jioucr. Lois is the least likely of his Innrrpi poems to Minno 
any length of time, it la< Ks the gi.onhose eloepn iiiv niul impies'^n e 
“adjamt.s” of the Masque ov Pnnee DcHlahon, wliile m theiin* and 
tieatiiieiit it is, at mo.st, only sedately n^ieealde. The Put ms of 
the Orient eoiitaiiis Ills most genuinely satisf.utory ]>oetie 
but piobahly long aftir oven the most l.imihar of tins poems 
iiieiitioiied have Leased to ho ])opular, \>heii t■^en the J'u'ici >i't 
and Eldorado no longer hold llie attention ot tls(‘ n’lmtrous |*'i’ Ii<* 
inteicsted in \ividly naiiated exjuMiemes ot titn<l, Iia 3 a. 1 l 'J'.i} loi 
Mill ho remembered by Ids jsoetic and exielliiit tj.tnskit.' n ot 
Faust. Tayloi hit, in all tiulli, “the toiinenl and the ecstasy of 
verse”; hut, tis a eiiticnl fiiend lias ■wiitleii of Inin, “Jiis naliiio 
Massoatdeut, bo full-blooded, that slight ninl (oinnion seiisalions 
intoxicated him, and h** estimated their ulkst, and Ins pout i to 
transmit it to others, beyond the tiiie value” lie u It Jile as 
perhaps only the poetic tcmpeiament can exiniuiue I ho h(aut 3 Mjr 
the world; single woiils tlms bceame for hiiii so diaiged Mitli 
poetry that ho overlooked tlic fact that to most jMoplc llieso Mcie, 
simply ill themselves, mere abstract teinis -sunshine, seii, spiing, 
moriiuig, night, and so forth. Thus a .sl.in/.i liaving absolntidv 
nothing original or stiiking or e\en po«tic in it Muuid. bccauHe 
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born of him, seem to bo pootry nnadultcnite : to hia mind, cacb 
line, each word, was charged with deligiitful significance, therefore 
-->B 0 ho felt — would be so also to the syiiipatlietic reader. Ho had, 
from the earliest period at which ho began to com])oso, a distinct 
lyiicnl faculty : so keen indeed was his ear that ho iMscamo too 
insistently haunted by the music of others, pre-cniinently of 
Tennyson. But he had often a true and fine note of his own. 
His best short poems aro ^‘Tho Metempsychosus of the riiie” and 
the well-known Bedouin lovo-soiiff, the latter a stirring lyiic that 
ought assuredly to endure. In his critical eshays BayanlTajlor 
had himself in no inconsiderable degree wliat he wrote of as “that 
pure poetic insight which is the vital spirit of criticwm.** The 
most valuable of these prose dissertations aro the Uliidtea in German 
Literature, 

TAYLOB, Brook (1685-1731), a distinguished mathe- 
matician of Newton’s school, was the son of John 'Taylor, 
of Bifrona House, Kent, by Olivia, daughter of Sir Nicholas 
Tempest, Bart., of Durham, and was born at Edmonton 
in Middlesex, August 18, 1685. He entered St John’s 
College, Cambridge, as a fellow-commoner in 1701, and 
took degrees of Lli.B. and LL.D. rcsiioctivoly in 1709 and 
1714, Having studied mathematics with applause under 
Machiii and Keill, he obtained in 1708 a remarkable 
solution of the problem of the “centre of oscillation,” 
which, however, remaining unpublished until May 1714 
{Phil. I'rana.^ vol. xxviii. p. II), hia claim to jiriority was 
unjustly disputed by ,rohii Bernoulli. Taylor’s Meihodus 
Incrementorum Dirertu H Inveraa (London, 1715) added a 
new branch to the higlier niathcrnatica, now designated the 
“calculus of Unite differences.” Among other ingenious 
aiiplications, he used it to determine the form of movement 
of a vibrating string, by liim first successfully reduced to 
mechanical principles. The same work contained (p. 23) 
the celebrated formula known as “ Taylor’s tlieorem.” It 
is of extensive use in almost every analytical inquiry ; but 
its full importance remained unrecognized until pointed 
out in 1772 (Berlin Mewoin) by Lagrange, who later 
termed it “Ic principal foiidemcnt du calcul diffdrentiel.” 

In hia essay on Linear Perapective (London, 1715) 
Taylor set forth the true principles of the art with much 
originality, and in a more general form than any of his 
predecessors. The little work suffered, however, from the 
lirevity and obscurity wdiich affected most of his WTitings, 
and needed the elucidation bestowed on it in tho treatises 
of Joshua Kirby (1754) and Daniel Fournier (1761). 

Taylor w'as elected a fellow of the Royal Society early in 
1712, sat in the same year on the committee for oijudi- 
cating the claims of Newton and Leibnitz, and acted as 
secretary to the society .lanuary 13, 1714, to October 
21, 1718. During a visit to Paris in 1716 lie made 
accpiaintancc with Bossuet and the Comte do Caylus, and 
knit a warm friendship with Bolingbrokc, whom ho visited 
at La Source in 1720. From 1715 his studies took 
a philosophical and religious bent. He corresponded, in 
that year, witli the Com to de Montmort on the subject 
of Malcbranclu^’s tenets ; and unfinished treatises, “On tho 
Jewish Sacrifices” and “On tho Law^fultiess of Eating 
Blood,” wTitten on his return from Aix-la-Chaiielle in 
1719, were afterwards found among Ills papera Kis 
marriage in 1721 with Miss Brydges of Wallingtjn, 
Surrey, led to an estrangement trom his father, a person 
of somewhat morose temjier, wdiicli terminated in 1723 
after the death of tho lady in giving birth to a son. The 
ensuing two years were spent by him wdth his family at 
Bifrons, and in 1725 he married, with tlio paternal appro- 
bation, Sabetta, daughter of Mr Sawbridgo of Olantigh, 
Kent, who, by a strange fatality, died also in childbed in 
1730; in this case, however, the infant, a daughter, 
survived. Weighed down by repeated sorrows, Taylor’s 
fragile health gave way ; ho fell into a decline, died 
December 29, 1731, at Somerset House, and was buried 
at St Ann’s, Soho. By his father’s death in 1729 he 
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had inherited the Bifrons estate. Socially as well os in- 
tellcctualiy gifted, he possessed a handsome person and 
engaging manners, and was accomplished to an uncommon 
degree in music and painting. As a mathematician, lie was 
the only Englishman after Newton and Cotes capable of 
holding his own with the Bernoullis ; but a great part of 
the effect of his demonstrations was lost through his failure 
to express his ideas fully and clearly. 

A postliiinions work entitled Contemplntio Philoaophiea wn’j 
printed for private circulation in 3793 by liisgiandson, Sir William 
Voting, Bart., prafaced by a life of tho author, and ^ith an appendix 
containing letters addressed to him by Bolitigbioke, Bossuet, &i‘. 
Several short papers by him were published in Phil. Trans. , vob. 
xxvii. to xxxii., including accounts of some interesting experiments 
ill inngnotism and capillary attraction. He ibsiied in 3719 nn 
iinprovfd version of his woik on p«*rsi)cctive, 'ivith tho title AV?c 
Princijdcs of Linear Perspective, revised by Colson in 1749, and 
printed again, with portrait and life of the author, in 1811. A 
French translation appeared in 1753 at Lyons. Taylor gave {Mt- 
thocluH Inerementorum, p. 108) tho firat satisfactory iiivcstigatioii of 
astronomical refraction. 

Spo Watt, BibHotheea Bcitanniea; TTutton, PJtl? and Math. I)u*tionarp \ Ftflla, 
Btoff. dt>^ JIuncifng; Th. Tliumnoti, litU. of the Jl Hocietp. p. 803; Giant, JJut 
Phff^. Attronomy, jt. 377; Maiie, IIxU. de» JSctencet, \il. ]>. 3J1. 

TAYLOR, Sir Henry (1800-1886), poet and colonial 
statesman, was born October 18, 1800, at Bishop-MitL 
dleliam, in the county of Durham. His ancestors had 
been small landowners for some generations, and both his 
studious father, who late in life emerged for a time from a 
recluse existence to make an efficient secretary to the Foor 
Law (Commission, and his original warm-hearted mothei 
were interesting persons. His mother died while he was 
yet an infant, and he was chiefly educated by his fatlicr, 
who, finding him less quick and deeming him less intcb 
ligent than his two elder brothers, allowed him to go to 
sea as a midshipman. Eight months summed up liis 
naval career; it had taken much less to disgust him 
with it. After obtaining Iris discharge ho was appointed 
to a clerkship in the storekeeper’s office, and had scarcely 
entered upon his duties ere he w^as attacked by typhus 
fever, which carried off both his brothers, then living with 
him in London. In three or four years more Iris office was 
abolished ivhile lie was on duty in the West Indies. On 
Iris return he found his father hajqiily married to a lady 
w^hose interest and sympathy proved of pricele.s.s vqlue to 
him. Through her he became acquainted with her cou.^in 
Isabella Fenwick, the neiglibour and intimate friend of 
Wordsworth, xvlio introduced him to Wordsworth and 
Southey. Under the.so influences lio lost his early admira- 
tion for Byron, whose school, whatever its merits, ho at 
least was in no way calculated to adorn, and Iris intel- 
lectual powers developed rapidly. Tii October 1822 an 
article from Iris pen on Moore’s /?vaA Melodies appeared 
ill the Quarterly Review. A year later be departed for 
London to seek Iris fortune as a man of letters, and met 
with such rapid success, though not precisely in this 
capacity, as has but rarely attended an unknown young 
man. He became editor of the London Magazine, ti> 
which he had already contributed, and in January 1824 
obtained, through tho influence of Sir Henry Holland, an 
appointment in tlie Colonial Office, insuring him, not only 
an ample salary, but considerable influence in this depart- 
ment of public affairs. The general standard of the office 
w^as probably a%. Jtiat lime low; at all events Taylor was 
immediately entrusted with the preparation of confidential 
state papers, and his opinion soon exercised an important 
influence on the decisions of tho secretary of state. He 
visited Wordsworth and Southey, travelled on the Con- 
tinent with the latter, and at the same time, mainly 
through his friend and official colleague, the Hon. Hyde 
Villiers, became intimate with a very different set, the 
younger follow'ers of Bentham, without, however, adopting 
their opinions, — “young men,” he afterwards reminded 
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Stuarfc Mill, ‘‘who every one said would be ruined by 
their independence, but who ended by obtaining all their 
hearts’ desires, except one who fell by the way.” The 
reference is to Hyde Villiera, who died prematurely, and 
for whoso sister, afterwards Lady Theresa Lewis, Taylor 
was an unsuccessful suitor. Ho actively promoted the 
emancipation of tho slaves in 1833, and became an in- 
timate ally of Sir James Stephen, then counsel to the 
Colonial Office, afterwards under-secretary, by whom the 
Act of Emancipation was principally framed. His first 
drama, Isaan Comnemut^ was published anonymously in 
1827. Though higlily praised by Southey, it made little 
impression on the pulllic. Philip van Artevehle^ tho sub- 
ject of which had been recommended to him by Southey, 
was begun in 1828, ])ublished in 1831, and, aided by a 
laudatory criticism from l-ockhart’s pen, achieved extra- 
ordinary success, Eibmn the Fair (1812) was less warmly 
received. In the interim he had married (1839) tho 
daughter of his former chief Lord Monteaglo, and, in con- 
junction with Stephen, had taken a leading part in the 
abolition of negro apprenticeship in tho West Lidies. The 
iStafenman^ a volume of essays suggested by his official 
position, had been published in 183G, and about the same 
time he had written in the Quarterly the friendly adver- 
tisements of Words worth and Southey, subsequently pub- 
lished under tho somewhat misleading title of Notes from 
Books, In 18 17 he was offered the undcr-sccrctarysliq) of 
«tate, which he declined. Notes from Life and The Ere of 
ihe Conquest ai)[)eared in this year, and Notes from Books 
in 1819. An experiment in romantic comedy, I'he Viryin 
Widow, aftei wards entitled A Sieilian Summer, was pul)- 
lushed in 1850. “The pleasantest j)lay I had written,” 
>5ays the author ; ‘‘ and 1 never could tell why [>eople would 
not bo pleased with it,” His last dramatic work was St 
( element's Eve, published in 18G2. In 18G9 ho was made 
K.C.M.O. lie retired from the Colonial Office in 1872, 
though continuing to bo consulted by (jovernment. II is 
last days were spent at Bournemouth in the enjoyment of 
universal res[)cct ; and tho public, to whom he had hitherto 
been an almost imjiersonal exi.stenfie, became familiarized 
with tho extieino i)ii*turcs(piencss of his aiiiiearance in old 
AJje, as re[)resented in tlie photographs of Lis friend Mrs 
Cameron, lie died on Marcli 27, 1880. 

Sir llfiiry.Taylor is pio-cniiiiciitly the statc«inmti anion^ KiigTlsh 
fMM'ts. ‘When ho can speak ]»Oftically in this char.ictur lie is 
ampiVHsive, almost great ; when ho clc.ils with tlie nioro piosaic 
aqiocts of poln-y ho is digiiincil and eighty, without boinij alto- 
#»etliiT a poet ; w'hcn his thenio is entiiely unrelated to the eonduct 
of publ 10 affairs or piivato life be is usually littlo inoro tbiiii au 
acconiplislied man of letters. An except ion must bo made for the 
Intel esting ebaraj'ter of KlcMia in P/ulip van Artnxhb, and for 
Aitevolde s eaily love experienee, wbieli reproduces and tiaiisfigures 
tlie wiiter’s own Tho eiroiimstnnoo of Philip van Artevdde beini; 
to a great extent tho vcliiolo of his ow'n ideas and feelings explains 
its gieat superiority to bis other works. It is subjective ns well as 
obj(*eiive, and to a eerttiiii extent lyrical iii feeling, though not in 
foim. Though more elahoiato than any of liis other dramas, it 
'Seems to smell lt‘ss of the lump. lie has thoroughly identified 
himstdf with his hero, and tho only fault to ho foiiml with this 
viohlo picturo of a eonsummato leader and statesman is the aliseiiee 
of the shadow requned lor a tragic ])ortrait. The blame allotted 
to Artcveldo is felt to ho meiely coiiventioiial, and the delineation 
of utiiform excellence becomes monotonous. The hero of Kdinn 
ihe Fair, Dunst.in, tho eeclesiaatn al statesman, tho man of two 
Worlds, is less ayiin»atlu‘tic to the author and less athaetive to 
Iho reader. The cnaractor is iicvci thcless a fine ]isycliologietil 
study, and the jilay is full of histone il if not of dramatic inteicst. 
Imac Comnenus is more Kli/ahethau in tone than his other diumns. 
^Jomneiius is like a x>reliminary sketch for Van Arteveldc; and the 
y>icturo of tho Byzantine coiut and people is exceedingly hvel}'. 
The idea of tho revival of romantic comedy in 7 "he P'lnjui IVidtno 
is excellent, hut the ]ilay lucks the humour which might have 
made it a success. The length of tho sjieechcs, even when not set 
speeches, is a drawback to ull these dramas. Taylor’s lyrical w’oik 

in general laboriously artihcial. It is therefore extraordinaiy 
ikat he should have produced two songs (“ Quoth tongue of neither 
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maid nor wife” and “If I had the wings of a dove”) which it 
would hardly bo an exaggeration to call worthy of Shakespeare, 
jlia character as au essayist rcx»uats his chaiacler as a diamatist. 
Tho essays published under the title of The Statesman occupy a 
peculiar place in literature. They have seiious faults, osiMicially 
tho too obvious imitation of Bacon, hut tliey nevertheless are 
original in their point of view, and then wisdom is the result of a 
different kind of observation fiom that wliieli cpijihtifs the hulk of 
essayists on human life. When writing as om* of these Taylor is 
less removed fiom the common phieo, though nuiiiy of his lumaiks 
are admirnhlc. As a literary critic lie seems uiiahlc to got beyond 
Wonlswortli ami tho select circle of poets atlmiiod by the hitter. 
Ills css.iys on Wordswoith did much to dispel the coii\entioiiai 
]>rejudiecs of tho day, but will not advance the stmlv of tlie ])oet 
where his greatness is already recogiii/ed. II is sIik tuics on Bj roii 
and Shelley are narrow and not a little piesiiin]»tuous. Presump- 
tion, indeed, the last fault to have been evpcitcd m so gi.ive and 
mcasurcMl a writer, is one of those of w'hicli he most ficcly auaiscs 
hirnsulf in the autohiogrujdiy published a )cMir bi-fore liis death. 
It IS not otherwise apparent in this highly iiiteicbting hook, whidi, 
hiniiing a little hy the egotism pardonable in a poet ami tho 
gairulity natural to a veteiaii, is iii the main a ]>le.isnig luul Idilhfiil 
im'tme of nn aspiring youth, an active matuiily, and a happy niul 
tioiiouied old age. (ll. G ) 

TAYLOU, JsAAO (1787-1865), a voluminous writer on 
jihilo.sophical and theological subjects, w’as boi n at Laven- 
liam, Suffolk, in 1787, and was trained by his father to 
bo an artist, but early adopted literature as a [)rofe^.slon. 
From 1824, the year of his marriage, he lived a l>usy but 
imevontful life at Ongar, in the parish of Stanfoul lliveis, 
Essex, where he died on dune 28, 1805. 

Ho early became a contiihntor to the Eihclic AViiVic, wlieii it 
was conducted by Robert Hall and John Poster, ami iii Im 
pnhhshed a small volume entitled Klrmnih of Thomjht This was 
followed hy a translation of Theophrastus with oiigiiial etchings, 
a History of the Transmission of Aiu'if'nt Jlouls to Mndvrn Turns, 
Mrmons and Cvrrcqmndenre of Jane Taylor (his sislci, who ilicsl 
111 1824), and a translation of Herodotus None of these woiks 
attained very great )>o}mlailty ; but in 1829 he ]>iihlishcd .imm}. 
mously a work licaring upon tlie tcligioiis and )u>litu.d piohhMiis 
of the day, cntitliMl The Natural History of Enthnsiasm, whidi wiia 
cageily read and sjwodily ran thiougU cu'lit oi nine editions The 
suci'cssof this pnhlication enconragctl him to jnodncc, aho anonv- 
mously, The Natural History of Fanataism, Spintuat Ihsjwftsm, 
Saturday Evening, and The Physical Thconi oj Anothei Ijp, all 
of wliu h commanded a Luge ciiciil.itum. Among hit suhsojiunt 
woiks may he mentioned Aneinit Christianity, a sc ins ol disscitii- 
tions ill reply to tho “Tiacts for the Times,” a \olnme entitled 
The Bestoration of Belief, and a courbc ol lecturcb on The Spini oJ 
Uchicw Poetry, 

TAYLOR, Jebkmy (1613-1G67), was a native of Cam- 
bridge, and was baptized on tho Ifith August 1G13. JIis 
father, Nallianicl, though a baibcr, was a man of some 
education, rcsfiected by liis townsmen, and lineally de- 
scended from Dr Howland Taylor, Cranim-r’s cliaplain, who 
suffered martyrdom under Mary. Jeremy, alter passing 
through the grammar school, was enteied at Cains College 
as a sizar in 1026, eighteen months after Milton had 
entered Christ’s, and wdiilc Ceorge lleibeit w'as public 
orator and IMmund Waller and Thomas Fuller wi*ie 
undergraduates of the university. He was elected a fellow 
of his college in 1633, but the best evidence of Jus 
diligence as a student is the enormous learning of which 
he showed so easy a command in after jears. Aecepting 
tho invitation of Risden, a fellow-student, to sn}»ply his 
place for a short time as lecturer in St raul’s, he at once 
attracted attention by his remaikable eloquence as well as 
by his handsome face and youthful appearance. Aieli 
bishop Laud, ever on the outlook for men of ca]>aeity, sent 
for Taylor to preacli before him at Lambeth, and, discern- 
ing that his genius w^as worth fostering, dismis.sed him 
from tho overpressure of tlie metropolis to the quiet of a 
fellowship in All SSouls, Oxford, and at the same time, hy 
making him one of his own chaplains, showed his desire 
to keep him in permanent connexion wntli himself. At 
Oxford ly’hillingvvorth ivas then busy witli his great work, 
tho Meliyion of Protestants, and it is possible that by 
intercourse with him Tayloi’s mind may have been turned 
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towards the liberal movement of his age. After two years 
in Oxford, in March 1G38 ho was presented by Jnxon, 
bishop of London, to the rectory of Uppingham, in Hut- 
landshire. In the autumn of the same year he was 
appointed to preach in St Mary's on the anniversary of 
the Gunpowder Plot, and apparently used the occasion 
to clear himself of a suspicion, which, however, haunted 
him through life, of a secret leaning to the Romish com- 
munion. This suspicion seems to have arisen chiefly from | 
his intimacy with Christopher Davenport, better known as 
Francis a Sancta Clara, a learned Franciscan friar who 
became chaplain to Queen Henrietta; but it may have 
been strengthened by his known connexion with Laud, as 
well as by his ascetic habits and ritualistic propensities. 
More serious consequences followed liis attachment to tlio 
Royalist cause, when in 1842 the livings of the loyal clergy 
wore sequestered by decree of i)arliauicut. The author of 
BpUcopacy Asserted ayainst the Aeriam and Acridutli New 
and Oldy ineffective as that w'ork seems in tlio light of 
modern research, could scarcely hope to retain his parish. 
Along with Fuller, Chillingwortli, and others, ho found 
temporary refuge with the king at Oxford. Ills two little 
boys must have been cared for by friends, for his wife, 
Phoebe Langsdale, whom he had married the year after 
his settlement at Uppingham, had died with her third 
child ill that disastrous year 1(542. 

During the next fifteen years Taylor’s movements are 
not easily traced. Homctinies he appears with the king, 
from whom at his last interview he received, in token of 
his regard, his watch and some jc\rels which had orna- 
mented the ebony case in ivhich lie kept his Bible. He 
is supp(»Hod to bo the Dr Taylor who wus taken prisoner 
with other Royalists while besieging Cardigan castle In 
1616 ho is found in iiartnership witli tw’O other deprived 
clergymen, keeping a school at Newton Hall, in the parish 
of Llanvihangcl. It w^as while resident hero that be 
attracted the friendship of one of his kindest patrons, 
Richard Vaughan, earl of Carbery, whoso hospitable 
mansion, Golden Grove, is immortalized in the title of 
Taylors still poiuilar manual of devotion, and whose 
countos.s had the greater distinction of being the original 
of the “liady” in Milton’s Comus, It was also while 
resident in Wales that Taylor married his second wife, 
Joanna Bridges, wdio wus generally understood to be a 
natural daughter of Charles I., and wiio owned a good 
estate, though probably impoverished by Parliamentarian 
exactions, at Maiidinaiii, in Carmarthenshire. From time 
to time he appears in London in the company of his 
friend Evelyn, at whoso table bo met such men as Boyle, 
Berkeley, and Wilkins. Thrice he w^as imprisoned: in 
1653-4 for a wclLintcnded but injudicious preface to his 
Golden Grove \ again in Chepstow castle, from May to 
October 1655, on what charge does not appear; and a 
third time in the Tow'cr in 1657-8, on account of the 
indiscretion of his publisher, Eoyston, w'lio had adorned 
bis “Collection of OfRces” with a print representing 
Christ in the attitude of prayer. This unsettled life, with 
its interruptions, liarassmonts, and jirivations, would seem 
rather to have stimulated than to have stinted the pro- 
ductiveness of his genius. £n 1647 appeared his most 
important work, The Liberty of Pi'ophesyiny^ and in the 
following year the complete edition of liis Apology for 
Avihorized and Set Forms of Liturgy against ike Pretenee 
of ike Spirit^ as well as his Life of Christy or the Great \ 
Exemplar^ a book w'hich at onco won a popularity it still 
in largo measure retains. Then followed in rapid succes- 
sion the Twenty-seven Sermonst “for the summer half-year,” | 
and the Twenty five “ for the winter half-year,” Holy Living^ j 
Holy Dyingy a controversial treatise on the Real Presence, 
the Golden Grove^ and the Unum Ntcessarinniy which by I 
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its Petagianism gave great offence. During these years he 
was also busy with his Ductor DuUtantvum (published in 
1660), which he intended to be the standard manual of 
casuistry and ethics for the Christian people. 

In 1658 settlement was at length reached through the 
kind offices of tho earl of Carbery, who obtain^ for 
Taylor a lectureship in Lisburn. At first he declined a 
|x>8t in w'hich the duty w^as to be shared with a Presby- 
terian, or, as lie expressed it, “ where a Presbyterian and 
myself shall be hke Castor and Pollux, the one up and 
the other dowm,” and to which also a very meagre salaiy 
was attached. He was, however, induced \o it, and 
found, near his patron’s mansion on Lough Neagh, so 
congenial a retirement that even after ho was raised to 
a bishopric he continued to make it his home. At the 
Restoration, instead of being recalled to England, as he 
probably expected and certainly desired, he was appointed 
to the SCO of Down and Connor, to which was shortly 
added tho small and adjacent diocese of IJroniorc. Ho 
was also made a member of the Irish privy council and 
vice-chancellor of the university of Dublin. None of 
these honours were sinecures. Of the university lie writes, 
“I found all things in a perfect disoidcr . . . . aheap 
of men and boys, but no body of a college, no one member, 
either fellow* or scholar, liaving any legal title to his place, 
but thrust in by tyranny or cliance.” Accordingly he set 
himself vigorously to the task of framing and enforcing 
regulations for the admission and conduct of members of 
the university, and also of establishing lociuresliips. His 
episcopal labours were still more arduous. There w^ero, 
at tho date of tho Restoration, about seventy Presbyterian 
ministers in the north of Ireland, and most of these were 
from the west of >Scotland, and w’ore imbued with the dis- 
like of Episcopacy whicli distinguished the Covenanting 
party. No w’onder that Taylor, writing to the duke of 
Ormonde shortly after his consecration, should liavo said, 
“I perceive myself thrown into a place of torment.” His 
letters perliai>s somewhat exaggerate tho danger in which 
ho lived, but tliero is no doubt that his authority was 
resisted and his overtures rejected. His writings also 
were ransacked for matter of accusation against him, “ a 
committee of Scotch spiders being appointed to see jf they 
can gather or make poison out of them.” Here, then, was 
Taylor s opportunity for exemplifying the wise toleration 
he had in other days inculcated. These Presbyterians had, 
like himself, suffered under Cromw^ell for their loyalty, 
and might have been expected to evoke his sympathy ; 
but the new bishop had nothing to offer them but the bare 
alternative — submission to episcopal ordination and juris- 
diction or deprivation. Consequently, in his first visita- 
tion, he declared thirty-six cliurclics vacant ; and of these 
forcible possession was taken by his orders. At tho same 
time many of the gentry were won by his undoubted 
sincerity and dovoicdiicss as w^ell as by his eloquence. 
With the Romanist element of the population he was less 
successful. Ignorant of tho English language, and firmly 
attached to their ancestral forms of worship, they wxre yet 
compelled to attend a service they considered profane, 
conducted in a language they could not understand. As 
Hebor says, “ No part of the administration of Ireland by 
tho English crown has been more extraordinary and more 
unfortunate than the system pursued for the introduction 
of the Reformed religion.” At tho instance of tho Irish 
bishops Taylor undertook his last groat work, the Dis- 
suasive from Po}>ery (in two parts, 1664 and 1667), but, 
as ho himself seemed partly conscious, he might have more 
effectually gained his end by adopting the methods of 
Ussher and Bedell, and inducing his clergy to acquire the 
Irish tongue. 

Nor were domestic sorrow's awanting in these later years. 
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la 1661 he buried, at LiBbum, Edward, the only Burviv- 
iiig son o£ his second marriage. His oldest son, an officer 
in the army, was killed in a duel ; and his second son, 
Charles, intended for the church, left Trinity College and 
became companion and secretary to the duke of Bucking- 
ham, at whose house he died. The day after his son’s 
funeral Taylor sickened, and, after a ten days’ illness, he 
died at Lisburn on the 13lh August 1667, in the fifty-fifth 
year of his life and the seventh of his episcopate. 

Taylor’s fame lias been maintained by the iiopularity of his 
Bcruious and devotional writings rather than by Ixis influonco as a 
theologian or his importance as an ecclesiastic. His mind nas 
neither scientific nor spcj^ilative, and he was attracted rather to 
questions of casuistry tliiui to the deeper problems of pure theology. 
His wide reading and capacious nieinory enabled him to carry in 
his mind the materials of a sound historical theology, but these 
materials were unsifted by critieisni. His immense learning serveil 
him rather as a storehouse of illustrations or ns an armoury out 
of which ho could choose the fittest weapon for disoomfiting an 
opponent, tlian os a quarry furnishing him with material for build- 
ing up a coiiiploU'ly designed and enduring edifice of systematized 
trutli. Indeed, ho had very limited faith in the liuman mind as 
an instrument of truth. “ Theology,” he says, “ is rather a divine 
life than a divine knowledge.” His great plea for toleration is 
based on the impossibility of erecting tlioology into a dcinonstrablo 
fecience. ** It is impossiblo all should bo of one mind. And what 
is impossible to be done is not necessary it should he done.” 
HifTcrcuces of opinion thciv must bo; but “heiosy is not an error 
of tlio understanding but an cnor of the will.” His aim in life 
practical ; his interests were in men rather than in itleas, and 
Ills sympathies were evoked rather by the experiences of iiidivnluals 
than by great inuveinents. Of a decidedly poetic tcmpcmmciit, 
fervid and inohilo in feeling, and of a prolific laiicy, ho had also 
the sense and wit that come of varied contact with men. All his 
gifts were made available for iiillucncing other men by his easy 
eommaiid of a stylo rarely matched iii dignity and colour, AVith 
nil the majesty and stately elaboration uud musical ihyihm of 
Milton’s tineht jiro.se, Taylor’s style is lelievcd and brightened by 
fill astonishing variety of felicitous illustrations, ranging from the 
most homely and terse to the most digniiied niid elaborate. His 
hcinions especially ubouud in quotations and allmsions, vilnch have 
the air of spontaneously suggesting themselve.s, but uhieli must 
sometimes have balllod his licaici.s. Tins set'iiiing pedantry ]«», 
however, atoned for by the clear jmictieal aim of liis sermons, the 
noble ideal lie kciqm ficfore his hearers, and the skill with ulin h 
lie handle.s spiritual cxperienc(‘ and uiges iueentivc.s to viitue. 
ihit, through all liis goigeoiis elocjuonco mid genial Interest in 
linniaii nature, there breaks fiom time to time some dead and 
laboured irrelevancy, the giouth of lii.s training in scholastic 
ihalecyes; for ^Miku some other writers of the 17th century lie 
M'cins almost to have two minds, —one tender, sweet, luxiiiiunt to 
I \cess, the other hard, subtle, foiiiial, pione to delinition and 
logomachy.” 

The fust eollectcd edition of his works was juiblislied by Bishop 
ileber (with a life) ni 1822, reissued after eurcfiil revision by 
Charles Page Eden, 3 852-01. (M. D.) ‘ 

TAYLOU, John (1580-1654), commonly called “The 
Water Poet,” was born at Gloucester in August 1580. Of 
his jiarentage and early boyliood very little is known, and 
that little is mainly to be gleaned from various scattered 
personal allusions in the numerous short writings of this 
prolific wit and rbymster. After fulfilling his apjircntico- 
hhip to a waterman, he seems to have served (1596) in the 
fleet under the earl of Essex, and to have been present at 
the naval attack upon Cadiz. On his return to England 
he took up the trade of Thames waterman, and for a time 
at any rate w^s a collector of the dues exacted by the 
lieutenant of the Tower on all wines destined for London. 
The title of “ Water Poet,” which ho owes to his occujjation 
on the river, is a misnomer. Taylor was no poet, though 
he could string rhymes together with facility; his wit, 
which was vigorous and vulgar, found best expression in 
rollicking prose. He shows a broad sense of rough fun, 
occasionally of humour ; but for the most part liis coiui- 
v:?lities would now meet with scanty appreciation. He 
had a very good opinion of himself, his writings, and his 
importance ; and it was he himself who set forth that he 
^vas the “king’s water poet" and the “queen’s water- 
man,” His literary performances can most easily and most 


satisfactorily be studied in the handsome quarto, contain- 
ing all his productions, edited by Mr C. Hindley, and pub- 
lished in 1872. liis “works,” bixty-threo in number, first 
appeared in one largo volume — now a rarity sought after 
by collectors-— in 1630. He delighted in eccentric freaks, 
calculated in narration to astound both the sober country- 
folk and the somewhat sceptical Londoners. ’Thus, with 
a companion as feather-brained as hinibclf, he once started 
on a voyage from London to Quoen&borough in a paper 
boat, with two stockfish tied to two cane.s for oars ; before 
the journey’s end was reached the frail boat collajiscd, 
as might have been expected, though a qualified success 
finally met Taylor’s efforts. The sjiirit of the bargee 
was in him, and he delighted in rough givc-atid take ; a 
rude lampoon W'as one of his favourite verbal weapons. 
Thus Thomas Coryat, the author of CmdiiieSy having 
excited the literary waterman’s ridicule, was rew'arded 
with a ludicrous dedication in the jiroduction eniilKd 
Taylor's Travels in (Jennanie ; again, the “water poet* 
indulged in abusive satire to his heart’s content in an 
“effusion” which lie called A Kelsey- Winscy, or a Leny 
Come-Twany — a literary castigation which ho inflicted 
uj)on those subscribers to a certain “work” of his wliu 
omitted to substantiate their promises. This produeti(»ii 
was entitled QVie Penniless Pihji'imafje, or the Moueyhss 
Perambulation of John Taylor^ and consisted of an acconiil 
of its author’s pedestrian tour from Loudon to Edinbmgli, 
and to this work some sixteen hundred person.^ arc banl 
to have promised their snjipoit. Another wagering ven- 
ture was a journey to Prague, where he is said to ha\i‘ 
been received and entertained by the queen of Bohemia in 
1 GUO. Two years later Taylor made “a very merry, wherry 
ferry voyage, or Yorke for my money,” ami in the ensu- 
ing year another water-journey, which he subsequently 
described in jirosc and verse as A Kew Diseoeery by St a 
witk a Wherry from Jjondon to Salihbviy. At the out 
break of the Civil War Taylor forsook the river and rclired 
to Oxford, where ho teinjited fortune by keeping a jmblii 
house, liis syinjiathies were wholly with the Ho^alists, 
— the lloysterists, as he called lliem once ; and, v\hcn the 
town suiTcndcred, the “vNatiTpoct” returned to London 
and kept a public-house under the sign of The (Vown, in 
Plmmix Alley, Long Aero. He ineiirred sonic* odium from 
his loyal observance of the king’s death in the i>laci‘mcnt 
above his door of the sign of The Mourning (’rovvn, anti 
ho was forced to take the latter down. Witli cliaractt*rislic 
readiness ho bubstituted for it his own portrait, with boiiie 
doggerel linos uiiderncatli. It was here that in December 
1G54 he died, and in the neighbouring ehurthyard of St 
Martin’s-in-the-Fields his remains were laid. 

At the most, Taylor can only !»• calk'd nn amusing ami viilg.nJy 
clover pamjihletm; he wiote nothing woitli^ ol icnicinhianu* .s.'i\e 
by the historian ol the peiioil in wliiili lit* Ineil, ]»y the* antuiuaiN, 
and by the entliusiaslK* .sliidenL of the many slinggling litlk* Iw 
vvaj's of literature 

TAYLOH, Toai (1817-1880), dramatist and art critic, 
was born at Sunderland in 1M7. After attending bchool 
there, and studying for tw o sessions at (Ba.sgovv uni v ti.sitv , 
he in 1837 entered Trinity College, (’ambridgo, of which 
ho became a fellow. Subsequently he held for two j cai s 
the professorship of English literature at University (’ol- 
lego, London. He was called to the bar (Middle Tcmi»Ic) 
in November 1815, and went on ihenortliorn circuit until, 
in 1850, he became assistant bccretary of the Hoard ot 
Health. On the reconstruction of tlie board in 1854 ho 
w’as made secretary, and on its aliolition his services w^ero 
transferred to the Local (lovernnicnt Act Office, a depart- 
ment of the Home Office created by the Sanitary Act of 
1866. In Lis very early years Tom Taylor showed a j^rc- 
dilection for the drama, and was in the habit of i>erforming 
dramatic pieces along with a number of children in a loft 
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over a brewer’s stable. His first dramatic composition was 
a rhymed fairy tale or extravaganza, written in conjunction 
with Albert Smith and Charles Kenny, and performed in 
1 846. From this time he wrote for the stage continuously 
till the close of his life, his dramatic compositions or 
adaptations numbering in all over 100, amongst the best 
known of which are Still Water Jlutis Deep, Victims, the 
("ontested Election^ the Overland Eoute, the 7'icket of Leave 
Man, Anne Boleyn, and Joan of Arc, Ho may perhaps be 
regarded as the first dramatist of his time, so far as general 
a[)prcciation goes; and, if his chief concern was tlic con- 
struction of a popular acting play, his dramas jiossess at 
the same time considerable literary excellence, while the 
characters are clearly and consistently drawn, and the 
dialogue is natural, yet nervous and pointed. Jn his blank 
verse historical dramas, such as Anne Boleyn and Joan of 
Arc, lio was not so successful. Taylor was also a very 
fre(iuent contributor to the light magazine literature of 
the day. In 1872 he withdrew from public life, and, on 
the death of Shirley Ilrooks in 1873, he became editor of 
Punch, He occai*ionully appeared with success in amateur 
theatricals, more especially in the character of Adam in 
Aa You Like 7/ and of Jasper in A Sheep in Wolf's Cloth- 
ing, He had some talent for painting, and for many years 
was art critic to the Times, ITc died at La\cnder Sweep, 
Wandsworth, 12th July 1880. 

Anait fiom tho drama, bis chief coiitrilmtionH to litcrnfuic are 
Ilia biogruphicH of jiaintcrs, viz., Antobiogiaphy of ]i. It. llainiou 
(18r>3); Autobiography and CorrcsjHmdcncc of V. It. Leslie, II. A 
(1859); and Life and' Times of Sir Joshua JleunohU wbuh 

!md been loft in a very incomplete state by Mr Ta'sIic. lIis Ihstoi leul 
Dramas appealed in one volume in 1877. He also edited, wilh a 
iiicmoiial ]iieftiee, J*en Skclt hes from a Vanished 11 and, silectedjrom 
Papers of the late Mortimer Collins. 

TAYLOll, Zachary (1784-1850), president of the 
United States, was born in Orange county, Virginia, 
November 24, 1784. Ho entered the army as lieiitenanb 
in 1808, and rose to tho rank of major iu the war with 
t.lrcat llritam wliich follow^ed. At the outbreak of the 
^loxican War ho was in command of tho Ameii(‘nii forces 
ill Louisiana and I'exas, and was directed if) make the 
advance into tho disputed territory which brought on the 
ivar. Heating tho Mexicans in two battles, he followed 
them into Mexico, and there defeated Santa Anna in the 
crowning battle of liis cani[)aign, llucna Vista (1847). 
Dissatisfied with his treatuu^nt by tho administration, he 
resigned and returned to tho United States, wdiero the 
Whig i)arty nominated him and elected liim president 
(1848). Tho struggle over tho (juestion of the admission 
of slavery to tho territory taken from Mexico occupied his 
term of ofiice, and he died at Washington, July 1), 18.50. 

TCHAD, Tsad, or Chad, Lakk. See Africa, vol. L j). 
1^55, and Soudan. 

TCHEllKMISSES, or Cuiuiemihses. See Finland, 
vol. ix. p. 219, and llussiA, vol. xxi. j)p. 79-80. 

TCIIKUKASY’ (rdish Czerkasy), a district town of 
liussia, in tho government of Kieff, and 190 miles by 
rail to the south-east of Kicfif, on tho right bank of tlio 
Dnieper. It is poorly built, mostly of wood ; the popula- 
tion has rapidly increased lately, and has doubled since 
1846, reaching 15,740 in 188.‘i. There are now two 
gymnasiums for boys and girls, and several low^er schools. 
The inhabitants (Little Russian) are mostly employed in 
Agriculture and gardening. There is a brisk export trade 
jn corn, refined sugar, tobacco, salt, and timber ; raw sugar 
and manufactured goods are imported, principally by Jewish 
merchants. 

Tolicrkasj', formerly Tcherkassk, was on iin 2 )orti)iit town or tiie 
Okraiiio in tho 15th century, and remnined so, under Polish rule, 
until tho revolt of Hmchiitski, when it bccniiic free. When Wc&t 
Ukraine was taken again by Poland, most of its inhabitants migrated 
to the left bank of tho Dnicx>er, It was annexed by Russia in 1795. 
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TCHERNIGOFF, a government of Little Russia, on 
the left bank of tho Dnieper, bounded by Moghilefit and 
Smolensk on tho N., Orel and Kursk on the £., Poltava 
on the S., and Kieff and Minsk on tho W., has an area of 
20,233 square miles. Its surface is an undulating plain, 
650 to 750 feet high in the north, and from 370 to 600 
feet in the south, deeply grooved by ravines and the 
valleys of tho rivers. In tho nortli, “ beyond the Desna,” 
about 0110 -third of the area is under wood (which is rajddly 
disappearing), and marshes occur along the courses of the 
rivers ; while to the south of tho Desna the soil is dry, 
soinetime.s sandy, and assumes the characters of a steppe- 
land US one proceeds southw'ard. Chalk de^iosits prevail 
111 tho north, and Eocene in the south. The government is 
watered by the Dnieper (which forms its western boundary 
for 178 miles) and its tributaries the Soj and the Desna. 
The latter, which flows through Tchernigoff for nearly 350 
miles, is navigable, and timber is brought down its tribu- 
taries. Corn, linseed, timber, brandy, hemi), and sugar 
are shipped on tho Dnieper, Soj, and Desna, and salt im- 
ported. Tho climate is much colder in tho woody tracts 
of the north than in the south ; tho average yearly 
temiieraturc at the town of TchcniigolT is 44*‘4 (January, 
23% July, G8“‘5). 

The populiilion, which israpiilly incieasitig, rcncbpil 1,09(5,2.50 in 
1KS:5. It IS chiefiy bittlo Kussiaii (85*6 X)ci cent.); (beat Piissiiaiia 
(G 1 ])er cent.), mostly IbiKkolniks, and White Russians (5‘() ])cr 
cent ) inhabit tho noithcni distiulB. JeMs have sjuead lapidly 
since last eenlniy, and now number moie Ihun 45,000. Tlieic are, 
besides, sumc 20,000 Germans as well as Greeks nt Kjezhin. Agri- 
eultuie u the principal oc(‘upation; m the north, howc\er, many 
of tho inliabitants aio engaged in tbc timlx'i* tiaile and vaiioiis 
domestic Hid list lies. GatUe-bi ceding is cann‘d on in llie central 
distiiets, and theic \\cre in 188.3 572,200 horses, 515,300 cattle, 
and 948,000 shcei). licet is extensively cultivated, and iu 1884 
2 inilluui cuts, ol bect-ioot ueio dchveicd to tho thiitcen sugar- 
uotks uithiu tho goveinincnt. The cultuic of tobacco is also in- 
(Tc.ising, upu.irdsot 500,000 cuts, being luoilucod annually Hemp 
IS uidely cultivated Jii the noith, and tlie milder elirnato of tho 
south cncouiages gnrdeiinig. Pce-kecmiig is extensively earned 
on by the Raskolniks. Tar, pitcli, ami a laigo vanety ot uoodon 
maiiulai tures are laigely i>rodiieed in tbc foiest districts, as also 
uio uoveii fabiiCH, felf.s, and leather uaios. Limestone, giind- 
stones, china-clay, and building stone are ipiaiiied. Maiuiiacturcs 
have begun to develop lapidly of late ; by 1881 iliidr yeaily produc- 
tion leached i!l,340,0()0 (£860,000 from sugar-uoiks and distil- 
leiics) Tiade is active, cspeeially since the opening of tlio railway 
between Kieff and Kursk, ubich runs tbrougli Tcheinigoir. The 
government is divided into fifteen distiicts, tho chief towns (with 
populations ill 1885) being Tidiernigoff (ID, 000), Iior/.na (13,700k 
GlukbufI (16,450), Gorodiiya (3.550), Koiioto)) (16,420), Kozelets 
(44.30), Kiolcvets (9190), Mglin (10,880), Novgoiod-S^evcisk (8020), 
Novozybkoff (11,920), N) c/bin (43,020), Oster (3.550), Sosiiitsa 
(.56.50), Staiodub (23,890 in 1880), and Sm.i/li (3770) A number 
of nminjiortant towns (14 /loaac/ii and 49 myesfeehli) possess muni- 
cipal institutions. 

TCHERNIGOFF, capital of tlio above government, 
standn on the right bank of the Desna, nearly half a mile 
from the river, 476 miles from Moscow. Far removed 
from the great channels of trade, its sole importance is 
as an admiuislrativo centre. Its houses are iioorly built, 
and tho streets arc unpaved. The population (19,000 in 
188.5, onc-third being Jews) is almost stationary. Tbo 
ruins of its fortress, and tho old cathedrals of Preo- 
brazhenio and Rorisogltbsk, founded in tho 11th and 12th 
centuries, bear witness to tho former importance of tho 
town. Numerous graves scattered about, and now partly 
cxjilored, speak of the battles which caused its decay. 

Tcheinigoir is known to have existed before tho introduction of 
riniKtiaiiity into liussia. In 907 it is montioned in the treaty of 
Oleg as next to Kiclf, and iu the 11th century it became the capital 
of the principality of Sycvcisk and an impoitant commercial city. 
Tho Mongolian invasion ]>ut an end to its growth. Lithuania 
annexed it in tlio 14th century, but it was soon seized by Poland, 
w'hich held it until tho 17th century. The gi'cat rising in 1648 
rendered it independent until 1654, when tho Cossacks accepted 
tho protectorate of the czars of Moscow. In 1380 it was definitely 
annexed to Russia. 
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of OMUMm, llib jvth 
tMbid% ^ ttoaiit»iBft from flie oold win^ of tiio nc^ 
tojiit!W0O6 of olimAieopoof tihe tnoot lavoaired {M^tsof 
Uttov^ O^g tooxteiudvoimigratipi^ 
ito idl«ibitest8 to Tutrlcey aince tlio Btuwiftn conquest of 
169% it is my tHnly peopled, the populAtion numbering 
but 80|9Sp, rnoeUy Biuwtaqe, on on ares of 2824 square 
tniies. The steep slopes of the Caucasns, whose summits 
range from 2000 to 10^000 feet, are furrowed by narrow 
gorges, and bear a luaslHent vegetation The wim vine~ 
a tSic of former gerdemH-*gr0ws freely in the forests, which 
are sfanost impassable ou acoount of the underwood and 
decaying trees. The moistness of the atmosphere contri- 
butes to the spre^ of the Caucasian fever, which is char- 
acteristic of the littoral. Notwithstanding the proximity 
of the mountains to the sea, a road is now being con- 
structed along the coast, — ^for military reasons. 

AgrioiiUuxe is carried on, but only in the south, --girdening and 
the piUturs of the vine and tobacco being the ^ief occupations 


besides 2ebing and hunting Some manumotures are rising up at 
Kovorossiysk (SeSO inhabitants) and Anapa (5350), the two prin« 
oipal towns, which also have some forei^ tiado. The region Is 
a separate j^vinoe under a military governor residing at Kovo* 
rossiydc, where a new harbour is being <*oxistrtteted. 

TCHlSTOPOL, a district town of Bossia, in the govern- 
ment of Ijiasah, 90 miles to the south-east of that town, on 
the left bank of the Kama. Before 1781 it was a mere 
village (Tihistoye Pole), founded by runaway serfs ; at 
present it is extending rapidly and burning an industrial 
town, with flour-mills, distilleries, and a few cotton-miils. 
The merchants carry on a brisk trade in com brought in 
irom the fertile tracts of Ufa, and shipped down the 
Kama; manufactured wares are imported. The popula- 
tion in 1883 was 18,200. 

TCHITA, capital of Transbaikalia, Eastern Siberia, 
stands 585 miles east of Irkutsk, on the Tchita river, half 
a mile above ite junction with the Ingoda. It was founded 
in 1851 ; and military considerations led to the selection 
of this very small village to be the capital of Transbaikalia. 
Steamers on the Amur and Shilka do not penetrate so far 
as th# upper Ingoda ; they usually stay at Sryetensk, 820 
miles distant. But the military supplies sent every year 
from Transbaikalia to the Amur region usually start 
from Tchita, — the forest^covered hills on the banks of 
the Ingoda supplying material for the oonstructiou of the 
barges (from 100 to 200 in number) on which these sup- 
plies are carried as soon as the melting of the snows in the 
mountains temporanly raises the water in the river to a 
sufficient height. Tchita is built of wood, with unpaved 
streets and wide open spaces. The dryness of the Buriat 
Btep;M close by prevents snow from accumulating to any 
depm, even when the coJd is extreme; the merchandise 
i^rdingly which ns* lorwarded from Irkutsk to the 
Nertdunsk liUstrict is brought to Tchita on carts, and is 
there loaded ou sledges for the continuation of the journey 
down the frozen rivers. The population of Tchita m 
1888 was 12,600. The inhabitants support themselves 
by agriculture, by trade m furs, cattle, hides, and tallow, 
which are bought from the Bunats, and in all kind of 
Q^ufaotored wares imported from Bussia and Western 
Siberia. 

tea. This important food auxiliary, now in daily use 
M a beverage by probably one-half of the population of 
«he world, is prepared from the leaves of one or more 
^nts bdoogiug to the natural order Tem^ramtacem. 
k includes the well-known ornamental genus of 

CSstmsfKo, to which indeed the tea-plants are so 
allied timt mimy qpistemaliie wiiteca thqr are 
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eem gem. The teai»Imte We 4eel 
eultiivated in Cmna for at least a thousand years. ^ 

An ia eeimmonly the case with plants which ^ve bead H 
loip^ under eqltivatioa, there is much doubt as to Speeifle 
diefinctions among the varieties of tea. Under the 
ol J%ea d/muMf linnseus originally described tea as a 
Btngle sMcieE ; but with fuller knowledge of the Chinese 
plants he established two species, Thea Bohea and Thta 
tfiridta, and it was assumed that the former was the source 
of bladk tei^ while T/iea vtndts was held to yield the * 
green varieties. In 1848, however, Mr Bobert Fortune 
found that, althouj^ the two varieties of the plant exist 
in different parts of China, black and green tea are made 
indifferentlY from the leaves of the same plant The tea- 
plant is cultivated in China as an evergreen i^rub, which 
grows to a height of from 3 to 5 feet. The stem is bushy, 
with numerous and very leafy branches; the leaves are 
alternate, large elliptical, obtusely serrated, veined, and 
placed on short chauuelled foot-stalks. The calyx is 
small, smooth, and divided into five obtuse sepals. The 
flowers are white, axillary, and slightly fragrant,— -often 



Fiq. 1 — ^Tea Plant (Thea smenns) 

two or three together on separate pedicels. The corolla 
has from five to nine petals, cohering at the base. The 
filaments are short, numerous, and inserted at the base of 
the corolla, the anthers are large and yellow, the style 
trifid, and the capsules three-celled and three-seeded. 

The vindts varieties are hardier, and possess larger and 
brighter green leaves than belong to the Bohea variety. 
No strictly wild tea-plants have been discovered in China, 
but an indigenous tea-tree (TViea aesamira) is found in 
Assam, which botanists now incline to regard as the 
parent species of all cultivated varieties It differs m 
many respects from the Chinese plants. The indigenous 
Assam tea-plant is a tiee attaining a height of from 15 to 
20 feet, growing in the midst of dense moist jungle and 
in shady sheltered situations. Its leaves vary considerably 
in size, form, and venation, being usually smooth, thick, 
and leathery, lanceolate, ovate lanceolate, or oblong lanceo- 
late. They are variously dotted with pellucid cells con 
oil, and the number of such cells ahouu 
by the leaf is held to be an indication of the quality of 
it wiU yield. The leaf of the Chinese plant never exceeds 
4 inoIiM in while thet of the Asnani tree neobef 
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9 and Qjpmrdtr !Mid plant is bandy, and 

capable of ilirivi]^ Under vmr diA^t coaditioiis of 
dimato and situation} u^fai}e the indigenous plant is tender 
and difficult of oultiY^on, requiring for its success a dose, 
hot, moist, and equable climate. The characteristic vena- 
tion of the leaf of the Chinese tea-plant is delineated in 
fig* 2. In minute atmcture the leaf presents 
characteristic appearances The 
under side of the young leaf is 
densely covered with fine one- 
celled thick-walled hairs, about 1 
mm. in length and *015 mm. in 
tUoknesa. These hairs entirely 
disappear with increasing age. 

The structure of the epidermis of 
the under side of the leaf, with 
its contorted cells, is represented 
( K 160) in fig. 3. A further char- 
acteristic feature of the cellular 
structure of the tea-leaf is the 
abundance, especially in grown 
leaves, of large, branching, thick- 
walled, smooth cells (idioblasts), 
which, although they occur in 
other leaves, are not found in such 
as are likely to be confounded 
with or substituted for tea. The 
^ minute structure of the leaf in 
section is illustrated in fig. 4. 
of The cultivated varieties of tea, 

Ipwirtt being comparatively hardy, poesess j,,o, iIm. 

an adaptability to climate excelled 
i among food plants only by the wheat The limits of actual 
tea cultivatiou extend from 39* N. lat. in Japan, through 
the tropics, to Java, Australia, Natal, and Brazil in the 
southern hemisphere. The tea-plant will even live in the 
open air in the south of England, and withstand some 



amount of frost, when it receives sufficient summer heat 
to harden its wood. But comparatively few regions are 
suited for practical tea-growing. 

Olimste A rich and exuberant growth of the plants is a first 

led sefi. essential of successful tea cultivation. This is only obtain- 
able in warm, moist, and comparatively equable climates, 
where rains are frequent and copious. The climate indeed 
which favours tropical profusion of jungle growth — still 
steaming heat-*^i8 that most favourable for the cultivation 
of tea, and such climate, unfortunately, is most pngudicial 
to the health of Europeans. It was formerly supposed 
that comparatively temperate latitudes and steep moping 
ground afforded the most favourable situations for tea- 
planting, and much of the disaster which attended the 
early stages of the tea enterprise in India is traceable to 
this erroneous conception. Tea thrives best in light friable 





the plant hdifig spemall^ ittpaimfit of 
and stagnant walier IJiiddUtiyigw^-imte]!^ 
the ram escape s ,n".i i 'xwi 
freely, yet with^ait 
washing away the 
soil, are the most 
valuable for tea gar- 
dens. As a matter 
of fact, many of the 
Indian plantations 



are established on 
hill-sides, after the 
example of known 
districts in CJhina, 4.--eoctlon 

where hill slopes and odd comers are commonly occupied 
with tea-plants. 

Aceordmg to Chinese legend, the virtues of tea (e^ Mm 
pronounced in the Amoy dialect whence the Eimlish 
name) were discovered by the mythical emperor ^in- 
nung, 2737 b.o., to whom all agricultural and medicinal 
knowledge is traced. It is doubtfully referred to in the 
book of ancient poems edited by Confudue^ all of which 
are previous in date to 550 b.c. A tradition exists in 
China that a knowledge of tea travelled eastward to and 
in Chinc^ having been introduced 543 a.j>. by Bodhidharma, 
an ascetic who came from India on a missionary expedition, 


but that legend is also mixed with mythical and super- 
natural detaua But it is quite certain, from the historical 
narrative of Lo Yu, who lived in the Tang dynasty (618- 
906 A.D.), that tea was already used as a beverage in the 
6th century, and that during the 8th century its use had 
become so common that a tax was levied on its consump- 
tion in the 14th year of Tih Tsung (793). The use of tea 
in China in the middle of the 9th century is known from 
Arab sources (Reinaud, Relation dee Voyagee^ 1845, p. 40). 
From China a knowledge of tea was carried Ipto Japan, 
and there the cultivation was established about the begin- 
ning of the 13th century. Seed was brought from China 
by the priest Miyoye, and planted first in the south island, 
Kiushiu, whence the cultivation spread northwards till it 
reached the high limit of 39* N. To the south tea cultiva- 
tion also spread into Tong-king and Cochin China, ^ut the 
product in these regions is of inferior quality. Till well 
into the 19th century it may be said that China and Japan 
were the only two tea-producing countries, and that the 
product reached the Western markets only through the 
narrowest channels and under most oppressive restrictions 
In the year 1826 the Dutch succeeded in establishing 
tea gardens in Java. At an early period the East India 
Company of Great Britain, as the principal trade interme- 
diary between China and Europe, became deeply interested 
in the question of tea cultivation in their Eastern posses- 
sions In 1788 Sir Joseph Banks, at the request of the 
directors, drew up a memoir on the cultivation of economic 
plants in Bengal, in which he gave special prominence to 
tea^ pointing out the regions most favourable for its 
cultivation. About the year 1820 Mr David Scott, one 
of the Companjr’s servants, sent to Calcutta from the 
district of Kuch Behar and Bangpur — the very district 
iudicated by Sir Joseph Banks as favourable for tear 
growing— certain leaves, with a statement that they were 
said to belong to the wild tea-plant The leaves were 
submitted to Dr Waliioh, Government botanist at Calcut^ 
who pronounced them to belong to a species of OanuUia^ 
and no result followed on Mr Scott’s communication. 
These very leaves ultimately came into the herbarium of 
the Lixmean Society of London, and have authoritatively 
been pronounced to belong to the indigenous Assam tea- 
plaut Dr Wallich’s attribution of this ai^ other specimeoi 


^ Sofk iiam tkifUllmt aliWigli 
imfortiii^^ tlivM^d att^tiotn 
frooft tiba fttg^oanoe it tiba diacoyeqr. It waa upt tUl 
^ 1834 lW» oteroOme by tha inaistaiict of Captain Francis 
Jenkini^ who ouuntained and proved that, called by the 
name (kmeUia or not, the leaves belonged to a tesrplant, 
pr Wallich admitted ‘*the {act of the genuine tea-plant 
being a native of our territories in Upper Assam as 
incontrovertibly proved.” In the meantime a committee 
bad b^n formed by Lord William Bentinck, the governor- 
general, for the introduction of tea culture into India, 
and an official had already been sent to the tea districts 
of CSiina to procure^eeed and skilled Chinese workmen 
to conduct operations in the Himalayan regions. The 
discoveiy and reports of Captain Jenkins led to the 
investigation of the oapaoities of Assam as a tea-growing 
country by Lord William Bentinck's committee. Evidence 
of the abundant existence of the indigenous tea-tree was 
obtained ; and the directors of the 3E£st India Company 
resolved to institute an experimental establishment in 
Assam for cultivating and manufacturing tea, leaving the 
industry to be developed by private enterprise should its 
practicability be demonstrate. In 1836 there was sent to 
London I lb of tea made from indigenous leaves; in 1837 
5 lb of Assam tea was sent ; in 1838 the quantity sent was 
twelve small boxes, and ninety-five boxes reached London 
in 1839. In Januaiy 1840 the Assam Company was 
formed, and thenceforward the cultivation of tea in India 
was carried on as a private commercial undertaking. The 
tea districts of India include, in the order of their priority, 
Assam, Dehra Dun, Kumaun, Daijiling, Cachar, Kangra, 
Haasaribagh, Chittagong, Tarai, and the Nilgiris (Madras). 

Attempts were repeatedly made to introduce tea culture 
in Ceylon, under both Dutch and British authority. No 
permanent success was attained till about 1876, when the 
disastrous effects of the coffee-leaf disease induced planters 
to give serious attention to tea. Since that period the tea 
industry has developed in Ceylon with marvellous rapidity, 
and it has every prospect of taking the first rank among 
Singalese productions. Tea-planting has also been suc- 
cessfully established in Natal. But beyond the regions 
above enumerated the industry has never taken root. It 
has been tried in the West In^es, the Southern States of 
America, Brazil, Australia, and the south of Europe ; but 
cheap labour is a tine qua non of success. Tea can be 
picked in China and the British East Indies for two or 
three pence a day of wages, and it is on such exceedingly 
moderate outlay that the margin of profit depends. 


ra- 


Tea is more or less cultivated for local consumption in all pro- 
try vinces of China except the extreme north, but the regions from 
iua. which it is exported are embraced within the provinces in the 
south-east — Kwang-tung, Fuh-keen, Keang-se, Cne-keang, Keang- 
stt, and Gan-hwuy. Black-tea manufacture belongs to the more 
southerly portion of these regions, the green-tea country lying to 
the north. The methods employed in cultivating the plants and 
in making tea in China differ widely in various districts, and the 
teas retained for native use— especially the high-class fancy teas 
which are never seen abroad, and would prorably not bear ex- 
portotton<— undergo special manipulation. The teas exported are 
of three principal dasses— black tea, green tea, and brick tea. 

In cultivation, the young plants are not ready for picking till 
ftre three years old, iSy which time they should be well 
esUblished, throwing out young shoots or "flukes” with vigour 
pdprofusion. It is these tender shoots, with leaf-bnds and expand- 
ing leaves, which alone are gathered for tea manufacture, and the 
younger the leaf-bud the better is the quality of the tea. Accord- 
mg to ^ineae statements there are four gatheringa of leaves in the 
year. The first is made early in April, when the young leaf-buds 
juv just unfolding, and these, covered below with their fine silky 
yw* taken for making ]^koe or young hyson. The second 
gatuenng takes place about the beginning ofMsy, another in July, 
™ the fourth in August and September. On each succeeding 
the product is less fragrant and valuable, and the find 
lathering is said to consist of Surge leaves of little value. These 
autements do netj, however, accord with Indian experience. 


*) . 

AithmW tekif outline of the Ohiiun tM'inoUiig wteram 
io gtoea V « Bill {(MtMUn a»d Mam/ufitetun ^ T»)\— 

’‘The letivss of Sltdt tsa wre exposed to the tun niid air on olreuhur trayt and 
troatid as ^y, d^ng wlikh an tocinient saccharine fermontatlon it sarnKUMsd to 
takaplaeain oonjimoilon with a volatUo oU. Various modiflcatlons of flaToor 
am tiiua prodnmd hy the management of tliis fermentation: a lost of tannin 
takea plaee by tht conversion of part of the tounlc acid into sugar. Daring this 
change the leaves beoome flacold, and slightly tinged oi spotted with red or brown 
Mlo^g maife^. Md glee out a peeuUar odour, appioxlmating to, or, as some 
think, tdentical with, the odour of tea. A certain change In Uils odour is earefully 
watched by the workmen, thfai being an indication that the roasUng most not Ira 
delayed. It Is not neoetaary to wait till tho leaves arc spotted with md. They 
am then masted in an iron vessel, and afterwaids loUcd with the hands, to 
exprem their jnlees. The roesting and rolling am repeated so long as any juices 
can be expressed from the leaves In the act of rolling. Finally, they ai e dried 
In sievee placed over a charcoal tiro in drying tubes, during which tlie leaves are 
oceagionally taken from the dm, and turned until completdy dried. It Is in this 
last stage of the process that the leaves turn black, though this change of coloui 
Is mainly dno to the proeess of manipulation previously to rossting, and not to 
the actlm of heat.** 

**The leaves of green tea are roasted also in an iron vessel, bift as soon as Green 
gathered, without any previons manipulation, all heating or fermentation of tho tea 
leavee being atudloo^ avoided; they am then rolled as black tea, and flnally 
d»1ed In the aamo voss^ In wtiieh they have been loasted, by constantly stirring 
and moving them about They am also fanned to hasten evaporation, and the 
drying and formation of the peeullar characteristic colour of this tea, wlilcli It 
gmdually acquiies in this process, and which resembles the bloom on some 
frulte.” 

The colour of genuine green tea is entirely due to the rapid drying 
of the fresh leaves, which prevents the chlorophyll from under* 
going any alteration. The green tea sent out of China is almost 
invariably faced or glazed with artificial colouring matter, princi- 
pally with a powdered mixture of gypsum and Prussian blue. 

The names distinguisliing commercial qualities of tea are almost Com- 
entirely of Chinese origin. In general they indicate a gradation mercial 
of qualities from the mie and delicate product of the young leaf- varletifCi 
bud up to the hard and woody expanded and partly-grown leaf. 

The following list represents the ordinary series of qualities, begin- 
ning with the finest : — 

made Tea , — Flowery pekoe, orange pekoe, pekoe, jrakoe souchong, 
souchong, congou, bohea. 

Qreen Tea, — Gunpowder, imperial, liyson, young hyson, hyson 
skin, caper. 

Of these names, }>ekoe is derived from pak-lw (white hairs), the 
pekoes showing the fine downy tips of the young buds ; souchong 
is from aimu-mungt little plant or sort; congou \kung-Ju)t labour ; 
bohea {wu-i\ the mountains iu Fuh-keeu, the centre of the black-tea 
country ; and byson {yu-tsun\ before the rams, or fu-cAi^n, flour- 
ishing spring. Many other names occur in the trade denoting teas 
of special qualities or districts, such as oolong (black dragon) and 
twankay, from the district of that name in the province of Keaug- 
su. Scented teas also form a special class of Chinese produce, in 
scenting the finished tea, either black or green is intimately intei- 
mixed witli odoriferous flowers and left in a heap till the tea is fully 
impregnated with the odour, ‘when tlie two subbtauccs are bepaiated 
by sifting, and the tea so scented is immediately packed and ex- 
cluded from the air. 

Brick tea is the special form iu which tea is prepared for use Brick 
throughout tlie vast tracts of Ccntial Asia. Jt is made ])riucipally tea. 
from broken leaves, stalks, and fragments of large leaves, com- 
pressed into blocks of various sizes. The bricks are^ of various 
degrees of compression, some being lightly squeezed into a loose 
mass and sewed up in cowhide bags, while others form compact 
resonant cakes, in which all trace of the oiiginal leaf striictuie is 
lost, with gilt characters impressed in their surface. Buck tea is 
much in demand over an area greater than the w'hole of Kurope, 
and by many tribes it is stewed with milk, salt, and butter or other 
fat and eaten as a vegetable. The Kussian factors established in 
Hoo-pih pro|)are two sizes of brick tea, which they send of! in great 
quantities through the Kalgau Gate of the Great Wall. 

Under European superviuon the cultivation and especially tlie Tea In- 
manufacture ox tea have in India undergone remarkable improve- dustry 
inonts. Indeed, the traditional and empirical teaching and processes m Indk 
of China proved a most serious stumblingblock to tlie progress of 
the tea industry under Western auspices. The tea-plants now 
cultivated in India are of three principal dosses— the indigenous 
Assam, the Chinese, and a hybrid between the two. By much 
ctussing and intermixture the gradations from one extreme to tho 
other are almost imi>erceptible. The best nualit ies of black teas 
are made from indigenous and high-class hybrid plants, but tiiese 
are comparatively tender and require a close humid climate. The 
hardiness of the Chinese plants is their most impoitant chamctei, 
for, favourably situated, the Assam plant gives a laiger yield of 
delicate young leaf during the season than any othci. 

In favourable circumstances the tea-plant “flushes" or soiias 
forth a fresh crop of tender young shoots froni^ twenty to twenty- 
five times in the course of its growing and picking season of about 
nine months. The average annual yield jrar plant is very vaiiable, 
but may be stated at about one-fifth of a lb of finished tea : and, M 
each acre of a garden holds 1500 to 1600 mature yield 

r acre may be from 300 to 360 lb per annum. The diagrw 

g. 5) from CoL Money's valuable practical treatise on the Cioct* 
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tlMri>iK)tim»rb0|iiid^ it filmportiat tii«ttli« lowuftlifif 
tidM M «ojm^ a at t^emve tha tmd in iti am 

un^mdmiihata^^ ■afrnftiittheiwirtfltiih will than deridom 
rhe tbiaa lesTwi at Hie growing: (a, ^ e) yield end 

Hie whole ehoot Aom «nd inanding / gives pekoe soim^f 
In Uie order 4 their eg^ the individnil leaves manafaotiire into 
A flowery pekee« $ orangejpekoe. e pekoe^ d pekoe sot^ni^ e 
senohong, and/oongen* were the flash farther developed /mother 




Fio. 5 .*— Mode of Picking Tea. 

leaf might be taken, which would he elaseed as bohes, hat that ia 
not a quality recognised by Indian growers. It is not, however, 
the prsotice to pick or treat leaves aspaiately, the whole flush being 
manipulated together, and the tea ia only separated into qualities hj 
sifting after the monafaotnring processes have been oompleted. 

The manufacture of block teals found to be on essentially simple 
matter. Many of the processes employed by the Chinese are quite 
superfluoue, and sevew of the manual operations which onlk 
largely in the Chinese manufactnre, it is found, can with advantage 
be supplanted by mechanical ogenoy. The whole object of the 
bloek-tea mannmi^arer is to ferment, roHi and dry the iea( and 
for that purpoie Hie leaves nndergo^(l) withering, (2) rolling, (9) 
fermenting, and (4) firing or dholing. Between the fermenting 
and the finng operations it is desirable to esipose the leaves to the 
direct sunlirat for on hoar or thereby, ^is cannot always be 
done, AS it is impossible to keep the fermented leaves after they 
have attained their proper state ; nevertheless the best nsnlt u 
always attained in bngnt weather, when it is possible to expoee 
the fermented leaves to the sun. 

The fresh leaves from tlte garden, as they are brought in to the 
factory, ore withered by being spread evenly over sqdare wicker- 
work trays-^leaf chollanies-^ihickly or thinly as the weather is 
hot or cool. Thus they are left exposed to the air till they become 

g aits soft and flaccid, folding toother when pressed in the hand 
ito a clammy mass without orockling or rebound. In cloudy or 
rainy weather St becomes necssaary to wither by machine, ocHng 
on the leaves with artificially dried and heated oir. Withering is 
a preliminary to rolling, in which the flaccid and velvety leaves are 
kneaded, twisted, and rolled back and forward over a table till the 
whole comes into a maahy condition by the exudation of juice. 
While in Chinese tea-making that juice is squeesed out of the leaves, 
in India it is most carefully mpped up and absorbed in the spongy 
moss. In hand-rolling as much os can be worked between two 
bonds is operated on, and passed from man to man along the table 
HU fuHy worked, when it is mode up into a compremed ball and 
so put aside for fermenting. This process is the disHi^ishing 
fisature of black-tea making, and on Its sufficient acoompliahment 
depends much of the character and quality of the tea made. The 
progress of the fermentation must be carenilly watHied. and at the 
point when by the colour it is known to be eufficiently odvanoed 
Hie tea ia in favourable weather sunned by exposure, thlnty spread 
Out to the sunlight for about an hour. It is immediately tnere- 
oftelliflivd, either by Hie fumes of burning charcoal or by a current 
of dried end heated air from one of the numerous moimiuss now 
Sn use. Witih this single finng the process is completed, and the 
tea so finished is siftm by machinery into commercial quoliHes 
according to the of the leaf. 

For the entire tenge of manufacturing oxoraHone numerous forms 
of msehinevy and mechanical devices have been adapted and intro- 
duced in Indian gardens^ so that, apart from picking the leaves, 
tea-makhi|f has bmme j^tically a factory industry. 

The manofiMitum of men tea. is comparatively little prosecuted 
ia India In Futope the demand has greatly fallen away, and, 
though the consamptioa is consideieble in the United Stat^ the 
suppty is ptincipaUy drawn Item Japan, where ite prepaiaHon is 
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awiSM sad softened foe mmig* . thty are^ 
lulled os in hlack«tm fnanutsdsON^ next smsd outhi 
Hiey taksablocl^tliqn^ and H ' 

exposure may be repeated yet a tSid Hunia When 
oompleted the tea is pisoed in a hh^y heated psn> 
oHrred about briskly ttU Hm whoKinaas becomes .. „ 
worked ty hand. Then H is HdhHy Jnsdted in m strong ciMVoe 
bag, in wnioh it i» beaten by a heavy flatisHok to conaoSdqte it, 
ana In this eondition left for a night Kent day it is flred off in a 

or thJ^I^ of^e operoH^^ iacuiM^^ 
and tossing bsiaig kept up the whole Hme, During Hiis flnhg efi 
the green ooloftr of the tea Is developed; and Indian green^tda 
never owes any of ite colour to **facing^' with foreign fmostenoee. 

The quoliHes of a sample of tea and its commercial value con IJHis 
mily with oceunu^ be determined by actual infusion and trial tty aft 
a udlled tea-tester. Certain general and external appeonuioes 
which indicate the dess of a tea ore obvious enough ; but elHioiv|k 
a pekoe may be readily distinguished Item a souchong, m 
souchong of oertola planters or districts may be more voluabm than 
other pekoea While it is impossible to deflne Hie oondlHone 
which determine the oommerdat value of an ordinary black tea, 

CoL Money lava down the following rules; the darker the liquor 
the stronger the tea, and the nearer the approach of the infused 
leaf to a uniform aslmony brown the purer the flavour. Block tea 
of good quality should in infusion yield a clear bright brown Uquot 
emitting a subdued fragrance, and in taete It should be smdd, 
blond, and sweetish, With an agreeable sstringency. Green tea 
yields a Itght-ooloutod liquor of high fragrance, but thin, sliarpf 
and somewhat rospmg in teste as oompored with bhuk tea. 

.The chemical components of tea leaves ore essential oil, Hisine, Qbr 
tannin, boheio acid, quercetin, quercltsnnio odd, galBo acid, omlic try 
odd, gum, chlorophyll, resin, wax, albuminoids, colouring matters, 
cellutose, and mineral asb. Of these the first three-^-essential oil, 
theine, and tannin— ora of in^rtance in the infused beverage. 

The essential oil, on which the flavour of tea depends, is present to 
the extent of from 0 *fi to X per cent* Theine (O 0 H;i^ 4 Of) is an 
alkaloid idenHeol with the caffeine obtained from coffee, and it is 
remorkob/e that the same eubstanco is yielded by the matd or 
Paraguayan tea and the guarana of South America, and by Hio 
kola nut of Central Africa. The Hieobiomine of cocoa is also 
closely allied to theme, and the choracteristio oomponents of the 
extract of meat similarly show certain points of contact with these 
stimulant bodies. To the tannin of tea infusions is due what is 
known os the strength of the tea. Prof. Dittmar has recenHy 
exssmmod a number of China and Indian teas in regard to the pro- 
portions of theine and tannin in their infuaiona and to the depend- 


ence of these . 
result was that Cl 


ns on the time of infiision. The general 

lese tea yields more theine and less tenn^ than 

Indian tea, and that in both cases 10 minutes' infusion extracts 
praoHoally all the theine. Longer infusion odds onlv to the tannin 
that posses into the solution, and, as excess of tannin impedes dfges* 
Hon. prolonged infusion is hurtful and ought to be avoided. 

The quanHtative oomposiHon of 
tea is of oourae subject to great 
variation. The analyses by Mul- 
der given in the accompanymg 
table famish a general idea of the 
proportion of consHtuents. 

A series of iuvesdgatione into 
a large nnmber of teas has been 
oarrm out by Mr G. W. Wigner 
(PAono. /our., fid series, vi, Ifil, 

281, 402). In tea os imported 
he ^ found large proportions of 
moisture which could be expelled 
on exposure to a temperature of 
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2 l 2 * F. In a rouge of thirty-flve samples the average moistare was 
equkl to 7*67 per cent, the lowest— -ui a Chinese young hyson — 
being 4*84, while in eeverol eongous it exceeded 10 per cent The 
oeh m sUty-seven specimens of ordinary and special (undried) teas 
he found to average 5*78 per cent, the maximum being 7*02 and 
the minimum 617 ; and of that ash 54*60 per cent waa’sdlttble in 
water. The proportion of extractive substances in twenty-four 
teoe varied from 2615 in a congou to 44 85 in Moynne young 
hyson. Ths totel average nitrogen from tixty green teas, sSghHy 
faced, was 8*76, from sixty black teas 8*26, from six Amte teso 
8*64, and from exhausted leaves 8*80 per cent. 

So long aa the Western world remained almost eXcluHvel? 


I Tlie tUsbielieeHaltilsriiiiasnaated; momieemtolNmnranioateta from 16 M 
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laMMly niaaa up with 
Bj Idnda at leaTM iMtod 
aatechu, and olaek lead also found 
&At way abuAdantiiy Into tea. On the Sarapean aSde^ eaOiaiiated 
laavei trew agwi^ Impregnate wi^ eateohn and gum, and 
tead nn to do> duty at imh teat and the leavea of numeroua plante 
.^eewroit Imietboriii wUloi^ heedb, plane, JfyUobium 
Mumt fce.-<*>^UNwe fiecdj worked up aa tea. Adnlterated teals now, 
itoweyoiv eompafttlireaj mrsi largely owing to the watohfnlneBa of 
tiieimitoniaaiithoritlea. MoMm, malt is nearly aa cheap to make 
taa from thatemof the tSa^pUmt aa from Umae of any other herht 
there ia not much inoentiva toaubatitUte the fidae for the real 
ij Ata ter j early period in the Shropean history of tea the prob- 
able effects ef Ita use on tbe health and morals of the population 
attm^ Je^ua attention, and a great deal was written, mostly 
^ In a hostile eenae, on the auldect In 1078 we find Hr Henry 
^ Sarlle writing to hie nnole, Mr Beoretary Corentry, in sharp 
tuproof of certain friends of hfa ** who call for tea, instead of pipm 
ani bottlei after dinner, -*-a base unworthy Indian practice, mlch 
I muet ever admire your moat Ohriatian family for not admitting.” 
And he adds, with an audible aigh, ”the truth ia, all nationa are 
Mwittg so wicked at to have some of theae filthy euatoma!** 
§om^ the writen, however, although reaolute for ita banishment 
from the caddy, were willing to give it a place in the medicine 
chest. ” Among many other novmties,” eaya a medical writer in 
1728, ** there ia one which seems to be particularly the cause of tbe 
liypowondriac diaordcn, and ia generally known by tbe name of 
tnea, or tea. It ia a drug which of late years haa very much 
fn^uated itself, aa well into our diet aa regalea and entertain- 
menta, though ita occupation ia not leas destructive to the animal 
economy than opium, or some other drugs which we have at 
piesont learned to avoid. Dr Lettaom was the first medical 
Wter who gave tbe public a reasonable and scientific account of 
tbe plant ; hnt even ne let the fear of ita abnae run away with hia 
Judgment, aaa^ng that ” the first rise of this pernicious custom 
[that of drinking spirits to ezoesa] is often owing to the weakness 
and debility of the system brought on by the daily habit of drinking 
tea ; the trembling hand seeks a temporary relief in some cordial, 
in order to refresh and excite again the enfeebled system, whereby 
such persons almost necessarily fall into a habit of intemperance,” * 
Jonas Hanway (JBetay on Tba, 1756) was among its most vigorous 
assailants. ** Men,” ho says, ** seem to have lost their stature and 

comeliness, and women their beauty What Shakespeare 

ascribea to the ooucealment of love la in this age more frequently 
occasioned by the use of tea.” To these oomplaints echoes were 
not wanting, but after a while the tea<-drinkera hod it all their 
own way. In the meantime, however, tea was not without its 
apologg^. To say nothing df our own familiar poets and essay- 
ists, its praises have been sung by Herricben and by Franoius in 
Greek verses, by Pechlin in litln epigrams, by Pierre Petit in a 
Latin poem of five hundred lines, and oy a German versifier, who 
celebrates, in a fashion of his own, its burial and happy resurrec- 
tion.”* Huet, bishop of Avranenea, has also paid ms graceful 
tribute* to a stimulant to which, probably, no scholar was ever 
more indebted, and which he continued to enjoy at the age of 
ninety. Dr Johnson draws his own portrait as a hardened and 
shameless tea-drinkor, who for twenty years diluted his meals 
with only the infusion of this fiuioinating plant ; whose kettle bad 
scarcely time to cool ; who with tea amiued the evening, with tea 
solaced the midnight, and with tea welcomed the morning.”* 
Authorities are not yet by any means weed as to the exact 
jj^ysiological influence and value of tea. The very striking fact 
that thrine is precisely the characteristic constituent of coffee, 
mato, guarana, and the kola nut, all substances eagerly sought after 
iu Afferent quarters of the globe, serves to show that the alkaloid 
satisfies some craving of the human system, although what its effect 
IS has not yet been certainly determined. The quantity of theine 
consumed even by the moat hardened tea-drinker is exceedingly 
minute, and there are not wanting authorities who assert that it 
IB pmctioally Inert, an assertion surely oontradiotod by the general 
^tinct of the toes. What is indisputable about tea drinking is 
fw it forms an dmeable means of imbibing the proportion of 
Wey nec essary in human nutritidn, which, being taken not, com- 
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vrf«t iMo atittiui Inmlfis uestrs sopor} 
lleasstnpsti otoMJaiiiniemtoeoipDreriies; 
IsagaoHim soWet virito Thee aofiuB.’*— 


.r. S' v' <■ . ’ f ’ 7 — - i 

k dHfcsed warm |^ow« Further^ at ttibd ^ ^ 

w Wemm aomtowtito, it to a medium of taktog, in the fkMi 
w tngar atid mwsm, no inconsiderable amount of real nutiiniiiit* 

The Dsher affsets of tea are more a matter of general impressioii than * 
of asoertiiiiad scientific reality. Ita virtues have nWere been 
bettor sammarised than by the earliest Chinese writer on the sub- 
jCet, the above-mentioned Lo Yu, who says, ** It tempers the spirita 
and hannontoes the mind, dispels lassitude and teuevoa taSsme, 
awakens thought and prevents arowsiness, Imhtens or refieshm tho 
body, and clears the perceptive faculties. ” The gentle exhilaration 
which aeooim^ies the moderate use of tea is not followed by the 
depression which succeeds the use of alcoholic stimuli. Expeneiice 
has siutains the frame under severe muscular or 

Tea is firsquently found to be^beneiiml to sufie^^from^ner^ 
headaohs, and it oonntoraoto to some extent the effects of alcohol 
and of opiates. Taken in excess it pioduces cerebral excitement, 
sleeplessness, and general nervous imtability. The taunm con- 
tained in its infusions also interferes with the flow of the sahva, 
diminishes the digestive activity of the stomach, and impedes the 
action of the bowels. In this view the large quantity of strong 
tea used by tbe poor— and especislly by thesedentary poor,— while 
serving to blunt tbe keen tooth of hunger, must work incalculable 
havoc with the digestive and nervous systems of the consumers. 

It is a remarkable fact that no mention of tea is made by Marco Con 
Polo, and that no knowledge of the substance appears to have mer 
reached Europe till after the establishment of intercourse between and 
Portugal and China in 151 7« The Portuguese, however, did little tisti 
towards the introduction of the herb into Europe, and it was not 
till the Dutch established themselves at Bantam early in the 17th 
century that these adventurers learned firom the phinese the habit 
of tea drinking and brought it to Europe. 

The earliesi mention of tea by an Bnglishman is probably that 
contained in a letter from Mr Wickham, an agent of the East India 
Conmny, written from Firando in Japan, on the 27th June 1615, 
to Mf Eaton, another officer of the company, resident at Macao, 
and asking for ** a pot of the best sort of ehato,** How the com- 
mission was executed does not appear, but in Mr Eaton*s subse- 
quent accoanto of expenditure occurs this item — ** three silver 
porringers to drink chaw in. ” 

It was not till the middle of the century that tlie English began 
to use tea, and they also received their supplies from Java tiif in 
1666 they were diiven out of the island by the Dutch At first 
the price of tea in England ranged from £6 to £10 per !b. In the 
Mercurius FolUteua^ Ho. 485, of September 1658, the following 
advertisement occurs: — **That excellent and by all Physitians 
approved China Drink .called by the Chiueans TV/to, by other 
nations Tay, alias Tee, is sold at the Sultaneas Head, a oophee-house 
in Sweetinj^ Rents, by tbe Royal Exchange, Loudon.” Thomas 
Garwsy, the first English tea dealer, and founder of the well-known 
coffee-house, ** Garraway’s,” in a canons broadsheet, An JBxaet Da- 
sefnptum qfths Growth, QmlUy, and Virtues of the Lea/ Tea, issued 
in 1659 or 1660, wntes, ** in respect of its scarceness and dearness, 
it hath been only used as a regalia in high treatments and enter- 
tainments, and presents made thereof to pnnees and gi nndees. ” In 
that year he purchased a Quantity oi the lare and much-prized com- 
modity, and offered it to tne public, in the leaf, at fixed pnees vaiy- 
ing from 15a to 50 b. the 1b, according to quakty, and also in tne 
inmsxon, **made accoiding to the directions of the most knowing 
merchants and tiavdlers into those eastern countnes ” In 1660 
an Act of the first parliament of the Restoration imposed a tax on 
•< every gallon of chocolate, sherbet, and tea, made and sold, to be 
paid by the maker thereof, cightpence” (12 Oar. II. c. 23). 

* Pepys's often-qnoted mention of the fact that on the 25th 
September 1660, ” I did send foi a cup of tee, a (lima drmk, of 
which 1 never had drunk before,” proves the novelty of tea m 
England at that date. In 1664 we find that the FAst India 
Cbmpany presented the king with 2 lb and 2 oz of ‘*thea,” which 
cost 40s. per lb, and two years afterwards uith another |)aicel con- 
taining 22} lb, for which the directors paid 50s. per lb Both parcels 
appear to have been purchased on the Continent Hot nntil 1677 
is the Compaq lecoided to have taken any stops for the importa- 
tion of tea. The order then given to their agents was for ** teas of 
the best kind to the amount of 100 dollars.^* But their instiuc- 
tions were considerably exceeded, for the quantity imported in 
1678 was 4718 lb, a quantity which seems to have glutted the 
market for several years The annals of the Commny record that, 
in February 1684, the directors wrote thus to Madras —“In regard 
tbea is grown to be a commodity hero, and \so have occasion to 
make presents therein to our great friends at court, we uould have 
you to send ns yearly five or six canisters ot the very host and 
freshest thea.” Until the Revolution no duty was laid on tea 
other than that levied on ^e infusion as sold in the coffee-houses 
By 1 WUliam and Maiy c. 6, a duty of 6b pi lb and 5 per uent 
on tile value was impom. For several years the quantities im- 
ported were very small, and consisted exclusively of the finer sorts. 

The first direct purchase in China was made at Amoy, the toat 
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m MadM and Surat, w|iitii«r it wii brougttt OhiiieM iuului 
after the expuiuon of the ftritiah from Jam During the cIoiidDg 
yean of the oentury the amount brought over eeeme to ha?e been, 
on the uTenge, about 20,000 1b a year. The Instmetione of 1700 
fireoted the euperoargoes to md home 800 tube of the finer green 
teaa and 80 tube of bohea. In 1708 oiden were glTen for 
** 76,000 lb. Singlo (green), 10,000 lb imperial, and 20,000 lb 
bohea.” The average piiee of tea at this penod wee 10a per lb. 

During the 100 yeara from 1710 to 1810 the aggregate sale of 
tea by the East India Oompany amounted to 750,219,016 lb, worth 
£120,804,695, of whioh 116,470,675 lb was re-exported. The dntiea 
during that centurr (excepting a period of eleven yean, 1784-95, 
when they were only 12} por cent.) wore excessive, amounting to 
about 200 per cent, on the value of common teas. The results of so 
enormous a tax were the creation of a gigantic smuagling trade, 
extensive adulteration of imported teas, and much labncation of 
counterfeit tea within the couiitiy. Probably the duty-paid tea 
did not represent more than halt what was consumed under the 
name of tea. The following table exhibits the principal facts con- 
nected with the trade daring the period of the Company’s monopoly, 
whioh terminated on the 22d of April 1834, when the trade was 
thrown open to all, the pi ires quoted bring those of good qualities 
in the Company’s warehouse or in bond:— 



Aternge Flics per fit 
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1788 

3780 

1788 

1788 

1784 

1788 

1788 

1788 

1801 

1891 

1888 


iaawE 

£18, 10/ per oont..»»..M,. ..,.***...* 

AM eer 

£80 per eent.» £80 under 3/8. . 

1 £100 end £08 pereent. 

1 


The progressive increase in the consumption of tea in the United 
Kingdom dnring 60 years from 1886 till 1886 is instmctively shown 
in the acoompanyi^ diimm constmeted by Messrs J. 0. Sular and 
Co., of Lonaon. dotted line represents the ayemge monthly 
consumption in each year ; the fluctuations in price of good souttol 
congou are traced by the black line; and the years iu which reduced 
customs duty came into operation are indicated along the base. 
From 1860 onwards the amount of Indian tea entered for home 
consumption is shown in monthly average by a black column. 
This column brings ont the remarkable fact that the Indian tea 
consumed in the United Kingdom in a year now exceeds the total 



consumption of all kinds in 1860, and is more than doable the 
whole quantity used fifty years ago. 

The rollowiiig table snows the growth of the Britibh tea trade 
for five yeais ending 1886 — 



Indio. 

C«}lo» 

China 

Hong 

Kong. 

Total 

Imports. 

Home C<m- 
lamption. 

1881 

1888 

1888 

1884 

1888 

48.434,180 

88.876,690 

89,888,433 

68,208,309 

68,794,028 

171,676 

807,081 

3,008,810 

2,210,988 

4£42,244 

181,749,892 

143,706,467 

148 249,136 
184,397,091 
191,234,884 





The consumption of tea in the United Kingdom per head was in 
1840 1*22 lb, which increased in 1850 to 1*86 lb; in 1860 it 
reached 2*67 lb, in 1870 3*81 lb, iu 1880 4*06 lb, and now (1887) it 
is about 5 lb. 


Kext to the United Kingdom, the greatest tea-importing nation 
if the United States. Not- 
withstanding that tea has 
from 1878 been duty free 
(duty 26 cents per lb in 1870, 

17*72 in 1871, and 15 in 
1872}( the habit of tea 
drinking does not grow in 
America as it is found to 
do in the British Isles, as is 
shown by the aocompanyii^ 
table. Orth6 7%104,966lS 
of tea imported into 
United States in the year 
ended June 1885, 85,895,885 
lb waa Chinese, 82,156,082 
catoe from Japim, and 
8,640, X48 lb came from Kngland. 
enpoited, principally to Oaiiada. 


Year ending 
30th June. 

lb entered for 
Consumption. 

FerHeed. 

1870 

40,812,189 

1*06 

1871 

46,972.788 

1*19 

1872 

84,224,494 

0*84 

1873 

106,428,570 

2*56 

1875 

64,708,079 

1*47 

1880 

72,169,266 

1*44 

1881 

81,949,796 

1*69 

1882 

79,080,864 

1*60 

1883 

70,771,226 

1*31 

1884 

66,774,234 

1*18 

1885 

69,820,172 

1*22 


Nearly 6,000,000 1b was re- 


Next to the English, the Dutch are the matest consumera of tea 
outside of China ; and the only other considerable tea-nsing nation 
is Russia. The following table gives the amount of tea imported 
in the year 1884 by the principal tea-drinking countries 


Russia . . . 85,600,000 lb — *43 lb per head. 

Holland.. . 8,900,000 „ *91 „ 

Denmark. . 820,000 — *04 „ 

New South Wales. 8,487,981 ,, — 9*15 „ 

Victoiia. . . 11,624,206 „ - 31 99 „ 

South Australia.. .. 2,229,993 ,,"- 7 00 „ 

Queensland. 2,757,277 „ — 8*75 „ 

(^pe of Good Hope .. 1,296,042 „ »• 5*00 „ 


By this table the Australian colonists come out as the mom 
inveterate tea-drinkers in the world. The quantity received by 
Holland in 1884 was 2,250,000 1b less than the imports of 1888, 
but the average of recent times has been 4,600,000 lb. 

The quantity consumed in China has been estimated as high as 
2000 millions of pounds annually, being at the rate of a little more 
than 5 lb per hm of the population ; and, considering the tea* 
drinking habits of the people, the estimate is by no means extrava- 
In this light it may be safe to affirm that the amount of 
tea used yearly throughout the world reaches the gigantic total 
of 2500 millions of pounds. 


The liteiatara ef tea is reiy eopioue hut niach leattared. The 
AUUnring worlui m^be named:— Bontekoe, TYvekU wm hat Ktm^ 

Th$e^ The Hegue, 167S ; tytreitre IMcnir, ITmuaur ai Ouriew du 

dm TM, du Ckfiodot, 9d ed.. I«yoDs, 1688 (tnmtlation of let editlofi by 4oha 
Chomberisyne, London, IfSfi : tramdottoni also la SpoiitOh and Latin): J. O. 
Romtayo, Metuffmhk dm Farit, 1848; Robert Forinne, fhrH Fbori* 
WimdtrHtfft 4n Ghmiat London, 1847; Id., A /oumsy to iha Tta ComdHm if 
OMnm, London, 1888; a Boll 8ba CWrieorionOi GUM, London, 1848; J. J.L.L. 
Jaeohoon,ifand!to«8«oorde£o/liiiirra yaw, 8 vols.,1848s 8. A 

Sehwonkopft M maritoHoehm Xktr fbiA HoUe, 1881 ; Uent-Col. 

S. Meow, Ooftiomtiom mui Monttfdawm ^ 84 ed., Londoa, 1878; F. T. R* 

Dees, Jbmw An J^tenlar'i Cbmjwefwi, umdon, 1888. 8eo oloo pafUamsatary 
papen and ofBdal pttbUeotfona of Indian Oovirnnont ; /mm*, ilsy. Anitk fiSe.* 
Jomr, Agri. modffoiit, Am. M Ac. 




















Fbt HM is t^oj^kal 0 to«ltHes h ha» tio 
eqdajy ttod for eertaia parpoaes it is prefemfila to o&er 
fotewperate olimatea also» Xti pcice is highar than 
that of any other timber, eaoept mahogany.^ Great efiorts 
baye been made to find Bubstitatea, bat no timber has been 
broQjj^ to market in BoQcient quantities combining the 
many yalnable qualities which teak poBsesaeB. 

The first good figure and description of the tree was 
given by ]^eede.* The younger LinnmuB called it Tectona 
It is a large deciduons tree, of the natural order 
PerfoaaoBB^ with a tail straight stem, a spreading crown, 
tiie branc^ets fonr-^ed, with large quadrangular pith. 
It is a native of the two Indian peninsulas, and is also 



Teak {Teetona grandi$)* 


found in the Philippine Islands, Java, and other islands 
of the Malay Archipelago, In India proper its northern 
limit is 24** 40' on the west side of the Aravalli Hills, and 
in the centre near Jhansi, in 25'* 30' N, lat. In Burmah 
it extends to the Mogoung district, in lat 25* 10'. In 
Bengal or Assam it is not indigenous, but plantations have 
been formed in Assam as far as the 27th paraliel. In the 
Punjab it is grown in gardens to the 32d. 

Teak requires a tropical climate, and the most important 
forests are found in the moister districts of India, where 
during the summer months heavy rains are brought by 
the south-west monsoon, the winter months being rainless. 
In the interior of the Indian peninsula, where the mean 
anntml rainfall is less than 30 inches, no teak is found, 
and it thrives best with a mean annual fall of more than 50 

^ The Sanaknt name of teak is and it is certain that in India 
teak has been known and used largely for considerably more than 2000 
yem. In Persia teak was used nearly 2000 years ago, and the town 
of Slraf en the Persian Golf was entirely built of it. is the name 
in Arabic and Persian ; and in Hindi, Mahratti, and the other modem 
JuigasgeB denved&om Sanskrit the tree is called $agt In the 

Umvidian langnages the name is feto, and the Portuguese, adopting 
th^ called it feks, feco, whence the S^lish name. 

The rate in the I^ndon market aiaoe 1800 has fluctuated between 
^10 and £15 per load of 50 cubic feet. 

* fiToiWit ifcfoforsctit, vol. iv. tab. 27, 1688. 
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Im betweta 75* ud 81* Fatur. Near the oeaet the ttee 
is abssulE, aud the most valuable forests are on low hills 
up to 8Q00 feet. It grows on a great variety of soils, but 
tuere is one indispensable condition— perfect drainage or 
a dry subsoiL On level ground, with deep alluvial soil, 
teak does not often form regularly shaped stems, probably 
because the subsoil drainage is imperfect. 

Dwng the dry season the tree is leafless; in hot 
localities the leaves fall in January, but m moist places 
the tree remains green till March. At the end of the dry 
season, when the first monsoon rains fall, the f re^ foliage 
comes out. The leaves, which stand opposite, are from 1 
to 2 feet in length and from 6 to 12 inches in breadth 
On coppice shoots the leaves are much larger, and not 
rarely from 2 to 3 feet long. In shape they somewhat 
resemble those of the tobacco plant, but their substance is 
hard and the surface rough. The small white flowers are 
very numerous, on large erect cross-branched panicles, 
which terminate the branches. They appear during the 
rains, generally in July and August, and the seed ripens in 
January and February. On the east side of the Indian 
peninsula, the teak flowers during the rains in October and 
November. In Java the forests are leafless in September, 
while during March and April, after the rains have com- 
menced, they are clothed with foliage and the flowers open 
During the rainy season the tree is readily recognized at a 
considerable distance by the whitish flower panicles, which 
overtop the green foliage, and during the dry season the 
feathery seed-bearing panicles distinguish it from all other 
trees. The small oily seeds are enclosed in a hard bony 
1-4 celled nut, which is surrounded by a thick covering, 
consisting of a dense felt of matted hairs. The fruit is 
enclosed by the enlarged membranous calyx, in appearance 
like an irregularly plaited or crumpled bladder. The tree 
seeds freely every year, but its spread by means of self- 
sown seed is imp^^ by the forest fires of the dry season, 
which in India generally occur in March and April, after 
the seeds have ripened and have partly fallen. Of the 
seeds which escape, numbers are washed down the hills 
by the first heavy rams of the monsoon. Those collect 
in the valleys, and it is here that groups of seedlings and 
young trees are frequently found. A portion of the seed 
remains on the tree ; this falls gradually after the rams 
have commenced, and thus escapes the fires of the hot 
season. The germination of the seed is slow and uncer- 
tain; a large amount of moisture is needed to saturate the 
spongy covering ; many seeds do not germinate until the 
second or tliird year, and many do not come up at all. 

The bark of the stem is about half an inch thick, grey or 
brownish grey, the sapwood white ; the heartwood of the 
green tree has a pleasant and strong aromatic fiagrance and 
a beautiful golden-yellow colour, which on seasoning soon 
darkens into brown, mottled with darker streaks. The 
timber retains its aromatic fragmnee to a great age. On 
a transversi section the wood is marked by large pores, 
which are more numerous and larger in the spring wood, 
or the inner belt of each annual ring, while they are less 
numerous and smaller in the autumn wood or outer belt 
In this manner the growth of each successive year is 
marked in the wood, and the age of a tree may be 
determined by counting the annual rings. 

The principal value of teak timber for use in in Aim countries is 
its extraordinary durability. In India and in Biinnah bfams of 
the wood in good preservation are often found in buildings sevond 
centuries <dd, and instances aie known of teak beams having lasted 
more than a thousand years.* Being one of the fe w Indi a n timbers 

* In one of the oldest buildings among the ruins of the old city of 
yqayanagar, on the banks of the Tungabhadra in southein India, the 
saperetruoture is supported by planks of teakwood inches thick. 
These were examined in 1881 , they weie lu a good state of 
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4«timd ibv taik #9^d 4i6«r^ iSnal k^efwv fitp Hot t)MMn th« 
ciKNft, for the wood kilittte^liiHp^iiMdllcirthab^ 
ekde ftnd for deoke of )b»fo tomU. It k ako und for fumtttuti 
for door and wiodow fmftoe, for tho Oonetmctiiou of railway ea^ 
rkgaii aiid lor Biaay other ^rpc^ White oats eat the aapwood. 
hot imreljr attaok the heartwooA of teak. It is not, howeyer, pram 
ifidiist the hovinia of the teredo, from whose attacks the tesk piles 
« the wharyee in tke Seafloon rieer haye to be protected by « 

•hjMfctbtnjy of 

Onoe Masoned,, teak timber does not aplit, crack, dixink, or 

S altar ifo rikpo. tn these mialitiei it is sttperior to most timbeta, 
eontaet with iron, noidier the Iron nor the teak sndkriu and 
tfaie respeot it is for saperior to oak. It is not yery hard, 
k oaa&y worked, and takes a beautiful polish. It has gr^ elas* 
adty and strong, and k not very heayy. The avers^ weight 
' ^ aeaaoned wood ductuatee between B8 and 46 Ihper 

Ita weight, therefore, is a little less than that of 
oak. Green teak timber, however, k heavier than water, 

I thoroughly seasoned it cannot be floated. In Burmah, 
where the livera are used to float the timber to the sea- 
peeuliar mode of seasoning teak by girdling has been 
motlsad from time immemorial. Gitdhng consists in making o 
dee|^ drenlar out through bark and sap into the hoartwood, so ae 
bompletely to sever communication between bark and sapwood 
above ana below the cut In teak, as in oak and other trees with 
yrdl*]tiarked heartwood, the drcnlation of the tap only takes place 
, in the sapwood, and the girdled tree therefore dies after a fow days 
if die operation has been efleotually performed. But If even the 
malleat band of sapwood is left connecting the outer layers of 
kood above and below the girdle, the tree is not killed, and often 
, raoovers completely. The girdled tree is allowed to stand one or 
f IWo yuan, and longer if a very latge-sized tree. Being eiposed to 
i the kind and to the action of the aun, the timber of a girdled tree 
, ^ aaasons more mpidly and more completely than that of a tree 
» foUod green, llie teak produced in the preeidenciee of Madras 
gad Bombay and in the Central Provinces is as a rule felled green, 
akd even when dty it generally is a little heavier than the umber 
foorn Burmah.* For a long time to come, the rivers of Burmah 
^ kid Siam will continue to afford the most convenient and most 
eooBomical routes for the transport of timber. Indeed the foreets 
\ drained by the Salwin and its feeders are not likely ever to be 
worked otlierwke than on the present plan, under which the logs 
f Mpi floated singly over the rapids and are caught and rafted lower 
down, at the ky^an or rope station, 70 miles above Maulmain. 

Am already mentioned, t^wood contains an aromatic oil, which 
< gives it a peculiarly pleasant smell and an oily surface when fresh 
’ mtp To this oil may probably with {nstioe be ascribed its great 
durability In Burmah oil is extracted from the timber on a small 
koalo, for medicinal purposes, by filling an earthen pot, which is 
placed inverted upon another, with ehipe of wood, and putting fire 
* lound it, upon winch the oil runs down into the lower vessel. 

4cQording to the oolonr and texture of the wood, several varieties 
uf teak are distinguished in India, Burmah, and Java; in the 
timber tmde, however, these distinctions are of no importance. 
Teak ae well as other trees, when standing isolated, forme side 
j Ikinohes far down the stem, and the wood of such trees is more 
knotty and wavy, and Muerally heavier and darker-coloured than 
the rimber of trees which have grown close together in a dense forest 
\ 4part from the manner m which the tree nad mrown up in the 
forssi;, soil, elevation, and climate have a great innuenoe upon the 
.naiii and the mechanical qualities of teak as of other timbers. 

I llost of the larger logs brought to market have an irregular crack 
or hollow in the centre, which commences at the butt and often 
THUS up a long way. There is little doubt that thk is generally 
^dUa to the action of the fires, which scorch aUd often destiny the 
bark of young trees Such external ii\)ane8 are apt to induce 
. J;aMsy in the wood. Moreover, most teak seedlings which come up 
Uattually are cut down to the ground by the fires of the hot season ; 

preservation and showed the peculiar structure of teak timber in a 
very maiked manneri They had been in the building for 600 yeara 
(JkMli-lfofSikr, voh vU. p. 260). Tn the wall of a palace of the 
Pbmiau kiuga near Baghdad, which wia pillaged in the 7th century, 
tfwo AsasriMna found In 1611 pkoea of Indian teak which were 
pMfoetly eound (Ouseley, ffhasefir in Varum OounUrm ^ ihM Bkurf, 
vol. ii. p. 260, nota 67). In the old cave templea of Salsette and 
alaawhers in wsitsm Ikdfo pieoee of teak hore mnui found in good 
preaervatlon which must have been more than 2000 yeara old. 

^ At 44*6 lb per eabio foot a load of 50 onUe feet weig^ a ton 
(22401b), hence In the Burmah ports a ton of teak timber la taken as 
equivalent to a toad of 50 oubio foot 
* It hat bean armeoiiifor italsd that the trM fo tapped 

for its oil bsfsre felling. 
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tiifo is to flies rim to m hollow. 

tito oontsin nred djf^ which in Kakfoir 
wtoformorly used to dyajdlktoid emoA, MAtivss of Bumaah ngs 
tim teavM M nfotss, to wmp Up pitoria, and for 
In its you& the tree grows wiih oktreme tapidito. Two^ysia^ 
stodllugs on good sou are 6 to 10 foet hmh, and instaiiOM of 
more rapid gipWm are not unoommon, in the plantatione whleb 
have been made since 1656 in Burmah, the teak hao on good sett 
attained an average hei^^t of 60 feet in 15 years, with a gSi*% ' 
toeaitli4|^,of lOukohsa T^ fo between 16* and 16* K. ljst,wiw 
a mean animal temperatum of 76*F. andarainfouof lOOlndwn 
In the Burmah plantations It is estimated that the tree wili^ 
under fovourable clrcumstanoes, attain a diameter of 24 inohoi 
(girth 72 inchee) at the am of 80. Timber of thqt sixe is markto* 
aole, hnt the timber of the natural forests vdiish is at mseat 
bmimht to market in Burmah hae grown much more sloariy, tho 
chief reason being the annual forest fires, which harden m imt 
poveririi the soil In the natural forests of Bunnah and Indiir 
^isak timber with adlameter of 24 inches is never leas than JOG and 
often more than 200 yeara old. In future, the timber gtown in 
plantatiotts and in forests under regular management may be ex- 
pected to grow much faster ; and there » no ground for antscipating 
that rapifiy grown timber will be leas valuable than that o{ alow 
growth, Which is st present brought to market. 

Like the other trees of the diy deciduous forest, teak does not 
attain any extraordinary size. The trees are not generally more 
than 100 to 160 feet high, even under the most favourable 
circumstances, and stems more than 100 feet to the first branch 
are not often foiind. Exceptionally tall trees were measured in 
1661 in the Owaythey forest In Pegn, oast of the Siteng rivdr. on 
gneiss. The stems had 106 to 114 feet to the first branch, wini a 
girth, at 6 foet off the ground, fiom 7 to 16 foet. Larger girths, 
up to 25 foet, are not uncommon. 

I^e teak tree does not uaually form pure foieste. It is eseo- 
ciated with bamboos and a great variety of other trees, which have 
little market value, and, as a rule, thrives best in such company. 
Hence in the plantations established in Burmah, the object has 
been to raise forests of teak mixed with bamboos and other trees 
Most of the teak timber produced is consumed in India. 
The produce of the magnificent forests of Travanoore, Oochfn, 
the Madras peridenoy, Coorg, Mysore, Bombay. Berar, and the 
Central Provinees is ml so consumed Formerly there was a 
considerable export from the ports of the western coast,— Malabar, 
Eanara, Surat, and Broach,— but the country at present requires 
all thq teak which its forests can pioduce ; indeed the demand is 
in excess of the suppW, and laige quantities are imported irom 
Burmah to Cklontta, MuLras, Bombay, and other Indian ports. 
Small quantities are still exprted from the poits of the western 
coast to Arabia and the coast of Alrica. Tlie chief expoH Is 
from Bnrmah, prinolpally from Bangoon and Maulmain. Of the 
other teahr-producing countries, Java exports a little ; Ihere have 
also been exports mm Satoon ; and since 1882 Bankok has sent 
eonsldierahle quantities to Europe. But the Bmmah coast is the 
chief source m supply at present Bangoon has for a very long 
tune been an important place for ehipbnuding, teak being the chim 
timber used : between 1766 end 1625 111 European vessels weie 
built at Baugoon, aggregating 65,000 tons At the same time 
timber was exported, and. when the place was taken by the Bntish 
in 1852, teak was the chief article of export Mamlmain became 
British torritoiy at the close of the first Burmese war in 1826. At 
that time the plaoe was a large fishing village, and it was mainly 
through the export of teak timber and the shipbuilding trade 
that It attained its present importance. From 1829 to 1841 
upwards of 50,000 loads of teak timber were exported, and, in 
addition, 68 vessels were built during that period, sggregsvng 
15,680 tons, sad estimated to have required foi their construction 
24,000 loads qf teak timber. The forests from which Maulmain 
first derived its sitopliet are situated on the Attaran river, a feeder 
of the Salwin. In 1886, however, timber bfgan to come down 
from more distent forests, and in 1841 one-fourth only of \the 
supply was brought from tbs Attaran fotesta V 

Hie Increase iu the export of timber foom the Burmah iiorte whs 
slow at first, but has gone on midly since Bangoon becams\ 
British port. Sines that time the timber brought to the Batinah^ 
ports has corns foom the following sources.— (1) from the forests 
in the British coast provinoes, and Tenasssrim : (2) foom the 

foreets in the former sungdem of Bumab, floated to Bangoon dawn 
the Siteng and Irrawaddy riven ; (6) from the forests in tiie Shan, 
sfotes formerly tributsiy to Bmmh, from the Xsrenni oouatry, 
and from Slam, which is all floated to Mauimain fay the Salwin 
river. Sines 1856 tfas inovsass of the vapidy derived from iSbfm 
three souroea has besn lsigs,SB wB! be sppeisnt frpm the fodtowwig 
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Local consttmptUm In Bangoon and Manlmain.... 


Of tbo quantities exported, between 88,000 and 65,000 loads ^ have 
gone bemid India during this period, the balance having been 
sent to Oalcatta, Bomba;|C^und other Indian ports. The quantities 
here stated do not inclnoe the timber oonsunied in Upper Burmoh, 
nor that brought from the forests drained by the Menain and 
Mekhong rivers on the east side of tho Indo-Chinese Peninsula, nor 
the teak produced in Java and the other islands of the hlalay 
Archipell^* in the extensive forests of tho western peninsula 
of luoia. No data are yet available for a precise esiilnate ; but 
the total amount yielded by these forests, and consumed locally or 
exported, appears to be not loss than 500,000 loads or tons a year. 

In British India a large portion of tho teak-producing tracts 
have since 1856 been placed under conservancy management, and 
Similar measures will doubtless bo oxteuded to the foiosts in 
Uppr Burmah, now aiiuoxod to the British empire, as well as to 
the forests of the feudatory native states. In British India, the 
area of state forests demarcated in older to be pennoiiently con- 
served^ was in 1885 (in round figures) 88,000 square miles, and 
the teak-producing tracts includea in this aica may be estimated 
to cover about 12,000 square miles, or 7,680,000 acres. Largo 
additions will be made to this area, especially in Upx>er Bumian. 
Of teak plantations, 12,000 acres have been formed m Burmah, 
563 acres in Coorg, 8486 at Nilambur in Malabar, and about 2000 
acres in other districts. There are good giounds for estimating 
the ihture yield of plantations at the rate of 50 cubic feet (one 
ton) per acre annually. Tho natural foiests will, in their present 
impoverished condition, not furnish more than one cubic foot per 
acre annually, but, as protectiou against fire is gradually extend- 
ing, the pronoition of teak is everywneie being increased by cultuml 
operations in the forests, and the effect of these measures will 
eventually manifest itself by a considerable increase in the yield. 
In their present condition, the natural foiests demarcated in India 
up to 1887 may be expected to yield 150,000 tons a year, while 
the produce of the plantations Mr ill eventually add 18,000 tons 
more. The teak forests in Java vreie 8ur>eyed in 1871, and their 
area was found to be 2280 square miles, Mhilethe plantations in 
that island in 1880 amounted to 24,710 acres. Tliese figmes will 
serve to show that, if the system conimeiiccd in India and Java 
is maintained, there is no reason to apprehend a diminution ot 
the t<tk bujqdy. (D. BB.) 


TEAL vOld English Tele), a word of uncertain origin, 
but doubtless cognate with the Dutch Taling (formerly 
Talingh and Telingh)^ and this apparently with the Scandi- 
navian Attelmg^And (Brtlnnich, OmitkoL Boi'ealis^ p. 18) 
and Ailing^ which it seems impossible not to connect with 
the Scottish AtteUe or Aiitaly to be found in many old 
records, though this last word (however it be spelt) is 
generally used in conjunction with Teal, as if to mean a 
different kind of bird ; and commentators have shewn a 
marvellous ineptitude in surmising what that bird was. 

The Teal is the Awia emm of Linnieus, and the smallest of tlie 
European as well ns one of the most abundant and highly 

esteemed for the table. It breeds in many parte of the British 
Islands, making its nest in places very like those chosen by the 
Wild Duck, A, hotcaa ; but there is no doubt that by far the greater 
number of those that are taken in decoys, or ore snot, during the 
autumn and winter are of foreign origin. While the female pre- 
sents the wal in9onspicuou8 mottled plumage of the same sex in 
most species of AiuUinmt the male is one of the handsomest of his 
kind. His deep chestnut head and throat are diversified on either 
side by a line oi huff, which, qirix^ng from the gape, luns upward 
to the eye, in front of which it forms a foik, one prong jiassing 
nackwanl above and the other below, enclosing a dark glossy-green 
patch, and both losing themselves in the elongated feathers of the 


^ ^ 9^ tho teak exported to foreign countries from India In 1883-84, 
*7,866 tons went to Great Britain, 8594 tons to Egypt, 2066 tons to 
^yion, 1984 tons to Japan, and 1828 tons to the Cape of Good Hope, 
fl ^tal quantity exported was 46,471 tons. 

Not including 16,000 square miles of second class reserves in the 
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liiaS'liMA OK,.. The bade and aidm of tho body appMur tohdi 
grey, an effect produced by delicate transverse pencillings of black on 
a dull white ground. The outer lanceolate scapulars have one-half 
of their webs pure white, forming a conspicuous stripe along the 
side of the back. The breast is ot a pale salmon or peach-blossom 
colour, each feather in front bearing a roundish dark spot, but 
these spots lessen in number and size lower doM*n, and the warm 
tint passes into white on the belly. The tail-coverts above and 
below are velvety black, but those at tho side are pale omiige. 

The Teal inhabits almost the whole of Euiope and Asia,— from 
Iceland to Japan,— in winter visiting Northcin Afiua and India. 
It occasionally occurs on the westciu shores of the Atlantic; but 
its place in North Ameiica is taken by its rexiresentative, A. 
earoUneruM, the male of which is cosily to he recognired by the 
aljsence of the upper buff line on the side of the head and of the 
white scapular stripe, while he piescuts a whitish crescentic bar 
on the sides of the lower neck just in front ot the wings. 


Species more or less allied to these two arc found in 
most other parts of the world, and among such species art 
some (for instance, the A. gibb&nfrom of tho Australian 
Region and the A. eatont of Kerguelen Island) in which 
the male wears almost the same inconspicuous plumage as 
the female. But the determination of the birds which 
should be technically considered “ Teals, ” and belong 
to the subgonus (generally misspelt JVetftm), as 

distinguished from other groups of Aiuttitue, is a task not 
yet successfully attempted, and much confusion has been 
caused by associating with them such species as the 
Gabgaxey (vol. X. p. 80) aud its allies of the group Quer- 
guedula. Others again have not yet been discriminated 
from the Wigeons (g.v,), the Pintail-Ducks, or 

even from tho typical form of Anas (vf. Ducul, vol. vii. p. 
505), into each of which subgenera the Teals, Nfttiwn^ 
seem to pass without any great break. In ordinary talk 
Teal " seems to stand for any Duck-like bird of small 
size, and in that sense the word is often applied to the 
members of the genus though systematists will 

have it that they are properly Geese. In the same loose 
sense tho word is often applied to the two most beautiful 
of the Family Anatida^ belonging to the genus jBx 
(commonly misspelt Aix) — the Carolina Duck of North 
America, jE, sponsa (not to be confounded with the above- 
named Anas carohn^ms or Nettium carolinense)^ and tlie 
Mandarin-Duck of China, jE. galericulata. Hardly less 
showy than these are the two species of the subgenus 
Eunetia^ — the Falcated Duck, E, falcata^ and the Baikal 
Teal, E, fonnosa^ — both from eastern Asia, but occasionally 
appearing in Europe. Some Biitish authors have referred 
to the latter of these well-marked species certain Ducks that 
from time to time occur, but they are doubtless hybrids, 
though the secret of their ]iarentage may be unknown ; and 
in this way a so-called Bimaculated Duck, Anas bimaetda^ 
was for many years erroneously admitted as a good species 
to the British list, but of late this has been properly 
discarded. (a. n.) 

TECHNICAL EDUCATION. The special education, 
the object of which is to train persons in the arts and 
sciences that underlie the practice of some trade or pr^ 
fession, is technical education. Schools in which this 
training is provided are known as technical schools. In 
its widest sense, technical education embraces all kinds of 
instruction that have direct reference to the career a porpon 
is following or preparing to follow; but it is usual and 
convenient to restrict the term to the special training 
which helps to qualify a person to engage m some branch 
of productive industry. This education may consist of 
the explanation of the processes concerned in production, 
or of instruction in art or science in its relation to in- 
dustry, but it may also include the acquisition of the 
manual skill which production necessitates. The term 
technical, as applied to oducatic n, arose from the necessity 
of finding a word to indicate the s])ecial training which 
was needed in consequence of the altered conditions of 
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conditiooB of pr^aetio^, eonseqaent maioty on tlie appU* 
cation of steam power to macli^ery, demanded a special 
training for those who were to be engaged in produc- 
tive industry, the prevalent system of education was not 
adapted to the requirements of these persons, and schools 
were wanted in which the necessary instruction could 
be obtained. Other circumstances resulting mainly from 
the application of steam power to machinery have rendered 
technical education necessary. Production on a large 
scale led to a great extension of the principle of the 
division of labour, in consequence of which it was found 
economical to keep a man constantly engaged at the same 
kind of work, since the more he practised it the quicker 
and more skilful ho became. Thus employed, the workman 
learned little or nothing of the process of the manufacture 
at which ho assisted, or of other departments of the work 
than the particular one in which he was engaged, and his 
only opportunity of acquiring such knowledge was out- 
side the workshop or factory in a technical school. The 
economy effected by the division of labour led to the 
extension of the principle to other industries than those in 
which machinery is largely employed. There are many 
trades iu which manual skill is as necessary now as over, but 
even in these the methods of instruction prevailing under 
the system of apprenticeship are now almost obsolete. 

In many industries, including trades in which machinery 
is not as yet extensively employed, production on a large 
scale has increased the demand tor unskilled labour, 
numbers of hands being required to prepare the work 
to be ffriishod by a few artisans, flapidity of execution 
is attained by keeping a workman at the same woik, 
which alter a time he succeeds in mechanically perform- 
ing, and continues to do until some machine is invented 
to take his place. In most trades, as formerly practised, 
the master employed a few apprentices who assisted him 
m his work, and who learnt from him to understand the 
details of their craft, so that, when the term of their appren- 
ticeship was over, they were competent to practise as 
journeymen. But now the master has neither time nor 
opportunity to instruct young lads, and the old relation 
of master and apprentice is changed into that of capitalist 
and workman. In consequence of those altered relations 
between employer and employed, there is an acknowledged 
want of properly trained workmen in a number of trades 
in which skilful hand work is still needed ; and in these 
trades a demand has arisen for technical schools, or some 
other substitute for apprenticeship, as a means of suit- 
ably training workmen and foremen. The ever-increas- 
ing competition in production has led to the employment, 
in many trades, of chiidron to do work of a mechanical 
kind requiring little skill; but, whilst thus employed, 
these young people have little opportunity of learning those 
parts of their trade in which skill and special knowledge 
are needed ; and when they are grown up, and seek higher 
wages, they are dismissed to make room for other children. 
Numbers of young men are thus thrown upon the labour 
market, competent to do nothing more than children’s 
work, and to earn children’s wages, and knowing no trade 
to which they can apjiJy their hands. To remedy this^ 
by citing some substitute for the old apprenticeship, is 
one of the objects of a system of technical education. 

A complete system of technical education should provide 
Aecessary instruction for the different classes of persons 
engaged in productive industry. It is usual to divide 
these persons into three classes : — (1) workmen or journey- 
men ; (2) foremen or overseers ; (3) managers or masters. 

The industries in which they are employed may bo 
grouped under four beads ; — (1) those involving the use of 
extensive machiueiy, such as iron and steel manufacture, 


indMiihioe tektile iotaiv 

ehemical trades ; (8) those which unduly require ilie nee 
of baud tools, as cabinet-makiikg, brick-woMc^ jplnmbing^ 
and tailoring ; (3) those depending on artistic skill, as wood 
and stone carving, metal-chasing, decorative work^ and 
industrial designing generally ; (4) agriculture in all its 
branches. These industries will be referred to as manu- 
factures, handicrafti^ art industries, and agriculture. The 
foregoing classification comprises groups which necessarily 
to some extent^ overlap one another. Every factory con- 
tains a carpenter’s and smith’s shop, and handicraftsmen 
of group (2) are r^uired in every manufacturing concern. 
Whilst the industries in which hand labour is exclusively 
employed are becoming fewer and fewer, there are many 
trades which, owing to the frequent invention of labour- 
saving appliances, are passing gradually from the class of 
handicrafts to that of manufactures. In these trades, of 
which watch and clock making and boot and shoe making 
may be taken as examples, there is still a demand for goo£i 
largely if not entirely produced by hand work. In such 
trades, owing to the absence of facilities for instruction in 
the ordinary shops, there is a want of skilled hand labour 
which there is an increasing difficulty in satisfying, and to 
supply this want technical schools of different kinds have 
been established. Then, again, there are many branches 
of manufacturing industry which greatly depend for their 
success upon the designer’s art, and it is necessary that the 
industrial designer should possess a knowledge of the pro- 
cesses of the manufacture in which his designs will be 
utilized, as well as of the properties and capabilities of the 
material to which they will be applied. Indeed, it is the 
possession of this knowledge which mainly distinguishes 
the industrial designer from the ordinary arti&t. To 
determine the best training for such designers is one of 
the problems of technical education. There are many 
trades, too, in which the handicraftsman and the designer 
should be united. This is the case in such industries 
as wood-engraving, metal-chasing, and silversmith’s work. 
In these and other trades the true artisan is the artist 
and handicraftsman combined. 

In order to reconcile some of the different views which 
are held as to the objects of technical education, it is 
necessary to keep in mind the broad distinction, above 
referred to, between the conditions of production'^on a 
large scale, as in those industries in which goods are manu- 
factured by the use of extensive labour-saving machinery, 
and in those trades in which hand work is chiefiy em- 
ployed. Much of the diversity of opinion regarding the 
objects of technical education is due to the difference 
of standpoint from which the problem is regarded. The 
volume of the trade and commerce of Britain depends 
mainly on the progress of its manufacturing industries. 
It is these which chiefiy affect the exiiorts and imports 
The aim of manufacturers is to produce cheaper and better 
goods than can be produced by other manufacturers at 
homo or abroad ; and technical education is valuable to 
them, in so far as it enables them to do so. But the 
artisan engaged in hand industries looks to (lecbmcal 
education for the means by which he may acquire a know- 
ledge of the principles of his trade, which the absence oi 
the system of apprenticeship prevents him. from acquiring 
in the shop. Hence the artisan and the manufacturer 
approach the consideration of the question from different 
sides. To the spinner or weaver who almost exclusively 
employs women to tend his machinery, or to the manu- 
facturing chemist whose workpeople are little more than 
labourers employed in carrying to and fro materials, 
knowing little or nothing of the licientific principles under- 
lying the complicated processes in which they are engaged, 
t\e technical education of the workpeople may seem to 
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miiirMure tb;e fiarviees of a few akOled enl^neersi artistio 
dei^eroi or ecieutific ehemute. Fraa the manufacturer’s 
point of Tiew, therefore, technical instruction is not so 
much needed for the Aandb he emplo 3 r 8 in his work as for 
the htodi that direct it. But in trades in which machi- 
nery plays a subsidiary part, technical teaching supplies 
the place of that instruction which, in former times, the 
master gave to his apprentice, and the workman looks 
to it to supply him with the knowledge of the principles 
and practice of his trade, on the acquisition of which his 
individual success greatly depends. In the former class 
of industries, technical education is needed mainly for 
the training of managers ; in the latter, for the training 
of workmen* Hence has arisen a double cry, — ^for the 
teaching of art and of the higher branches of science, 
with a view to their application to manufacturing industry, 
and for the teaching of trades, and of the scientific facts 
which help to explain the processes and methods con- 
nected with the practice of these trades. This double cry 
has led to the establishment of technical universities and 
of trade schools. 

Owing to the conditions under which manufacturing 
industry is now carried on, it is difficult to select com- 
petent foremen from the rank and file of the workmen. 
The ordinary hands gain a very limited and circumscribed 
acquaintance with the details of the manufacture in which 
they are engaged, and have little opportunity of acquiring 
that general knowledge of various departments of work, 
and of the structure of the machinery in use, which is 
essential to the foreman or overseer. It is in evening 
technical classes that this supplementary instruction, 
which it is the workman’s interest to acquire and the 
master’s to encourage, can be obtained. The history of 
invention shows how frequently important improvements 
in machinery are made by the workman or minder in 
charge of it, and adds weight to the arguments already 
adduced for giving technical instruction to persons of all 
grades employed in manufacturing industry. To these 
advantages of technical education, as affecting the work- 
men themselves as well as the progress of the industry in 
which they are engaged, must be added the general im- 
provement in the character of the work produced, resulting 
from tlft superior and better-trained intelligence of those 
who have had the benefit of such instruction. 

In order that the different classes of persons who are to 
be engaged in productive industry may receive a fitting 
preparatory training, the programme of elementary and 
secondary as well as of the higher education must be 
organized with reference to their special requirements. If 
the demand for technical instruction is to be fully satisfied, 
a great part of our existing system of education must be 
reconstructed, and the training provided in our several 
schools must bo made a more fitting preparation for indus- 
trial work than it is at present. 

Schools in which the course of instruction is not special- 
ized with a view to any particular industry, but is so 
arranged as to form a general preparation for manufac- 
turing or other trade pursuits, are often spoken of as 
professional, technical, or trade schools ; but such schools 
must be distinguished from apprenticeship schools, the 
object of which is to teach trades. Of the former class 
of schools there are excellent examples in the different 
countries of Europe as well as in the United States, and 
^me few have recently been established in the United 
Kingdom. Of the latter class the best examples are 
found in France and Austria* The study of these schools, 
und of the means of providing fitting education for the 
different elasses of producers, may be simplified by a state- 
ment of the following propositions 


EDtrOATIOS lor 

1. The ordinary education of all persons who are likely 
to be engaged in productive industry should be determined 
by the general requirements of their future work. This 
proposition affects the curriculum of all schools in which 
different classes of producers are to be trained, ot 
primary, secondary, and higher schools, and involves the 
consideration of the ^extent to which, in such schools, 
modem languages, science, drawing, and manual instruc- 
tion should take the place of literary and classical studies. 

2. Special schools or classes should be establishod (aj 
for instruction in art, and in those sciences which serve 
to explain the processes of productive industry, including 
agriculture, manufactures, and engineering; (6) for instruc 
tion in the application of art and science to these depart- 
ments of industry; and (r) for the teaching of, and in 
certain cases for practice in, various handicrafts or trades. 

3. The special schools should be adapted to the require- 
ments of the different grades of workers, and to the 
different kinds of work in which they aie or aie likely to 
be engaged. 

A survey of the technical schools in different countries 
shows how these different requirements are met Owing 
to the complexity of the problem, a com]>letD or an ideal 
system of technical education is nowhere to be found. 
Bchools have been established to moot local and present 
wants, and the greatest variety exists in the attempts that 
have been made to establish schools in accordance with the 
foregoing propositions. 

1. Workmen — Many attempts have been made to provide a 
Buhstitute for a]>preiiticoslnp, but hitboito uitli no great success. 
Two classes of workpeople have to be considered— (1) tlios»o encaged 
111 manufacturing indiisiru s, and (2) those engaged in handiciaft 
industiies The ediuntinn of all classes of \ior)v))eople begins in 
the public elementaiy schools , and, in mcw of the fiituie oicupa- 
tion ot the children, it may be taken foi gi anted tlut piimary 
instruction should be practical, ami f>hould im lude diawing and 
elementary science, with some amount of manu il tiainiugfor boys, 
and with needlcwoik, c(»oker>, and doimstio ctonomy for girls. 
In nearly every countiy of Europe, and in tlie United States, 
primary instiuetion includes chawing, in addition to reading, 
wilting, and reckoning. In England this is not yet the case, 
drawing being taught in very few schools outside of tin jurisdiction 
of the London school boaid In Fiautc, Belgium, llollnnd, and 
Sweden handicraft instiuetion is generally included in the cur- 
liculum of elementary schools. Rudimentary science is also taiiglit 
in nearly all the primary schools of Euiopc klodelling is taught 
both to boys and giils in many Continental schools , and in 
Sweden “slojd,” or elementary woodwoik, in whuli simple and 
useful ai tides are constructed with the fewest jxiRsible tools, is 
taught with coubidcrable success to tliildien ot both sexes 

In Germany and Swit/eilund there exists an excellent system 
of evening continuation sc liools, known as FotthtMungs or Erg&nz^ 
unqs-Schulenf in which the insti uctiou of the c luldren who leave 
school before fouitecn, and of those who leave at that age, is con- 
tinued. Inmost of these bchools drawing is taught with special 
reference to local industries In England an attempt is Doing 
made to attiact children to cscmiiig scliools by means of lecieative 
classes These classes aie iiitenrled to continue the c hild s general 
education, and to supplement it by some amount of pinctical 
teaching between the time that he Ic ivcs the ilc mental y school 
and is prepared to take advantage of rsening technical instiuetion. 
The tiaimng of most woikpeopJc, and of iicaily all those who are 
engaged m nianufiictuiingiuihisliy, consists of (1) piirnuy teach- 
ing in elementaiy schools ; (2) piactice in the fac torvor diop , (8) 
evening technical instiuetion. 

In all the piimipal towns thronghoiit Europe evening classes 
have been establibhccl for teaching diawjiig, painfing, ami dr sum 
ing, and the elements ot sdincc in tbcii applu itioii to s,k cd 
industries. On the I'ontinent these ilisscs aie mainly supi»oited 
b> the municipalities, by flic chaiiibcis of comnicrtc, by incliihliial 
or trade societies, by coiiiity boaids, and m *.01110 cases b\ the fees 
of the pupils They leciive little 01 no siipjjoit iioin the state* 
They are well attended by workpeople of all giades, wlio aie cii 
couraged by their era]do>er8 to piofit by these opjiortiinities of 
instruction. In Euglancl evening tcchiiicil in stun tion is moie 
systematically organized than in any other countiy It is under 
the direction of the committee ot the council of ccim ition known 
as the Science and Ait Department, and of tin ( ity and Guilds of 
London Institute for the ^vancemeiit of tc cluneal education, an 
institate founded and supported by the coiporatioii and by a large 
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ittcouragw Uistraeiitm hn pim ndtiatu ana Ivl «it ; theliiiK(l«ttt«) 
In libA apfdicatiQii of Mieftoe, and to some exteni of art to 
different trades. % 

Both tile department and the institute make mnts on behalf Of 
properly registered teimkera on the results of tiie examination of 
their pupils. The directory of the department contains a detailed 
syllabus of the twenty-five difibront subjects on the teaching of 
which grants are paid, and in the programme of the institute are 
found syllabuses of iOstruotion in the technology of fifty different 
trade subjects. In the evening Masses organized by the depart* 
ment, as well as in those in connexion with the institute, the 
workman or foreman engaged in any manufacturing industry has 
the opportunity, by payment of a very small fee, of studying 
art In all its branches, scienc’o theoretically and practioaUy, and 
the technology of any partioalar iodustiy. Provided his early 
education enables liim to take ad\antage of this instruction, no 
better system has been suggested of enabling workmen, whilst 
earning wages at an early age, to acquire manual skill by continuous 
practice, and at the same time to gam a knowledge of the principles 
of science connected with their work and explanatory of the pro- 
cesses of the manufacture in whi(‘h they are engaged. 

Por those engaged in handicraft trades this evening instruction 
is equally valuable, and in many parte of Europe there exiet 
evemng trade schools in which tiie workman is able to supplement 
the ** sectional ” ptactice he acquiies in the shop by more general 
practice in otlioi blanches of his trade. In Vienna, for example, 
and in othoi {tarts of Austria, there are found practical evening 
classes for carpenters, tumeriL joiners, metal-workers, and others ; 
and bimilar clusses, some of which aid subsidized by the City 
and Guilds Institute, have recently been established in England. 
Throughout Europe schools for weaving, with practical work at 
the loom and pattern designing, have ei&ted foi many years. 

To provide a training more like the old system of apprenticeship, 
schools have been established in many parts of Europe which aie 
known as professional, trade, or apprenticeship schools (ieoUs pro^ 
fessumeHeSf deB appr^is, Miaehaehulen), The object is to 
tram workmen ; and the pupils, af|»r completing their course of 
instruction in such a school, are supposed to have learnt a trade. 
The school is the substitute for the shop. In such a school the 
pupils have the advantage of being taught their trade systemati- 
cally and leisurely, and production is made subsidiary to instruc- 
tion. Under such an artificial system of production, the pupil ia 
less likely to acquiie excellence of workmanship and smartness of 
habit than in the nieicantile 8ho{i, under the strain of ecveie com- 
petition. Moreover, the cost of maintenance of these schools 
rendeis it impossible to look to them as a general substitute for 
spprenticeship. By sending into the labour market, however, a 
few highly-trained workmen, who are absoibed in various w'orks 
and exert a beneficial influence on other workmen, these schools 
serve a useful purpose. Schools of this kind have been tried with 
more or less success in difibrent countries. In Paris there is the 
well-known Bcole Diderot for the training of mechanics, fitters, 
smiths, kc. ; and similar schools have been established in other 

K rts of France. A fUrniture-trade school of the same categoiy 
s recently been opened in Pans, and for many years a society of 
Cliristian Brethren nave directed a large school in which several 
different trades have been taught In tois establishment situated 
in the Rue Vaugirard, all the secular and general instruction is 
given gratuitously by tho brothers, and fii the several shops 
attache to the school skilled workmen are employed, who in- 
struct the pupil apprentices, and utilize their labour. This 
system combines many of the advantages of shop work and school 
work, but it depends financially for its success upon the religious 
spirit which actuates its promoters and supporters. The Artane 
school, near Dublin, is conducted on somewhat similar prindplca, 
but is intended for a lower class of children. In Austrii^ particu- 
larly in the rural districts, there are numerous schools for the 
training of carpenters, joiners, turners, cabinetmakers, workers in 
stone and marble, in silver and other metals, Ac. Schools of the 
same class are found in Germany, Italy, and elsewhere. It ia only 
in certain cases, however, that apprenticeship schools can he soia 
to satisfactorily answer the purpose for wtiioh they have been 
established. Where a new industry, especially in rural districts, 
haa to be created , wheie decaying industries need to he revived ; 
where maoliinery is suiiersediiig handwork, and, owing to the 
demands for ordinary hands, there is a dearth of skilled workmen ; 
where through tho effects of competition and other causes the trade 
is carried on under conditions in which competent workmen cannot 
be property trained in the ordinary shop,— in these eases, and in 
various art industries, an apprenticeship school may prove to he 
the best means Of training workmen, and of advancing particular 
trades. Generally, an apprenticeship school should be toolmd upon 
as a temporary expedient, as a form of relief applied at the birth 
or daring any ten^im^ depression of a particular industry. The 
proper training scnool mr workmen is the factory or shop, 

S. jfiwwmen,— The foreman must be familiar with the vanoiia 
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Z workmen, because the number required is fewer* The trarlslgr 
chools in Europe devoted to this purpose is vrty great Thess* 
are three distinct ways in which foremen are being trained. 

(a) The evening technical dasses in Britain and on tha Conttnant 
offer to ambitions workmen an opportunity of acquiring a know- 
ledge of other departmenta of the trade than those in ^ch they 
are engaged, as well as of the smentifio principlos underlying thaur 
work. These rtasses serve the double purpose of improving the 
workpeople and of affording a means of discovering those who axo 
beat nttw to occupy higher posts. 

{b) Sp^al Bidioola have been eatabliahed for the training of ftva- 
men. There are many trade schools of this kind in which aelactid 
boys are received after leaving the elementny achooi The bast 
known are tlioee at Ohftlona, Aix, Nevers, Angers, and Lille in 
Frauoeu These schools are intends for the training of foremen in 
engineering tradea They are state institutions, in which practical 
mechamcal work in the shops is supplemented by theoretical 
instruction. The first of these schools was founded in 1803. The 
course lasts three years, and the number of students in each sdhiool 
must not exceed three hundred. The students spend from six to 
seven hours a day in the workshop, and arc trained as fitters, 
teunders, smiths, and jiattern-makcrs, As in all such schools, 
saleable goods are produced, but, as production is subordinated to 
instruction, the scnool does not bind itself to deliver work at a 
given date, and therefore does not comf^te with any manufacturing 
establishment. The students on leaving these schools are com- 
petent at once to undertake the duties of foiemen, managers, or 
draughtsmen. At Eomotau, Steyr, Klagenfurt, Ferlach, and many 
other places schools have been establisned ou somewhat similar 
pnnciples. In Germany there are special schools for the training 
of foremen in the building trade, which arc cliiefiy frequented in 
the winter, and immerons schools are found in lul parts of the 
Continent for the training of weavers. At Winterthur in Switzer- 
land a school has been established the main purpose of which is 
the training of foremen. In Italy there are numerous technical 
institutes, the object of which is to train young men fov inter- 
mediate posts iu industrial works. In the United States the 
manual mining schools, the number of which is rapidly increasing, 
have somewhat similar o^'ecta. In London, the Finsbury tochnlm 
college of the City and Guilds of London Institute has a day de- 
partment, the mom purpose of which is the tiaining of youths as 
loremen, works managers, Ac., out in this school, as well as in 
those iMt mentioned, the character of tho insti notion deviates 
considerably from that given in French schools, and aims rather at 
preparing yonths to learn, than at teaching them, their trade. 

{e) A tiiird method adopted for the training of foremen is by en- 
oountging selected children of the ordinary rtementaiy schools to 
continue their education in schools of a higher grade of a yeohnical 
character. It is thought that, by developing to a higher degree 
the intelligence and skill of those children who rtiow aptitude for 
scientific and practical work, they will be able, when they enter 
tho shop, to learn their trade more quickly and more thoroughly, 
and to acquire that general knowledge of tneir work, and to edibit 
those spemsl aptitudes, which may qualify them for the position 
of foreman or manager. The education given in these schools, 
although having direct reference to the future career of the pupil, 
is disciplixiary m character, and consists of the subjects of primary 
instruction mrther puraued,— of drawing, modelling, science, 
mathematics, and manual exercises. The curriculum is varied to 
some extent according to local requirements, the technology of the 
staple industries forming m many cases part of the instiuction. 
Such schools, under variM forms, have b^n established in most 
Oontinental countries, some of the best examples of them being 
fonnd in Paris, Lyons, Bheims, Routn, and in other towns of 
France. The want of similar schools in Britain has been frequently 
pointed out. One of the oldest of these schools is the Ecole 
Martiniire at Lyons. The school was founded in 1820 by a bequest 
from Mitior-General Martin, who had fonght against tne En^isli 
under TTppoo Sahib. In this school, in which the education is 
gratuitons, as in nearly all the higher rtementary schools of Frauee, 
xnstraotion is given in drawixm, xnodellixig, chemistry, mechanics, 
and pnysics, in the working of wood and Eon, and in German and 
En^^m in addition to the sttljeots of on ordinary school education. 
Sorveying is also taught to some of tiie pupils, and the instmetion 
generally is of a very practical character. The students visit ike- 
tories under the miida&ce of the masters, and on tlieir return they 
write out full descriptions of their visits. The school honre ore from 
seven till eleven in the morning and from one till seven in the 
aftomoon. The hoys from this school rapidly obtain places in tho 
commercial imd inaustrial houses of Lyons, and many of them, 
after a time, Succeed in obtaining high positiona A very similar 
school, on more modem lines, has been established at Eheims, and 
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gnna A itrM sutuher of poor children showing taJent are 
pdtected from tne primary schools and receive scholaTsUips ; and 
the objectioii sometimes urged against the establishment of higher 
diementsry schools, •^that the better classes onlv are able to 
beneftt by them-^is thoa obviated. In Oermany the real-schools 
in which Latin is not taught, known as OhmeMUin ItMUohtUen^ 
have very nearly the same objects as the higher elementary schools 
ef Franca The instmctioii^in these German schoola is not yet eo 
praoticsl as in the schools of France. Drawing is always well 
taaght, dnd the schools generallv contain good chemical labora« 
tor&, as well as coUeotloiis of physical apparatus and musenma 
From the children of theee schools the ranks of fbremen are largely 
recruited. They receive no special trade instruction, but the 

g neral training u so arranged as to qualify them for higher posts 
industrial worka The cost of this higher education seldom 
exceeds £3 per annum. In Bavaria |t is two shillings a month. 
In most of these schools, as well as in the chief intermediate com- 
mercial schools, the exit certificate exempts a lad from two of the 
three years’ compulsory military service, and this regulation, to 
which noting corresponds in England, is an incentive to parents 
to CUow their children to receive higher Instruction, which operates 
very forcibly in largely increasing the number of well-educated 
youths in Germany. In these opportunities lor higher education 
Endand is still very deficient, and the complaint is generally heard 
of the difficulties of obtaining competent foiemcii. 

8. Masters. — ^The best special schools for the training of future 
masters, managers, engineers, manufacturers, and industrial chem- 
ists are in Germany, and are known as technical high schools or 
polytechnic schools. Schools of a similar character are found in 
other coontries, and in England the facilities for higher technical 
education have within the last few years greatly improved. 

In Germany the polytechnic or technisehs HockschuU is an 
institution of university type in which the education has special 
reference to industrial purposes. In many respects the teaching 
coincides with that given in the universities. The cjiief distiuction 
consists in the arrangement of courses of instruction in the several 
departments, in the admission of students having a non-classical 
preliminaiy training, and in the absence of certain faculties found 
in the university and the addition of others. It is not correct 
to say that the polytechnic is a professional school as distin- 
guished from the anivenity ; for tne faculties of law, medicine, 
and theology give to the university as distinctly a professional 
character as the faculty of engineering gives to the polytechnic. 
Nor can it be said that the scientific studieB at the universities are 
less practical than at the polytechnic. For, whilst w'oikshons for 
instruction in the use of tools are found in very few or the 
polytechnic schools, the laboratories, for the practical study of 
chemistry and physics, are perhaps better fitted and under more 
eminent professors at some of the German umversities than at the 
polytechnic schools. At the same time, engineers of every descrip- 
tion, architects, and builders, besides a great number of manufac- 
turmg chemists, find in the polytechnic the scientific and technical 
foniniog which the lawyer or physician, and in many cases the 
industrial chemist, seeks in the university. 

^ In some of the large cities — in Berlin. Vienna, and Munich, for 
instance— 'the university and polytechnic coexist ; and in certain 
cases, in which a very special training is required to fit a youth 
for his career, the Gferman student, after spading three or four 
yearn at a polytechnic school, passes on to another institution, 
such as a dyeing school, in which his studies are further special- 
with a view to his future work. 

^ Taking the technical high school of Munich as a type of other 
similar insUtutions, we find the cost of the building and of the 
vanous collections it contains to have amounted to neariy £200,000, 
Md the annual ost of maintenance to be about £20,000. The 
iusUtution consists of six schools:— (I) the general; (2)^e civil 
^Wp^cring; (8) the building ; (4) the mechanical en^neering; (5) 
the industrial chemical ; and (6) the agricultural. A department 
w electrical technology is now being built. In other institutions 
there are architectural, pharmaceutical, and mining schoola The 
programme of the Munich school gives a list of a^ut 180 different 
(purses of instruetion distributed over the several departments. A 
wpwate professor is engaged to lecture on that particular subject 
^th which he is specially conversant, and the number of such pro- 
A^rs attained to a polytechnic school is very laige. In the 
department there are six or seven distinct courses of 
JJ^tes under the dlreotion of thirteen professors. The laige st and 
®®*«tnicted of sU these institutions Is the polytechnic 
which was completed in 1884 at a cost of about 
« 450 , 000 . Ikn mace the institutions in which the highest tedmi* 


^ instrtt6ticti fe concentrated in the capital There are 
a large number oxprovincial colleges where the education is some* 
what more practimd, but whero the xnathematWl and scientific 
teaching is not carried to so high a point (the &ole Centmle at 
lyons, the Ecole des Mineups at St Etienne, and the Institut dn 
Kord at Lille, Ac.). The Ecolo Cent i ale of Pans, in which the 
majority of French engineers who are not employed lu the Govern- 
ment service are trained, is a rare instance of an institution for 
higher technical instruction which is solf-supporting and inde- 
pendent of Government aid. 

In Switzerland the federal polytechnic of Zurich is similar to 
the polytechnic schools of Germany and Austria. Italy has three 
superior technical institutes,— one at Mil.in, one at Turin, and one 
at Naples, in which technical education is given on tlio same lines 
as in German polytechnic schools. Holland has an excellent 
institution at Delft, which was opened m 1864 ; and in Knssia the 
imperial technical school at Moscow is a liigh-cliiss engineering 
school, in wliich the theoretical studies arc biipnleniented, to a 
greater extent than in the German schools, by woikblioji practice. 

In some of the German schools the fees chaiged vary according 
to the number of lectures and to the number ot hours of practical 
work which the student takes per week. Thus at Munich the 
entrance tee for each student is lOs., and tlie lecture fee is 2& 
for each hour’s lecture per week, including the use ol materials. At 
Zurich the cost of a student in a chemical department, including 
laboratory practice, does not exceed £12 per annum, and in other 
departments it does not exceed £4 per annum. At Delft the 
student pays about £16 ]ier annum for a complete course. 

In England there is a growing tendency to associate technical 
with university education. This is mainly owing to the fact that 
the colleges which have recently been established to give univer- 
sity education are poorly endowed, and have found it necessary to 
attract students by meeting the increasing demand for technical 
instruction. Most of the provincial colleges may indeed be regarded 
as technical schools with a literary side. In order that they may 
provide university education in addition to sound technical in- 
struction, it is necessary that they should be placed on a sound 
and satisfactory footing by means of state endowineut. Of the 
more recently erected English colleges, the Owens Collet at Man- 
chester is the most imjiortant, combining the faculties of a German 
university with those of a polytechnic school. The Yorkshire 
College. Leeds, possesses a special school for the teaching of weav- 
ing and dyeing. Other somewhat similar institutions are found 
in Birmingham, Newcastle, Sheffield, Nottingham, Dundee, Cardiff, 
and elsewhere. The university of Edmbuigh has a good school of 
chemistiy, physics, and enmtieering, and the university of Glasgow 
has been long distinguished for the excellence of its physical 
labomtories. In University College and King’s College, London, 
tiie metropolis possesses two institutions each of winch may be 
likened to a university and a polytechnic combined, lii the uni- 
versity of Cambridge there are mechamcal workshop in connexion 
with the chair of onginoering. The Royal School ot Mines and the 
normal schools of science and art in South Kensington are the only 
technical institutions in England supported by state aid. The 
central institution in London lias moie in common with the Gorman 
polytechnic school than any other institution in Britain. This 
school is designed for the technical teacliiug of engineers, architects, 
master builders, and industiial chemists. It was built at a cost of 
£1 DfCOO, and is maintained by an annual grant from the City 
and Guilds of London Institute of £10,000, in addition to the 
students’ fees. 

Such is a brief outline of the means provided for the technical 
education of masters in different parts ot Europ. It will be seen 
from the foregoing statement that efioits are now being made to 
bring Britain more nearly on a level with other countries in the 
provision of those kinds of instruction which are best adapted to 
the different classes of produceis. But as yet only a beginning has 
been made, and in England techniral students can bo counted by 
hundreds, whilst those of Germany are numbered by thousands. 

For further information the reader is referred to the Report of 
the royal commissioners on technical instiuction, published in 
1884. (B. M*.) 

TEETH. See Mammalia, vol. xv, p. 349 ; Digestive 
Organs, voL vii. p. 232; Ivory; and Dentistry. 

TEGEA, one of the chief cities of Arcadia, of which its 
territory occupied the south-eastern corner, being bounded 
on the S. by Laconia, on the E. by Cynuria and Argolis, 
on the N, by the territory of Mantinea, and on the W. by 
MflBUalia. Its legendary founder was Tegcates, son of 
Lycaon. Like many other cities of ancient Greece, Tegea 
was formed by the union of a population which had 
previously lived dispersed in villages. The people were 
divided into four tribes, — the C^Iareotis, Hippothoetis, 
ApoUoniatis, and Athaneatia Tegea offered a stubborn 
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miatanoe to the eacroachments ot Lacediemon, and on 
more tbant>ne occasion defeated its ambitious neighbour. 
About 560 B.c.| however, the Lacedaemonians found the 
bones of Orestes in Tegea and conveyed them to Sparta ; 
and henceforward Sparmn valour, backed by this powerful 
fetich, proved too much for the merely carnal weapons of 
Tegea. At Platssa (479 b.c.) 3000 Tegeans fought the 
good fight of freedom, and were the first to enter the 
breach which the Athenians had made in the Persian 
redoubt Between the Persian and Peloix>nnesian Wars 
hostilities again broke out between Tegea and Sparta, in 
the course of which Tegea was twice defeated. However, 
in the Peloponnesian War (431-404), and afterwards in 
the Corinthian War (395-387), Tegea sided with S^iarta. 
But after the battle of Leuctra (371), when the star of 
Sparta began to decline, Tegea concluded an alliance with 
the victorious Thebans, and fought on their side against 
Sparta at the great battle of Mantinea (362). In the 
A^edonian period Tegea joined the JEtolian X^ague, but 
Oleomenes, king of Sparta, having won it over to his side, 
the city was besieged and taken by Antigonus Doson, king 
of Macedonia, the ally of the Achscan League (222). In 
218 the city was retaken, except the acropoHs, by the 
Lacedmmonians under Lycurgus. After the defeat of 
Machanidas, tyrant of Sparta, by Pbilopmmen in 207, Tegea 
passed into the hands of the Achaean League. In the time 
of Strabo it was the only town of any importance in Arcadia. 
In the 2d century it was visited by Fb.U8anias, who has left 
a fairly full description of it (viil 45-53). 

Of its buildings much the most famous was the great temple of 
Athene Alea, iihich had often afforded sanctuary to fugitives fiom 
Sparta. The old temple was burned down in S94 B.O., and 
Pausanius speaks of the newer temple as by far the finest and 
largest in tue Polopcnnesus (that of Zeus at Olympia, however, 
occupied nearly double the area). The aichitoct was Scopes; and, 
as the recent German excavations have proved, the temple was a 
Doric mriptoros, with six columns at each end and fourteen at 
each siae. ^ Of the columns which Pausanias inontions in addition 
to the Doric, the Goimtluan may have stood in the pronaos and 
{Kisticum, the Ionic in *^the intf^rior of the temple (for iierS^ wo 
should probably read 4irr6s in Pausanius, viil 45, 5). The ancient 
image of Athene Alea was earned of! by Au^stus, and placed at 
the entrance to his now forum at Rome. The statues of iEscu- 
lanius and Health, which in Pausanias's time stood on the t^o 
slues of the image of the goddess at Tegea, wore by Scopas. On 
the fiont pediment of the temple was sculptured the hunt of the 
Calydoniun boar, on the back pediment the combat between 
Tolephus aud Achilles. Some flagmen ts of tliese pedimental 
sculptures (comprising the bead of the boar and two human heads, 
one helmctod) nave been discovered ; and, as they are the only 
existing sculptures which can bo referred with some certainty to 
the hand of Scopas himself, they are of the highest ininortancc tor 
the history of art. The site of the temple, at the modem village 
of Piali, was ];»artially excavated under tne auspices of the German 
archieological institute in 1879 and 1882. It appears that the 
foundations of the temple measnied 49 ‘00 metres (nearly 164 feet) 
by 21*30 (70 feet). As Tegea stood on a plain surrounded by 
mountains and liable to inundations, its site has been covered by 
an alluvial soil which has been favourable to the preservation of the 
mins, and a thoiough excavation might yield important results. 

On the excavations, aee JUiUhetlrngm tfss deitfscAen aretUM 9 gtnchen InstUu^i 
Is JiAen, 1879, p. 181 , 168 Sf.; ibtd., 1880, p. 63 sy ; tdM., ]88a, p. 374 to, 

Oa the artiatic value of the sculpt urea, boo iM., 1881, p. 893 sg.; Jour. Ml. Sfua., 
use, p. 116 sg. 

TEONfeU, Esaiab (1782-1846), the most celebrated 
of j^wedish writers, was born November 13, 1782, at 
Eyrkerud in Wermland. His father was a pastor, and his 
grandparents on both sides were peasants. His father, 
whose name had been Esaias Lucasson, took the surname 
of Tegnerua — altered by his fifth son, the poet, to Tegndr 
— ^from the hamlet of Tegnaby in Sm&land, where he was 
bom. In 1799 Tegndr, hitherto educated in the country, 
entered the university of Lund, where he graduated in 
philosophy in 1802, and continued as tutor until 1810, 
when he was elected Greek lecturer. In 1812 he was 
named professor, aud continued to work as a lecturer in 
Lund until 1824, when he was made bishop of Wexid At 


Wexid he remaiued until bis death, twenty^two ynars Inter, 
T^n^r’s early poems have little mmt. He was com- 
paratively slow in development His first great success 
was a dithyrambic war-song for the army of 1808, which 
stirred every Swedish heart In 1811 his patriotic poem 
&Hsa won the great prise of the Swedish Academy, and 
made him famous. In the same year was found^ in 
Stockholm the Gothic Leagjue (OdHsika /orbundet), a sort 
of club of young aud patriotic men of letters, of whom 
Tegn4r quickly became the chief. The club published a 
magarine, entitled Iduna^ in which it printed a great deal 
of excellent poetry, and ventilated its views, particularly 
as regards the study of old Icelandic literature and history. 
Tegn4r, Qeijer, Afzelins, and Nicander became the most 
famous members of the Gothic League. Of the very 
numerous poems written by Tegn4r in the little room at 
Lund which is now shown to visitors as the Tegp4r 
museum, the majority are short, and even occasional lyrics. 
His celebrated Song to the Sun dates from 1817. He 
completed three poems of a more ambitious character, on 
which his fame chiefly rests. Of these, two, the romance 
of Axel and the delicately-chiselled idyl of Naitvards- 
bamen (‘*The First Communion,” 1820), translated by 
Longfellow, take a secondary place in comparison with 
Tegn^ris masterpiece, of world-wide fame. In 1820 he 
published in Iduna certain fragments of an epic or cycle 
of epical pieces, on which he was then working, Frithiofa- 
saga or the Story of Frithiof. In 1822 he published 
five more cantos, and in 1825 the entire poem. Before 
it was completed it was famous throughout Europe ; the 
aged Goethe took up his pen to commend to his country- 
men this **alte, kraftige, gigantisch-barbarische Dichtart,” 
and desired Amalie von Imhof! to translate it into 
German. This romantic paraphrase of an ancient saga 
was composed in twenty-four cantos, all differing in verse 
form, modelled somewhat, it is only fair to say, on an 
earlier Danish masterpiece, the Melge of Oehlenschlager. 
Frithiofssaga is the best known of all Swedish produc- 
tions ; it is said to have been translated nineteen times 
into English, eighteen times into German, and once at 
least into every European language. It is far from satisfy- 
ing the demands of more recent antiquarian research, but 
it still is allowed to give the freshest existing impression, 
in imaginative form, of life in early Scandinavia. In later 
years Tegn4r began, but left unfinished, two important 
epical poems, Oerda and Kronhrudm. The period of the 
publication of Frithiofssaga (1825) was the critical epoch 
of his career. It made him one of the most famous poets 
of Europe ; it transferred him from his study in Lund to 
the bishop’s palace in Wexio ; it marked the first break- 
down of his health, which had hitherto been excellent ; 
and it witnessed a singular moral crisis in the inner 
history of the poet, about which much has been written, 
but of V7hich little is known. Tegn6r was at this time 
passionately in love with a certain beautiful EuphrosyiM 
F^m, the wife of a town-councillor in Lund, and this 
unfortunate passion, while it inspired much of his finest 
poetry, turned the poet’s blood to gall, ‘^rom this time 
forward the heartlessness of woman is one of Tegn^r’s 
principal themes. It is a remarkable sign of the condi- 
tion of Sweden at that time that a man not in holy orders* 
and so little in possession of the religious temperament as 
Tegn4r, should be offered aud should accept a bishop’s 
crozier. He did not hesitate in accepting it : it was a great 
honour; he was poor; and he was anxious to get away 
from Lund. No sooner, however, had he begun to study 
for his oew duties than he began to regret the step he 
had takea It was nevertheless too late to go back, wd 
Tegn4r made a respectable bishop as long as his health 
lasted. But he htcsxao moody and meliMholy ; as early 
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am ^686 lie complained of fieiy heate in liu btaini and in 
ISiOf during a visit to Stockholm, he suddenly became 
iiisana He sent to an asylum in Schleswig, and early 
in 1841 he was cured, and able to return to Wezio. It 
vm daring his convalescence in Schleswig that he wrote 
Krcmbirudeiu He wrote no more of importance ; in 1843 
he had a stroke of apoplexy, and on the 2d of November 
1846 he died in Wexio. From 1819 he had been a mem- 
ber of the Swedish Academy, where he was succeeded by 
his biographer and best imitator Bottiger. In prose Tegner 
wrote letters, which have been collected, and which are 
considered the best of their kind in the Swedish language. 
As a poet he will scarcely be preferred to Bellman or to 
Bunebsrg by Swedish verse amateurs, but he still exceeds 
these and all other writers in popularity. 

See B&ttiger, Teckning of Tegnirs Georg Brandes, 

Ssaiaa Teg7Sr\ Thomander, Tankttt och L^en, (E. W. G.) 

TEHERAN, or, more properly, Teheaw (lat. 36“ 40' N., 
long. 51“ 25' E.), for about a century the recognized 
capital of Persia, has little to distinguish it, in general out- 
ward appearance, from other large cities of the country, 
though in quite recent years Parisian streets or boulevards, 
and even Western architecture for single houses, in the 
midst of mud-brick palaces or plain mud hovels, have been 
incongruously introduced. Formerly a kind of polygon 
some 4 miles in circumference — with its mean ^^shahr 
panah ” or wall, its clumsy and uneven ditch, and its six 
gates, two facing north, two south, one east, and one west, 
— Teheran has now been extended to an outer ditch and 
wall, thrown out on each side beyond the ancient limit. 
The bazaars are good, though hardly of the first class ; the 
caravanserais deserve honourable mention ; and the tele- 
graph and arsenal are respectable institutions. The streets 
are for the most part narrow and wretchedly paved. The 
** Ark,’^ or citadel, contains the royal and better description 
of public buildings, and connecting its encircling wall with 
the city gates are four principal thoroughfares, of which the 
parallel avenues from the N^isiriya and Daulat entrances 
are the more notable. Between these two gates, in a 
parallelogram extending from one to the other and in- 
cluding both, is the gas-lighted Tup Maidan, or ‘‘Place 
desCanons,’' in the centre of which is a large reservoir. 
European professors are to be found in the king’s college, 
where some 250 students, more or less, are taught mathe- 
matics, engineering, military tactics, music, tclegrax>hy, 
painting, together with the Arabic, English, French, and 
Russian languages. Among the not very remarkable 
mosques — to some of which rnadraaohs^ or colleges, are 
attached — may be specially mentioned the Masjid-i-Shah, 
or king’s mosque, with its handsome enamelled front, and 
the Masjid-i-Mddar-i-Shah, or mosque of the king’s mother. 
Water is freely supplied to the town by means of the 
underground canals, or kandta^ from the near mountain 
ranges. Public baths abound, but the Europeans use 
those of the Armenian and not of the Mohammedan 
community. The British legation stands in a handsome 
garden of great size, in which are placed the houses of the 
secretaries, which resemble English villas. In the summer 
season the representatives of Western powers and other 
Europeans move out to the slope of the mountain range 
north of Teheran, — the British residents to Qulhak, a 
yillAge about 7 miles from the city. A prominent feature 
in the landscape at Oulhak and the neighbouring summer 
quarters, as at Teheran itself, is Demavend, the noblest 
End most graceful of Persian mountains. 

The present population of Teheran may bo taken at 
160,000 at most. According to a late aut^rity (Bassett, 
1887) the European inhabitants are reckoned at about 
100 only* the Jews number some 2500; and there are 
150 Qabrs or Parsis, a sorry remnant of the old fire- 
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worshippers. In 1872 there were said to be 1000 Arme- 
nians, mainly traders and artisans. In 1872 there were 
but four legations in Teheran — those of England, France, 
Russia, and Turkey. Since that year representatives have 
been added from Holland, Austria, Germany, and the 
United States. The French have summer quarters at 
Tejrish and the Russians at Zargandah, at no great dis- 
tance from the English Gulhak. 

Morior supposes Teheran to be the Tahors of tlio Theodosisn 
Tables, and recognizes it also in the account of the loimiey of the 
Castilian ambassadors to Timur. Porter, too, relates that in 1687 
the secretary of tho Holstein ambassadois mentions Teheran as 
“one of the towns which enjoy the jirivilege of maintaining no 
soldiers.” Again, in the 17th century, it was visited )>y Pit tro della 
Valle andby Sir Thomas Herbert, —the latter bpelhiigit “'ryioan,*' 
Most writers affirm that Teheran, though not of recent origin, can 
barely be held of repute till Agha Muhamniad made it his lesidetice 
in about 1788, taking to liinisolf the title oi shah, as first of the 
Kiyar kings, in 1796. Yet there is evidence that in the previous 
century it was a royal resort, if nothing more, in Herberrs state- 
ment that “ the Touuc is most beautified by a vast gaiden of the 
kin^, succinct with a great towered mud-wall larger than the circuit 
of the city.” Du Pre (who visited it in 1808) states that it had been 
pillaged and nearly destroyed by tho Afghans,— evidently at their 
invasion of Persia in 1728. Since Agha Muhammad’s time Teheran 
has boon tho usual scat of the Knjar dynasty, a circumstance to be 
attributed to the political advantages of its gcogiaphical position. 

See, betides the authorltiet cited, Tetegraphnnd Travel (1874) ; Dr W lilt's Land 
of the Lion and Sun (1888) ; and Mi BaMtU'n Land of the J/udint (lKh7) 

TEHUANTEPEC, an isthmus in Mexico, comprising 
the western extremities of tho states of Vera Cruz and 
Oajaca, and limited eastwards by the states of Tabasco and 
Chiapas, thus lying between 16“ and 18“ N. lat. and 94“ 
and 95“ W. long. Between the Bay of Camfieche on the 
north or Atlantic side and that of Tehuante]iec on the 
south or Pacific side the distance in a bee lino is only 125 
miles. Hero also the Sierra Madre falls rafddly from over 
5000 feet in Chiapas to about 730 feet in tho ridge skirting 
the Pacific coast, and leaving tho rest of this district some- 
what level, with a rise from the Atlantic of not more than 
60 feet in the mile except at the (liivola Pass, where for 
8 miles the gradients arc about IIC feet x>er mile. 

This favourable condition of the relief, combined with a relatively 
healthy climate subject only to dangerous insect pests in suinmei, 
has naturally attracted attention to the IVhuaiitcpcc isthmus, as 
oiferiug peculiar advantages for interoceanic conimuincatioii either 
by a navigable canal, a railway, or a ship lailway. A tiist conces- 
sion was made in 1841 by the Mexican Ooveiument to Don Jose 
de Garay, who had tho land surveyed with a view to a canal, but 
who, after the war with the United States, sui rendered his rights 
to Mr P. A. llargous of New York. Tho conipaiiy thtn organized 
to give effect to the Garay grant caused a fresh survey tor a i ail way 
to be made in 1851, under the direction of the late General J.^ G. 
Barnard. But nothing came of tliiH or of another railway project 
in 1857, when a third survey was executed, under the direction of 
Col. W. H. Sidell. Then the “ I’ehuaiitepec Railway Company,” 
formed in 1870 in New York, and reorganized in 1879, obtainetl 
a concession from the Mexican Government to construct the 

Tehuantepec Railway”; but, after a few miles were made, the 
work was suspended, and in 1882 the Govoninicnt contracted with 
private individuals for tho completion of the line, which was be 
190 miles long, and to run from the mouth of the Goat/acoalcos 
(Coatzacoalcob) river on the Atlantic to the poit of Salma Cruz on 
the Paciffc. The work was carried to Miiiatitkii, a distance of 25 
miles, ill 1884, and was to have lM*eu completed in 1885; hut since 
then operations appear to have been suspended for want of means. 
A Tehuanteiiec shij) railw^ay is also projected, as it is expc<tcd that 
most of the trade lietweeii the Atlantic and J^acilic coasts of th* 
United States will be attracted to this route, which shoitens the 
distance between Now York and San Francisco by 1477 miles, and 
between New Orleans and the same place by 2334 miles, as com- 
Xiared with that by the Panama railway and futuic canal. 

Tehuantepee, the town which gives its name to the isthniuo, hay, 
and neighbouring lagoon, stands on the river Tehuantepec, 15 miles 
above its mouth on the Pacific, where it develops a shallow and 
Bomew'hat exposed harbour. Of the population, estimated at 
14,000, a large number are civilized and industrious Indians en- 
; gaged in cotton-weaving and on tho salt-works. Indigo is grown 
in the district, and there are productive pearl-fisheries m the bay. 
Amongst the exports are cochineal and a purple dye extracted from 
a shelmsh abounding on the coast. 



uk 

TBlbmoXm, % HtnUe t(>W« of |!)>|»>'^ 

laTidf in Devonshiro^ confuting of paridieB of &iit and 
WeiBit Teigomoutliy and situated on the English Channel^ 
at the mouth of the Teign and on the Great Western 
liailway, 14 miles south ^ Exeter and 209 west-south- 
west of Iiondon. It is somewhat irregularly built, portiy 
on a prelecting peninsula and partly on the accliyities 
rising behind the river. The Teign is crossed by a bridge 
197:1 feet in length, built of wood and iron in 1824. St 
Miebaei’s church, in East Teignmouth, erected in 1822-23 
in the Decorated style, was enlarged in 1875. The other 
buildings include St Bcholastioa’s abbey (erected for Bene- 
dictine nuns in 1862), the East Devon and Teignmouth 
club-house, the mechanics^nstitute (1840), the temperance 
hall (1879), the saUors* home (1881), the baths (1883), and 
the public market (1883). There aie two comm<^ious 



omy (xroiu AingsteijppBton) is sjuppea ptam3K|ra|iitu 
Com at)d <»tfan are intpwted, and there » elao a trade 
trith Xeefonadbod. Fishing is extenaively carried intL 
TClie toen, hrhidi is not incorporated, eae formerly governed 
by portreeves. It now forms an urban tanita^ district, 
which was extended on 29th September 1881. popu- 
lation of the former area (1288 acres) in 1871 was 67$1, 
and in 1881 it was 7120 j that of the extended area ($817 
acres) in 1881 was 8496, 

!F«i(nunonth Ss of veiy sndent origiii It rwwivsd a grant of 
a ms»et from Henry 111 Bait Teignmouth was formerly called, 
Teignmouth Begii, and West Teignmouth, Teignmonth Bpuoopi, — 
the manor hariM belonged to the aee of Bteter until alienated by 
Biebop Veeey. Teignmouth was buhied by French piratee in 1840, 
and waaegain devaetated tlie Fienidi on 2eth Jane 1600. 

TEINDS. See Tithes. 


TELEGBAPH 


T elegraph (from and ypa^m) signifies au 

instrument to write at a distance. The term is 
specifically applied to apparatus for communicating in- 
telligence to a distance in unwritten signs addressed to 
the eye or ear, and lias only recently had apidication to 
those wonderful combinations of inanimate matter which 
li^raily write at a distance the intelligence committed to 
them. The chief object of the present article is to ex- 
plain the principles and practice ot the electric tolegrapli, 
and we shall allude to other telegraphic systems only to 
illustrate the general principles of signalling. 

A word expressing an idea may, according to a pre- 
arranged plan of signalling, be communicated hj voice, by 
trumpet calls, by gun fire, by gesture or dumb signs, by 
lamp signals, flags, by semaphore, or by electric tele- 
graph. The simplest system of word-signalling hitherto 
practised is that of the nautical flag telegraph, in which 
each hoist represents a word by a combination of lour 
fla^ in four distinct positions (see Signals, Naval). If 
a denote the number of flags, supposed all different, out 
iff which the four to be sent up may be selected, the num- 
ber of different ideas which can be expressed by a single 
boist is n(n- l)(a-2)(n-3), since there are n varieties 
out ot which the flag for ea& of the four positions may 
be independently chosen. To commit to memory so great 
a number of combinations, which amount to 358,800 if 
n<«26, would be a vain effort; the operators on each side 
must ^erefore have constant recourse to a dictionary, or 
code, as it is called. For the sake of convenient reference 
each flag is called by the name of a letter of the alphabet, 
and all that the operator has to bear in mind is the letter 
by which each flag is designated. Sometimes the words 
to be expressed are spelled out by means of the flags as 
in ordinary language; but, as in most words there are 
more than four letters, as scarcely any two consecutive 
words are spelled with four or less than four letters, and 
as more than four flags at a time cannot be conveniently 
used, the system of alphabetic signalling frequently re- 
quires the use of two hoists for a word, and scarcely ever 
has the advantage of expressing two words by one hoist. 
It is therefore much more tedious than code signalling in 
the nautical telegraph. 

In point of aimpUcity spoken words may be considered 
as almost on a par with the nautical telegraph, since each 
word is in reality spoken and heard almost as a single 
utterance. Next in order comes the system of spelling 
out words letter by letter, in which — instead of, as in the 
nautical telegraph, 358,600 single symbols to express the 
same number of id6as---26 distinct symbols are used to 
express by their combinations any number whatever of 


distinct ideas. Next again to this may be ranked the 
system by which several distinct successive signals are 
used to express a letter, and letters thus communicated 
by compound signals are combined into words according 
to the ordinary method of language. It is to this last 
class that nearly all practical systems of electro-telegraphic 
signalling belong. But some of the earliest and latest pro- 
posals for electric telegraphs are founded on the idea of 
making a single sign^ represent a single letter of the 
alphal^t ; as instances we may name those early forms in 
winch separate conductors were used for the different 
letters ; a method suggested by Professor W. Thomson ^ 
in 1858 in which different strengths of current were to be 
employed to indicate the letters ; and the various forms 
of printing telegraph now in use. 

I. Hxstobical Sketch of Eably Tblegeaphs. 

Although the history of practical electric telegraphy Earlj 
does not include a period of more than half a century, the 
idea of using electricity for telegraphic purposes is much 
older. It was suggest^ again and again as each new dis- 
covery in electricity and magnetism seemed to render it 
more feasible. Thus the discovery of Stephen Gray and 
of Wheeler that the electrical influence of a charged Leyden 
jar may be conveyed to a distance by means of an insulated 
wire gave rise to various proposals, of which perhaps the 
earliest was that in an anonymous letter^ to the Sects 
Magazine (vol. xv. p. 73, 1753), in which the use of as 
many insulated conductors os there are letters in the alpha- 
bet w'OB suggested. Each wire was to be used for the trans- 
miBsion of one letter only, and the message was to be sent 
by charging the proper wires in succession and received by 
observing &e movements of small pieces of paper marked 
with the letters of the alphabet and placed under the ends 
of the wares. A very interesting modification was also 
proposed in the same letter, viz., to attach to the end of 
each wire a small light ball which when charged would be 
attracted towards an adjacent bell and strike it. Some 
twenty years later Le Sage proposed a similar method, in 
which each conductor was to be attached to a pith ball 
electroscope. An important advance on this was proposed 
in 1797 by Lomond,* who used only one line of wire and 
an alphabet of motions. Besides these we have in the same 
period the spark telegraph of Reiser, of Don Silva, and of 
Cavallo, the pith ball telegraph of Ronalds, and several 

i Sm hi« BhyneaX Pajpara, voL ii. p. i05. 

^ From cdtresponiUmoe found among 8ir David Brewoter'a pspon 
after hia death it seems highly probable that the writer of this letter, 
which was signed **C. M.^*, was Charles Monisoii, a sugeon and a 
native of Greenock, bnt at that time resident in Benfrew. 

* See Arthur Youngs Travels in Fremee^ p. 8. 
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ydltaic dociferidtjr was to be used. The 'diseovery by 
KicAkobon and Ourlisle of the decomposition of water and 
the ahbaequent researches of Davy on the decomposition of 
the solutions of salts by the voltaic current were turned to 
account in the water voltameter telegraph of Sommering 
and the modification of it proposed by Schweigger, and in 
a similar method proposed by Coxe, in which a solution of 
salts was substituted for water* Then came the discoveiy 
by Bomagnesi and by Oersted 6f the action of the galvanic 
current on a magnet. The application of this to tele- 
graphic purposes was suggested by Laplace and taken up 
by Amp^ and afterwards by Trib^illet and by Schilling, 
whose work forms the foundation of much of modern tele- 
graphy, Faraday’s discovery of the induced current pro- 
duced by passiug a magnet through a helix of wire forming 
part of a closed circuit was laid hold of in the telegraph of 
Gauss and Weber, and this application was at the request 
of Gauss taken up by Steinheil, who brought it to consider- 
able perfection. Steinheil communicated to the Gottingen 
Academy of Sciences in September 1838 an account of his 
telegraph, which had been constructed about the middle 
of the preceding year. The currents were produced by a 
magneto-electric machine resembling that of Clarke. The 
receiving apparatus consisted of a multiplier, in the centre 
of which were pivoted one or two magnetic needles, which 
either indicated the message by the movement of an index 
or by striking two bells of different tone or recorded it by 
making ink dots on a ribbon of paper. Among other 
workers about this time we may mention Masson, Br^guet, 
Davy, Deval, Billon, Soudalot, and Vorsaelman who pro- 
posed to use the physiological effects of electricity in work- 
mg an electric telegraph.^ 

Steinheil appears to have been anticipated in the matter 
of a recording telegraph by Morse of America, who in 1835 
constructed a rude working model of an instrument ; this 
within a few years was so perfected that with some modi- 
fication in detail it has been largely used ever since (sec 
below). In 1836 Cooke, to whom the idea appears to have 
been suggested by Schilling’s method, invented a telegraph 
in which an alphabet was worked out by the single and 
combiSisd movement of three needles. Subsequently, in 
cox\junction with Wheatstone, he introduced another form, 
in which five vertical index needles, each worked by a separ- 
ate multiplier, were made to point out the letters on a dial. 
Two needles were acted upon at the same tune, and the 
letter at the point of intersection of the direction of the 
indexes was read. This telegraph required six wires, and 
WM shortlyafterwards displaci^ by the single-needle system, 
still to a large extent us^ on r^way and other less im- 
portant circuits. The single-needle instrument is a vertical 
needle galvanoscope worked by a battery and reversing key, 
the motions to right and left of one end of the index corre- 
sponding to the dashes and dots of the Morse alphabet 
To increase the speed of working, two single-needle instru- 
ments were sometimes used (double-needle telegraph). This 
system required two lines of wire, and, along with all 
multiple-wire systems, soon passed out of use. Similar 
instruments to the single and double needle ones of Cooke 
and Wheatstone were about the same time invented by the 
Rev. H. Highton and his brother Edward Highton, and 
were used for a considerable time on some of the railway 
hnes in England. Another series of instruments, intro- 
duced by C^ke and Wheatstone in 1840, and generally 
known as ** Wheatstone ’s step-l^-step letter-sliowing ” or 

^ The reader inteireited m the early hiitory of the electnc telegraph 
may cojttultfidward Highton, The^JSleettvi Telegraph, London, 1862, 
ttnipo, Trma de TUigraphte jiUetrwui, Paris, 1849; and Sabine, 
Awtory Qftha JBMne Td^raph, London, 1869. 


C umtmmsints,’’ were worked out with great ingenui^ 
of detail by Wheatstone in Great Britain and by Br4guet 
and others in France. They are still largely used for pri- 
vate wires, but are being rapidly displaced by the telephone.^ 
Wheatstone also described and to some extent vorked out 
an interesting modification of his stei>-by step instrument, 
the object of which was to produce a Ittter printing telci- 
graph. But it never came into use , some years later, 
however, an instrument embodying the same principle, 
although differing greatly in mechanical detail, was brought 
into use by Boyal E. Hoiuso of Veimont, U,S, and was 
very successfully worked on some of the Amc ncan telegraph 
lines till 1860, after which it was gradually displaced by 
the Fhelps combination telegraph Tlio House instiument 
IS not now in use, but various modifications of it are still 
employed for private lines and for stock telegraphs, such 
as Calahan’s and the universal stock telegraphs, Phelps’s 
stock printer, Gray’s automatic printer for piivate hnes, 
Siemens’s and Phelps's automatic type punters, tkc. (see 
tr^fra, pp. 120-121). 

IL Gxnsbal Description op Electric Telegraphs 
FOR Land and Sea. 

The first requisite for electro-telegraphic communica- Essential 
tion between two localities is an insulated conductor ex- appara 
tending from one to the other This, vrith proper apparatus 
for originating electric currents at one end and for dis- 
covering the effects produced by them at the other end, 
constitutes an electric teleeraph Faraday’s term elec- 
trode,” literally a way for electricity to travel along, might 
be well applied to designate the insulated conductor along 
which the electric messenger is despatched It is, how- 
ever, more commonly and familiarly called the w ire ” or 
“ the line,” 

The apparatus for generating the electric action at one 
end IS commonly called the tumsmUting ajyparatua or inr 
strument^ or the sending apparatm or xnsirwmnt, or some- 
times simply the transmilter or sender The apparatus 
used at the other end of the line to render the effects of 
this action perceptible to any of the senses —eye, ear, or 
taste, all of which have been used in actual telegiaphic 
signalling - IS called the receiving apimatus or xnsU'nment 

In the aerial or overground system of land telegraphs 0\er- 
the mam line consists geneially of a “gahanized” iron ground 
wire from one-sixth to a quarter of an inch in diameter, 
stretched through the air from pole to jiole, at a sufficient 
height above the ground for security. The supports or in- 
sulators, as they are called, by which it is attached to the 
poles are of very diffeient form and arrangement in different 
telegraphs, but consist essentially of a stem of glass, por- 
celain, coarse earthen waie, oi other non conducting sub 
stance, protected by an overhanging s( reen or roof One 
end of the stem is firmly attached to the pole, and the 
other bears the wire. The best idea of a single telegraphic 
insulator may be got from a common umbrella, with its 
stem of insulating substance attached upiight to the top 
of a pole and beaiing the wire supported m a notch on the 
top outside. The umbrella may be either of the same 
substance as the stem —all glass or all glared earthonwaie, 
for instance — or of a stronger material, such as iron, with 
an insulating stem fitted to it to support it below Very 
good insulators may be made of continuous glass, but 
well-glazed porcelain is more generally used, or rather 
earthenware, which is cheaper, less brittle, and less hygro- 
scopic, and insulates well as long as the glazing is sufficient 
to prevent the porous substance within from absorbing 
moisture. 

One of the best forms — Varley’s doub le cup insulator 

* Eor the different forms, see Prescott s Klettncitg and the JSUetns 
Tdegraph, pp. 562-602. 
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~is ehoWn in fig. 1. It consiste of two distinct caps (is, 
C), which are moulded and fired separately, and afterwards 
cemented together. The double cup gives 
great security against loss of insulation 
due to cracks extending through the in- 
sulator, and also gives a high surface in- 
sulation. An iron bolt (6) cemented into 
the centre of the inner cup is used for 
fixing the insulator to the pole or bracket. 

In the underground system the main 
line generally consists of a coj^per wire, 
or a thin strand of copper wires, covered 
with a continuous coating of gutta percho, 
indiarrubber, or some equivalent insulat- 
ing substance, served with tarred tape 
and enclosed in earthenware, iron, or lead 
pipes laid below the surface of the ground. 

This system is largely used for street and 
tunnel work, and to a connidcrable extent, 
especially in Germany, for ordinary lines. Fm 
Each tube generally contains a number of ?w“^ine.fiur^"fuU 
wires, which are cither laid up into a cable 
and covered with a serving of tarred tape or hemp before 
being drawn into the tul>e, or- as ih more commonly the 
case in the United Kingdom— simply laid together in a 
parallel group and tied at intervals with binders, which 
are removed as the wires are drawn into the tube. On 
some long underground lines in Germany the insulated 
wires are laid up into a cable, served with jute or hemp, 
and sheathed with a contiiimms covering of iron wires, 
precisely similar to the submarine cables descril)ed below. 
The cable is laid in a deep trench and coated with bitumen. 
This form of cable is easily laid, and if projierly manu- 
factured is likely to be very durable. 

Svihmmw Cables, — A. submarine cable (figs. 2-4), as 
usually manu- 
factured at 
present, con- 
sists of a core 
a in the centre 
of which is a 
strand of cop- 
per wires vary- 
ing in weight 
for different 
cables between 
70 and 400 lb 
to the mile. 

The stranded 
form was sug- 
gested by Prof. 

W. Thomson 
at a meeting 
of the Philo- 
sophical So- 
ciety of Glas- 
gow in 1864, 
because its 
grater flexi- 
bility renders 
it less likely 
to damage the 
insulating en- 
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end. Klg. 8.— Intejv 
type. 


3*4,— Beetlone of three types 

velope dunng tail ■!«. Pfg 2.-Type of sliJw end. 
the manipula- type. j'ig. 4 —Deep 

tion of the cable. The central conductor is covered with 
several continuous coatings of gutta percha, the total 
weight of which also varies between 70 and 400 lb to 
the mile. With a light core the weight of the gutta 
perdba generally exceeds that of the copper, while in some 


heavy cores the copper is heavier. The difierbnt coatings 
of gutta percha and of the conductor are usually s^aratSi 
by a thin coating of Chatterton’s compound (a mixture of 
gutta percha, resin, and Stockhohn tar), in order to make 
them adhere firmly together. This practice has recently 
been departed from by Messrs Siemens Brothers, who have 
succeeded by an improved process of manufacture in getting 
perfect adliesion without the use of the compound. The 
core is served with a thick coating of wet jute, yam, or 
hemp (^), forming a soft bed for the sheath, which Consists 
of soft iron, or of homogeneous iron, wires of the best 
quality. The sheathing wires are usually covered with 
one or two servings of tarred canvas tape (f), or of tarred 
hemp, laid on alternately with coatings of a mixture of 
asphaltum and tar. The weight of the iron sheath varies 
greatly according to the depth of the water, the nature of 
the sea bottom, the prevalence of currents, and so on. 

Fig. 2 shows the intermediate type again sheathed with 
a heavy armour to resist wear in the shallow water near 
shore. In many cases a still heavier type is used for the 
first mile or two from shore, and several intermediate types 
are often introduced, tapering gradually to the thin deep- 
water type. Captain S. Trot and Mr F. A. Hamilton have 
proposed^ to al^ndon the iron sheath and substitute a 
strong double serving of hemp, laid on in such a way as to 
prevent twisting when the cable is under tension. This 
suggestion, which is a revival with some modifications of 
an old idea, is, however, still in the experimental stage. 

We will now describe very briefly a few ot the most 
important processes in the manufacture and submergence 
of submarine cables. 

In inanufacturing a cable (fig. fi) tho copper Rtrand is passed Their 
through a vessel A containing melted ChattertoiiS lompound, then maim- 


ing i . . 

thiough the cylinder C, in which a ciuantity of gutta pezeha, puri- factum, 

astica- 
is kept 

by a steam^ jacket As the wire is pulled 


neaDy repeated wasn- n. ing in not water, oy mastica- 
tion, and by filtering through wire-gauze filters, is kept 

warm by a steam- jacket. As the wire is pulled 

through, a coating of j ^ \ gutta peicha, the thickness of 







Fig 6. 

\ihicli is regulated by the die D, is pressed out of the cylinder by 
applying the requisite piessure to the piston V. The newly coated 
WHO is passed thiough a long tiough T, containing cold water, 
until it IS snmciently cold to allow it to be safely wound on a bob- 
b^n iV, This operation completed, the wire is wound from the 
bobbin B' on to another, and at the same time carefully examined 
for ail -holes or other flaws, all of which are eliminated. The 
coated wire is treated in the same way as the copper strand, — 
the die D, or another of tho same size, being placed at the back 
of tho cylinder and a larger one substituted at the front. A second 
coating is then laid on, and after it passes through a similar pro- 
cess of examiuation a third coating is applied, and so on until 
the^ requisite number is completed. The finished core changes 
rapidly in its electric qualities at first, and is generally kept for a 
stated interval of time before bidng subjected to the specified tests. 

It is then placed in a tank of water and kept at a certain fixed 
temperature, usually 76* Fahr., until it assumes approximately a 
constent electiical state. Its conductor and dielectric resistance 
and its electrostatic capacity are then measured. These tests are 
generally repeated at another temperature, say 60* Fahr., for the 
purpose of obtaining at the same time greater certainty of the 
soundness of the core and the rate of variation of the conductor 
and dielectric resistances uith temperature. Should these tests 
prove satisfactory the core is served with jute yarm coiled in water- 
tight tanks, and surrounded with salt water. The insulation is 
amin tested, and if no fault is discovered the served core is passed 
through the sheathing machine, and the iron sheath and the outer 
covenng are laid on. As the cable is sheathed it is stored in lame 
water-tight tanks and kept at a nearly iinifonn temperature by 
means of water. 

^ 'Die cable is now transfeived to a cable ship, provided with water- Subrnei 
tight tanks similar to those used in the factory for storing it. The eiou 
tanks are nearly cylindrical in form and have a truncated owio 


^ Joum, Si?e, Teteur* JBnff,, voh xii. p. 495, 
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0t6d in the centre* ee ihown at 0* fig. 6. The cable ie carefhlly 
eoiled into the tanlu in horizontal flakes* each of which is begun at 
the outside of the tank and coiled towards the centre. The difierent 



tho fnction between the cable and the ffronnd is suffleiont the cable 
will either break or be loft in a long span ready to break at some 
future time. It is important to obseirc that tho risk is in no way 

obyiatoil by the increasing sla^ 
^ l>aiil out, exceiit in so far as the 

& aniount of sliding which ^e 

stM'iigth of the cable is able to 
at tho points of contact 
\\ith the grouiiu way Ims thereby 

Fxo. 6.— Diagram of cable tank and paying ont apniaratui of aabmariue cable. rcaS(‘d. Tlic spued of tho ship 

must therefore be so regulated 

a Gf -4 1.. «« ^ 



coils are prevented from adhering by a coat- 
ing of whitewash* and the end of each 
nautical mile Is carefully marked for lUture 
reference. After tho cable has been again 
subjected to the proper electrical tests and 
found to be in perfect condition* tho ship is taken to the place 
where the shore end is to be landed. A sufficient length of cable 
to reach the shore or the cable-house is paid overboard and coiled 
on a nit or rafts* or on the deck of a steam-launch* in order to 
be connected with the shore* The end is taken into the testing 
room in the cable -house and the conductor connected with the 
testing instruments* and* should the electrical tests continue satis- 
ftetory* the ship is nut on the proper course and steams slowly ahead, 
paying out the cable over her Stem. The cable must not bo over- 
strained in the process of submersion, and must bo paid out at the 

S tate to give the roriuisito slack. This involves tho intro- 
a of machinery for measuring and controlling tho speed at 
which it leaves the ship and for measuring the pull on the cable. 
The essential jiarts of this apparatus are shown in ug. 6. The lower 
end e of tho cable in tho tanlc T is taken to tho testing room* so that 
continuous tests for electrical condition can be made. Tho upper 
end is passed over a guiding quadrant Q to a sot of wheels or iixed 

Q uadrants 1* 2* 3, . . . then to tho paying -ont drum P* from it to 
be dynamometer D* and finally to tiie stern pulley, over which it 
passes into the sea. Tho wheels 1, 2, 3, . . . are so arranged that 
2* 4* 6* . . . can ho raised or lowered so as to give the cable loss or 
more ^nd as it passes between thorn, while 1, 8, 5, ... are furnished 
with brakes. The wliolo system provides the means of giving 
euffioient back-pull to tho cable to make it grip the drum P* round 
which it passes several times to prevent juinping. On the same 
shaft with P is fixed a brako-wnoel furnisliod with a powerful 
brake B, by the proper manipulation of which the speed of l)aying 
out is regulatcHl, the pull ou tho cable being at tho samo time 
observed by means of D. The shaft of P can be readily nut in gear 
with a powerful engine for tho purpase of hauling back tbe cable 
should It be found necessary to do so. The length paid out and 
the rate of paying out are obtained approximately from the number 
of turns made by the drum P and its rate of turning. This is 
checked by tho mile marks, the kiioa n position of the joint.s, Lc , 
as ^ey pass. The speed of the ship can be rouglily estimated 
from the sfieed of the ongiues; it is more accurately obtained 
by one or other of tho various forms of log, or it way be measured 


I position of the shiji. _ 
the speed of the ship and the rate of paying out givos the amount 
of slack. Tho amount of slack varies in different cases bet ween three 
and ten^ per cent , but some is always allowed, so that the cable 
may easily adapt itself to inequalities of the bottom and may be 
more readily lifted for repairs. But tho mere mying out of sufficient 
dack is not a guarantee that the cable will always he closely along 
the bottom or be free from spans. Whilst it is being ])aid out the 
portion between the surface of the water and tho bottom of the sea 
lies along a straight line, the component of the weight at right 
angles to its Icngtn being supported by the fnctional resistance to 
sinking in the water. If, then, the speed of the ship bo v, tho 
rate of paying out the angle of iminorsion /, the depth of the 
water A, the weight per unit length of tho cable tho pull on the 
cable at the surface P, and A, B constants, we have — 

P=A|w-^^-j/(tt-«cosO} («) 

and ti7 cos i = B/( v sin i ) (jS), 

]jh®w f stands for ** function.” The factors Af {u-v cos i) and 
Bf (i> sin i) give the frictional resistance to sinking, per unit length 
of the cable, in the direction of the length and transverse to the 
len^h respectively.^ It is evident ft’om equation (/Sf) that the 
angle of immersion deissnds solely on the speed of tlio ship; 
hence in laying a cable on an irregular bottom it is of great im- 
portance that the speed should be sufficiently low. This may be 
ill^trated very simply as follows : — suppose a a (fig. 7) to l)e the 
surface of the sea* he tho bottom* and cc the straight line made 
the cable ; then, if a hill H* which is at any part steelier than 
toe inollnation of the cable, is passed over, the cable touches it at 
yme point t before it touches tne part immediately below and if 
^ Bet 81r W. Thomson, AfolOsMottoU ond Phytieal Paptft vol. ii. p. 166. 


tlxat tho angle of immersion is as great as the inclination of the 
steepest slope passed over. Under oidinary circumstances the an^e 
of immersion % varies botwoen six and nine degrees.* 


Fig : 

Qruditiea of a Telegraph Line — Tlie efficiency of tho telegraph 
depends on throe oualities of tho main lino— (1) its conducting 
quality* (2) its insulation, and (3) its electrostatic cajiacity. 

1. The conducting quality of a wire or other elongated portion of Conduot- 
mattor is nioasurod by tho ejuantity of electricity which it allows to ing 
flow through it when a stated “electromotive force,” or “ diircrcnco qi^ty. 
of electric potentials,” is maintained hotwoen its two ends, it nmy 

Ih) most naturally, and is in point of fact generally, cxiiresseil in 
terms of resistance to transmission, legurdcd as a quality inverse to 
that of conducting power, ami exj»rcsscd numerically by tho reci- 
procal of tlie measure of the conducting power. An mdopendent 
explanation and definition of tho cloetrical resistance of a conductor 
may be given as follows : — the elec'tiical resistance of a conductor 
is measured by the amount of electromotive force, or diifcreiice of 
potentials, which must he maintained between its cuds to produt'e 
a stated strength of electric cuiTcnt through it. 

2. The true measure of tho insulation of a body is the resistance Insula- 
to conduction offered by its supports. The reciprocal of this, or the tion. 
comluctingiKiwcrof tho supports, measures the defectiveness of tlio 
insulation. Since no subsiunee yet known is absolutely a non- 
conductor of electricity, pel feet insulation is imposmldo. If, 
however, the supports on wdiich a telegraph wire rests present, on 

each part and on the whole, so great a resistance to ch‘etric conduc- 
tion as to allow only a small pot tion of the electricity sent in, in the 
actual working, at one end to escape by lateral conduction, instead 
of passing through the line ami producing olicct at the other end* 
tho insulation is as c^d as need be for the mode of working adopted. 

With the good insulation attained in a suhnnirine line, round every 
part of which the gutta percha is free iiom flaws, no telegrapliic 
o|}eration completed witiiiu a secoiul of time can he sensihly 
influenced by lateral condnetinn. A charge communicated to a 
wire thus insnlatca imaer water, at the temperature of the sea- 
bottom, is so well held that, alter thirt v minutes, not so much as 
half of it is found to have escaped. From this, according to the 
familiar “ compound interest ” prohlciii, it appears that the loss 
must be at the rate of less than nve per cent, per two minutes. 

8. In 1849 Werner Siemens ])roved that “when a current is sent Electro- 
through a Biibmorgt*d cable a quantity of electricity is retained in static 
charge along the whole surface, being distributed in proportion capacity* 
to the tension of each point,” — that is to say, to tho diffeience of 
potentials liotween the conductor at any point and tho earth beside 
it. In 1854 Faraday showed the effect of tliis “electrostatic charge” 
oil signals sent through great lengths ot submerged wire, hnn^ng 
to light many remarkable phenomena and pointing out the 
“inductive” embarrassment to be expected in working long snb- 
marino tidegraphs. In letters* to l*iofessor Stokes in November 
and December of tho same year, Prof. W. Thomson gave the mathe- 
matical theory of these phenomena, wdtb formulie and diagrams of 
curves* containing tho elements of synthetical invest igal ion for 
every possible case of practical operations. Some of tho results of 
this theory arc given at the end of tho present article. The con- 
ductor of a submarine cable has a very larw electrostatic capacity 
in comparison with that of a land tclognipli w’ire in consec|uencc of 
the induction* as of a Leyden phial, which takes place across its 
gutta percha coat, betw'cen it and its moist outer surface, wliich 
may be regarded as jierfectly connected w’ith the eaith,— that is to 
say, at tbe same potential as the earth. The matheinatical expres- 
sions fbr tho absolute electrostatic capacity 0 1 i»er unit of length, 
in the two cases are as follows. i. u 

Let Ds diameter of the inner conductor, supposed to be that of a Submar- 
drcular cross section, or of a circle inappreciably less than one cir- me lina« 
oumscribed about tho strand which constitutes a modern submarine 

• For details of cable mauufhcture atsl ls>inK consult Douglas’s Telegraph 
ComtructUm, London, 1877, and OS|»tam V. UoHkiwr’s Laying and Itepainng gf 
Elaetrio TtUgtxmk OdeUi, London, 1878. 

S l^bllshed in Pm Moy, $oe, for 1866. 
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iBduotive caiNiaty Of the gntta peroha or other mbstanco coneta* 
tatfng the meulatiiig coot Then 

14^ lltta. In the caee of a singly wire of oiroukr section, diameter D, un< 
disturbod by the presenoe of otheis, and supported at a constant 
height h above the earth by poles so far apart as not to influence 
its capacity sensibly-^ ^ 

Example 1 In a submarine cable in which D's i centim^tra, 
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Example 2 In a land line in which D=:06 centimetre and 
eentimitres-^ ^ 1 

®“21o«,4A/b®'7lO4“l06 

The capamly, therefoie, is m this case less than one twenty-ninth of 
that of the submarine cable of example 1 ior the same length 

Telegraph Testing 

SUindterds of Measiirma/iJt •— A bnef consideration of the standards 
aoeording to which the electrical qualities lefcned to in the last 
•eetion are measured, and the measurements to be desenbed in this 
aeotion are made, will render the statements of those qualities and 
quantitios more dehnite A complete and universally comjfiarable 
system of standards for physical measurements can be obtained by 
aidoptmg arbitianly as fundamental units those of length, mass, and 
tuns, and expressing m terms of these in a pro{K»ly defined manner 
the units of all the other quantities The units now adopted all 
oror the world for electrical measurements take the centimetre as 
the unit of length, the gramme as the unit of mass, and the mean 
solar second as the unit of time. There are two s} stems in use, 
the electrostatic and the electromagnetic In the former the 
mutual forces exerted by two bodies, each charged with static 
fdectncity, are taken as the starting point, and in the latter the 
mutual forces exerted b^ween a current of efectiicity and a magnet 
The units accoidiiig to these two systems are definitely related , but 
as we deal in the present article with the electromagnetic system 
we give the following biief account of it onlv. 

The dyne oi unU force is that force which, acting on a gramme 
of matter, free to move, impaits to it a velocity of 1 ccntim?tie per 
second Vnd gmntity of magnetism or unit magmtyipoU is that 
quantity of magnetism which, when placed at a distance of 1 centi 
mitre from on equal and similar quantity of magnetism or a 

a etiQ rmlo, repels it with unit force t/nit magnetic fiM is a 
ivhicn, when a unit quantity of magnetism or a unit magnetic 
pole iti placed in it, is acted on by unit force. Unit current is a 
eorrent which, when made to flow lound a circle of unit radius, 
produces a ma^etio field of 2r units’ intensity at the centre of the 
mrole, or acts on a unit quautiW of magnetism placed at the centie 
of the cirdo with 2r units of force, unit quantity of elcctrunty is 
the quantity conveyed by the unit current in one second Unit 
dMhmee of potenlial is the difference of potential between tlie ends 
of a conductor of unit length when it is placed with its length at 
n^t angles to the direction of force in a unit magnetic field and 
«ept moving with a velocity of 1 centimetre per second in the 
direction at right angles tp its own length and to the diiection of 
the magnetic force Un%t chdromotm force is pioduced in a closed 
circuit if any unit of its length is held lu the manuei, and moved 
m the direction and with the velouty, described in the last section 
Unil TosisktnM is the resistance which, when acted on by unit 
electromotive force, transmits unit emreut Unut oapoucsiy is the 
capacity of a body which requires unit quantity of cloctncity to 
raise its potential by unity The units above specified are genei ally 
reforred to as the absolute COS elcctromagnsnc units of the difier* 
put quantities. In practice their magnitudes wore found mcon- 
mient, and certain multiples and submultiples of them have 
fieen adapted as the practical units of measurement - thus the 
eHm is eqnal to 10* 0 0 3 units of resistance; the wU is equal 
to 10* C &8 units of electromotive force ; the ompere is equal to 
10“"* 0 CPS units of ottirent , the ooudmh is equal to 10-^ C G S 
units of quantity ; the farad » the capacity which is charged to a 
volt by a coulomb, and is equal to 10-* 0 0.8 units of capacity , 
tha mvcnfwrad is the millionth part of the farad, and is equal to 
10^“CGS nnits of capacity. 

We are here chieily concerned with the units of electromotive 
force, resistance, and oapaeityv No universally vwogiarA standard 
of electromotive force has yet been established, but the want has 
been to a great extant supplied by the potential galvanometers, 
ilectrostatio Toltmeten^ standard cells, and other instruments 
devised ly Sir W. Thomson and others. The work of Lord Biyleigh, 
Dr Fleming, and other expeHmentevs on the Clark and Danfoll 
tandard cells has shoim oanokudvdy that an elsctromoiive fores 


<4 ' 'i' 

0m Ve aturdduced with Malnty wiihin pne-tcfith per cent m 
adeuraey by means of either of these ceHi. Semens of the 
etandm unit of resistance, or ohm, made pf an alloy of platinuiii 
and silver, or of platinum and indium, have been constructed, and 
can be relied on, if properly taken care of, to remain ve^ nearly 
accurate firom year to year. Similai specimens of the standard unit 
of capacity or micromd whkh remam very nearly constant have 
been successfoll^ ' ■ - ^ 

and of the metb< 


iuced. For a foller treatment of ^is subject 
of detenmning the different units, see 
moiTY, vol viu p 40 sq,^ 

Tekgraph hue testing consists mostly of comparisons cif then- 
sistanoe of the conductor and the insulator watu sets of standard 


resistances, and of compansons of the inductive capacity of the 
line or oabls with standmrd condensers of known capacity When, 
as 18 sometimes the case, the sftrength of the current nowmg through 
the line or through a particular instrument is to be determined, it 
18 meesnred by an efectiodynamometer, or by a current galva* 
nometer, properly constructed fot indicating currents in absolute 
measure lu the absem e of such an instrument it may be obtained 
at ourately by the use of a standard galvanometer in a known or 
determined mognetio field, or, taking advantage of Faraday’s dis-^ 
covery of the electro-chemical equivalents, by ineasuting the amount 
of silver or of coppmr deponted by the current when it is rngde to 
tiass through an electrolytic cell , or the electromotive ioroe per 
unit resistance of the circuit may be determined by the use of 
standard resistances and a standard cell Space does not allow us 
to do more than simply refer to these methods, the fiist two at least 
of which involve accurate and somewhat difocmt experimental work * 
Measurement ofW'tn i&swfowce — (1) By Wheatstone's bndge^utsMm 
Let I (fig 8) be the line with its distant end ccmnected with the ment of 


earth, a and b known resistances, 
» a resistance which can be varied, 
G a galvanometer, £ a single lever 
key, Kj a reversing key, and B a 
battery Put the zinc polo Of the 
battery to the line and a^ust 
the rmtauee x until the gal- 
vanometer G sboxra no deiSexion 
when Kj is depressed We then 
have, assuming no electromotive 
force in the line, lu=.axjb 



— • wiran- 
( sMtanoe 

0^ 

stone’s 
bridge 


Fig 8 

Next put the copper pole to the line and 
repeat the test, and suppose in this rose ts^axjb , if these two values 
of I nearly agree the true value may be taken as Zaxira/b{sei + Xi) The 
effect of an electromotive force in the line itself is nearly eliminated 
by reversing the battery 

(2) Let the battery B (fig 9) bo connected through the keys Kj By dirad 
and K and the galvanometer G with Ibe line I, which has its distant deflemon 
end to the earth as before, shunt the galvanometei by a shunt s 
until a convenient deflexion is obtiinid, and then take as quickly 
as ]K)8sibl6 a senes of readings with niic and copper alternately to 
the line Next siihstitute for Z a set of resistance coils and vaiy 
tlie resistance until the same senes of readings is obtained jThe 
resistance mtioduced for the reproduction of each reading indicates 
the appaient resistance of the line when that reading was taken 
The readings will generally differ because of tlie existence of a vari- 
able electromotive foice m the line If, howevei, the difference is 
not very great, the harmonic mean of the anthmotic mean of the 


I For the development of this Important part of electrical leienoe, nee Weber, 
** llowangen ttlvaniseher Leituagswiderstaiide nacb einein abeolnten Haasse, ’ 
In Poffgendonfa Annalen, Mordi 1861 Thomson, **Hechanical Theory of 
h lectrolrais,^** AppUcation of the Prlnoinle of Mechanical Affect to the Measure- 
. . . « . ^ Galvanic Besistanoes In Absolute Units, * 


inent of Bleetromolive Force, and 
and ** Transient Eleotrio Currents, 


in Phtl MaOt 1861 and 1862, Weber, 
inebMondere ZuruetdUhrung der Stroms 


jnsetrodynofmiaehe MMubtoHmmingent i 
intmisUotsmmwMen onfinedmUekeiiMttat$, Leipsic, 1856 , 'Thomson, On the 
Electric Oonduotivity of Commercial Copier, ** bynthetical and Analytical 
Attempts’* on the same subject, and Measurement of Ifie Blectrostatio SVnrce 
between the Poles of a Uaniell s Battery, and Measurement of the Blectrcstotie 
horoe required to produce a Spark in Air,’ Proc Soy 5bc, 186T and 1880, 
lepnnt of Seporta of Brit Assoc Committee on Electr btand , Ac edited by 
Prof F Jenkln Thomson, EltOricoX Unite of Meaeurement a lecturt delivered 
at Institution of Civil Engineers, 1888 , Bepotie of the Inteinational Conference 
for the Determination of the Electrical Units, held at Paris in 1882 and 1884 , 
A Cray, AbeoUUe Mmswremente in Fleetriclty and MagnaMsm, London, 1884. 

s See A Gray, Absolute Meaeutmente in Sleetrieliy and Magnetim pp 27, 
74, also T Gray, Phil Mag Xovember 1888 The roUowJng quotatioft ftwn 
the art Tsx4R>BAm in the 8th ed of the Smey Brit Shows how comparatlvaly 
recent is theintroduetfon of anything like absolute msasureiDent m telegraph 
tcH^ng — **The ordinary test for insulation consists in applying a gidvanie 
batlm, with one pole to earth and the o^er through a ravvanometer eoU, to 
the line of telrarapii of which the remote end is ktm iosoiat<Nl If the insula 
tlon of the whole line were perfect, the gidvanometer needle would stand at 
aero . but, when l^ed for with a battery of suitable power and a galvanoini^ 
of ettfrable ioi^bUily, indications of a current are always found, unless It Is a 
very short Iqagth of vw perMly Insulated line that is tested, The absolute 
measore of the streng^ or this euirent divided by the absolute measure of the 
e^^m^ve of the battery ^ves an absclntt measura for the insulation 
of foe cable No telMpraphic testing ought in to be aoeeptsa iu any de- 
buriness wmi has not this definite charauter, alfoough 
y within foe last yeat that convenient instruments for working inabsowte 
messure Ifoys been intn^ueed at all, and the whole systi^ of absolute measnra- 
mwtMs^^Mtni^owntopnmtldslslectridans’ Itwispntinprseties 
•yitenagoulfir^ the fim time in 2868, tn exi^niente l^Pxtif F Jenkla 
IForfotefow,ieeBiM«tctyy,voLviir pM, 
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tion. With a peifectly insulated battery this eon bo accomplished 
putting the galvanometer between the battery and the Icey K ; 
but the arrangement sflbwn is safer. The most suitable galvano- 
meter for these tests is a dead-beat mirror galvanometer with a long 
enough suspension to prevent emr from the viscosity of the flbre. 
Such an instrument is mucli to be profcrrod to the astatic formi 
especially when vaiiable oarth-ourrents are present, 
tydiffer* (S) A highly sensitive modification of method (2) is obtained by 
ntisl the use of a differential galvanometer, one (*oil of which is joined in 
alvano- circuit with the standard resistances and the other coil with the 
leter. line. The resistances are thou ai^usted to balance, or to mve no 
permanent deflexion when the battery circuit is closed. Several 
balances with ]^tive and negative currents must be taken and 
the results combined as indicate above, 
iy elec- (4) When ah electrometer is employed for testing itisulation, 
rometer. described bdow, it may be used ior the wire resistance also either 
by substituting it for the galvanometer in Wheatstone’s bridge 
method (fig- B. (1) or by that shown in fig. 10. One pole of the 

battery B is joined to the K k 

line througli the reversing 
key K and the resistance K, 
the other polo being to the 
earth. The electrometer El 
is then applied to the two 
ends of K and to the end of 
I and the earth alternately [H 
and the relative deflexion 
noted. The deflexions should be as nearly as possible equal ; that 
is, R should be os nearly as possible equal to I The form of re- 
versing key shown at Kj is convenient for this test, os it allows 
the comparisons to be made quickly ; and, as the readings can be 
always taken to the same side of zero, the whole length of the scale 
is available for each deflexion. The key consists of two ordinary 
front and back stop single lever keys fixed together by an insulat- 
ing piece % at such a distance apart that the contact stops a, b and 
e, a are at the corners of a square. Suppose one pole of the battery 

S ilt to the line and the resistance K adjusted until no cliange of 
eflexion is obtained by depressing ; then H is equal to Z if there 
is no eaith disturbance. Then put the other pole of the battery 
to 4he line ; turn the levers of K through 90** round the pivot jp ; 
and repeat the adjustment of R for a second determination of I 
Repeat these measurements several times and combine the results 
in the manner described in method (2). If R is not made equal to 
2, the resistances are in the ratio of the corresponding deflexions. 
Measure- Mecuurement of InaulcUor Eesiotance, — (1) In the direct deflexion 
iient method the connexions are the same as those shown in fig. 9, except 
}f insula- that the distant end of the line is insulated. Very great care must 
tor re- be taken that the galvanometer and all the connexions between it 
ibtauce ; and the end of the line are so well inbulatod that no sensible part 
hrect of the observed deflexion is dne to leakage through them. In 
deflexion making the test, first earth the line for five minutes ; then, with 
metliod. the galvanometer short-circuited, apply the zinc pole of the battery 
tlie line : at the end of from thirty seconds to a minute, depena- 
iiig on the length and capacity of the line, remove the shoit-circuit 
ping ; and record the deflexion at the end of every ton or fifteen 
seconds during the whole time (usually from ten to twenty minutes) 
the test is continued. Again earth the line for an interval equal 
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^nstruct a smooth cim'S for both the zinc and the copper test. 
The galvanometer cpnstani divided by the mean ordinate of these 
curves at any time gives the insulation at that time. To deter- 
mine the galvanometer constant, substitute a high resistance B, say 
one moimjain, for the line, and shunt the galvanometer with a shunt 
s> If the deflexion under these circumstances is d and G is the 
^ galvanometer resistance, the constant is 

C=Erf^*. 

, (2) The electrometer method is only applicable to of con- 
11 

a re- 
end of 



The slide generally consists either of 10 01 ^ ^ 

100 6q[nel tesietaneeB, amounting in the aggregate to from 10,000 
to 100, 000 ohms. The cable 
can be connected by means 
of the reversing key K to 
either pair of quadrants of 
the electrometer El, the 
slider s being at the same 
time put to the other pair. 

To determine the constant 
of the electrometer, con- 
nect the earth wire w with 
Uie cable terminal and the 
slider with coutact 1. and 
observe the deflexion ; this 
should l)e the same lor both 
directions of the current 
through the slide ; its value multiplied by 10, when the slide is 
made up of ten coils, gives the value in stale divisions of the 
full ditierence of potential between the ends of tlie alide. This 
number added to the zero reading of the electrometer is < .tiled the 
inferred zero. To find the insulation of the cable, lemovc the uiro 
v), put in the short circuit plug p, move the slider to contai 1 10, 
and, the distant end of the cable being insulated, epidy by means 
of Kj the zinc jiole of the batteiy to the cable and tlio copper pole 
to the earth. Allow suflioient time for the cable to chaige — say 
one minute for a cable of 2000 knots — then remove the short-cir- 
cuit jilug and take readings every fifteen or thirty seconds. Tlio 
difference of these readings from zero gives tlie fall of potential of 
the cable due to discharge through the insulating coat. Ne\t 
earth the cable at both ends for u time equal to the durntion of the 
last tost, and after revei*hing K put the cupper j>ole of tin* b.ittory 
to the cable and the zinc polo to the earth and take another series 
of readings. ^ Subtract these readings irom the inferred zero, and, 
using the differences as ordinates and the corresponding times as 
absoissss, draw two curves. To find tlie insuhiUon of the cable at 
any interval t after tlio battery was applied, draw a tangent to the 
curve at the point corTesjKinding to that time and prodne e it to cut 
tlie axis of the ordinates. Let Dj be the ordinate to the point of 
intersection, and D the ordinate at the time t ; then, if C he the 
capacity of the cable in microfarads and I its insulation in megohms, 

T 

^"C(Di~1)7 

If the difference between the reading and the inferred zero at the 
times t and ti be D and D^, the insulation is given by the equation 
* 4343 ( 21-0 
Clog D/D/ 

when Zj - 2 is reckoned in seconds. This latter is the formula com- 
monly used ; it gives the insulation at some time in the intcrial 
between the two observations ; the exact time depends on the rate 
of ** absorption ** of the cable. 

The advantages of the electrometer method of testing cables are 
the comparative steadiness of the needle during earth-current dis- 
turbances, its high sensibility for the detection of small intermittent 
faults, and the fact that simultaneous tests can be taken from both 
ends of the cable. In order to test from both ends simultaneounly 
one or other of the following methods may be adopted. Call the 
ends of the cable A and B, and suppose the operator at A is to be- 
gin the test. The operator at B joins the copper polo to the earth 
and the zinc pole to the line, and leaves the slider of his slide re- 
sistance at the earth end of the slide. Then, at a time previously 
arranged, he watches until he sees the electiometer begin to indi- 
cate a charge in the cable, and moves the slider along the slide so 
as to keep the electrometer near zero. As soon as the electrometer 
ceases to indicate increase of charge he ceases to move the slider 
and begins to record the deflexions at regular intervals, the fiist 
reading being taken as zero. The other method is to leave the 
slider permanently to earth and keep the electrometer so insensitive 
that toe deflexion is always within the limits of the scale. Ob- 
serve the time at which the electrometer begins to be deflected, and 
from that time onward take readings every thirty sooonils duiing 
the time of the test. The mean of the readings taken at both ciidb, 
reduced to the same sensibility, should be used for cahuhtuig Die 
insulation. This method not only eliminates the effetts of eaitli- 
tmrrent disturbance but also throws light on the lutuie and diB- 
tribution of such disturbances. 

When an electrometer is not available and the lino is too mucli Fall of 
disturl^d for good tests to be obtained by the galvanometer method, potential 
the following procedure may be adopted. Join the battery and the method 
galvanometer in series with the cable as for the diiect deflexion by gal- 
test Short-circuit the galvanometer and charp the cable for one yano« 
minute* Insulate the cable for fifteen seconds ; then break the meter* 
short circuit of the galvanometer; again apidy the liatteiy, and 
take the deflexion produced by the charge. Keep the battery on 
the cable for fifteen seconds, and during that time take if possible 
the direct deflexion reading tuo or tbiee times, iigain insulate for 
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matiB eyole of opermtioiui for ^ idmift time of the test. After 
eetthing the cable for the oroper inteml repeet the aboTe teet 
edth the other pole of the battery to the cable. To reduce the 
charge readiuga to absolute measure, find the deflexion of the gal- 
vanometer needle due to the charge of a Condenser of n microfiir^ 
capacity by the testing battery ; let <£ be this deflexion. Then the 
deflexion that would be obtained by charging the whole cable would 
hB Od/n, and, if D be any one of the deflexions during the test, 
Dn/Cd is the fraction of the whole charge which has been lost in 
the fifteen seconds immediately preceding this charge ; thus 
. *4348 X 16 

las — 

The method Just described takes advantage in a somewhat imper- 
fect manner of both the direct deflexion and the clectrometor 
test ; but the galvanometer shonld have such a long period ^at 
the whole of the charge can take place before the needle is sensibly 
moved from its zero position, ana that the vibration of the needle 
must not be damped to any great extent, — a condition which randers 
the instrument unsuitable for direct deflexion testing. 

The points with regard to the cable which should ne particularly 
attended to when testing for insulation are— the continuity of the 
insulation all through the test, that is, theie should be no sign of 
a breakdown for ever so short a time ; the late of polarization with 
positive and negative current is always the same in a perfect cable, 
out is seldom so when a fault exists ; the absolute insulation with 
both currents should also be the same if the cable is penect, but is 
never so for any length of time when a fault exists. If the insula- 
tions show any sign of being defective great care must bo token 
not to apply a powerful battery to the cable, unless the object is 
to increase or ** break down” the fault. The resistance of a fault 
is generally diminisliwl by applying the zinc pole of the battery to 
the cable and incrcas^sl by applying the copper pole ; but li the 
fault is small it sometimes happens that both currents increase 
the resistance. Kven a very poweiful battery may in such a case 
fail to increase the fault. 

ottit Capacity Teats. — The arrangement of the connexions for Thom- 
I's son’s cai>acity test are shown in lig. 12^ A well-insulated batteiy 
Haoilgr B is connected through a reversing key Kj to the slide resistance od, 
i and by moans of a key 

K a can bo put to a 
standard condenser 0 
and h to the cable, 
or the condenser and 
the cable can be con- 
nected tf)gethor and 
then both ]mt to 
earth through the 
galvanometer G by 
k closing the key Kg. 

Any point in the re- 
sistance ab can bo put 
to earth by means of \ — 

the slider#. Suppose • 

the middle point put to the earth, then C and L will bo obargcil to 
(Mfual potentials but of opposite sign. If the connexions to the 
slide are broken and 0 is joined to L, tlie resulting charge will be 
zero when the capacity G is equal to the capacity L, and when Kg 
is closed no current will flow through 0. Simifaily, if as is to ab 
as L is to 0 the resulting chaigo is zero. Hence when, after join- 
ing C to L, no deflexion is shown on G when Kg is closed — 

A modiBcation of this test has been suggested by Mr John Gott. 
The condenser C is joined in scries with the cable and one end of 
the slide is put to earth. The galvanometer G is joined from 
the end of the cable to the slider a and the {josition of the latter, 
which gives no deflexion, is found by successiye trials, the cable 
being discharged and recharged between the trials. A small con- 
denser in the galvanometer <‘ircuit is an advantage, as it allows 
several acljustments to be made without discharging the cable. 
The most suitable instrument, however, is an electrometer, as it 
allows the adjustment to be made at once. 

Th0 capacities of condensers may be compared by charging or 
discharging them tlirough a galvanometer and comparing tlie 
deflexions, or, as in He Suiity’s method, by substituting them for 
two sides of a Wheatstone’s bridge and finding the ratio of the 
resistances in the other two sides ; then, with the galvanometer 
circuit closed, the battery circuit can bo closed without producing 
any deflexion. The galvanometer circuit must join the condensers 
at the same points as the bridge resistances. These methods are 
quite unsulted for telegraph-line testing because of the resistance 
and the inductive retamation of the line. 

Tests of a Submefyed During the submergence of a cable 

it is necessary to provide the means of knowing at every instant 




id 


k. 


itjr's 



any faujit aetelop it ogn m At once detsem find ikrther |Miying>iiiit fthV 
stepped until it is removed. It is also of great importance thatmasgeil 
the ship and shore should be in telemphie communication with caVlc. 
each other. The arrangements made mr these purposes by different 
dectricians vary considerably ; but the general principle will be 
mtbered from fig. IS, which includes all that is absdately hecossaiy 
lor the purpose. The 

wineipal testing sta- 

tion is always on board 
the ship, ana from it all 
the testing operations 
both on board and on 
diore are regulated. 

Beferring first to the 
arratigements on board, 

B is the testing battery, 

K the testing key, and -Z 
G the testing galvaiio- ^ 
meter; B, is the 8ig-“!t^ 
nailing or ** speaking ” a * Fig* 15* 

battery, Ki the key, and G, the galvanometer ; K is a resistance box 
ami £ the earth-plate — the ship’s side in this case. The battery B 
is connetited through the key K, the resistance R, and the galvano- 
meter G to the cable, as for direct deflexion testing. The shore end 
of the cable is at the same time connected to one sot of plates of a 
highly insulated condenser and (although this may be omitted) 
to one pair of quadrants of an electrometer JSt. The other pair of 
plates of the condenser are put to earth through the signalling 
key K]. It is convenient also to have a second condenser C, on 
shore, the capacity of which can be readily varied, so arranged that 
its c.apacity can be atlded to that of Cj by dn^ressing the key K, and 
a^iu disc'harged through a galvanometer G by releasing the key. 

The o])cratious are then conducted as follows. The insulation is 
measured on board ship, alternately with positive and negative 
curionts of from ten to lifteon minutes* duration, by observing the 
deflexion on the galvanometer G ; and the reading at the end of 
each minute, or oftener, is recorded in a diary. The continuity of 
the conductor is tested at short intervals— evoiy five minutes — 
by the observer on shore depressing the key K and thus adding the 
capacity of 0 to the cable. This gives a sudden deflexion on the 
galvanometer G on board, and at the same time show's that the 
conductor u continuous and that the observer on shore is attending 
to his duties. When the shore key K is released, the discharge 
through G is indicated by a throw deflezion. the amount of which 
is recoidod in the dinry and shows th^>otential to wliich the shore 
end of the cable is kept charged. When the clectiomoter JSl is 
used, a continuous test of the potential at the shore end is obtained, 
and the development of a fault in the cable is at oiico indicatecL 
It is convenient for this purpose to dispense with the charge in the 
electrometer jar and needle and connect the needle to the pair of 
quadrants wluch are joined to the cable. The deflexion is then 
proportional to the square of the ]>otential and is always to one side 
of zero, BO that the whole range of the scale is available for thogile- 
flexion. The tests lor wire-resistance and capacity arc practically 
the same as those already described. They arc in ordinary circum- 
stances of much less importance than the insulation tests. The 
wire-resistance test is of great value, liowevcr, for giving a close 
estimate of the temperature of the submerged cable, and hence for 
giving the means of comparing the tests of the submerged cfible 
with those of the cable previous to submorsion. In lajung short 
lengths of cable the shore station may be dispensed w itli and capacity 
tests relieil on for continuity. Communication between ship and 
shore is carried on by moans of the keys K^, K^, tlie galvanometer 
Gi, and the battenes Bj, Bj. The signalling key on b^d the ship 
adds or subtracts the electromotive force of the battery B^ from the 
testing battery, and hence varies the potential of the cable. This is 
shown on sliure by the partial charge or dischaige of passing 
through the gnlvanometer Gj and is interjireted in accordance with 
the single needle alphabet in the ordinary way. In a similar 
manner the signalling key on shore varies the charge of Cj, and 
so causes slight variations of the testing-current on board the ship, 
which are read on tlie galvanometer Gj«Tid interpreted in the same 
way. The losting is usually suspended during the signalling ; but 
if the message is long an insulation leading is taken every few 
minutes according to pre-arrangement. 

The galvanometers used at sea require to be constructed so that Marine 
the rolling of the ship does not deflect the needle, either on account galvan- 
of its inertia and the action of gravity, or of the relative changes in ometor. 
the |)osition of the ship’s magnetism. The beat form of marine 
galvanometer consists of two short bobbins of fine silk-covered wire 
pla^d end to end, about an eighth of an inch apart, and having * 
their axes in the some line, with a very light mirror, carrying ce- 
mented to its back one or more small magnets suspended between 
the^ two bobbins m such a way that the centre of the mirror is in 
their common axis. The mirror and magnet system weighs from 
one-half to one grain. It is suspended as shown in flg. 14 by a 
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fnMB F and at the oth<v cwid to a light , 

opring i* 'Hi® <raw F is made thin 
« Wgh to slide into the opening between 
the two bobbins, so that the mirror can 1 1 r>r 

lie easily taken oat for adjustment when 
necessary. So long as the suspending fibre 
passes tbrongh the centre of inertia of m 
It is clear that no motion of translation 
of F can produce rotation of the mirror. 

When the instrument requires to be highly 
sensitive, as for testing puiqnises, it is 
sldelded from the action of the ship's and 
the earth’s magnetism by enclosing it in 
a massive iron case. For signalling pur- 
poses the coutrolliiig magnet is arranged 
to produce at the needle a field so strong Fio. 14.— Marine galvano- 
that the effect of variations of external mag- motor, 

uetism is inappreciable. 

Tedvng for FauUa. — ^Numerous methods have been proposed for 
the localization of faults in telegraph lines, some ef a complex char- 
acter and adajited to the eases of faults of a kind whleh fortunately 
seldom, if ever, occur. We give here a brief outliuo of the tests 
for the cases of most common occurrence. 

For the determination of the position of a complete rupture with 
the conductor insulated both the insulation and the capacity tests 
ire are theoretically applicable. The insulation of a line of uniform 
coil- type' and material is inversely os its length ; honco if a piece is 
}r broken off the insulation is increased. If I be the total insulation 
beiore rupture, Ix the insulation of one section after rupture, and I 
. the total length of the lino, the length of the section is I//Ix. Un- 
fortunately it is difficult to obtain the necessary accuracy in insula- 
tion testing on account of the great influence of earth -currents 
on the result ; but apart from this there is always some uncertainty, 
especially in cables, as to the insulation at the break. For cables 
a zairly reliable test can be obtained from the cajiacity even when 
the insulation at the fault is somewhat imperfect, if it bo sufficient 
to hold tlie greater part of the charge for a few seconds, since tlie 
amount of loss in any short interval can be estimated by a separate 
test. The capacity of a uniform cable is inversely as its length ; 
hence, if C be the total capacity of the perfect cable and Ox the 
capacity of one section, the length of that section is ZC]/C. Wheii-^ 
as is almost always the case— the cable is not quite uniform in 
electrical quality and in temperature, a table or a curve showing 
the wire resistauco, the insulation, and the capacity up to any point 
from either end should be kept for reference. 

It is not at all uncommon in cables for one side of a fractnro to 
bo partially insulated through the conductor not breaking exactly 
UTO at the same point as the iissulator. In this case, however, the 
end other end will bo iii moat cases almost perfectly earthed and the 
ally i>oBition of the fault can l>e very nearly determined by the wire- 
led, resistance test. When both cuds arc partially insulated it is veiy 
difficuU to obtain a near approach to the position of the fault bccAuse 
of the uncertainty as to which side of the break offers tlie greatest 
resistance. A first approximation is obtained by finding the wire 
resistance from both ends and subtracting the total wire resistance 
of the cable from the sum of those. This gives the sum of the 
resistances at the fracture, and half of this, if it is not too great, 
subtracted from the resistance of either section gives au apjiroximu- 
tiun to the resistance of that section up to the break. If, however, 
the resistance at the fracture is comparable to the tote'll wire re- 
sistance of the cable, this method is useless. An approach to the 
solution of the difficulty can be obtained from capacity tests, the 
cable being discharged tlirough different resistances at the testing 
end. But the procedure is very uncertain and ditlicuU, and a lull 
discus.sion of it would take more siau'e than can be afibrdod here. 
The resistance at a fault can soinotiines be greatly diminished by 
repeated application alternately of the positive and negative |)olea 
of a powerful battery to the cable, hut this should never be resorted 
to if it can possibly be avoided. The direct deflexion method of 
taking wire resistance is most suitable for these tests. The resist- 
anc.e seems to diminish gradually after the battery is applied until 
It reaches a minimum value, after which it again increases. This 
maximum deflexion should bo taken as indicating most nearly the 
true wire resistance up to the fracture. 

When the fault is a partial earth without fracture, and both 
. ®”os of the cable are available — as in factory testing, or when a 
tnii well -insulated cable can be used— the most satisfactory 

method is the loop teat. In this the two sections of the cable 
lorm two sides of the Wheatstone's bridge ; one pole of the battery 
la put to tlie junction of the other two sides and the other pole 
to earth, — that is, practically to the fault. The ratio of the resist- 
ances in the brld^ when balance is obtained gives the ratio of the 
resistances of the two sections of the cable, or the ratio of the 
resistance of one section to the resistance of the other section plus 
tlie resistance of the second cable. The total resistance of the 


eable be|higiiM>wn> it is ei^y to deterzfiilne the poiiMoii df the firalt r 
When the fhedt has a high resistance it is necessary to make a cor- 
rection for the want of perfect insulation in the sound part of the 
cable. When both ends of the cable are not available, measure 
the potential at the testing end and the resistance between that end 
and the earth, and simultaneously measure, by means of a slide re- 
sistance and zero galvanometer or by means of a quadrant electro- 
meter, the potential at the distant end. Then, if V be the potential 
at the testing end, v the potential at the distant end, and K the re- 
sistance measured, the true I'esistauce oi the fault is K(1 - v/V). 

Another simple, although less perfect method, may be mentioned. 

Measure the resistance between Itoth ends and the earth and subtract 
from the sum the true wire resistance of the cable ; the difference 
is twice the resistance of the fault. The imperfection of this method, 
and indeed of any which involves two observations not made simul- 
taneously, lies in the variable cliaracter of the lesistanco of a fault. 

ni. Modekn Telegraphs. 

The code of signals inlrotluccd by Morse is still employed in the Morse 
United States and Canada, and the iiitei national code m vogue in system. 
Europe differs only lightly from it. Cun ents in one direction only 
are used, and different cornbixiationH of liom one to four long and 
short contacts form the letters, while the niimeials are represented 
by grouim of five signals, and punctuation and other special signs 
by ^oupB of six and sometimes more. The instruments used for 
land telegraphs on this hystem are of two typos, — “ sounders,” which 
indicate by sound, and ‘‘recorders,” which rcconl the signals. 

(1) Recorders vary in details of construction, but all have the Morse 
same object, namely, to record tlie intervals during which the current recorders, 
IS applied to the line. In the earlier forms of instiunient the record 
was inado by embossing lines on .i ribbon of jMipcr by means of a 
sharp stile fixed to one end of a lever, whieh earned at tlie other 
end the armature of an electiomagnct Tliis method of lecording 
is still largely employed in Amern'a, and certainly has the advan- 
tage of simplicity. The fonii of instiumeiit alinost universally 
used in Europe makes the record in ink, and hence is sometimes 
called the “ mk- writer. ” This method has the advantage of dis- 
tineiucss, and so is less trying to the e^es of the opciators. The 
action of the instrument will be uudeihtood from the annexed 
sketch (fig. 

15). Sup. 
pose s to 
m a strip 
of paper 
whi(*ii is 
boingpuU- 
ed towards 
the left by 

moans of two rollers 
moveil by ti tram of mechanism. 

Underneath the rolli'r Cj a snnill 
wlieel i is kept turning by the 
same mechanism, and has its 
lower edge m contact with the 
sin lace of ink in the ink- well v. 

When a cun out is sent through 
the magnet m, the armature u is ^ 
attracUsl and the lever / lifts the 

ink-wheel i iuto coutaet with the p.ii»er, against the surface of 
which it rolls until the current is biokeii, thus making a inaik the 
length of whi( h depends on the siieed ot the tiiechaiiism and the 
time the current flows. As the siieed of the meehanism is nearly 
constant, the relative lengths of the maiks depend only on the 
duration of the current. In this way the letters of the alphaliet, 
or any other uudemtoml signs, are indieated by groups of long and 

slinrf. mnrlra nomninnlv fnlloil ** ilnqTiou ” mid 
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M(us(‘ ink vvntd, onedourth 
lull size. 


and “dots.” 

ing instrument soon Morse 
of tlie armature sounders, 
fatiguing method of 


short marks, commonly called “dashes 
(2) 0]ierators who use the record- 
learn to n'ail the message by the click 
against its stoi), and as this is a loss 
reading, and leaves the hands and 
eyes free to write, the sound is usu- 
ally preferred. Thus, w’hcn it is not 
necessary to keep a copy, a iniuli 
simpler instrument may be employed 
and the mes.sage read by sound. The 
earliest successful form was Blight’s 
boll sounder, which consisted of 
bells of distinct tone or pitch, 
one of which w'as sounded when 
the current was sent in one 
direction and the other when 
it was reversed. This instru- 
ment was cafiable of giving 
very considerable speed, but it 
was more complieated than 
that now in use, which consists 
only of an electromagnet, with its armature lever arranged to stop 
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the same way aa thejr are dietia^iBhed when roadiajB; from the 
tecoider by eoimd. The fana cd’, eounder commonly need in England 
ie ehown in iig. Id ; it 4i one ol the simpleBt poiwible inatrainente, 
is eaeily adjueted to the current by ti^tening or sjackenittg the 
, % H apirmg m, and is very little liable to get out of order. 

Ohmeal Another and in some reapectea simpler method of recording is 
iai*, to use a chfunically, prepav&i ribbon of paper. Suppose, for in*- 
H^tu, stance, the piy^r ribbon, to be soaked in a solution of iodide of 
potassiom ana a light contact spring made to proas continii- 
ously on ita surface as it is pulled forward by the mechanism. 

Then, if a current is sent fiom the spring to the roller through the 
^ , paper, a brown tna^k will, be made by the spring due to the liberation 
of iodine. This was the principle of the chemical telegraph proposed 
hy Edward Davy in 1888 and of that proposed by Bain in 
It gives a ready means of recording on the Morse plan at a high 
rate of speed, and Bain's telegraph was siiccoasfully worked for some 
years in America. Several iiigenioua applications of his method 
nave been proposed, as, for example, the copying telegraph of Bako- 
well and of CrOs,, by means of wliich a telegram maybe transmitted 
in the sender's own handwriting ; tlm pautolegraph of Casolli ; the 
autographic telegraphs of Moyer, Lenoir, Sawyer, iind others ; and 


«imo jot A, B |ods H, Hi (jun iopsely hibgedi tfabb^ Nsnd^ 
loosety through holes in the ends of the bar whi(di _ _ 
the divided disk D. By mms of oollaTf K, Kj the whet) • 
W«:^ihe dkk D is mgde to oscillate ih unison with Ihe besEin 



The egmim C and Cj are oopneoied with the poles of the iwibg. 




the autegraphlc typo-tolegraph of Boiiclli. The principle of action 
of these Tnstrameuts is this. Suppose two metallic cylinders, one 
at sending and the other at iho receiving station, to be kept 
.revolving synchronously, and suppose the axis of each to be 
’ thread^ with a fine screw so that as it revolves rapidly it has a 
slowiride motion. Wrap round the cylinder at the sending station 
aribbem of tinfoil, or paper covered with a conducting coating, on 
which the message is written in varnish or sonie other insulating 
substance. Suppose also a ribbon of paper which has been soaked 
' in iodide of potassium to be wrapped round the cylinder at the 
'' receiving stanon. Cause a stile, as in the Bain tele^aph, to press 
on each cylinder and set it in motion. It is evident that so long 
as the stile at the sending end presses on the clean foil the stile 
at the receiving end iHll continue to make a brown mark, but tliat 
when it passes over the varnish the mark will be inteiTUpted. In 
, this way, as the two cylinders revolve and move sidewaya the series 
. of interruptions made at the receiving end form an exact copy of 
the vamisn marks at the sending end. These instruments are at 
.present but little used.' 

It has been found possible to make the Morse ink- writer so sensi- 
tive ^at it can record signals sent over land lines of several hundred 
miles in length very much faster than they can be transmitted by 
I. hand, and this has led to the adoption of automatic methods of 
, transmission. One was proposed by Bain as early as 1846, but it 
' , did not come into use. That now employed is, however, practically 
a development of his idea. It consists in punching, by means of 
a. puncher," a aeries of holes in a stidp of paiior in such a w^ay that, 
when the strip is sent through another instrument, called the 
' ' ** transmitter," the holes cause the circuit to bo closed at the 
* proper times and fbr the proper proportionate intervals for the 
message to be correctly printed by the receiving iustrumont or 
recorder. The most successfhl apparatus of this kind is that 
" devised by 'Wheatstone ; others have been introduced by Siemens 
and Halske, Oarnier, Humaston, Siemen.<i, and Little. 

In Wheatstone's automatic apparatus three levers are placed side 
1 *by side, each acting on a set of small punches and on mechanism 
for feedl^ the paper ibrward a step after each operation of the 
. levers. Th6 punches are ananged as shown in fig. 17, and the 
levers are adjusted so 


that, the left-hand one 
movM a, 8, c and punches 
^a row of holes across the 
r paper (group 1 in the 
ngure), the middle one 
moves 6onlyand punches 
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a centre hole (2 in the figure), while the right-hand one moves a, 8, 
. ^ e and punohes four holes (8 and 4 in the figure). The whole of 
this operation represents a dot and a dash or the letter "a." Hie 
side rows of holes only are used for transmitting the message, the 
centre row being required for feeding fonvard the paper in the 
trantunltter. The perforation of the paper when done by hand 
is nsually performed by means of small malleta but at the central 
, telegmpn office in London the keys are only used for opening 
' air-mveS| the actual punching being done by pneumatic pressura. 
In this way seyeral thicknesses of pajier cap be perforated at the 
same time, which is a great convenience for press work, since 
copies of the saitne meiunge have often to bo transmitted to 
several newspapers at the same time. The mode of using the 
paper ribbon lor the tiinsmission of the message is illustrated 
in fig. 18. An ebonite beam E 1$ rocked up and down rapidly by 
a trmn of mechanism and moves the cranks A and B by means of 
two metal pins p, p. A md B;are in metsBie contact with each 
other through the springs a, », and they cany two light vertical 



battexy B. The operation is as follows. The paper ribbon E ia 
moved ibrward by its centre row of holes at the proper speed above 
the upper ends or the rods M, ; should there be no hole in tho 
ribbon ^t pushes the crank A or Is out of contact with the pins p, p 
and prevents a current passing to the line. Should, however, a 
row of holes, like group 1 above, be perforated, ihe rod M| will first 
be allowed to pass through the paper and copper will be put to the 
line at the next half stroke of tho beam, M will pass through, and 
os the disk D reverses the battery zinc will be put to the line. 
Thus for a dot first a positive and then a negative current are sent 
to the line, the effect of tho positive current continuing during the 
time requirad for the paper to travel the space between two holes. 
Again, suppose groups 8 and 4 to be punched. The first part will 
be, as before, copper to the line ; at the next half stroke of the beam 
M will not pass through, as there is no hole in the paper ; but 
dt the third naif stroke it passes through and zinc is put to tho 
line. Thus for a dash the interval between the positive and the 
iiejjiative current is equal to the time the paper takes to travel over 
twice the space between two successive holes. Hence for sending 
l)oth a dot and a dash reverse cuiTcnto of short duration are suit 
through tho line, but the interval between the reversal is three 
times as great for the cash as for the dot. In tho receiving instm- 
inent the electromagnet is so constructed that the armature, if 
puUed into any position by either cunent, remains in that position, 
whether the current continues to flow or not, until a reverse current 
is made to act on the magnet. For the dot the armature is de- 
flected by the first current, the ink-wheel being brought into con- 
tact with the paper and after a short interval pulled back by the 
reverse current. In the case of the dash the ink-wheel is baought 
into contact with the paper by the first current as before ancT ia 
pulled back by the reverse current after three times the interval. 

The armature acts on an inking disk on the principle described 
above, save only that the disk is supplied wiUi ink from a groove 
in a second wheel, on which it rolls : the grooved wheel is kept 
turning with one e^ in contact with ink in an ink-W'ell. By this 
method of transmisBion the battery is always to the line for the 
same interval of time, and alternately with opposite poles, so that 
the effect of electro^tic induction is reduced to a minimum. 
Through the instrumentality of this method as maiw as 400 words 
per minute bave lately been transmitted by Mr Freeoe ^tween 
London and Newcastle, a distance of 278 miles. 

The first considerable improvement on the House type-printer, Hu 
referred to above, was made by D. E. Hughes of Kentucky in 1865, typ 
In the Hughes instnimont (see fig. 19) two trains of clockwork ^ 
mechanism, one at each end of the line, ore kept moving (irynchron- teh 
ousiy by powerM spring governors. Each instrument is provided gra 
with a key-board, rosemblhig that of a small piano; the key levers 
of which communicate with a circular row, E,- of vertical pins. A 
horizontal arm A fixed to a vertical shaft in g^r with the mechau- 
ism sweeps over these pins at the rate of frohi one to two turns per 
second. When a key is depressed, sliglitly raising one of the pins, 
the battery is put to tho line for a short time at that port of tho 
revolution by means of a sledge S carried by the horizontal arm. 
The current thus sent to the line may be made either to act diiectly 
on the printing instrument or to close a local circuit hy means of a 
relay. For simplicity we will suppose direct action. The current . 
then passes through the coils of a ;^weri1il electromagnet M, whieli 
relieves the printing medhaniun. The electromag&t eonsists of 
two coils eadh containing a soft iron core of the same length as tho 
eoil >These oms rest on the ends of the two arme of n powerful 
hqrst-shoe permanent magnet, and thus become stjonmy polarised 
by induetipn. A soft iron armatara is plaped aeroas the free ends 
of ihe soft iron cores and is pulled by a strong spring, ^e tensioh 
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«9i^d dif&emli to dri^ Tequinng the use of steam or soma sudi 
nidtivofiiowsr. Iii a, subsequent modification introduced in 1875 
pn el^trortojspr is applied to drive the printing meciianism. This ' 
alloiSs a shorter tram and stronger wheelwork to be used, secums 
mure eeitaia Sictiao, and involves less risk of derangement 

.Hughes's form was taken up by tlio '> 
French Government in 1860, and u still < 
vey largely in use in France. 

otok and private line telegraphs 
eotl8t!^ute an important class of mstru- tete-l 
ments, of which Laws's “gold, indi-gmphs 
Cator," introduced in 1866, may be taken ' " 

as the forerunner. A brief description ! 
of Calahan's stock telegraph, introduced 
ill 1867, trill give a general idea of the 
action of this class of instruments. The 
printing mechanism consists of ta’O typo- 
wheels, on the edge of one of which are 
the letters of the alpliabet and on the 
edge of the other the numerals from 1 
to 9 and fractions by eighths up to unity. 

Th8 type-wheels ai*o placed side by side, 
but can be turned independently of each 
other. Beneath them a platen is carried 
on one end of a lever, whose other end 
is attached to the armature of an electro- 
magnet. Between the platen and ^e 
ivheels a ribbon of paper broad enough 
to cover the edges of both wheels is 

« ^ 1 ^ ^ .L 4 . 1 . . 1 -^ passed. The iu^nment is worked by 
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type-wheel and one for printing and feeding the paper forward. 

The movement of the typo-wheel is accomplished by an escapement 
acted on by closing ana opening the circuit of an electromagnet. 

For the convenience of the sender the transmitting instrument is 
made in the form of two dials, each resembling the dial of an 
ABC instrument, round the edge of one of which letters are 
printed, and round the other the numerals and fractions. Mechanism 
is provided for opening and closing the circuit, so that by turning 
a handle (fixed to ai^ axis passing through the centre of the dial) 
until an index attached to it points to the letter which is to be 
printed, the tvpe-wheel of the receiving instrument is in the proper 
position to print that letter, and this is accomplished by depressing 
a key and closing the third cirenit The printing magnet then 
raises the platen and presses the paper against the type. Suppose 
direct United States telegraph stock is to be reported and the price 
is 9|. The o|^rator tnrns the index on the letter dial to D and 
presses the printing key ; he next turns the index to period and 
again presses the printing key ; he then turns in succession to U, 
to period, to S, to period, and prints these ; tlicn be turns the 
index on the figure dial to 9 and prints it, lastly to } and tf» period, 
and prints them. The quotation then reads on the paper ribbon 

D. U. a 9|. 

Tariotts modifications of this instrument have since been intro- 
duced. In one form, the “universal stock printer,” two lines of 
wire are required, and. both type-wheels are driven by one wire, 
the printing ma^et being made to change the action from one 
whom to the other when the wheels are brought into a particular 
position. In another, “ Phelps’s stock printer,” only one line of 


ouriy by the clockwork, to which it is attaohed through a friction 
sleeve which allows it to be stopped, and pushed backward or for- 
ward withoiit stopping the mechanism. Another shaft carrying 
three cams is arranged so as to be locked into gear with the wheel- 
work when the armature leaves the poles of the magnet The cams 
then come into action in rotation ; the first moves the adjustment 
lever, shown to the left of W in the figure, which pushes a wedge- 
shaped piece into the teeth of the t}^-wheel and aojnsts it exactly 
to tne proper position for printing ; the second cam presses the paper 
against the type ; the thira moves forward the j[iaper ; a fourth cam 
replaces the armature of the magnet and relieveB the cam shaft, 
leaving the instrument ready to receive another letter. The whole 
of this operation occupieB only a small fraction of a second. By 
means of the adjustment lever or “ corrector ” I every error in syn- 
chronism decidwy less than half the s|>ace from letter to letter is 
perfectly corrected each time an impression is made. Thus, during 
the time the receiving instrument at one station is in use, its type- 
wheel is kept in ponbet agreement with the sending wh^l at the 
other station ; and, if the electric action keeps time, a wrong letter 
cannot ffis printed unless the rate of the clockwork is at fault by 
some such amount as one or two per cent. If the two wheels are 
allowed to run' a long time without the electric maintenance of 
agreement, they will m found more or less at variance, as the 
pieces of clockwork, however good, cannot be perfect. All that is 
necessary to bring them into agreement again is to strike several 
times the key corresponding to a prearranged acBustment signal-^ 
that componding to thoidot type, for instance. The receiver knows 
(according to the regulated systeai of working) that it is adjustment, 
not message, that Is being sent ; and he turns his tytie-wheel by 
hand till It prints dots. He then signals back “O.K.” (“All 
^rrect 1 ”) and is ready to receive the message. If by any accident 
his type-wheel gets on a wrong letter in the course of a message, 
ha dutturbs the sender (who all the time sees the effect of his sending 
ivnuted before his own eyes) by sending back a few currents on 
him ; he receives dots by way of acknowledgment, and resets his 
type-wheel to print oorreotly. This system of tele^phic printing 
has a great advant^ over the step-by-step system, in using con- 
tinuous instead of intermittent currents, and so avoiding the neces- 
5 *^® Jcapidly acting electric escapement, which, however skil- 

fully planned and exeouM, is always uable to failure when worked 
tw rapidly. In Hughes’s instrument almost perfect accuracy and 
have been attained ; and in actual practice it has proved 
to be decmedly superior to all previous type-printing telemphs, 
not only in speed and accumey, out In less mhility to mechanical 
^langement frornymar and tear and from accident. It involves 
many no^ tmwn i the iKmivIng electromagnet is of peculiar 
^Bstructiouand tami^riimbleefficSeaey j the transmitting apparatus 
Jjw a ooiMvnnae to prevent unintentSottal repetitions of a letter 
twongh c^perator a^dmg his finger too long on a key ; the 
Sl*®*yhesl hssa'lookibraadiste^ to be opened by its own key, 
fj®® wu letter keys of any of the instruments in the circuit. This 
wallbkimeyaam extensively used in the United States, 
uupersedad by m. Phelpe’i imodfiBeitMm of it, known as. the 


wire is required, a polarised armature being used for moving the 
type-wheels and an ordinary neutral armature for the printing. 

The rapid reversals which work the polarized armature do not lost 
long enotmh to move the printing lover, but when a pause is made 
the printmg mechanism m relieved and a letter printed. This 
instrument is similar in principle to the House apparatus and is 
capable of working at a considerable speed.* 

Cowper’s writing telegraph is designed to record the message in Cowper's 
written characters; its armngemeut is as follows :--Two lines of writing 
wire are connected, one with each of two email resistance slides, teJe- 
whioh are placed in such a way that the sliders move in the same graph, 
plane but in directions at right angles to each other. A pen placed 
at the point of intersection of the lines of motion of the two slidem 
is connected with them in such a way that, when it is moved, as in 
the act of writing, each slider takes up tliat component of the 
motion which is in the direction in which it is free to move. The 
sliders thus vary the resistance in the line circuits by an amount 


proportional to the motion of the pen, and when a battery is kept 
joined ha the circuit the current varies in the same way. The 
current is passed through the coils of two electromagnets at the 
roceivliigend, each capable of giving motion to a pencil in Oje line, 
at right angles to the direction of motion of the other. When the 
pen at the sending end is moved as in the act of writin g a message 
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«ii acQOimt of tli6 vaxiat^aa of the eomiit> end in tli& urey it 
irntee the message on e alin of paper moving beneath its point 
Methods of Workmg Oiroutt9.-^(l) The arrangement 

on the open cirottit system for sii^le-carrent working is shown m fig. 
20, in which Lj represents the line, G a simple form of galvanoaco|£, 
nsra simply to show t, w l» 

that the currents are 
iming to line when 
the message is being 
tranemittedi K the 
transmitting keyi B 
the battery, I the re* 
ceiving instrument, 
and E the earth* 
pkte. The complete 
circuit is from the 

plate £ through the instrument I, the key £, and the galvano* 
scope O to the line then tlirongh the corresponding instru- 
ments to the earth-plate £ at the other end, ana back through 
the earth to the plate E. The earth is always, except for some 
special reason, used as a roiuin, because it offers nttle resist- 
ance and saves the expense and the iisk of failure of the return 
wire. The earth-plate E ought to be bunod in moist earth or in 
water. In top ns the water and gas pipe systems form excellent 
fMU*th -plates. It will be observed tliat the cuouit is not in this 
me actually open ; the meaning of the expression **open cinniit’* 
is <'no battery to line,” tinder normal oiicumstances the inetru- 
ments at both ends are ready to receive, both ends of the line being 
to earth through the receiving instruments. A signal is sent by 
demiuung the key K, and so changing the contact from a to 
ana thus piittmg the battery to line. On circuits wheio the traffit* 
is small it is usual to make one wire seive sovetal stations. The 
connexions at an intei mediate or wayside station are shown at W. 
8 is a switch, consisting of Oiiee bloiKs of brass fixed to an insulat- 
ing base. W may be made the tciminal station of L, by inserting 
plug 3, and of by inserting plug 2, or the instruments may be 
cut out of circuit by inserting plug 1. In ordinary circumstances 
the messages from all stations are sent through the whole line, and 
thus the opeiator at any station may tiansmit, if the line is free, 
by manipulating his key. The greatest inconvenience of this system 
ttiises ftotn the varying stren^h and resistance of the batteries 
used at the different stations As, howover, delicate recording 
instruments aie seldom req^uiied on such circuits little difiiculty is 
expenonced. 

IMitive (2) The connexions for positive and negative current or single- 
indhega- needle working on open circuit are shov n in fig. 21, in which all the 




letters have 
the same 

meanings as 
before. But 
N is a single 
needle instru- 
ment, and K 
is a reversing 
key. Tlic 

levers 1 and 2 



t»k 21 


press against _ 

the fito^ a when the line is free ; hence the line is to earth at both 
ends. But, if lover 1 is depressed, one pole of the hattoiy is put 
to line ; if 2 is depressed, the other polo is put to the Ime. In 
this way the needles of the receiving instrument may be made to 
turn to either left or liglit ; and, it wo call a motion to the left a 
dot and a motion to the n^t a dash, the Morse alphabet may be 
road from these motions. The connexions for wayside stations are 
r illustrated at W, and will be readily understood from the desen})- 
tion given under single-current working above. 

J)onb1e (8) When the line consists in whole or in part of underground 
flilRieiit. or submarine cable the capacity causes a very considerable diminu- 
tion in the hpoed of working. This is to some extent got over by 
putting the 
. earth con 
nexion in 
the 4 middle 
bat- 
tery and us- 
ing double 
the number 
of cells, as 
shown in 
fig. 22. The 
stop® of the 
key K 
connected 

through a switdh S with one pole of the battery B, and tbe stop b 
in the usual way with the other pole. Suppose the arm e of tho 
switch S to bs in cootact with 2; then when the key is mani- 
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be<fiiaitgsdposiMvel|y«»eh timealdgnfdfrsent; but as looh as wie f 
signal is completed a negative charge is communicated to the 
thus hastening thediso&im and the return of the relay lever to its 
insulated atop. This method of wPrking has been already vefinred 
to in oonnexion with Wheatstone’s automatic system. 

The connexions for erngle-omrent working on this system are ’ 
illustrated in fig. 28. It differs from the open circuit in only ro^ufr* 
ing one battery (although, as 
in the figure, TgeHf of it is often 
placed at caw end), in having 
the receiving instrument be- 
tween tbe mie and the key, 
and in having the batteiy con- 
tinuottdy to tbe line* The 
battery is kept to the line by 
the bar ^ which sbort*circmtB 
the keys. When signals are to 
be sent from either station the 
operator turns the bar c ont of 

contact with the stop 8, and then operates precisely as in open cir- 
cuit sending. This system is more expensive than the open circuit 
system, as the batteiy is always at work ; but it offers some ad- 
vanlnges on circuits where there aie a number of intermediate 
stations, as tbe circuit is under a constant electromotive force and 
has the same resistance no matter which station is sending or 
receiving. The arrangement at a wayside station is shown at W. 

When the ciicuit is long and contains a large number of stations, 
the sending battery is sometimes divided among them in order to 

S ve greater uniformity of current along the line. When only one 
kttery is used the current at the distant end may be considerably 
affected by the leakage to earth along the line. 

In working long circuits with ordinary instruments inconven- 
iently high battery power is required in order to send sufficient 
current to produce the signals. In such cases it is usual to employ 
a local battery to produce the signals and to close the local battery 
ciicuit by means of a delicate circmt-elosmg apparatus called a 
relay, wliich is a very delicate electromagnetic key having its lever 
attached to the ai mature of the magnet. The arrangement at a 
station worked by relay is shown in hg. 24, where L is the line of 
wire, joined through 

the key K to one eiitl-i — , 1 |L 

of the coil of the relay \ 

magnet B, the other end 
of which IS put to earth. 

When a current passes 
through B the armature 
A is attiactod and tiie 
local circuit is dosed 
through the armature 
at h. The local battery 
Bi then sends a current 

through the Instrument r-^ 

I and records the signal. Fig. 24. kU 

In the form of relay indicated in the figure the armature is held 
against the stop a by a spnng S. In some cases — as, for example, 
in Siemens’s polarized relay, shown in fig. 25 — the armature a is 
put in contact through the pivot h 
with one pole N of a permanent magnet 
m, the other pole e of which is txm to » 
the yolk y of a horse-shoe electromag- 
net m. The armature is placed between 
the poles of the electromagnet, a little 
nearer one pole than the other, so that 
the magnetic attraction holds the con- m 
tact lever agdnst the insulated stop 
without the aid of a spring. This form 
of relay only answers to currents in one 
direction, but it is capable of giving 
great sensibility, and for some pui- 
poses-— for instance, in some methods 
of qnadniulex working— its directional 
character is an advantage. 

Tran$laiion.*-4n a precisely similar manner a relay may be made Transit 
fr) xe-transmit automatically the message over another line, or, what tion, 
is the same thing, over a continuation of the same line when the 
whole length is too great for direct working. It is not usual in 
practice U> employ the delicate receiving relay for re-transmitting 
the message, but it is made to work a coarser instrutkient, which 
takes the place of the sounder, or, it may b^ tbe sounder itself, 
in tbe local circuit. It is clear ^at one receiving relay may be 
used to Work a number of re-transmitting keys in tbe same local 
cirouit, and hence to distribute a message sunultanoously over a 
nutnbmr of branch lines from a central station. ^ 

DupUxt QuadrupUXf and MuUi^ Duplex tele- Pupiw 

graphy consists in the simultaaeous transmission of two xnesssgee, 


r-aL 



Fio 25.— Siemens's 
polarised relay. 
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(Httainpm l^gr C^intl 6f Vienna in 1S58 and in the 
fcUewiiig year \» Friachen and by Siemtne and Haiake. Within a 
yaartaererai methoda had been proposed by different inrentorsi 
hat none were at drat rwy aaooeaarnl, not from any (holt in the 
principk^ but because the effect of electroatatio capaeityof the Hne 
W left out of account In the early arranaements. ^e first to 
introduce a really good piaotical system of duplex telegraphy^ in 
#hich this difficulty was sufficiently overcome for land line pnrporos, 
^ J, B. Stearns of Boston (Maas, ;« In order that the line between 
two stotions Si and S, may be ttrorked on the dnplez system it is 
essential that the receiving instromeitt at Sj shaU not be acted on 
by the currents sent into the line at Si» and similarly that the 
currents sent into the line at shall not act on the recmving 
instrument at Sy» wliile at the some time these currents must act 
on the instruments at S|Uind Si respectively. The two methodn 
most commonly employed arc the following 
{}) In fig. 26 B is the sendjing battery, Bi a resistance enual to 
that of the battery< B a set of resistance coils, and 0 a conaenser. 
Suppose the hey at 
station Si to be de- 
pressed ; then a cur- 
rent flows into the 
line through cir- 
cuit 1, and to earth 
tlirough circuit 2. 

Now, if both these 
currents pass, as in- 
dicated m the fig- 
ure, round the elec- 
tromagnet of the 
receiving instru- 
ment, but in opposite direetions, and if their strengths are pro- 
perly adjusted, no effect will be produ<}ed on that instrument. At 
station Sm however, the currout flows to earth, partly through cir- 
cuit 1 and partly through circuit 2, but iu the same direction round 
the coils of the receiving instrument. Hence, if the current is 
strong enough, the receiving instrument at Sg will be set in action. 
Similarly the depression of the key at S- can be made to produce a 
signal at Si and yet have no effect on the instrumont at S^. The 
necessary and sufficient condition is that tlie currents in circuits i 
1 and 2 at the sending station shall at all times bear a certain 
fixed ratio to each other, depending on the coils of the receiving 
instrument at that station. If for simplicity we suppose the resist- 
ance of the line to be constant and not to be affected by the trans- 
mitting apx^aratus, and to bo of zero electrostatic capeity, the 
fixed ratio may be obtained by adjusting R in the auxiliary circuit 
2. In actual practice tlie line has capeity, and this is com- 
pensated for by supplying to K from tao condenser 0 capeity 
equivalent to that of the lino. 0 should be of such a form that 
the capacity in the rircuit can bo varied, and it must have the 
same mduetive rotardation as the lino ; tliat is to say, the cap- 
city nftist be distributiMi along the resistance R in a manner equi- 
valent to that in which the capeity of the line is distributed 
along its resistanee. A rougli approximation to this adjustment 
will answer the purpse for ordinary land line working, but for 
submarine cable work a vexy accurate adjustment is necessary. In 
order that the manipulation of the key may not affect the resist- 
.anoe of the line, the resistance between the point D and £ should 
|)e as nearly as possible the same for all positions of the key. 
This implies that the keys shall not at any time break circuit, nor 
make contact on both the front and the back stops for more than 
an instant, for an instantaneous bre<*ik of the circuit would affect 
the signals being received from the other station. The principle 
of the “continuity preserving key,” used for duplex working, will 
be understood from the figure. So long as the key is not dopressc*d 
the line is kept to earth through the resistance Bj ; when the key 
18 pushed down it suddenly changes to the battery B, being at the 
transition in contact with botli B and Bj. This produces very 
little distnrbance, because the key is moving quickly at that part 
of its stroke, and the resi^'tance of the line and receiving instru- 
nient is generally much b'gher than that of Bj. This is called 
me ** differential method.’' The principle was first enunciated by 
r nschen ; but its present condition is the result of the labours of 
a luge number of emrimeniers, among whom may be mentioned 
»’iemen8andHalBke, Stark, Edlund, Gintf, Nystrom, Preece,Nedden, 

^ Maron, Winter, Steams, and Muirhead. 

1 (2) The second method to which we may here refer is known as 
the “bridge method ” from the similarity of the arrangement (see 
«g. 27) to that of the Wheatstone bridge. Instead of sending the 
branches of the divided circuit DP and DQ 
through the two coils of a differentially wound relay or receiving 
uistrument, as iu Frischen’s method, two resistances a and h are 
uiserW and the instruments are joined between P and Q. It is 
<‘ia^r tw if the differeneo of potenuigd between P and Q is nnaffected 
hy oha^ the sanding key K no change of current will take place 
m the innroment elrmt The relative potential of P and Q is not 


affected hy the tnsaiwilation of K if the resistance a is to that of ft 
as the resistance of L is to tliat of R ; hence tliat is the arrange- 
ment used. The same remarks with regard to retardation and 



capacity that were made when describing the differential method 
apply here also. One very great advantage in this method is that 
the instrument used betw^een P and Q may be of any ordinary form. 

Most important cables, such as those of the Eastern Telegrapli 
Oomnonyand the various Atlantic cables, are worked duplex on 
Muirhead’s plan. What may be called a meclianical method of 
duplexing a cable was described by Sir W. Thomson in a patent 
taken out by him in 1868. ^ In this, as in the ordinary methods, a 
differentially wound receiving instrument was used, one coil being 
connected with the cable and the other with the earth ; but it 
differed from other methods in requiiing no “aitificial” or model 
cable. The compensation w*as to be obtained by woiking tlio slides 
of a resistance slide included in the circuit of the compensating 
coil, either by the sending key or by clockwork relieved by the key, 
so u to vary tlie resistance in that circuit ac( ording to any law 
which miglit be required to prevent the receiving instrument being 
affected by the outgoing cun*ent. Four years later Varley patented 
his model cable, which was the first near approach to a successful 
solution of the duplex problem on tbo principle now adopted. It 
was not, however, a sufficiently perfect representation of a laid 
cable to servo for duplexing cables of moie than a few hundred 
miles in length.^ 

By an interesting modification of the bridge method, which has 
been applied with excellent results by Dr Muirhead to submarine 
work, condensers are substituted fur a and 6 , one being also placed 
in the circuit between P and Q. In this case no current flows from 
the battery through the line or instruments, the whole action being 
inductive. As we have already stated, the distribution of tlie 
capacity along the resistance R must in submarine cable work l»e 
made to correspond very accurately with the distribution of the 
capacity along the resistance of tlie cable. This is accomplished 
by Dr Muirhead in the following manner. One side of a sheet of 
paraffined paper is covered with a sheet of conducting substance, 
say tinfoil, and over the other side naiTOW strips of the same sub- 
stance are arranged gridironwiso to form a continuous circuit along 
the i|trip. Tholireadth and thickness of the strip and the thick- 
ness of the paraffined paper are adjusted so that the relative resist- 
ance and capacity of this anaiigeincnt are the same us those of the 
cable with wdiich it is intended to be used. A large number of 
such sheets are prepared and placed together, one over the other, 
the end of the strip of the first sheet being connected with the 
beginning of the strip of the second, and so on to the last sheet, 
the whole representing the conductor of the cable. In the same 
way all the condnetinu sheets on the other side of the paiier are 
connected together and form the earth-plate of this artificial cable, 
thus reprosontiiig the sea. The leakage through the insulator of 
the came is compensated for by connecting high remstances be- 
tween different points of the strip conductor and the euith coating. 
Faults or any other irregularity in the cable may bo repicboutcd by 
putting rebistances of the proper kind into the artificial hne. This 
system of duplexing cables has proved remarkably successful. 

Quadniplex telegraphy consists in the simultaneous transmission Quad] 
of two messages from each end of the line. The only new pioblom plex. 
introduced is the simultaneous transmission of two messages in the 
same direction ; this is sometimes called **diplex transmission.” 

The solution of this problem was attempted 1^ Dr J. B. Stark of 
Vienna in 1865, and (luring the next ten years it was worked at by 
Bosscha, Kramer, Maron, Schaak, Schroder, Wartmann, and others. 

The first to attain success was Iklison, and his method with some 
modifications is still used. One of the latest arrangcnien ts is shoH n 
in fig. 28, a brief description of which will indicate the gcnciiil 
prinmple involved, Ki and Kj are two transmitting ke >8 tlie 
nature of which will be understood from the illustration ; R, and 
Ri are two differentially wound jiolarized rela>s, both of alncli an* 
supposed to respond to positive currents and to bo licld aj^inst 
their back-stops by negative currents. When ncithi r key is dc- 

E ressed a current, which for convenience we call 4, flows to the 
ne ; this is sufficient to overcome the pull of the sniing T in the 
relay R, (the receiving instruments are supposed to be at the otliei 
end of tne line), anil hence the levers of both relays an* held against 
their back-sto|^ When Kj is depressed a onrrciit - 1 w to the 
line, and, this being too weak to oveiconm th e spring T, the lever 
i Bee Bo Bauty, Journ, Hoc, Tel. Lng., ^ol. ii., isf 3. 
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iouuder 'Vhieu both keya are depressed a cidYent 4-1 ia lent 
« into the line. Thia is auffioient to move the lever of Bi into con- 
laot with I but not to overcome the pull of T|, and hence the drouii 
«f eouttder 8i is dosed ; it is also sufficient to move the lever of 
&i and dose the circuit of When therefore both k^ are down 
^e sounders 6, and S, at the Other end of the line are both set in 
motion ; the hmt responds to Kj and the second to Kf Thus all 
the conditions for the simultaneous transmisaion of two messages 
ara provided for. It is not necessary to enter again into the ques* 
tion of continuity at the different positions of the keys. The d^re 
iUiMitrates how thia diplex system may be dttplex»d» and hanee now 
^nnadmplen working can be obtained. It is only neoessaty to wind 
Cbo coils of the relay magnets differentially, when, by means of a 
preoiMly similar arrangement to that used for simple duplex, the 
mstruments at the sending atetion are left uusffiaoted by the out* 
jgoing ourreuts, bnt are affected by the incoming currents. The 
method here indicated is on the differential principle ; but it is 
•dsrcely necessary to say that the bridge method is emially appli- 
oabls. A combination of the bridge and the diffisrenml methods 
has been used by Prescott and Smith, and possesses some sdvan-^ 
tagee m certain cases. It is impossible in this article to go into 
the groat variety of detail in arrangement and method with which 
it is possible to obtain good results. 
u The several methods mat have been proposed for the transmission 
of a number of messages in one direction ou the same wire are 
reducible to two classes. In one the time which a revolving con* 
tact slulor takes to make one revolution is divided into as many 
intervals as there are sets of sending and receiving instruments on 
the line, and bv means of it the current is closed throngh the 
different seti of apparatus in succession. This impliss tfah syn* 
ehronous movement of the revolving sliders at ths two ends of the 
line. In a sense this may be said to oe simultaneous tronsmissioii : 

S ihe messages are being sent at the same time, but the progreas 
any one message is slower than it would be if it alone was occupy* 
ing the whole line in the ordinary way. The method possesses some 
advantages when the line is capable of being worked at a higher 
speed than a single operator can attain, or when one of the statxons 
can advantageously be used as a distributing station, for in that 
case one set of apparatus may be used as an automatic distributor. 
Multiple ielegraptiy on this plan was proposed by Thomson in 
1858.1^ A very complete set of apparatus for the purpose was 
shown by Meyer at the Vienna exliibltion of 1878.* l)elaaiuiy's 
multiple telegraph is the most recent development of the system, 
and has been lately adopted on some oirouits in Great Britain.* 

In the other class there are jedned to the two ends of the hue of 
wire a number of branch ciromta, in each of which a set of trane- 
mitting and receiving apparatus is included. In ths circuit, between 
the hue and each of the sending keys, an electromagnetio vibrator 
is placed so as to open and dose ths circuit a great number of times 
dunng each signal. The vibrators in the key circuits at one end 
of the line have all diffeient and, if poesible, relatively incommen- 
•uxahle periods. The receivers at the other end of the line consist 
of a corresponding set of electromagnetio vibrators, mounted on 
IMooatoff and liaving exactly the same vibrational periods as those 
In the key circuits at the sending end. When any one of the keys 
iX manipulated riie currants sent into the line have such a pulsatory 
ehameter that they only affect the receiver, which ie capable of 
ribnatiag freely in unison with thsss puliariona When a number 
of kayb wfe ibanipulated at the same time the received analyse the 
resiuunt wave^ each picking out its own compoiiisnt, thus Ber- 
ating the diffbrent mesaifgea. The harmonic telegiaph” oiHr 
JSIisEa Qray of America is a good example of thia class. 

airangemsnt of the apparatus 
for woriring some of the mofet recent cables is shown in ffg. 29. Ths 
cable is supposed to ^ worked dutdex t but, if 8, C|, Of, and AC 
are removed add the ksy eonnected dirktly with On the amnge* 
ment for slmptak woridng^ris obtained. The apparatus consists of a 
^ sending battery B> a revei^g transmitting key K, a slide of s mall 
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\ so that in case of accident to the recorder it 

^ tched Into circuit ly the switch a. When one 

of the levers of K is deprsssed, the condenser 0^ and the Cables 
and the condenser Cj and the artidoisl cable, ate ffimoltaneoaidy 
charged in series ; but, if the capeoity of Ci bears the same pro^ 
portion to the capacity of the cable as the capaci^ of Cm bears to 
the capacity of the artiiioial oabk, and If the other ai^uatmenta 
are properly made, no charge will be communicated to GU After 
a vmy short interval of time, the length of which depende on the 
inductive retardation of the cable, the condensers corresponding to 
Cl and at the other end begin to be charged the cable, and 
sinde the charge of Ck passes tibiough the receiving instrument I or 
G the signal ia rscordi^ The charging of at the receiving end 
will take place, no matter what is t& Absfiute potential of the 
condensers, consequently the incoming signals are not affected by 
those which are be^ transmitted from that end. In actual prac* 
ties the receiving instrument is so sensitive that tlie difference of 
potential between the two coatings of the condenser produced 
w the incoming signal is only a very email foaction of the potential 
of the battery 1B. When the key ia relieved the condensers and 
cables at once begiu to return to aero potential, and if the key Is 
depresied and relieved aevenl times in rapid surceuion the cable 
is divided into sections of varyime potential, which travel rapidly 
towards the recriving end, and indicate their arrival there by pro^ 
dueing corresponding ffoctuations in the charge of the condenser Cg. 

AU oanles of any gimit length are worked by reverse currents, the 
single needle alplmbet being used : that is to say. ourreuts in one 
diroBtion indicate dote and in the other direction dashes 

The following descriptions of tite mirror galvanometer and the 
riphen recorder are, with eome slight alteration, taken from a lecture 
delivered by Sir W. Thomsen bmore the Institution of Engineers 
and Stobuilders in Scotland.* 

(1) The instrument first used for receiving signals through a long Mirror 
BUbmarine cable (the short-lived 1858 Atlantic cable) was the mirror galvano- 
galvauometer,* which consisted of a small minor with four light meter, 
magnets attached to its hack (weighing in all loss than half a grain), 
suspended by means of a s^le oilk fibre within the hollow of a 
bobbin of fine wire,-— a suitable controlling magnet being placed 
adjacent to the apparatus. The action of the instrument is as 
follows. On the passage of a current of electricity through the fine 

wire coil the suspimdea magnets with the mhTOi attached toed to 
take up a position at right angles to the plane ol the coil, and are 
defiecM to one side or we other according as tlie current is in one 
direction or the other. Deflexions to one side arc interpreted a# 
dots and to the other side as dashes, and the messages aie trans- 
mitted in accordance with the international Morse code of aignala 

(2) The spark recorder in some reepects foreshadowed the more Sptrk 
perfmt instniment-^the siphoh recorder— which wag introduced recorder- 
some years later. Its action was ss follows. To an indicator, 
suitably supported, a to-and-fro motion was given by the eleotro- 
maguetic actions due to the electric currents constituting the 
slgnala The indicator was eonnected with a Ruhmkorff cSil or 

other eqnivalent apparatus, derigned to eause a continual succession 
of sparks to pass between the indicator and a metal j^te situated 
beneath it and having a plane eurfaoe parallel to its fine of motion. 

Over the surfoce of the plate and between it and the indicator 
there was passed, at a regularly uniform speed, in a direction per* 
pendicularto the line of motion of the indicator, a materiel capable 
of being acted on phyrically by the sparks, either throngh wMr 
chemical action, their heat, or their perforating ibroe. The reemd 
of the aignals given by this instrument was an nndulating line of 
fine peifomtions or spoibs, and the ehavueter and succession of the 
undtuations were used to interpret the tigikals desifed to be sent 

(8) The latest form of receiving instinmant for kng submarine 
cables is the siphon refeorder, for which Sir VT. Thomson obtained 
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long leg has its open end at a veiy small distance ftom a braes 
table, |uaced vrith its .sur&ce parallel to the plane in which the 
mouth of the leg moves, and over which a slip of paper may be 
passed at a uniform rate, as in the spark recorder. The ink is 
electrified by a small induction electrical machine £ placed on the 
top of the instrument ; this causes it to fall in very minute drops 
from the open end of the siphon tube upon the brass table or the 
paper slip passing over it When therefore the signal-coil moves 
k obedience to the electric signal currents passed through it, the 
motion oommnnioated to the siphon la rsooided on the moving slip 
of paper by a wavy line of ink-marks very close together, llie 


to the Morse- code, —the 


’ the paper. A very much 


iUterj^tation of the signals is aocoi 

dot and dash being represented by deltexions of the line of dots 
to one side or other of the centre line of 
simpler form of siphon 
recorder has been de- 
vised and brought into 
use within the last few 
years. Instead of the 
eleotrqpiBgnets, two 
bundles of long W- 
magnets of square sec- 
tion and ma^ up of 
square bam of glass- 
hard steel are used. 

They are supported' 
yerticUly on a cast-- 
iron socket, and on the 
upper end of each is 
fitted a soft iron shoe, 
shaped to oonoentrate 
the lines of force and 
thus produce a strong 
magnetic field in the 
space within which the 
signal-ooilisiuspeuded. 

Instruments of this 
kind have been 
made to work 
both with ^ and 
without idectrifi-* 
mtipn of , the ink. 

Without dleotrifi. 

cation the ii^iiiment>(8ee fig. 81) is veiT simple and compact, and 
capable of^ doing good work on cables 600 or 000 miles long* When 
constmcM for electrification of the ink they are available for much 
but for cables sn^ as the Atlantic the original form 
iLussa, The strongeat mimetic field hitherto omined by 
i^rmanent magnets glass-hard steel) is about 3000 O.G.S. Witn 
we eleotroms^ts used in the original form of eipbon recorder a^ 
^^sgitetie flitd ^ about nr over 6.000^,0^8, is easily obtained. Fig. 
33 shows a IsoMMier of part of a message received and recorded 1^ 
a ril^n re^er, as tba4^ of fig- w, foomone of the Eastern 
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matic curb sender the cable is put to one or the other pole of the 
battery and then to the reverse pole for definite proportionate 
times during each signaL The cable is thus charged first ^tositively 
and then negatively, or vice verea^ for each signal This method 
not only foeuitates the discharge of the cable, and so accelerates 
the return of the index of the receiving instminetit to zero, but 
provides the means of sending positive and negative currents info 
the cable at the proper times and for the proper intervals. The 
action of the instrument is regelated, like that of Wheatstone’s 
automatic transmittmr, by a perforated dip of paj^r. The arrange- 
ment of the perforations and the method of psing the paper slip 
are, however, quite dilferent. The paper is fed forward by a central 
row of holes, which are therefore continuous. The dots and dashes 
of tho meas^ are represented by the side rows of holes ; but the 
two currents required for a dot are produced wholly by one bole on 
one side and those for a dash by one hole on the other side. The 
perforated slip is exactiy similar to the message written by the siphon 
recorder, the side holes occupying the same relative positions as the 
loops to one side or other of the central line in the record. As the . 
side holes reach a certain point in their passage through the iustru- > 
nient they allow the end of one or the other of two lovers to fall ; 
the other end of tho lever lifts a light contact spring, forming one 
lever of a reversing key, and makes electrical connexion between , 
the battery and another set of ^rings, which also form tho levers 
of a reversing key. The spring is held up, by a flange on the edge 
of a revolving wheel passing under it, during the time required by 
the paper to advance through the distance between two central 
holes. Daring this interval the current is reversed at the proi>er 
time by a pair of adi^kble cams fixed to the same spindle as the 
fiangoa wheel This method of transmission has been found quite 
successful, though it has not been brought into use, as hand- 
sending has hitheito proved sufficient for the work requiied. 

Spe^ of Signalling , — ^Tho mathematical tlieonr of the speed of Speed cf' 
telegraphic signalling was given in a paper on “ The Theory of the signal- 
Electric 'relegtaph” communicated by Sir W. Thomson > to theli^ V 
< Royal Society in 1856, He shows that, if Ar be the wire reiiistance, 
e the capacity per unit length, and I the total length of the lino, 
the current at the receivings end at any time t after the application 
of the battery at the sending end is given by the equation 
Or«C{l-2(e--€*-fe»-€W+&c.)>. 

where 0 is tho maximum current which the battery is capable of 

maintaining through tho line, and e is equal to (1)5 when a is equal 
to ke^ log, (l)/ir». The number | is quite arbitrary ; it is chosen 
because it makes a nearly equal to tho time required for the current 
to.beoome sensible at one end of tho line after the battery has been 

which is more con- 
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venient for calculation and which does not differ 
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l(^. Thomson, and also by rrofessor 
be equation may be written 
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i, whiriii shows plainly how the onvrent ie affected hy the length, the 
resiatanoe, and the capacity of the line. 

It is evident from this equation tliat a finite time is required 
after the battery has been applied at the sending end for the current 
to bepofoe sensible at the receiving end, the interval being praeti- 
cally'^ equal to is, and also that for similar actions the intervals be- 
tween operations for one line must be to tho corresponding intervals 
for anotiier line directly as the values of a or of keP for tho two lines. 
We see, thoroforc, that for lines of the same type, worked in tho 
same manner, the speed of working will he inyeivsely as the square 
of tfoe length of the line, or, if the type varies, inversely as tM 
product RQ, where K is the total resistance and Q the total capacity 

I Bm bis Mathmaiieid and Phpsical Paptrt, vol. 11. p. 61. 

* Bee Jeokin, SUOrkUy and MagruHsvit p. 831. 
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of the line. The inteml ftitut not he confoanded with the time 
required for each tiigtial : It is e measure of the slowness of trans^ 
mission ; but the number of signals which can be received in a 
given time, on any one line, depends on the method of working and 
on the Hcnsibilitv of the instruments employed. The ratios of the 
number of signals which can be sent over dilferent lines in a stated 
time are the aanie os the ratios of the values of a for tliese lines. 
The value of a for the different Atlantic cables varies between a 
fifth and a quarter of a second, and, as the time required for the 
current to reach 90 per cent of its maximum value is ten times a« 
an instrument which requires as mudb as 90 per cent, of the full 
current to produce a signal and a fall to 50 cent, between the 
signals could only receive about one signal every two seconds or 
between one and two words per minute. The instniinents actually 
used attain to a speed of about twenty times this; but they are 
capable of showing distinctly a current of a ten-thousandth, or 
even less, of tlio maximum current. The value of a for ordinary 
land lines is voiy small, probably not exceeding the five-tliousandth 
liart of a second for a circuit 500 miles in length. The cunent, 


therelhrc, riaes almost to its fiiU value Ibr each when iAit 
time of contact is as small Ss the five-hundredth part of a seconds 
or, on the Wheatstone instrument, when the speed is about 500 
words per minute. There is, however, a very sensible increase in 
the effective resistance of the circuit, especially when iron wire is 
used, when signals are sent as rapidly as 100 per second, so tliat 
higher battery power is required for fast than for slow rates of 
speed. The mfficalty in wonting land lines at rates up to 800, or 
even more, words per minute is not to any serious extent electrical, 
but is m great measure due to material and magnetic inertia in the 
receiving instruments. Although laud lines can be worked at a 
very hi^i speed when the whole of the wire is insulated on poles, 
the rate is greatly diminished if a length of underground or of sub- 
marine cable is included in the circuit. In practice also the speed 
de|)6nds greatly on the position of tiie cable in the circuit ; for ex* 
ample, the actual speeir from Dublin to Loudon, according to Mr 
Preece, is about twice as great as that from London to Dublin. 
Mr Gulley states that the greatest effect is produced when the cable 
is in the middle of the circuit. (T, GB.) 


TELEMETER, or Ranoefixdee. This is an instni- 
ment used in modern warfare to determine the distance 
or range to an enemy’s position, in order that correct 
elevations may be given to guns or rifles directed against 
it. Telemeters liavc been made on three distinct j»rinci- 
ples^ and classified as acoustic, optical, and trigonometrical 
resjHSCtively. 

Acoustic telemeters record the time which elapses between 
seeing the flash or smoke and hearing the report of a gun, 
rifle, or shell, the range being given in yards as “the lime 
in seconds x .'164*6.” The Bouleng5 telemeter is the best 
known of this class. It consists of a graduated glass 
tube filled with liquid and containing a small metal tra- 
veller. At the flash the instrument is brought to a vertical 
position, and the traveller starts from /.oro ; at the detona 
tion it is turned to a horizontal position and the traveller 
stops. The objections to tlie acoustic teJcmet(*r are that 
the rate of transmission of sound in air is affected by wind 
and other local conditions and that the instrument cannot 
be Ubo<l until firing has commenced. 

Ojftical or perspective telemeters determine the distance 
to any point by observing the size of some object of known 
dimensions, as soon in a graduated telescope. Porro’s 
telemeter, Elliott’s telcscoi>e, and Nordeiifelt’s macro- 
meter illustrate the j^rinciple. Tlio chief defect of the 
system is that the objects most conveniently observed- 
men and horses — vary considerably in size, sp that the 
assumption of a constant dimension may be productive 
of error. 

Trigonometrical telemeters shortcu the ordinary methods 
of surveying by adapting tbem to military jinqioses. Tliey 
are of two kinds, — field rangefinders and rangefinders for 
coast batteries. 

(1) Field rangejindeft's exist in great variety, and differ 
from one another both in the trigonometrical methods ])ur- 
sued and in the mechanical peculiarities exhibited. The 
following are the common solutions of what is technically 
called *‘the range-finding triangle,” — i.c,, a triangle in 
wliich O (fig. 1) is the object the distance to f 
which is required, AOB an acute angle, and AB A 
the base, — O being visible both from A and B. / \ 

(i.) Where the base is a fixed length and the / \ 
angles are variable. — A fixed base is rarely / \ 

adopted except when the base forms part of / \ 

the instrument) the angles being observed by 
powerful telescopes. The range is usually read Fig. 1. 
in yards by the assistance of verniers, extreme perfection 
of mechanism being necessary. Many ingenious instru- 
ments of the kind have been devised, but none have as 
yet proved satisfactory. With a fixed base the accuracy 
diminishes as the range increases, (ii.) Where the base 
and the angles are variable. — The base angles are generally 
observed by instruments of the theodolite type, and the 


liase is actually measured or found by means of a sub-base. 
The range is obtained by table or calculating scale. The 
Nolan rangefinder, which was the first telemeter used by 
the British artillery, was of this kind, (iii.) Where one 
base angle is a right angle, the other angles and base being 
variable. — The instrument used is generally double-reflect- 
ing of the sextant tyjie, — the base being found as in (ii.). 
The most perfect example is the Watkin rangefinder, used 



Fig. 2. — ^Watkin field raugefiiidvr. 
by the British horse and field ar- 
tillery. It (fig. 2) consists of an 
horizon glass capable of assuming ^ 

two positions, and an index glass 
set in a steel arm, which is worked by a movable collar 
on a graduated bar, and this again is moved by the turning 
of a graduated cylinder. O (fig. 3) being the p 
object, the observer sets up a ])icket at A, and 
with the instrument at zero (the horizon glass 
being inclined 45* to the index glass) finds the 
right angle at the point C. A bulvbase AB of 
6 yards is then set off, and (with glasses set 
jiarallel and the sliding collar at 6) the ob- 
server reflects B upon A by turning the cy- 
linder, which is thus made to record tho base 
AC in yards. This reading being set on the 
graduate? 'bar by moving the sliding collar, 
the observer proceeds to A, and from there 
reflects C upon O, wliich causes the range to 
be given in yards on tho cylinder. In this 
operation the position of the sliding collar regulates tlie 
movement of the steel bar so that the number of turns of 
the cylinder is always a* true measure of the range 0(’, 
whatever the length of the base AC. (iv.) 'Wiero the 
angles are fixed and the base is a measure of the range. — 
The base points are determined by the use of prisms or of 
mirrors reflecting the particular angles adopted. The base 
is measured or found by a subsidiary triangle, and multi- 
plied by a constant to give the range. The Wddon range- 
finder, receniiy issued to the British infantry, is on this 
principle. It consists of three prisms, and is generaUy 
used as follows, 0 (fig. 4) being the object and D a con- 
venient distant jioint, the observer makes with the first 
prism the right angle OAD. He then retires in the direc- 
tion DA till the second prism records the angle OBD» 



Pig. 3. 
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88^ 61' 15", vrhen the range » 50 x AB. If it is inconvement 
to measure AB, the observer can retire from B in the line 
OB until the third prism records the 
angle OCA « 74* 63' 16", when the 
range « 200 x BC. The prisms must 
be held in the plane of the objects 
and looked into at the same point 
This rangefinder is very simple and 
portable, but is frequently inappli- 
cable on hilly or broken ground, and 
does not possess great accuracy. 

The merits of different field range- 
finders depend mainly upon the 
balance of advantages they offer 
with respect to accuracy, suitability to variety of ground, 
simplicity, portability, and durability, these conditions 
being of a more or less conflicting character. The fol- 
lowing are recognized principles: — (1) the naked eye 
i^annot with certainty appreciate less than one minute dif- 
ftTence of angle, therefore telescopic power is necessary 
in proportion as the base is short compared with the 
range; (2) telescopes of high power cannot be steadied 
by hand alone ; (3) the longer tlie base the more incon- 
venient are any restrictions as to its length or direction ; 
(4) it is a disadvantage to be com})eUod to traverse the 
line joining base points; (5) the longest base which 
it is convenient to measure by hand is that length of 


Fio. 4. — ^Weldon range- 
finder. 


measuring line which can be stretched tight in a high 
wind. 

(2) Rangefinders for Coast Jiatteries,— Kangefinding is 
less adapt^ to the re(piircinents of coast defence than 
“position finding," — a inethoil wliich furnishes every gun 
with its proi)er training and elevation so tliat it can be 
fired without sighting the target. Ibingclinders are, how- 
ever, sometimes employed. The most woithy i»f notice is 
the Watkin depression rangefinder used by the British 
artillery in coast liatteries. The instrument ipseinbles in 
principle the Watkin field rangefinder, tin* height above 
the searlovel being a vertical base. The rang<‘ is toiind by 
observing the angle of depression to tlie object. This is 
done by a powerful cross-wire telesco}»e, vvlueh loi nis part of 
the instrument. The fastest steamer can be continuously 
followed, and even the successive grazes ot shot and shell 
can be oliservod. The instrument is levi lied upon a tripod 
stand. When necessary, it finds its exact height in feet 
above the water-level in any state of tide by leforence to 
a datum distance, and it records the range in yar<ls auto- 
matically on a graduated cylinder*. An inteiesting con- 
trivance combining telemeter and gun-sight, a)>])licable to 
guns in permanent emplacements over non-tidal \iaters, 
has been tried in Italy. By nuians of a cam the hind sight 
of the gun is always maintained in the position necessary to 
give the proper elevation in firing, so tliat it only remains 
to make the sights cover the target. (a. w. w.*) 


TELEPHONE 


T elephony is the art of reproducing sounds at a 
distance from their source. The term was first used 
by Philip Reis of Friedrichsdorf, in a lecture delivered 
before the Physical Society of Frankfort in 1861.^ liut, 
although this lecture and Heists subsequent work received 
considerable notice, little progress was made until the sub- 
ject was taken up between 1874 and 1876 by Alexander 
(Iraham Bell, a native of Edinburgh, then resident in 
Boston, Mass. Bell, like Reis, employed electricity for the 
reproduction of sounds; but ho attacked the problem in a 
totally different manner. Tliis will bo better understood 
it we eonsider shortly on what the chief characteristics of 
sound depend (compare Ac’ouhtios). 

Lc- The sensation of sound is produced by rapid fluctuations 
‘^8 in the pressure of the atmosphere on the tympanum of the 
■ car. Tf the fluctuations are irregular and nun -periodic, 
the sound is called a noise ; if they are cyclic and follow 
a regular and sufficiently rapid periodic law, the sound is 
musical. In connexion with the present subject it is im- 
portant to notice the three characteristics of a nmsiciil 
sound, namely, pitch, loudness, and quality. The pitch of 
a musical .sound depends on the number of cycles passed 
through by the fluctuations of the jiressure per unit of 
time ; the loudness depends on the amount or the ampli- 
tude of the fluctuation in each cycle ; the quality depends 
on the form or the nature of the fluctuation in each cycle. 
The necessary condition for a successful system of tele- 
jihony is the ability to reproduce these characteristics. 

I. Historv. 

In 1831 Wheatstone by his “magic lyre” experiment 
showed* tliat, when the sounding-boards of two musical 
instruments are connected together by a rod of pine wood, 
a tune played qn one will be faithfully reproduced by the 
wther. This only answers, however, for telephoning mu- 
sical sounds to short distances. Another and somewhat 

^ “ Ueber Telephonie durch don galvanischen Strom,** in Jahresber, 
^ p^nkaliachen Vereina zu FranhfuH am itfam, 1860-61, p. 57. 

* See his 8ciml\fio Papers, p. 47. 


similar example is furnished by what bas been variously 
designated as the “string,” “toy,” “lovers,” and “mechan- 
ical ” telephone. Two disks of tliin metal, or two stretched 
membranes, each furnished with a nioulli})ic('c, are con- 
nected together by a thin string or vviu* attached at each 
end to the centres of tlie membranes. A good cxanqdc 
may be made with two cylindrical tin cups ; the bottoms 
form the membranes and tlie ciqis the mouihpicctvs. When 
the connecting stxing is held taut and sounds, such as 
those of ordinary sjieech, are jiroduced in front of one of the 
membranes, jiulses corresponding to the fluctuations ot the 
atmospheric pressure are transmitted along the string and 
coimiiunicated to the otlier membiaiie, wLicli in its turn 
communicates them to the air, thus rej^iroducing the sound. 
In both these examples all the three characteristics —pitch, 
relative intensity, and quality —of simiid are n^jiroduced. 

Let us now return to the develo])ment ol the application 
of electricity to telephony. In July 1837 Dr C. (4. Pago 
of Salem, Mass., drew attention to the sound given out by 
an electromagnet at the instant wh(*n the electric cir<‘uit is 
closed or broken, and in Octolier of the same year he dis 
cussed, in a short article^ entitled “(lalvanic Music,” the 
musical note produced by rapidly revolving the armature of 
an electromagnet in front of the j)oles. E.\ piTimeiits bearing 
on this subject were subsequently made by a gieat numlHT 
of investigators.* Page’s discovery is of considerable iin 
portance in connexion with the theory of action of various 
forms of telephone, and was a very impoitant feature in the 
early attempts by Reis to tran.smit music and s])ecch. On 

® See HiUiman's Journi,, x\xii. p. 390 and xxmii }> ]1S. 

* Moman, PhiU Mag,, 3d her, x\\. p. 38‘J , Hudson, Atrh. Je 
Vi^lect., V. p, 197 ; l)e la Rive, Treatise tni Eledtutitf, \ol i j). 300, 
also Phd, Mag,, 3d her., vol. xxw. p. 4il2, and Cotup It* ml , vx. i». 
1287, xxii. p. 432 ; Mutteucci, Arth dt VKleit , v 3S9 , (iuillemm, 
Comp, Rend,, xxii p 264; Wertheiin, Cuvip. /{nuf, wii pp 330, 
544, xxvi. p. 605, ulbo Ann. de C/nm. ti de , win p 302, and 
PMl, Mag , 3d ser., xxviii. p. 544 ; Jaunair, *\unp, JOnd., xxiii. j). 
319 ; Joule, Phd. Matf , 3d sei., xxv. pp 70, 22.* , Laboidn, Comp. 
Rend,,}, p. 692; Poggendorff, Pogg. Ann , Ixwvii p. 139, xcviii. 
p. 198; Du Woneel, Rxp. de VMect,, vol u p 135, iii. p 83; and 
I Delesenne, Bibl, Untv,, 1841, xvi. p. 400. 
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26tti August 1854 tbere appeared in (Beois) 

an interesting article by Onarlea Bourseul on the electric 
transmission of speech.^ The writer recommended the use 
of a flepble plate at the source of sound, which would 
vibrate in response to the varying pressure of the air, and 
thus open and close an electric circuit, and of a similar 
plate at the receiving station, which would be acted on 
electromagnetically and thus give out as many pulsations 
as there are breaks in the current. These suggestions 
were to gome extent an anticipation of the work of Reis ; 
but the conditions to be fulfilled before the sounds given 
out at the receiving station can be similar in pitch, 
quality, and relative intensity to those produced at the 
transmitting station are not stated, and do not seem to 
have been appreciated. 

In Reis’s lecture an apparatus was described which has 
given rise to much discussion as to priority in the invention 
of the telephone. The instrument was described in over 
fifty publications ^ in various countries, and was well known 
to physicists previous to Bell’s introduction of the electric 
telephone as a competitor with the electric telegraph. 
Reis caused a membrane to open and close an electric 
circuit at each vibration, thus transmitting as many 
electric pulses through the circuit as there were vibrations 
in the sound. These electric pulses wore made to act on 
an electromagnet at the receiving station, which, in accord- 
ance with Page’s discovery, gave out a sound of a pitch 
corresponding 1o the number of times it was magnetized 
or demagnetized per second. Reis’s object was to re- 
produce at a distance not only music but also human 
speech ; but that ho did not wholly succeed is clear from 
the following extract from his lecture : “ Hitherto it has 
not been possible to reproduce human speech with sufficient 
distinctness. The consonants are for the most part repro- 
duced pretty distinctly, but not tbe vowels as yet in an 
equal degree.” Considering the time at which he wrote, 
Reis seems to have understood very well the nature of the 
vibrations he had to reproduce, but he failed to eompre- 
hond how they could be reproduced by electricity. His 
fundamental idea— the interruption of the current — was 
a fatal mistake, which was not at the time properly under- 
stood, The suggestion of Bourseul and the experiments 
of Reis arc founded on the idea that a succession of curients, 
corresponding in number to thje successive undulations of 
the pressure on the membrane of the transmitting in- 
strument, could reproduce at the receiving station sounds 
of the same character as those produced at the sending 
station. Neither of them seemed to recognize anything 
as important except pitch and amplitude, and Reis thought 
the amplitude was to some extent obtained by the varying 
length of contact in the transmitting instrument. This 
might possibly bo to a small extent true ; but, considering 
the small capacity of the circuits he used and the nature 
of his receiving instrument, it is hardly probable that dura- 
tion of contact sensibly influenced the result. The quality 
of the sounds was to some extent also reproduced ; but, 
judging from the results of recent telephone investigation, 
it is highly probable that this was due, not to the varying 
duration, but to the varying firmness of the contact. Since 
the effect of the degree of contact has, through the re- 
searches of Bell, Berliner, Edison, Hughes, Elisha Gray, 
and others, beepme genei^ly understood, it has become 
easy to make instruments very similar to those of Rm ; 

1 SeealMl}idaM^ia- B!iUter/llrOH»t,Omdth,u,JPu^ Fraii3(- 
fort, No. 232, 26th September 1854 ; Da Moneel, dea Appli- 

caiuma de VJSMrieHit Perie, vol. w. p. 26, ed. 1854, vol, lii. p. 110, 
«d. 1856, and Oomp* Rtnd,^ 26tb November 1877. 

* The Bnplieh reader may couinlt— /owm. 8oe, Td. March 
1883 ; firitUh Aa^^ 1883 ; CWv, Eng, and Afek, Joum.^ vol 
xxvi p. 307 ; R. M. Feiguwn, JSlectrtcUg, London, 1866, p. 257 ; H. i 
P. Thompeon,i^Ai^ti>i?eM,M«/»t«a<oro/«^JfWg»&«M^Loi»don,1883. > 


and even hie testruttients, with sliglit modification, can 
made to speak fairly wdL The accidental tiansmissiim 
of words by Reis, the occasional recognition of the voice 
of a singer, and other instances of the transmission </ 
quality were no doubt due to this element, the existence 
of or the necessity for which was never, so far as the 
present writer knows, hinted at by Reis. 

The next worker at the telephone, and the one to whom 
tbe present great commercial importance of the instrument 
is due, was Bell. His aim was the production, by means 
of the undulations of pressure on a membrane caused 
sound, of an electric current the strength of which idioUld 
at every instant vaiy directly as the pressure varied.^ His 
first idea seems to have been to employ the vibrations of 
the current in an electric circuity prc^uced by moving the 
armature of au electromagnet included in the circuit nearer 
to or farther from the poles of the magnet. He proposed 
to make the armature partake of the vibrations of the 
atmosphere either by converting it into a suitable vibrator 
or by controlling its vibrations by a stretched membrane 
of parchment. In the early trials the armature had the 
form of a hinged lever of iron carrying a stud at one end» 
which pressed against the centre of a stretdied membrane. 
Tlie experiments with this form were not successful, and, 
with the view of making the moving parts as light as 
possible, he substituted for the comparatively heavy lever 
armature a small piece of clock spring, about the size of 
a sixpence, glued to the centre of the diaphragm. The 
magnet was mounted with its end carrying the coil op- 
posite, and very close to, the centre of the piece of clock 
spring. This answered sufficiently well to prove the 
feasibility of the plan, and subsequent experiments were 
directed to the discovery of the best form and arrange- 
ment of the parts. An increase in the size of the iron 
disk attached to the membrane augmented both the loud- 
ness and tho distinctness of the sounds, and this finally 
led to the adoption of the thin iron disk now in use, which 
is supported round its edge, and acts as both membrane 
and armature. Again, the form of tho opening or mouth 
piece in front of the membrane exercised considerable 
influence on the efficiency of the instrument, and it was 
ultimately ascertained that a small central opening, with 
a thin air space extending across the face of the metiibranc, 
was best. It was also found that comparatively small 
magnets were sufficient, and that there was no particular 
virtue in the closed circuit and electromagnet, but that 
a small permanent magnet having one pole in contact with 
the end of the core of a short electromagnet, the coil of 
which was in circuit with the line, but which had no per- 
manent current flowing through it, answered the purpose 
quite as well,^ In fact the effect of keeping a permanent 
current flowing through the line and the coils of the 
electromagnet was to keep tho core of tho electro-magnet 
magnetized. This seems to have been almost simul- 
taneously pointed out by Boll and others who were work- 
ing in coigunction with him and by Professor Dolbear. 
Many experiments were mode for ascertaining tbe best 
length of wire to use in the coil of the transmitting and 
the receiving instrument ; but this is clearly a question 
dependent to a large extent on the nature of tbe line and 
the system of working adopted. 

After Bell’s success a large number of experimenters 
entered the field, and an almost endless variety of modi- 
fications have been described. But few possess any real 
merit, and almost none have any essentially new principle.^ 


^ A. G. Bell, ''Telephone Keseerches.” inJoum, doc, Td, Mng , 
Slet October 1877. ' 

* The extreme smallneM of tbe magnets which might be ntccessfiiUy 
employed was first demonstrated by Professor Pexroe of Brown Uni- 
versity, Providence^ B.I. 

* For a detailed description. In a collected form, of a laige number 
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K>n’8 A telephone transmitter and a receiver on a novel plan 
8- -were patented in July 1877 by Edison, shortly after the 
introduction of Bell's instruments. The receiver was 
toed on the change of friction produced by the passage of 
1 ^ an electric current through the point of contact of certain 
substances in relative motion. In one form a drum, 
mounted on an axis and covered by a band of paper 
soaked in a solution of caustic potash, is turned under a 
spring the end of which is in contact through a platinum 
point with the paper. The spring is attached to the centre 
of a diaphragm in such a way that, when the drum is 
turned, the friction between the point of the spring and 
the paper deflects thelliaphragm. The current from the 
line is made to pass through the spring and paper to the 
cylinder. Now it had been previously shown by Edison 
that, when a current is made to pass through an arrange- 
ment like that just described, the friction between the 
paper and the spring is greatly diminished. Hence, when 
the undulating telephonic currents are made to pass 
through the apparatus, the constant variation of the friction 
of the spring causes the deflexions of tlie diaphragm to 
vary in unison with the variation of the electric currents, 
and sounds are given out corresponding in pitch, and also 
to some extent in quality, with the sounds produced at 
the transmitting station. A cylinder of chalk was used in 
some of Edison's later experiments with this receiver. 
The transmitter is illustrated (see flg. 10) and described 
(p. 13a) below. 

lA Experiments very similar to these of Edison were made 
’» by Elisha Gray of Boston, Mass., and described by him in 
papers communicated to the American Electrical Society 
in 1875 and 1878. In these experiments the electric 
current passed through the fingers of the operator’s hand, 
which thus took the jilace of the spring in Edison's ap- 
paratus. The diaphragm was itself used as the rubbing 
surface, and it was either mounted and rotated or the 
lingers were moved over it When the current passed, 
the friction was felt to increase, and the efleot of sending 
a rapidly undulating current through the arraugement 
was to produce a sound. Tlie application of this ap])aratus 
to the transmission of music is described by Gray.^ 
eai’a In anotln*r form of telephone, brought i»rominentIy 
forward by Professor Dolbcar,- the efiects are produced by 
electrostatic instead of electromagnetic forces, as m the 
e. Bell telephone. Sir W. Thomson observed in 1863 that 
when a condenser is charged or discharged a sharp click 
is heard, and a similar observation was made by Cromwell 
F. Varley, who proposed to make use of it in a telegraphic 
receiving instrument.^ In Dolbear’s instrument one plate 
of a condenser is a flexible diaphragm, connected with the 
telephone line in such a W'ay that the varying electric 
potential produced by the action of the transmitting tele- 
phone causes an increased or diminished charge in the 
condenser. This alteration of charge causes a corrcsiiond- 
ing change in the mutual attraction of the plates of the 
condenser ; hence the flexible plate is made to copy the 
vibrations of the diaphragm of the transmitter. It is 
obvious that this apparatus may bo used either as a 
transuiitter or as a receiver, but that the eflects must under 
ordinary circumstances be in either case extremely feeble 
In the Hois instruments the transmitter and receiver 
ftre separate parts, which are not interchangeable The 
Bell telephone can be used either as a transmitter or as a 

of these modifications, see Du Moncel, “ Le I'elephoue,’* in BiUiotk^que 
^ MerveiUes, Prris, 1882. 

8ee George B. l^escott, SptdUng Telephone^ London, 1879, 
Pp. 151-206. 

* fidifntijic American, 18tli June 1881, 

^ ^irctroatoHea and Magnetism, p. 230. 

A -f® Jo«m., let August 1877, p. 178 ; also Adams, Jourm 


receiver. The Edison receiver and the Dolboar condenser 
were only intended to be used as receiving instruments. 

It was very early recognized— and, indeed, is mentioned 
in the first patents of Bell, and in a caveat fded by Elisha 
Gray in the United States patent office only some two 
hours after Bell's application for a patent— that sounds 
and spoken words might be transmitted to a distance by 
causing the vibrations of a diaphragm to vary the re- 
sistance in the circuit. Both Bell and Gray ])ropose<l to 
do this by introducing a column of liquid into the circuit, 
the length or tlie resistance of wdiich conUl be varied by 
causing the vibrations of the diaphragm to vary the depth 
of immersion of a light rod fixed to it and dipping into 
the liquid (see figs. 8, 9 below). This idea has been j)er- 
haps the most fruitful of any modification of telephonic 
apparatus introduced. 

On 4th April 1877 Mr Emile Berliner file«l a caveat in Ber- 
the United States ]»atcnt office, in winch he stated that, 
on the principle of the variation with pressure of the resist- 
ance at the contact of two coiiductors, he liad made an 
instrument which could be used as a telephone transmitter, niiUi*r. 
and that, in consecpicnce of the mutual forces between the 
two parts of the current on the tw'o sides of the point of 
contact, the instrument was cai)able of acting as a receivcT. 

The caveat was illustrated by a sketch showing a diaphragm 
with a metal patch in the centre, against which a metal 
knob was lightly pressed by an adj listing screw\ This seems 
to have been the first transmitter in which it was proposed 
to use tlie resistance at the contact of two conductors. 

Almost simultaneously with Berliner, Edi'^on conceived Edi^oirs 
the idea of using a variable resistance transmittei.** 
propo.sed to introduce into the circuit a cell (•()ntaining|jl”””* 
carlKin powder, the pressure on whieli could bo ^aried b) unttei, 
the vibrations of a diaphragm. He somotimis held tin* 
carbon powder against tlie dia])hragiri in a small shallow 
cell (from a quarter to half an inch in diamuti*r and about 
an eighth of an inch deep), and sonu'times he ustul what 
ho describes as a.//?/jf, that is, a little brush of silk fibri* 
with i^luinliago rubbcil into it. Jn another form the plum 
bago [lowder was worked into a button comen ti'd togctlii'r 
with syru]) and other substances. In the spi'cification of 
the patent ap[»lied for on 2lst July 1877 ho showed a 
sketch of an instrument winch consisted of a diaphragm, 
with a small platinum patch in the centre tor an electrode, 
against which a hard point, made of ])lmnb.igo powder 
cemented together with india-rubbc'r and vulcanized, was 
pressed by a long s])riiig, the ])rossure of the carbon against 
the platinum disk being adjusted by a straining screw near 
the base of the sjiring. )Subsequenl ly lie filed an application 
for a patent in which various forms of springs arnl weights 
assisted in maintaining the contacts and otherwise iinjuoved 
the instrument. 

Tn the early part of 1878 Professor Hughes, while en- lluslu's's 
gaged in exiK*riiiieuts ii}»on a Bell telephoiu* in an electric 
circuit, discovered that a jieculiar noise was producfnl ^licn- 
ever t>^o hard electrodes, such as two wires, were drawn 
across each other, or were made to touch each other with 
a variable degree of firmness. Acting upon this discover}, 
he constructed an instrument wliich he called a microphone,** 
and Avhich consisted essentially (see fig. II) of two hard 
carbon electrodes placed in contact, with a current passing 
through the point of contact and a telephone included in 
the same circuit. One of the electrodes was attacln*d lo 
a sounding board capable of being vibrated by souinl 
waves, and the other was held either by springs or weights 

* ^^Jounvalof the Telegraph, New York, April! 877 , Phi/mlf/phia 
Times, 9tli July 1877 ; nnd ^lentiJU American, August 1877. 

• This term was used by Wheatstone in 1827 for an aroiistic np 
paratuB intended to convert very teeblo into audible sounds ; see hui 
Scientific Papers, p. 32 
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in delicate contact vi^ith it. When the sounding board was 
spoken to or subjected to sound-waves, the mechanical re- 
sistance of the loose electrode, due to its weight, or the 
spring, or both, served to vary the pressure at the contact, 
and this gave to the current a form corresponding to the 
sound-waves, and it was therefore capable of being used as 
a speaking-telephone transmitter.^ The best transmitters 
now in use are modifications of Hughes’s apparatus. A 
microphonic apparatus veiy similar to it is described in the 
specification of a German fjatent taken out by Robert 
Lutdge on 12th January 1878. In this jmtent the action 
of the microphone is also described.^ 

The next transmitter of note, introduced by Mr Francis 
Bloke, U.S. (see fig. 13 below), although it do^ not, like 
the first microphones, embody anything intrinsically new, 
is one of the most perfect and convenient forms of micror 
phone. It is at present almost universally used in the 
United fc»tates. 

It aj)pears to be pretty well established that carbon in 
one form or another is the best material for one or both 
of the contacts of a micro])hone transmitter. When both 
the contacts are of carboTi and the surfaces have consider- 
able area, say from a quarter to half an inch in diameter, 
the sounds are loud, but have a tendency to harshness. 
When, os in tlie Blake transmitter, one of the contacts is 
a piece of polished gas carbon and the other a small sphere 
of platinum about tlic twentieth of an inch in diameter, 
the articulation is clear, but less loud. For most purposes, 
however, the increased clearness more than com]>ensates 
for the diminished loudness. Many transmitters in actual 
use — as, for instance, the “Gower,” largely employed in 
the United Kingdom — ^liave a number of contacts. Some 
of these when pro])erly a(^*usted are both loud and clear 
m their action. Although the Blake instrument is most 
in vogue in America, in the United Kingdom and on the 
Continent multiple contact microphones have found more 
favour. Carbon powder instruments have been to some 
extent used, and in one or two cases— as, for example, the 
Hunnings transmitter — with considerable success. The 
fault in most of them is the tendency of the powder to 
“pack,” which causes the instrument to rapidly lose sensi- 
bility. In the Hunnings transmitter this difficulty is to a 
large extent overcome by the use of a coarse granular powder 
in a somewhat large cell (about an inch in diameter and 
from ono-eighth to one-fourth of an inch deep). The front 
face of the cell is a piece of platinum foil, which serves 
both as an electrode and as a diaphragm. The cell is placed 
either on edge or in an inclined jiosition W'hen in use, the 
action being precisely similar to that in other transmitters. 
In addition to its freedom from packing, the carbon, in 
consequence of the inclined iiosition of the cell, is also less 
liable to fall away from the electrode and break the circuit. 
Some packing of the powder, however, docs occur, and 
several modifications have been proposed by Blake and 
others for making the sound vibrations stir the powder and 
keep it loose. Good results apjiear to have been got by 
placing the cell mouth downwards, the carbon powder lying 
on the platinum foil, and by forming the upper electrode 
either of wire gauze or of a perforated plate completely 
immersed in the powder. The sound vibrations are con- 
veyed to the bottom of the cell by a bent tube communi- 
cating with a mouthpiece. Instruments of this class are 
very loud-speaking, and therefore very serviceable for long 
or disturbed circuits. 

The radiophone is an instrument proposed by A. G. Bell 


* See Proc. Roy, 8oc,t vol. xxvii. p 362 ; Proc, Phys, Soc, ^yo\, ii. p. 
255 ; Phxl, Mag,^ Stk ser., vo]. vj. p. 44 ; l>]raece, Juum. Soc, Td, JSng,, 
vol. vii. p. 270. 

^ Although thiA patent is dated prior to Hughes’s publications, it 
does not follow that the desenptions were filed before these. 


and Sumner Tainter in 1880 for utilizing radiant energy^ 
such as light or radiant heat, for the transmission of sotmd. 

The apparatus forms a telephone transmitter of a particu- 
larly interesting kind. In the earlier papers describing it 
and the experiments i^hich led to its invention it is called 
photophone^ because at that time the efifocts were suppos^ 
to be wholly due to light. Afterwards, in order to avoid 
ambiguity, Bell changed the name to r^iopftons and sug- 
gested that, to distinguish between instruments depending 
on the different kinds of radiation, the names photophone^ 
thermophtme^ &c., should be employed. He also proposed 
the name npecirophxmt for an application of this instrument 
to spectrum investigation.^ The apfiaratus is founded on 
the discovery, made by Mr May while carrying out experi- 
ments on selenium for Mr Willoughby Smith, that when 
selenium is exposed to light its electrical resistance is very 
different from what it is in the dark. This discovery led 
to a great many interesting experiments by other investi- 
gators.^ In thinking over this discovery in 1878 Bell con- 
ceived the idea that, if a beam of light proceeding from 
one station could be made to fall on a selenium plate at 
another station, and if its intensity could be varied by the 
voice of a speaker, then by connecting a telephone and a 
liattcry in circuit with the selenium plate the words spoken 
at the distant station would be heard in the telephone. This 
was found to be the case. At first, to vary the intensity of 
the beam, it was passed through a small opening, the width 
of which could be varied by the vibrations of a diaphragm 
against which the speech was directed. But better results 
were afterwards obtained when the diaphragm formed a 
mirror from which the beam of light was reflected. Tlie 
spreading of the beam, due to the vibrations of the mirror 
diaphragm, served to vary its intensity (see fig. 18 below). 

Edison’s phonograph (see fig, 19 below) is an instrument IMison 
whose action somewliat resembles that of a telepliono trans- 
mitter and which has been much talked of in regard to 
jKJSsible applications in telei>hony. It was invented shortly 
after the introduction of the telephone for the purpose of 
recording sounds, and was included in some of Edison’s 
telephone patents as a means of working a telephone trans- 
mitter, and thus telephoning sounds which had been pre- 
viously recorded on the phonograidi sheets. 

r 

II. TrLBPUONIC I^STaUMEN1S. 


One of the best-known forms of the Rois telephone is shown in 
fig. 1. The transmitter consists of a box A, provided with a mouth- 
piece M. In the 
top of the box a 
round hole is cut 
and across it a 
meinbiane S of 
hog's bladder is , 
stn'telied. A thin I 
strip of platinum 
p fixed to the box 
at one side of the 

hole and extend- Rei.., telephone, 

ing to the centre 
of the membrane, supitorts at that point one foot of a light metal 
tnpod ogf. One of the feet, c or f^ rests in a cup containing 
mercury, which is in metallic connexion with the terminal 6, while 



• On this subject see A. G. Bell, PhX, Mag.^ 6th ser., vol. xi. p. 
510, and Journ. Soc, Tel, vol. ix. p. 404 ; Meroadier, PhU. Mag.t 
5th ser., vol. xL p. 78 ; Tyndall, Proc. Roy. Soc,y vol. xxxi. p. 807 ; 
Koutgen, PhtL Mag.^ 6th ser., vol. xi. p 808 ; Preece, Proc. Roy, Soc.<, 
vol. xxxi. p. 606 ; Rayleigh, vol, xxiii, p. 274, and Proc. Roy* 

Soc.f 1877 ; Bidwell, Phil. Mag.^ 6th ser., vol. xi. p. 802 ; 8. P. Thomp- 
bon, Phil, Mag., 6th ser,, voL vi p. 276. 

^ See W. Smith, Joum. Soc, Td, Eng,, vol. v. p. 183, and vol, vi. p. 
428 ; M, Ii. Sale, Proc, Roy. Soc,, vol. xxi. p. 288, and Phil, Mag., 4th 
ser., vol. xlvii. p. 216 ; Draper and Moss, /Voc. Roy, Irish Acad,, vol 
I. p. 620 ; Bosse, Pkd, Mag., 4th ser., vol. xlvii. p. 161 ; W. O. Adams, 
Proc, Roy. Soc., vol. xxiii. p. 636 and vol. xxiv. p. 163 ; W. G. Adams 
and B. K Day, ibid, , vol. xxv. p. 113 ; Werner Siemens, Monatsber, kon, 
Preuss, Akad. der Wiasencch, m Berlin, 1876, p. 280, and Phil, Mag., 
4th sen, vol. i. p. 416 ; Sabine, PhU, Mag,, 6th ser., voL v. p. 401. 
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Fi«. iJ. —Boll’s first tolophone ; 
tlftll full 6120. 


ihn «nd of iiiinilarly in connexion witli tbe terminal a. 

The receiver coneiate of an electromaimet made up of a ma^etiz* 
ing coil H, vHlth a atout knitting needle for a core. When in uee 
these two instruments are joined in circuit with a battery B, so 
that under ordinary oircumstauces a continuous current is flowing 
tlirough the linsL Suppose a sound is then produced in front of 
the mouthpiece M, the successive vaxiations in the pressure of the 
air ai’e communicated to the inside of the box, and cause the mem- 
brane to vibrate in unison with the sound. Beis's theory of the 
action of the instrument was that at each outward impulse of the 
membrane the point g would bo thrown out of contact with the plate 
uuderiieath it and would thus break tlie circuit. There would con- 
sequently result as many breaks in the circuit as there were Vibra- 
tions in the sound, and, in conformity with Page's discovery, the 
electromagnetic receiver would give out a rapid succession of beats, 
which would together form a continuous sound of the same xntch 
os that to which the transmitter was subjected. 

I Fig. 2 shows the first telephone made by Bell for transmitting 
ele- 8|>ee^. It consisted of a wooden fiwme F, to one side of which a 
e. tube T uras fixed ; over the end 
of the tube a membrane M was 
stretched tauthy a stretching riug 
It To the opposite side of the 
frame and with its axis in lino 
with that of the tube T was fixed 
an electromagnet H, and between 
the membrane M and the end of 
the electromagnet a liiiiged anna- ' 
ture A was arranged in such a way 
that its motions would bo con- 
trolled by the membrane. The 
instrument was joined in circuit 
with a battery and another siiiii- 
lar instrument placed at a clis- 
ta n<*e. A continuous cunvnt a\ as 
made to flow through the circuit, 
which kept the electromagnet 
magnetised. Boll reasoned thus : when words are ajKikcn in front 
of the tube T the membrane will be set m vibration and with it the 
armature A, and the vibration of the armature in front of the electro- 
magnet will induce variations in tlm line current ; their magnitudo 
will be proportional to the amplitude, and their frequency to the 
frequency, of the vibrations of the ai mature , in fact, the diffcrem*e 
hetweeu the actual and the average current in the circuit will be 
at each instant proportional to the rale of motion of the armature. 
It follows from this tliat the armature and membrane of the distant 
iiistrament should have induced in them a motion precisely similar 
to that of the membrane of the transmitter. This telephone was 
made in June but ivas put aside after trial as unsatisfactory 
on account of the feebleness of the sounds it produced ; since then, 
however, a successful telephone lias been made on precisely the 
same plan as that here indicated. 

The naxt form tried is shown in fig. 3. It is very similar except 
1 in constructive details to the first ; the liiuged armature, however, 
is omitted, its place being 
. taken by a small iron disk A 
fixed to the centre of tlio 
diaphragm D. Tho electro- 
magnet 11 is, as before, placed 
BO as to have tho centre of 
Uie soft iron core 
C opposite to the 
centre of the disk, 
and the theory ac- 
cording to wliich it ^ ^ Bell’s second telc|)hone ; one-fiftli Ml sire, 

was expected to act is the same. The results obtained witli this 
instrument were much more satisfactory ; indeed it was with ono 
precisely like that shown in the figure that the remarkable results 
of the Philadelphia exhibition in 187C were obtained. A pcraiwc- 
tiye and a sectional view of tho receiving instrument used along 
with that shown in fig. 

3 !ire illustiuted in figs. 

4 and ^ It consisted ' ^ 

of an iron cylindrical 
box B, through tho axis 

of which a rod of soft !• 

iron C was {lasscd to 
form the core of an 
olectrornagnet, having 
the magnetizing helix 
H wound on the upper 

half of its length. Fig. 4. Pig. 5. 

Across the top of the Pios. 4, 6.— Bell's iron box receiver (187fi). 

•♦ox a thin disk D of perspective view ; fig. S, sectional view. 

w‘ft iron was fixed, the core 0 being just clear of the disk when 
ihe stronfjrest current is flowing through the helix. In the per- 
spective view the disk is removed, showing the end of the core. 




These instruments are interesting, not only because they may bo 
considered the first really suecesstul speaking telephones, but be- 
cause tliey are of the same form as those brought to (Ireat Britain 
in 1876 by Sir W. Thomson, and exhibited before tho British Asso- 
ciation at Glasgow in that year. 

Fig. 6 shows one of the earliest forms brought into commercial 
use. On each pole of a somewhat largo liorse shoe permanent magnet 




Fio. 6.— -Bell’s multiple jiole telepbune (lb77), one tilth lull bi/e. 

M a short coil £ with a soft iron core was fixed. This is ono of tho 
early foims of |jermancnt magnet telephones, of which there weie 
at that time several, including a band telephone veiy similar to 
that shown in fig. 7. In another form, intioduced about the end 
of 1877, the small magnetizing coils and soft iron coics Avere fixed 
on the side and opposite the poles of the horse-shoe magnet, and 
the diaphragm was placed with its plane parallel to that of the 
magnet The dia])hragm in these telephones was of thin sheet iron 
and a little over 4 inches in diameter. 

The form of telephone now* almost universally in use is shown in Bril’s 
fig. 7. It was introiluccd in December 1877 and consists of a com- liand 
]iound pennanont magnet M, fitted into tlio centre of a trie- 

tube of vuliMinitc phone 

or ** hard rubber ” 
and carry ing atone 
entlashort electro- 
magnet, the coil of 
which thtough its 

Sedtotho“ciJ- ^ 

( nit w»hen tho instrument is in use. In fiont of the electromagnet, 

Avith its plane normal to the axis of the magnet, is fixed a thin soil 
ii’on disk about 1 j inches in dUmeter, AAbkh has its cover cut to a 
convenient shape to foim a mouthpicic. This telepboue acts well 
either os a transmitter or as a leceivcr j but for tbe foirncr pniposc 
it is now seldom used on account of tbe great advances AAhich have 
been made in micropbone tian.smittcis. 

It has been stated tliat Bell and Flislia Giay almost simultane- Bril's 
ously suggested tjic use of a (.oliinin of liipiid to A’ary the icsistance liquid 
in the circuit. The form “ 

of instrument proposeil by 
the former and said to 
have been exhibited at the 
riiiladelphia exhibition is 
shown in fig. 8. It con- 
sists of a speaking tube 
or mouthpiece across 
the lower end of AH’liich a 
membrane I) is Btrctclicd. 

To the centre of the mem- 
brane a light rod K, mmle 
of metal or of carbon, is 
fixed with its length at 
right angles to the piano 
of tile membrane. Under 
tho lower end of R a small 
metallic vessel C is sup- 
ported on a threaded rod, 
working in a nut fixed to 
the sole F, so tliat its height 

may be readily adjusted. Fiars. Fig. a. 

Suppose C to be filled with Fio. 8.- Boll’s liquirl trausmittoi. 
water or any other con- Fiu. ».-EUBluiUray8 liquid tiaubmiUei. 
ducting liquid, and tho rod R to he of metal. C is raised until tlio 
liquid just touches the point of the rod, when athanfage is taken 
of the change of contact resistance with the greater oi bss iinnai- 
siqii of R during the vibration of D. Good lesults A\(‘ie obtained 
Avith mercury as the liquid and with a rod of caibori. 

Tho arrangement proposed bv Elisha Gray is a/most nbntical in 
form Avith Beirs. The only difference seems to be that Gm} in- 
tended the rod R (fig. 9) to reach near to the botlom of the \cssol 
B or to the end of another rod, a proloiigafion of A projecting uj 
from the bottom. Tho variation of the current was pioduced by 
the variation of the distance between the ends of the rod caused 
by the vibrations of the diaphragm. This jdan was not tried until 
^fter the success of Bell’s ex^ierimeuts was kuoivu, and wdien it was 
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tried the results did not prove encouranng. Indeed the variations 
of the resistance which can be produced in this way ntust be excess- 
ively small, unless the liquid has a very high specific resistance, 
the distance between the ends is very small, and the sides of the 
rods are prevented by an insulating covering from interfering with 
the result^ Neither of these transmitters nas any great merit as 
such, but (r 7 show that both Bell and Gray clearly n^eognixed 
the principle on which successful transmission of the dmerent forms 
of sound, including speech, could be accomplished. 

The hrst successful microphone transmitter was Edison's. An 
early form of it (tig. 101 somewhat resembles Bell’s hand tele 


)>hone ill ex- 
cell of insulating 
its bottom a flat- 
screw G ; on the 
layer of carl)on 
top of that a thin 
B, and above 
cover of the cell, 
position by a 
centre of this 
rubber tubing, 
the diaphragm 
hand telephone, is held in 
M. The varying ])rossur« 
duced near it, c'auscs corre- 
pressure on the carbon 
similar variation.^ in i ts elec- 
when the instruinent is in- 
cuit through whidi a ciir- 
tions in the pressure on the 



ternal form. A 
material has at 
headed ]»latiiium 
to[> of G i.H a 
powder C, on tlic 
])latinuin disk 
tliat, forming the 
disk of ivory B, held in 
riii^ E. Robtiiig on tlio 
disk is a small piece of 
w'liu h IS lightly pressed by 
A, and this, as in the 
jjosition by the mouthpiece 
on A, when a sound is pro- 
sponding variations m the 
powder, and this produces 
trical resistance. Thus, 
eluded ill an electric cir- 
rent is flowing, uiidiili- 
diapliragm juoduce cori'c- 
the current 


sponding uudiilations in 

Hughes’s I’erliaps the liest known lO - Eh- ^'‘^*‘**'‘* microphone 


micro 

phone. 


are those introduced by son’s nucro- Prof. Hughes. Oho of 
the commonest i.s shown ptione tisns-iti fig. 11. It consists of 
two rectangular pio'‘ea of *“'®^*‘* wood, B and B, fixed to- 
gether with their planes at right angles tu each other. B forms 
tlio base, and to B two small blocks of cat bon (\ 0 arc attached. 


A of the same 
small cups formisl 
two electrodes <?, e 
])obo of inserting 
circuit. Tlie ma- 
most suitable for 
W’as >vood charcoal 


Ilotw'ecn these a light rod 
iimfnrial is suppoitcd on 
in C, 0. To llio blocks 
are connected for the pur- 
tho instrument in an electric 
torial which Hughes found 
the carbon blocks and rod 
metalUisod by heating it to 
redness and plunging it 
while but into mercury. If 
this microphone is joined 
in circuit with a telephone 
and a small battery, say' 
one or two .small Baiiicll 
colls, the vibration pro- 
duced by a fly walking on -HughcB’s inicroplione, 

the base B can be distinctly beard in the tcle])hone. The same 
appaiatus null also act as a microphone transmitter, but the sounds 
are apt to bo bamh. A better form for this purjKisc is shown in 



lig. 12. In this a light pencil of earbou M 
lm.s one end re.stiiig on two blocks of 
lower one ]>eing 
fixed to the base. 

The pressure of M 
on the carbon block 
is regulated by a 
spring A This ar- 
rangement is en 


is pivoted at k and 



Fia. 12.— Microphone traiiHiiiitter. 


Blake 

trans- 

mitter. 


closed in a box of thin w'ood, against wliich the sound is directed. 
It is callable of ai'ting well as a transmitter, and especially in a 
modified form used by Hughes as a Tiiicroplioue n*ceivcr. Tin* 
lower block c is then attai'hed to the centre of a vertical diaphragm 
and against it the sounds are directed. 

The Blake transmitter, which is mTliaps most w'idely used of 
all, is a simple modification of the Hughes instrument last described. 
Ithonsists (tig 13) of a frame K, to which is attached a diaphra^ 
B of thin sheet iron ; in fiont of this is a cover M, M jirovidod with 
a suitable cavity for diiocting the sound-waves against the dia- 
phragm. I’he microphonic arrangement consists of a spring S, 
about the hundredth of an inch thick and tlie eighth of an inch 
broad, fixed at one end to a lever L, and carrying at its free <‘X- 
treinity a brass block W. In one side of W a small disk C of gas 
carbon is inserted, resting on the liemispherical end of a small 
platinum pin K, about the twentieth of an inch in diameter, held 
in position bv a thin spring A. The pressure of the carbon on tlie 
-[ilatinum point can be ai^usted by the screw N, which turns the 
lever about the flexible joint G. The electrical connexions of the 
instrument os arranged for actual use are also illustrated in the 
figure. The current circuit goes through S, W, C, E, A, and the 


t 


primary circuit of the induction c.oil 1 to the battery B, ami thenoo 
to S again. This forms a local circuit at tho transmitting statloiu 
The line of circuit iiasBca through the secondary of the induction 



coil I to the* line, from that to the telephone T at tlie receiving 
station, and thru either to eai Lb or back to the iiiductioii coil by 
a return lino of w ire. 

Telephonic Cimtits, 

The liiif»s U'led for telephone purposes arc, generally speaking, Tele 
HO far as erection, mode of insulation, and so on arc concerned, inucli piion 
the same as those used for ordinary telegraphs. In towns whole ^ire* 
a very largo nunilier of wires radiate from one centre or exchange, 
as it is called, where thick wires are unsightly, and where it is 
often necessary to provide for long spans, a comparatively tliin wire 
of strong material is employed. For this reason various bronzes, 
such ns silicon, aluminium, &c., have come to be extensively used 
for making w’in*s for tolepliorio lines. They are made from about 
the twentieth to the tliirtietb of an ineli in diameter, and are found 
to w^car well in the Aomewhut mixed atmosphere of a town ; and 
ow'iiig to their lightness and considerable tensile strength it is coni- 
paiatively cosy to ereet them and ki‘ep them in older. The main 
objection to them Is the high electrical resistance they oppose to 
the cmreut. The lines on a town exchange system are not, how- 
ever, as a rule, so long as to make this objection of great impoit- 
aiice. But long lines, such as those extending bi*twecii tow'iis some 
miles apart, shoulil bo made of pure cop|)cr wdro hard draw’g. It has 
lately heeu found possible to draw coj)per so hard as to be almost 
cipial to bronze in strength, and yet to retain about throe times tlie 
electric, conductivity of that substance. Cop|)er and bronze wires. 
jiOHScss groat advantages for telonbonic purposes over tlie iron wires 
cnipJoyod in telegraph lines, in that tiny offer a miicli lower effective 
icsistance to tho rajndly undulating and iutonmtleiit currents ))ro 
duced by telephonic tiansiiiitters. Tlio electric resistance opposed 
by a wdro to tho passage of siieli a current is always greater than 
that opposed to a bteaily current, and this difference is mucli iiioic 
marked wdieu tlio wire js of magnetic material like iron. This in- 
creased resistance rises in jwoportion to the rapidity of the umliila- 
tioiis of the current ; consequently high iioti*s aio inure resisted 
than low i]otc.s. Besides this variable resistance, telephony has to 
contend with “self-induction" (see Electiuoitv, vol. viii. ]>. 7f> 
jfq.) of tho cuiTcnt on itself, and this is by no means unimportant, 
csjiecialJy on long circuits.^ The marked difference between iron 
and copi»er for Tong circuits is plainly shown by tlie fai’t that 
Hysselberg and others have spoken clearly to a distance of over 
1000 milos through a copper wire insulated on poles, wliercas Preec*' 
could not work a similar line of iron wire between London and 
Manchester. 

The electrostatic c.apacity of the line (see TELKauAPH, p lir»0ai>a 
above) is also diminished by tho use of thin wires of highly con> 
ducting material. They should all if possible bo erected on poles 
at a considerable heiglit above tho earth. It is not practicable to 
work an ordinary underground line through more than 20 miles, 
and cable telephony through distances of over 100 miles may m 
the present state of science be put dowm as an impossibility. 

Another elemen t o^great imi >orta nce in connexion with te^phono 

1 See papers by EVof. lliighRs, Proc, Jiooi 7'tL Eng., vol. xv, p. 6, and Prttr 
Jfay Soe.t vol. xl. p. 408, wtth remarks on them by Prof. n. F. weber, Tel 
Jeurn., voU xviii. p. S21 and vol. xix. p. SO ; by Oliver Heaviside, Fhil 
Vol. xxli. p, 118 ; by Rayleigh, PhU, vol. xxi. p. .181 and vol, xxll p. 

Sne also Prof. Chrystal on the ** Differential Telephone,” in Trana, itoy. 

BdWb.f vol. xzxL pp. 000-630. 
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lines, which in most cases does not require to he attended to in 
ordinary telegraph circuits, is the induction from one line to an- 
other (see Elbotricity, vol. viii. p. 76 sq . ). When two lines having, 
as in ordinary telegraphy, an earth connexion at each end run for 
any great distance, say a mile or more, parallel to each other on 
the same supports, a conversation which is lieing carried on through 
one of them can be overheard by means of the telephones oti the 
other. This is due to the fact that, when a current is suddenly 
set up in one closed circuit, it induces an iiistantatieous current m 
any other closed circuit which is near to it. This induced current 
not only destroys the privacy of the circuit in question but also 
lowers its cfRciency. The mischief is even greater when telegraph 
and telephone lines run along the same route supported on the 
same poles, beciiuse the strong intermittent currents sent through 
telegi’apU wires, and the irregular manner in which the internut- 
tences follow each other, induce a series of such poweriul secondary 
currents in the telephone lines that the noise heard in the tele- 

S hone is often suflicient, when the line is a mile or two long, to 
rown all speech, lii the case of pamllel telephone lines the best, 
viT- if not the only, cure is to use return wirc*H, and arrange tliciii so that 
ug the currents induced in the outgoing wire shall bo neutralized by the 
0- corresponding current induced in the incoming uhu For mixed 
telegraph and telephone circuits various methods have been pro- 
posed ; but the most generally approved jdaii is to have return 
wires. For circuits worked wholly on the ret iii ii ])rincii)le the main 
thing to be attended to is the symmetrical anangcnicnt of the wires, 
so that the outgoing and im'oniing wires may be subjected to tbe 
same influence. This is nearly i»rovided for by running them in 
siicli a way that they may he all sup]K>Mcd to lie on the surface of a 
<yliiid«r in lines parallel to its axis, the two wires at the opposite 
ends of a diameter being always ii 8 <‘d for the same circuit. When 
more than four wires form the group (‘ornpleto compensation is not 
obtained in tins way, because the current is always stronger near 
the transmitting end of the line than near the receiving end, on 
account of the very sensible etrcct of tlie capaeity and the leakage of 
the line. It is therefore best to arrange the wiics in gioups of lour 
— that 18, in pairs of circuits — and run tliem so ns to form 8 ]»iral 
lints round an axial line equidistant from each of the four wiies. 
Any pair of wires forming a eircuit which runs parallel to other 
wires* can be arranged so as to bo veiy nearly fre«‘ from induction 
hy interchanging their position relalively 1 m the other wires at short 
distances along the line. Care must, however, be taken, wbcii more 
than one group of four or when more than one pan are run, that 
tlie compensation produced by tbe twisted arrangement of one sel, 
or ot the interchanges of the wires in the dilferent pairs, is not 
aiKulcd by the twisting or iuterchanging of another set or pair 
'H'lcphono linos running parallel to tclcgiapli lines should lie formed 
into one or more groups, each being run on the twist plan so as to 
elimmntc as completely as possible the effect of the telegraph signals , 
the small residual effeet of the tclejdione signals is of (omparatively 
little importance in such a case. A twisted calde of telcjdione wire 
may, when each circuit is formed by diametrically ojiposito wiles, be 
placed in the same tube ivith similar cables enijiloyed for telegraph 
inirposes. TliO central wire of the cable may he used either as a 
telegraph line or os a telephone lino having an earth Tetnm. 
Another method is to use powerful telephone transmitters and 
insensitive ieeeivor.s ; that is to say, make the telephone currents 
so powerful that the telegraphic induced currents will he small m 
enmpaiison, and use receivers so insensitive as t<i suit such currents. 
One of the main obstacles in the way of this method at present is 
the difUciilty of getting strong telephonic currents, for even the licst 
transmitters arc not yet suflicieiitly powerful, and there is, besides, 
a decided tendency towards a loss of quality in the sound when tlic 
transmitter is made powerful. A third method is to render the 
telegraphic current comparatively harmless by taking aw^ay tin* 
suddenness of the intormittences. This is quite possible because 
the number of currents sent per second, even on last working circuits, 
IS not such as to produce a high musical note. If, then, the cuirentH 
he made in some wray to rise slowly to their full strength and fall 
again slowly to zero the diaphragm of the receiving instrument, 
instead of showing the sudden nse and sudden fall as at present, 
would move so slowly backw'ards and forwards that tlie car would 
not bo disturbed by the sound. Perhaps the simplest w^ay to acctuii- 
plish this is to place an electromagnet in the circuit of the tele- 
graph line at the sending btatioii, for the self-induction of the 
magnet coil prevents the current assuming its strength suddenly. 
But on telegraph ciremts wliere speed is of great iinjiortance this 
method cannot be followed owing to the retardation of the telegrajdi 
signals and the consequent loss of siieed thereby occoisioned. 

An ingenious appliution of the method of compensation just 
^ indicated has been made by Ryssclborg, who lias used not only wnres 
• carried on the same polos as the telegraph but even the telegrnfdi 
lines themselves for telephone purposes. The arrangement of his 
system is shown in fig. 14 , where L and L* represent two telegraph 
lines. Between these, at each end, are inserted two condensers 
^ii Cj and a telephone T, together with transmitters, &c. , so that, 
eupposing the telegraph instruments removed, the tw'o wires would 


be an ordinary telephone circuit worked through condensers. The 
telegraph apjiaretus consists of an ordinary receiv«T R, sending 

battery B, and key K, t 

together with a con- 
denser 0 , inserted be- 
tween the earth and tlie 
line terminal of the key, 




and two electromag- 
netic inductors E, 

When tlie key is do- 
retarded by the electro- 
donser C, which has to 

fact additional electro- r- 

semding end of the line. [!*«<* 

farther retarded hy the FIr 14 . 

hence the condenser becomes charged so giadually that vciy 


pressed tlio current is 
magnet E and tlic con- 
bc charged, giving in 
sialic cajiacity at tlie 
The curient is still 
electromagnet E' 


lienee lue condenser Uj liecomos charged so giai 
little disturbance is noticeable in the telephone T. The eondenscre 
Ca prevent leakage from one lino to the other, but have surii 
cient capacity to allow the telephone to act as if it weie in a 
metallic circuit. 


Thf Working of Tehjiihone (Uremts. 

The method first employed for w'orking a tdejdione line was Kurly 
extremely simjdo. A single line of wire, like an ominary tclogra]di luethoda 
line, had a Hell Iclcnhone included in it at each end and the ends 
were ]>ut to earth. ^ \V ords spoken to the telephone at one end couhl 
be heard by holding tlie telephone to the ear at the other. To 
obviate the inconvenience of placing the telephone to the month 
and the ear nltcnmtely, two tele])houes were coniinoiily used at cai h 
end, joined either parallel to each other or in senes. The con- 
trivance most generally adopted for calling attention is the call bell, 
riiiig cither by u small luagneto-clectnc niacliiiio or by a baltciy 
The tclcpbone was switched out of circuit when not in nse and the 
bell put 111 its jdace, an ordinary key being used for putting the 
battery in circuit to make tbe signal. This arrangement is sfill 
employed, a book being attached to the sw’ilch lever so that the 
mere hanging up of the telo}ihonc puts the bell in circuit. In some 
cases, when the bell is rung by a magneto macbinc. the coil of the 
machine is automatically cut out of circuit wdicn it is not m action, 
but the turning of the liamllc moves a centnliigal airangcment by 
which it is thrown in. 

At first it w'as usual to employ the same nistnimcnt both os trans- 'Working 
iiiitter and as receiver, and to jcuii it in the diiect circuit. But it with 
was soon found that tlie micioplione tiansmittcr could only be used micro- 
to advautagoin this way when the total resistanco of the circuit, phone, 
exclusive of the microphone, was small r ompared with the resistance 
of the microphone, — that is, on very short lines woikcd with low 
resistance telephones. The transmitter on long and high rcsistaiu e 
lines workcil ladtcr by joining indirectly in a local circuit, iii the 
manner shown in fig. l.*b the microphone, a battery, and the priniaiy 
of an induction coil, and putting the line in circuit with Die smuid- 
ary of the induction (Oil, which acted as the transmitter. Tlie 
resistance of the iiinTOphoiio can thus be made a large fraction of 
the total rcsislanco of the ciicuit in which it is ]daccd ; Iiciul, by 
using considerable cumuits, smull vaiialious in its rcsi.stancc can 
be made to induce somewhat jioivcrhil I'Uiiciits in Die hue wiio. 

The requisite eiieigy is derived Iroin the battciy. If there arc other 
resistances in the circuit it is, m some cases, hethr to join it us a 
sliunt to the primary circuit of Die induction coil. It may even 
prove advantageous to insert resistances in Dio circuit, incicasc the 
battery power, and join the microplioiie as here indicated, because 
in this xvay ])owcrful currents c.in be obtained in the line wiDiout 
the harshness which is a]»t to lie produced by the iniutioiis ot a 
strong current ]>a 8 siiig thiougb the iniciophone. 

Translation from one hue to another, or trorn one Rcction io'riaiisla 
another of the same line, is etfcidcd by putting the primary of <iii tn»n. 
induction coil in the place of the receiving telephone, tho sci'oiidnry 
being in circuit with the second line or seidion. This plan is use- 
ful where Die same message is to be sent to ditfcrcnt jdaccs at omc 
(distributed), ami is sometimes list'd for tianslatiiig from a double 
wire to a single wire system. Probably a bid ter plan is to w’oik a 
inicrophoiio by the membrane of the rcieivmg telephone, and rc 
transmit the me.s.sage, taking new energy Imrn a second battny.* 

When tbe induction coil an aiigi’mcnt is used for translating fioni 
a double to a single wire circuit, or wer rtr6a, it is ju'cessar^ to 
make the induction coil suit the circuits, so that ciDicr coil may 
Ik 5 used as primary, according to the end from which the message is 
sent. Everything else being similar, tlie resistances of the coils 
should be iii nearly tho .same latio as the re.sistaiices of the lines 
in which they arc jdaccd. 

In a laige town it is neither practicable nor desirable to connect 
each subscriber direcDy with all the otlier subsen bers, ln*ncc a 
system of ** exchanges ” has Iwen adojif ed. A n (‘\change is a central 
station to wdiich wires are brought from tlic dillcicnt aubscribers, 
any two of whom can be put in telephonic cominnnicatioii with each 
other when the proper pairs of wires arc joined together i n the ex- 
1 See Tliowson and Houston, Tet. Journ,, August 1878. 
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change. The arrangeinent ia illnetrated in fig. 15, where 0 repreeento 
an exchange from which wires radiate to the points 6, c, . . . 
Huppose a wishes to A]:>eak to d ; he communicates his wish to an 
attendant at 0, who first 
calls d, and then con- 
nects 6 to 1, making 
the circuit continuous 
from a to d. The ar^ 
rangements at the ez-^O- 
change for facilitating 
connexions vary con- 
siderably, but are simi- 
lar in principle to the - 

switch boards used in i ™ 

telegraphy. Each of the Fio. 15.-Trtrpl.on. exetange. 

witea ia nrat brought to an indicator and then to a set of terminals 
arranged in an orderly manner on a board, the number of the 
terminal for any one wire being the same as the number under the 
shutter of the indicator in that wire circuit. In many casM the 
terminals take the form of spring clips, which connect the line to 
earth, and under which a thin piece of metal, covered with insulat- 
ing material on one side and called a ** jack,'* can be readily inserted 
for connecting that circuit with any other. A piece of flexible wire 
cord, carrying a jack at each end, forms a ready and common medium 
of connexion ; but in many cases the switch board is arranged with 
cross strips of metal so that by inserting a jack into the terminals 
of the two wires they can be both connected to tlie same strip of 
metal and therefore together. In largo exchanges one switch board 
of moderate size is not sufficient, and so a number are fitted, being 
connected together by several condnctoi-s, in order that no iuternip- 
tion may ensue in con8e<|uonco of those being all occupied. A line 
on one hoard is connected witfi one on another board by joining the 
^ terminal of the first to one of the conductors connecting the two 
boards by a jack-cord, and then by another jack-cord connecting 
that conductor to the terminal of the other lino. Thus different 
switch boards may be looked upon as separate exchanges, connected 
together by a number of truxiic wires after the manner desetibed 
below. 

In a large system it is much mote convenient and economical to 
have exchanges in the various districts, and connoi't these with a 
central exchange by a sufficient number of ti unk lines. A sub- 
acribor in one district wishing to speak to a subscriber in another 
calls the exchange in his own district and is put in communication 
by the attendant stationed there with the central exchange. The 
attendant at the central exchan^ puts the subseniter in communi- 
cation with the distiict he requires, and the attendant there calls 
the other subscriber and joins the tw*o subscribers’ lines together. 
In some cases neighbouring district exchanges have, besides a com- 
mon means of conimuiiication through the ccutiul exchange, an 
independent connexion. Those arrangements are diagrammatically 



Fio. 16.— Telephone district exc1iaii{;oa 

illustrated in fig. 16, where 1, 2, 3, 4, 5, 6 ro}>rescnt district ox- 
ebanges and C the central exchange ; districts 8 and 4 ami 4 and 
5 are supposed to have independent connexions. 

0lBOlair*s An arrangement w'as proposed about two years ago by Mr D. 

aotOBiatie Sinclair of the Glasgow telephone exchange for allowing small dis- 
brict exchanges to be worked by tlie atUmdants at the central ex- 
chitiigo.* The two exchanges are connected by a trunk line and 
from the district exchange wires are led to the different subscribers. 
These wires are in the normal state of matteis connected with con- 
tact idates, over which an am joined to the trunk wire can be 
made to travel. Suppose the central exchange wishes to speak to 
any one of the Bubscribera, the am is made to travel round, by 
cuiTents sent from the exchange through an electromagnetic step 
by step arran^ment, until it comes in contact with the proper 
plate, after which the subscriber is called in the ordinaiy way. 
when one subscriber belonging to the district exchange wishes to 
speak to another in the same district, he rings tlie bell in the ordi- 
nary way, and this operation disconnects all other subscribers and 
puts him in connexion through the trunk line with the central ex- 


^ See Froe» }*hiL Soe. q^Glasffow, vol. xvii. p. 89. 



Via, 37.— Inditaitoror 
ftuuunciator. 



change. The attendant there ascertains to whom it is that ho 
wishes to speak, and by moving round the contact am puts thd 
two Bubscribors’ lines in contact. 

The indicator, or annunciator as it is sometimes called, is shown 
in fig. 17. It consists of an electromagnet M, which on a cm rent 
being sent through it pulls down the 
armature a, relieves the catch c, and 
allows the shutter d to fall down, 
exposing a plate p, on the front of I 
which tlie number of the subscriber | 
is TU'intod. When the exchange is 
called, the shutter d is drop|)ed, the 
attendant connects the lino leading 
to the exchange table with the ter- 
minal corresponding to the indicator, and finds who is wanted ; 
then he calls that subscriber, makes the through connexiou, and 
puts up the shutter. When the subscribers have finished, both 
call the exchange or, as it is commonly put, *‘ring off”; this 
drops both shutters and serves os the signal that they have finished 
S|)eaking. 

The principle of transmitting sound by tho radiophone will bo Hadio 
understood from fig. 38. M represouts a mirror, from which a phono, 
beam of light is reflected through tlie lens 1 to a second mirror m, 
and m forms a diaphmmn against the 
back of which tho souim vibrations sent 
through the tube t are made to impinge. 

The beam of light, after being reflec'ted 
from m, passes through the lower lens /, 
and thence as a nearly ])arallel beam 
the paralmlic reflector H. A 
photophonic receiver P, sup- ' 
posed in this case to be a 

spiral of solcninm wire wound ^ 

oil the surface of a cylinder, —Bell’s radiophone, 

is placed at the focus of the reflector so that tho beam of light from 
m is concentrated on it In ciieuit with the receiver P a battery IV 
and a telephone T are included and through the ciicnit a feeble 
electiic current flows continuously. The pbotopbonic receiver should 
bo placed so as to leceive as little light as possiblo from any other 
source than the miiror^u Woids spoken through tlie tube ^mako 
Ibe mirror m vibrate, so that the beam of light reflected fiom it 
becomes more or less 8})road. The lens / is then unable to bring 
the boom into paralleliRm, and the intou'^ity of the leflexions from 
II to P IB varied, therefore also the cunent thiougli the coil of tho 
telephone, wdiich in consequence gives out a sound. Tho amount 
of Bjireadiug of tho beam being projiortional to the intensity of the 
'vibrations of w, and this again jiropoitional to tlie intensity of tho 
sounds, the sounds heard in tho telephone arc similar to those pro 
duced at tho end of t. Theoretically the receiver may be at any 
distance from the transmitter, but considerable difliculty aiises li 
the distance is great. 

One of the simplest forms of tho iihonograph is show'n hvfig- Vhonn 
It consists of n iigid B)>indIo S screwed lor about one-third of its graph 
length, and fitted to 
work smoothly but 
tightly in the frame 
/,/, which is se- 
curely nttaclied to a 
sole plate P. On the 
spindle a dium I) is 
fixed, tho axis of 
which coincides ac- 
curately with that 
of the spindle. On 
tho surface of the 
drum a screw is C 

cut of precisely the P*” Edwon'a ]>1ioiiogrRph. 

same pitch as that on the spindle. A fly-wheel W is fixed to 
one end of the spindle, ana is piovidod with a handle II, by 
which the spindle and drum can be conveniently turned. One 
of the bearings has either a scn*wr thread cut along it, or is fitted 
with ono or more studs which work easily, but without shake, in 
the screw thread. When the spindle is turned, it receives a trans- 
verse motion, and a point fixed relatively to the sole plate P and 
touching the drum truces out a spiial on its surface, exactly coin- 
ciding witli the screw thread cut on it. A mouthpiece M, like that 
of a telephone transmitter, provided with a diaphragm of |>arch- 
ment or similar substance, is mounted on a lover, which is pivoted 
at h and provided with a set screw 6. A blunt needle point is 
either fixed to tho centre of the diaphragm or carried by a light 
spring in such a way as to press on the centre of the diaphragm 
with the needle point projecting outwards. To use the instrument, 
the drum D ia covered with a sheet of somewhat stiff tinfoil, and 
the monthpieco is adjusted as shown in the figure, with the needle 
point over the hollow part of the tinfoil, and fixed by the set screw 
to make a slight indentation in it. The drum is then turned and 
words spoken in a somewhat loud and clear tone in front of the 
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^^monthpieoe. Th« vibimtiooB of th« diaphvtgm cause the needle mouthpiece lowered so that the point lests on the groove which it 
point to mahe indentatloiiB more or less deep, according to the previously made, and the drum again turned, the diaphragm, acted 
intei^ty of the sound, in the surface of the tinfoil. If the mouth- on by the needle point passing over the indentation, will give out 
piece ia then raised, the drum turned back to its original position, the the same words which were sjiokon to it. (T. GB. ) 

TELESCOPE 


T he telescope is an optical instrument employed to 
view or discover distant objects.^ The fundamental 
optical principles involved in its construction have already 
been dealt with in the articles Light and Optics, and 
these should be first perused by the reader. 

Histoby. 

The credit of the discovery of the telescope has boon a 
fruitful subject of discussion. Thus, because Democritus 
announced that the milky way ia composed of vast mul- 
titudes of stars, it has been maintained that he could only 
have l>een led to form such an opinion from actual 
examination of the heavens with a telescope. Other 
passages from the Greek and Latin authors have similarly 
been cited to prove that the telescope was known to the 
ancients. But, as has been remarked by Drliobert Grant 
{History of Physical Astronomy, p. 515), we are no more 
warranted in drawing so important a conclusion from 
casual remarks, however sagacious, than we should be 
justified in stating that Seneca was in ])Osse8sion of the 
discoveries of Newton because he predicted that comets 
would one day be found to revolve in periodic orbits. 
Molyneux, in his Dioptrica Nova, p. 256, declares his 
r opinion that Roger Bacon (who died c, 1294) “did per- 
fectiy well understand all kinds of optic glasses, and knew 
likewise the method of combining them so as to compose 
some such instrument as our telescope.” Ho cites a 
passage from Bacon’s Opus Majvs, p. 377 of Jebb’s edition, 
1733, translated as follows : — 

Greater things than tln*8o may be performed by refracted vision. 
For it is easy to understand by the canons above mentioned tlmt 
the greatest objects may apjiear exceedingly small, and the contrary, 
also that the most remote objects may appear just at hand, and the 
converse ; for we can give such figures to transparent bodies, and 
dispose them in such order with respect to the eye and the objects, 
that the rays sliall be refracted and bent towards any place \so 
please, so that we shall see the object near at hand or at any dis- 
tance #nder any angle we please. And thus from an incredible 
distance we may road the smallest letters, and may number tlie 
smallest particles of dust and sand, by reason of tho greatness of 
the angle under w'hich wo see them. . . . Thus also the sun, 
moon, and stara may be made to ilesceml hither in appearance, 
and to be visible over tho heads of our enemies, and many things 
of the like sort, which persons unacquainted with such things 
vould refuse to believe.” 

Molynoux also cites from Bacon’s Bpistola ad Parisiensem, 
** Of the Secrets of Art and Nature,” chap. 5 : — 

** Glasses or diaphanous bodies may be so formed that tho most 
remote objects may appear just at hand, and tho contrary, so that 
we may read the smallest letters at an incredible distance, and 
may number things, though never so small, and may make the 
stars also appear as near as we idease.” 

These passages certainly prove that Bacon bad very 
nearly, if not perfectly, arrived at theoretical proof of the 
})08sibility of constructing a telescope and a microscope ; 
but his writings give no account of the trial of an actual 
telescope, nor any detailed results of the application of a 
telescope to an examination of the heavens. It has been 
pointed out by Dr Smith, in his CompUU System of Optics, 
that Bacon imagines some effects of telescopes whi<‘h 
cannot be performed by them, and his conclusion is that 
Bacon never actually looked through a telescope. 

^ Giambattista della Port^ in his Magia Naturalis, printed 
^ 1558, makes the following remarkable statement : — 

^ lu roGMit years the term “photographic telescope” has been 
Applied to instruments employed to record the appearance of celestial 
objecto by photography. 


“ If you do but know how to join the two (\iz., the concave niid 
the convex glasses) rmhtly together, you will sen both lemoto and 
near objects larger than they otherwise appeal, and withal very 
distinct.” 

Wolfius infers from this passage that its author was the 
first actual constructor of a telcscoiio, and it appears not 
improbable that by happy accident Porta really did make 
some primitive form of telescope which excited the wonder 
of his friends. Here, however, his interest in tho matter 
appears to have ceased, and ho was unable either to ap- 
preciate the importance of his discovery or to describe the 
means by which the object was attained. Kepler, who exa- 
mined Porta’s account of his concave and convex lenses by 
desire of his patron the emperor Rudolph, declarc<l that 
it was perfectly unintelligible. Poggendorff {Oesch, der 
Physik, p. 13 i) throws considerable doubt on the origin 
ality of Porta’s statement. 

Thomas Digges, in his Stratiotims, p. 359, published in Uouard 
1579, states that his father, Leonard Digges, Gigses. 

**among^ other curious practices bad a inethod of discovering by 
perspective glasses set ut due angles all objects pretty iar ilistiint 
that the sun shone upon, which lay m the country round about/ 
and that this was by the help of a manubcrii)t book of 
Roger Bacon of Oxford, who he concei\ed w'us the only 
man besides his father who knew it. There is also the 
following passage in tho Pantometria (bk. i. chap. 21) of 
Leonard Digges ^ (originally published by his son Thomas 
in 1571, and again in 1591): — 

“Marvellous are the conclusions that may lie jterfoimed by 
glasses concave an«l convex, of cinmlar and paiabolu' tonus, using 
tor multiplication of beams sometime the aid of glasses transparent, 
wliich, bv fraction, should unite or dihsipate the linages or figures 

S osentod by the reflection of other.” 

e then describes the eftects of magnification from a com- 
bination of lenses or mirrors, adding : - 

“But of these conclusions 1 iiiindc not here to iiitrcate, having 
at large in a volume’ by itsidfe opened tho miiaculous ellects uf 
pers|)ectivo glasses.” 

It is impoasiblo to discredit the significance of these 
quotations, for tho works in which they occur w^ere pnl>- 
lished more than twenty years before tho original date 
claimed for the discovery of the telescope in Holland. 

That Roger Bacon had tolerably clear ideas as to tho 
practical possibility of constructing telescojies, and that 
Leonard Digges had access to some unpublished MSS. 
of Bacon, and by their aid constructed some form of tele- 
scope, seem to be obvious inferences from tho preceding 
evidence. But it is quite certain that previous to 1600 
tho telescope was unknown, except possibly to individuals 
who failed to see its practical importance, and who confined 
its use to “ curious practices ” or to demonstrations of 
“ natural magic.” The practical discovery of tho instru- The 
ment was certainly made in Holland about 1608, but ^1*^ „ 

credit ot tho oiiginal invention has been claimed on belndf 
of three individuals, Hans Lipperslicy and Zacliatias 
Jansen, spectacle-makers in Middelburg, and James Afetius 
of Alkmaar (brother of Adrian Metius tlie mathematician). 

Dcseartos, in his treatise on J)n)j)fnr^ attn])iit<*s the dis 

eovery to Metius “about thirty years ago,” whilst lus do 

Kbeita, a Capuchin fiiar, in his Oculus Enoch rf Elui (Antweip, 

1645), gives the erodit to Lippershey about 1609 Peter Hoiel, 
physician to tho king of Frame, published at The Hague, in IfiS.'), 
aworkX^s Fiero Teleacojni Invenfore. He wns assisted in its jnr 
paration by William Borel, Dutch envoy at tho couit of Fiaine, 
and the latter declares, as the result of patnuit invostigiitom, that 

* He died'about 1570. His sou alludes to his untimclj death ir 
the preface to the PafUtmetna. 

* There is no further trace of this volume. 
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.Unsen and his fatlter were the real inventors of the tel^cope in 
1610, and that Lippershey only made a telescope after hints acci- 
dentally communicated to him of the details of Jansen's invention, 
hut tlie most trustworthy information on the subject is to be got 
from the lescarches of Van Swinden.^ Hrieily summarised, tnis 
evidence is as follows. In the library ot the university of Leyden, 
amongst the HSS. of Huygens there is an original copy of a 
document (dated 17th October 1608) addressed to the states-general 
by Jacob Aiidrianzoon (the same individual who is called James 
jMetiiis by Descartes), petitioning for the exclusive right of selling 
an instrument of his invention hy which distant <jbjccth appear 
larger and more distinct. He states that he had discovered the 
instrument by accident when engaged in making experiments, and 
had so far perfected it that distant objects >vcre made as visible 
and distinct by his instrument as could be done with the one which 
had been lately offered to the states by a citizen and spectacle- 
maker of Hiddelburg. Among the Acts of the states-general pre- 
served in the Oovcrnmoiit archives at The Hague, Van Swinden 
found that on 2d October 1608 the assembly of the states took into 
consideration the petition of Hans Lipjicishcy, spectacle-makcr, a 
native of Wesel and an inhabitant of MichlelDurg, inventor of an 
instrument for 8<*oing at a distance. On 4th October a committee 
was appointed to test the instrument, and on tlie 6th of the same 
month the assembly agreed to give Lippeishey 900 florins for his 
instrument. Further, on the 15th Deeciiibcr of tlie same year they 
examined an instrument invented by Lip|MTshcy at their request 
to see with both eyes, and gave him orders to execute two similar 
instruments at 900 florins ea<h ; but, as many otlipr persons had 
knowledge of this new invention to sec at a distance, tney did not 
deem it expedient to griuil him an exclusive privilege to sell such 
instruments. The dates of these documents dispose effectually of 
Boiel’s statement that Lijipershey borrowed the ideas of Jansen in 
1610. They also prove that, wfiilst Metius w'as in possession of a 
telescope, with which he may have experimented, about the time 
when ijippcrsliey proseiitcsl his aj)])lication for patent rights, yet 
ho makes no piotciisiou that Li]iper8hcy borrowed the invention 
from him. The <*onduHion is that Lippei’shey was the first person 
wlio independently invented the telescope, and at the same time 
made the instrument known to the world. The common story is 
that Lipiiershey, liappenmg one day, whilst holding a spoctacle-lcns 
111 eitlioi hand, to direct them towards the steeple of a neighbounng 
chui(i), was astonished, on looking through the nearer lens, to find 
tliat tin* weathercock appeared nearer and moie distinct. He 
fitted the lenses in a tube, in ord< r to adjust and preserve their 
f ri'lntive distances, and thus <*onstnicto<l his first telescope. IJut 

I doubt may bo thrown on this traditional oecount owing to the 

further statement that the image of the weathereock so viewed was 
seen turned upside down All the original Dutch teleacojies were 
composed of a convex and a concave lens, and telescopes so con- 
structed do not iiiveit. The inverting telescope, eompow*d of two 
convex lens(*s, was a later invention ; still it is not im^tossible that 
the original experiment was ina<le with two convex lenses. 

Telescopes seem to have been made in Holland in con- 
siderable numbers soon after the date of their invention, 
and rapidly found tlieir way over Europe, Sirturus, in 
his De Telfuropio (1618), states that “a Frenchman pro- 
ceeded to Milan in the month of May 1609 and offered 
a telescope for sale to Count di Fuentes”; and Lorenzi 
Pigorna writes,* under date 31ht August 1 609, that “Galileo 
had been appointed lecturer at Padua for life cm account 
of a perspective like the one vrhich w^as sent from Flan- 
ders to Cardinal Borghese.” Simon Marius, the German 
astronomer, appears to have made astronomical observa- 
tions in 1609 with a telescope which he prcM*ured from 
Holland, and IVofessor Bigaiid of Oxford found from the 
MSS. of Harriot, the mathematician, that he had been 
making astronomical observations with a 1 )utch telescope 
Galileo, as early as July 1609. Galileo, in his Nuncim 

states that, happening to be in Venice almut the month of 
May 1609, he heard that a Belgian had invented a per- 
spective instrument by means of wdiich distant objects 
appeared nearer and larger, and that he discovered its 
construction by considering the effects of refraction. In 
his Saggiatore Galileo states that he solved the problem 
of the construction of a telescope the first night after his 
return to Padua from Venice, and made his first telescope 
next day by fitting a convex lens in one extremity of a 
lead en tube and a concave lens in the other o n e. A few 

* See Dr Moll of Utrecht, in Jov/rn. Hoy. Inst., vol. i., 1881. 

® Leftre oTUomini Illustri, p. 112, Venice, 1744* 


days afterwards, having succeeded in making a better 
telescope than the first, he took it to Venice, whore he 
communicated the details of his invention to the public, 
and presented the instrument itself to the doge Leonardo 
Donato, sitting in full council. The senate, in return, 
settled him for life in his lectureship at Padua and doubled 
his salary, which was previously 500 florins, and which 
then became treble that which any of his predecessors had 
enjoyed. Galileo may thus claim to have invented the 
telescope independently, but not till he had heard that 
others had done so. In fact the time was ripe ; and, as 
often happens in similar circumstancos, only a hint was 
necessary to complete the latent chain of thought. Galileo 
devoted all his time to improving and perfecting the 
telescope. Knowing the theory of his instrument, and 
possessed of much practical skill, coupled with unwearied 
l>atienee, he concpiered the difficulties of grinding and 
jiolishing the lenses, and soon succeeded in producing 
telescopes of greatly increased jiower. His first telosco])o 
magnified three diameters ; but he soon made instruments 
which magnified eight diameters, and finally one that 
magnified thirty-three diameters.® With this last in- 
strument ho discovered in 1610 the satellites of Jupiter, 
and soon afterw'ards the spots on the sun, the phases of 
Venus, and the hills and valleys on the moon. He demon- 
strated the rotation of the satellites of Jupiter round the 
planet, and gave rough predictions of their configurations, 
proved the rotation of the sun on its axis, established the 
general truth of the Copernican system as compared with 
tliat of iHolemy, and fairly routed the fanciful dogmas of 
the philosophers, Tlicsc brilliant acLievcirionts, together 
wdth the immense improvement f>f the iiistniment under 
the hands of Galileo, ovcrshadow’ed in a great degree the 
credit due to the original discoverer, and l(»d to the uni- 
versal adoption of the name of tlie (ialilean telescope for 
the form of the instrument invi*nted by Li]>pershey. 

Kepler first explained the th(‘ory and some of tlie prac-Eepler 
tical advantages of a telescope constructed of tw^o convex 
lenses in his Ca(()})(rirs (1611). Tlie first person who 
actually constructed a telescope of this form w^as Father 
Sclieiner, who give 3 a description of it in his JHosa (Jrdna 
(1630). William Gascoigne w^as the first wlio practically Gm- 
appreciated the chief advantages of the fonn of telescope 
suggested by Kepler, viz., the visibility of the image of a 
distant object simultaneously with that of a small material 
object placed in the common focus of the two lenses. This 
led to his invention of the micrometer and his a])plication 
of telescopic sights to astronomical instruments of pre- 
cision (see Mickometeu, vol. xvi, p. 242). But it was not 
till about the middle of the 17th century that Kepleris 
telescope came into general use, and then, not so much 
because of the advantages pointed out by Gascoigne, but 
because its field of view was much larger than in the 
Galilean telescope. The first powerful telescopes of this 
construction were made by Huygens, after much labour, Hny- 
in which he was assisted by his brother. With one of these, 
of 12-feet focal length, he discovered the brightest of Saturn^s 
satellites (Titan) in 1655, and in 1659 he jmblished his 
Satumium^ in which was given for the first time 
a true explanation of Saturn’s ring, founded on observationh 
made with the same instrument. The sharpness of image in 
Kepler’s telescope is very inferior to that of the Galilean in- 
strument, so that when a high magnifying ix)wer is required 
it becomes essential to increase the focal length. Cassini * 
discovered Saturn’s fifth satellite (Rhea) in 1672 with a 
telescope of 35 feet, and the third and fourth satellites in 
1684 with telescopes made by Campani of 100 and 136 
feet focal length Jluy gens states tha t he an d his brother 

* This last power could not be exceeded with advantage in this form 
of telescupe till after the invention of the acliromatio object-glass. 
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made olgeet-glasses of 170 and 210 feet focal lengtli, and 
he presented one of 123 feet to the Boyal Society of Lon- 
don. Auzout and others are said to have mode telescopes 
of from 300 to 600 feet focus, but it does not appear that 
they were ever able to use them in practical observations. 
Bradley, on 27th December 1722, actually measured the 
diameter of Venus with a telescope whose object-glass 
had a focal length of 212|; feet. In these very long tele- 
scopes no tube was employed, and thejr were consequently 
termed oeno/ UleBccpeB. Uuygcns contrived some ingenious 
anangements for directing such telescopes towaids any 
object visible in the heavens, — the focal adjustment and 
centring of the ^-ye-piece being preserved by a braced rod 
connecting the object-glass and eye-piece. Other con- 
trivances for the same purpose are described by La Hire 
(Mhiu de VAcad,^ 1715) and by Hartsoekar {MiRceL BeroL^ 
vol. i. p. 261). Telescopes of such great length were natur- 
ally dit&cult to use, and must have taxed to the utmost the* 
skill and patience of the observers. Oiio cannot but pay 
a passing tribute of admiration to the men who, with such 
troublesome tools, achieved such results, 
ect- Until Newton’s discovery of the different rcfrangibility 
tele- of light of different colours, it was generally supposed that 
^ object-glasses of tclescopcss were subject to no other errors 
than those which arose from the spherical figure of their 
surfaces, and tho efforts of opticians were chiefly directed 
to the construction of lenses of other forms of curvature, 
jory. James Gregory, iu his Optica Promota (1G63), discusses 
the forms of images of objects produced by lenses and 
mirrors, and sliows that when the surfaces of the lenses 
or mirrors are portions of spheres the images are curve's 
concave towards the objective, but if tho curves of the 
surfaces are conic sections tho spherical aberration is cor- 
rected. He was well aware of tlio failures of all attempts 
to perfect telescopes by employing lenses of vario'is forms 
of curvature, and ac(*ordingly proposed the form of reflect- 
ing telescope which bears his name, lint Gregory, accord- 
ing to his own confession, had no j)ractieal skill ; ho could 
find no oj)ti(‘ian capable of realizing his ideas, and after 
some fruitless attempts was obliged to abandon all hope of 
'ton. bringing his telescope into practical use. Newton vas the 
first to construct a rofloctiiig telescope. When in 1 C66 he 
made^is discovery of the different refrangibility of light 
of different colours, he soon perceived tliat the faults of 
the refracting telescope were due much more to this cause 
than to the sj)herical figure of the lenses. He over-hastily 
concluded from some rough experiments (Optics, bk, i. pt. 
ii. prop. 3) “ that all refracting substances diverged the pris- 
matic colours in a constant i)roj)ortion to their mean refrac- 
tion and he drew tlie natural conclusion “ that refraction 
could not he produced without colour,” and therefore “ that 
no improvement could be expected from the refracting tele- 
scope ” (Treatise m Optics, j). 1 1 2). But, having ascertained 
by experiment that for all colours of light the angle of 
incidence is equal to tlie angle of reflexion, he turned his 
attention to the construction of reflecting telescopes. After 
much experiment ho selected an alloy of tin and copper as 
the most suitable material for his specula, and he devisc<i 
moans for grinding and polishing them He did not 
attempt the Tormation of a parabolic figure on account of 
the probable mechanical difficulties, and he had besides 
satisfied himself that tho chromatic and not tho sj)herical 
aberration formed tho chief faults of previous telescopes. 
Newton’s first telescope so far realized his expectations 
that he could see with its aid the satellites of Jupiter and 
the horns of Venus. Encouraged by this success, he made 
a second telescope of flj^inches focal length, with a niagni- 
fying power of 38 diameters, which he presented to tho 
0 - Imyal Society of London in December 1671. A tliird form 
^ of reflecting telescope was devised in 1672 by Cassegrain 


(JouriMl des S^vans, 1672). No further practical advance 
appears to have been made in the design or construction of 
the instrument till the year 1723, when John Hadley (best Hidley. 
known as the inventor of the sextant) presented to the 
Koyal Society a reflecting telescope of tho Newtonian con- 
struction, with a metallic speculum of 6 -inches aperture 
and 62-| -inches focal length, having eye-pieces magnifying 
up to 230 diameters. Tho instrument was examined by 
Pound and Bradley, the former of whom reportetl upon it 
in P/itf. Trans^, 1723, No. 378, p. 382, Alter remarking 
that Newton’s telescope “had lain neglected these fifty 
years,” they stated that Hadley had sufliciently shown “ that 
this noble invention does not consist in bare theory.” They 
compared its performance with that of tho object-glass of 
123-feet focal length presented to the Jioyal Society by 
Huygens, and found that Hadley’s refit'ctor 
“will bear such a chaigs as to make U magnify the object as 
many times as tho latter uith its due el».iige, .lud that it rejnescnts 
objects as distinct, though not altogethei so dear and hiiglit. . . . 

of withstanding this ditfeience in the bnghtness of tlie objci ts, 

Me weio able with this reflecting tdcscoiw to see Mhatever we hii\o 
hitherto discovered with the Hugeinan, paiticiilaily tho traii'-its 
of Jupiter’s satellites and their shadows over his disk, the lilac k 
list in Saturn’s ring, and the edge of hie» shadow east on his iiiig. 

Wo have also Hceii with it several times the five satellites of Satin n, 
in viewing of which tlustoleseojie had the advantage of the Ilugeniaii 
at the time w'hen we compaied them ; lor, being in summer, ami the 
Jlugemaii telesi tijic being managed without a tube, the twiliglit jne- 
veiited us from seeing in this some of these small objects w hn h at t bo 
same time we could discern with the reflecting 14 hsiopi*.” 

Jiradlcy and Molyneux, having been instructed by Hadh'y 
in his methods of polishing specula, succeeded in jiroducing 
some telescojics of considerable ])Ower, one of winch had a 
ffK'al length of 8 feel ; and, Molynciix having rominuni(*atc<l 
these methods to Scarlet and Hearn, two London opticians, 
the manufacture of telescopes as a matter of business was 
commenced by them (Smith’s Optics, bk. iii. cb. 1). But 
it was reserved for James Short of Edinburgh to gi\cJame» 
practical effect to Gregory s original idea, iiorn at hkliii- 
burgh in 1710 and originally educated for the church, 

Short attracted tho attention of Maidaurin, [irofessor ot 
mathematics at the university, wlip jicrmitted him about 
1732 to make use of his rooms in the college buildings foi 
ex]>erimeiits in the construction of tclcscojics. In Short’s 
first telescopes the sjx'cula were of glass, as suggested by 
Gregory, but he afterwards used iiutallic h])(‘cula only, 
and succeeded in giving to them true parabolic and elliptic 
figures. Short then adopted felescoju’ making as his pro 
feshion, which he practised first in Kdinlmrgli and afliT- 
wards iu London. All Short’s teli'scopes were of the 
Gregorian form, and some of them retain even to the 
present day their original high polisli and .sharp definition. 

Short died in London in 1768, having realized a considci- 
able fortune by the exercise of his profession. 

The historical sequence of events now brings us to the 
discovery of tlio oi'hrumatic tclcscojie The first jierson 
who succeeded in making achromatic refracting t( Icscopes ^***^1’^' 
^eems to liavo been Clicster Moor Hall, a gcntlcniaii of (’Is^ster 
Essex Ho argued that the differei ^ humours of the 
human eye so refract rays of light as to jiroduce an nimg»‘ 
on the retina wdiich is free from colour, and ho renson 
ably argued tliat it miglit bo possible to jn-oduce a liK»* 
result by coinliining lenses composed of dilFtTcnt r('fra4‘tiiig 
media ^ After devoting some time to the in(|uiiy he 
found that by combining lenses formed of difF(*reiit kinds 
of glass tho effect of tho unequal refrangibility of liirlit 
was corrected, and in 1733 he succecdi'd in constructing 
telescopes which exhibited objects fn‘c from colour. One 
of these instruments of only 20-inchcs focal length had an 
aperture of 2^ inches. Hall w’as a man of nnlependi'iit 

^ Tbe same argument was eMU>loye<l by (Irepory more tlian hfty 
years previously, but had been tollowed by no pradical ri^snlt ^ Tlio 
leas of the human eye is not achromatic (see Lkiitj, vol. xiv. p. 601). 

XXill. — 1 6 
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moans, and sooms to have been careless of fame : at least 
he took no trouble to communicate his invention to the 
world. At a trial in Westminster Hall about the patent 
lighte granted to Dollond (Watkin t). Dollond),^ Hdl was 
admitted to be the first inventor of the achromatic tele- 
scope ; but it was ruled by Lord Mansfield that “it was 
not the person who locked his invention in his scrutoire 
that ought to profit for such invention, but be who brought 
it forth for the benefit of mankind.” ^ in 1747 Euler com- 
municated to the Berlin Academy of Sciences a memoir in 
which he endeavoured to prove the ])ossibility of correct- 
ing both the chromatic and the S])herical abi*rration of an 
oliject-glass. Like Gregory and Hall, he argued that, since 

* the various hiunours of the human eye were so combined 
as to produce a perfect imago, it should bo i>o&sible by 
Miitalile combinations of lenses of different refracting media 
to construct a perfect objoct-gla&h. Adopting a hypo- 

' tlietical law of the dispersion of differently coloured rays of 
light, he ])rovcd analytically the possibility of constructing 
an acliromatic object-glass coni]>oHed of lenses of glass and 
water. But all his efforts to produce an actud object- 
glass of this construction were fruitless, -a failure which 
he attributed solely to the difficulty of procuring lenses 
worked precisely to the requisite curves {Mem. Aead. Berlin^ 

♦ 1 7 53). I )olloud admitted the accuracy of Euler’s analysis, 
but disputed his hypothesis on the grounds that it was 
purely a theoretical assumption, that the theory vras 
opposed to the results of Newton’s experiments on the 
retrangibility of light, and that it w^as impossible to de- 
termine a physical law from analytical reasoning alone 
{Phd. Tranft., 1753, p. 289). In 1754 Euler communicated 
to the Berlin Academy a further memoir, in which, starting 
from the hypothesis that light consists of vibrafions excited 
in an elastic fluid by luminous bodies, and that the diffei- 
cnce of colour of light is due to the greater or less fre- 
quency of these vibrations in a given time, he deduced his 
previous results. lie did not doubt the accuracy of New- 
ton’s experiments quoted by Dollond, Ixjcauso he asserted 
that the difference between the Liiv deduced by Newton 
and that wliich ho assumed would not 1^ rendered sensible 
by such an experiment.^ Dollond did not reply to this 
memoir, but soon afterwards he received an abstract of a 

Mngstt- memoir by Klingenstierna, the Swedish mathematician and 

Iffelema. astronomer, winch led him to doubt the accuracy of the 
results deducefl by Newton on the disj^ersion of refracted 
light. Klingenstierna showed from purely geometrical 
considerations, fully appreciated by Dollond, that the re- 
sults of Newton’s experiments could not bo brouglit into 
liarmony witluither universall y accepted facts of refraction . 

^ At a meeting of the Koyal Astionomnal Society held on 9th 
May 1S80 a legal »1 (k umciit, bigncd bv Chobter Moor Hall, 
presented by Mr R B J*rosser of the Patent Office to the society. 
Oil the Baiiio oumsImii Mr Kaiiyaid mad" the folloi^ing interestiiig 
slatcinent respe< ling Hull : - 

“ Some yeiiirt vpjy htl !»• wa4 kno\k 0 almiit Moor H U1 It wan known that, 

about flpv til ypiith alter tho {latent toi inakbiK achiomatie obJect-glaaseH was 
granted 1o Dollond, Uis rUnu to the iii\ftntion disputed by other mstia- 
iiiont'iiiakei R, tUein b> a Mr Cbnmpness, an instrument maker of 

^ Coinhill, who began to infimga the patent, alleging that John Dollond was 
not the ital iu>entor, and that such teUseones hiwl been made twenty*ttve 
>nara before the granting of his luitent by Mi Moor llalL John Dollond, to 
whom the Copley modal of the Koyal 8oeiet\ had been given foi his inven- 
tion, was then d<ad, and )iis son br«)Ught an action foi infringing the patent 
Against (Ihampnoss. Tliert* is no lejiori of the caw, but the facta are referred 
to ill the reports of sul«equent cases It apjKais that workmen who hod been 
employeil by Mr Moor Hall wen* examined, and proved tliat they hod maile 
achromatic object-giaMses aa eai Iv as 1 7 id Dollond s laitent was not set aside, 
though the evideiico with ingaid t^i the prior manufaetoie waa accepted by 
Loid Mansfield, who tried the (ose, aa basing been satisfactorily pioved . , . 
Ml Hull was a wnc her of tho Inner Temple, and was alive^at the time of the 
action lie was a man of amne property, and is spoken ot on his tombstone 
ns an exeelleut lawyei and mat! rmatioinn. He was not a fellow of the Hoyal 
iety, but must eertalnly have known of the gift of the Copley medal to 
Dollond. It IS very eurimis the conflicting evidence we have to recoiiule, but 
1 think the lialance of evidence m in tavonr of there having been a pnor in- 
vention of acliromatic object glaasca befoie the date of Dollond s patent" 
(Attron. Reghterj May 1880; see also the ubmtrvatcry tor same dat|X 
‘ Gentlman*$ 1790, part n. p. 890. 

* For a good account of this controversy, see Dr. H. Servns, 
ichichie da Femrokn^ p. 77 eg., Berlin, 1886. 


like a practical man, Dollond at once put Us doubts to tba Bolknl 
test of experiment, confirmed the conclusions of Klingen- 
stiema, discovered “a difference far beyond his hopes in tha 
refractive qualities of different kinds of glass with respect 
to their ^vergency of colours,” and was thus rapidly led 
to the construction of object-glasses in which first the 
chromatic and afterwards the spherical aberration were 
corrected {Phil, 1758, p* 733). 

We have thus followed somewhat minutely the Ustory 
of the gradual process by which Dollond arrived indepen- 
dently at his invention of the refracting telescope, because 
it has been asserted that he borrowed the idea from others. 
Montucla, in liis Ilistoire de$ MathhniciJl^nen (pp. 448-449), 
gives the following footnote, communicated to Um by 
Lalando : — 

flit C)i(^stermonhall " (an obvious misprint for Chester Moor 
Hall) yd’s 1750, cut I’lddc des lunettes achromatiques. 11 
s*aiiiessoit ci Ayseougli,* qui faisoit tmvaillu Bass. Dollond ayant 
eu bosom de Hahb pom uii verre quo deiiiandoit le duo d’Yorck, 

Bass lui lit vuir dii crown glass et du fiiiit-gUss. Hall donna une 
lunette a Ayscougb, qul la montra ii })lusioui8 pei bonnes ; U en 
doiiiiA la construction a Bud, qui n’en tint pis rompte. Dollond 
on proiita. Dans lo proc^8 qu’il y ent cnlre Dollond et Watkin, an 
banc dll roi, ccla iut prouve ; mais Dollond gagna, poroe qu’il ^toit 
Ic piomioi qui oiit fait coniioltre les lunottos acfiiomatiquos.” 

It is clearly established that Hall was the first inventor 
of the achromatic telescope ; but Dollond did not borrow 
tho invention from Hall without acknowledgment in the 
manner suggested by Lalande, His discovery was beyond 
question an independent one. The whole history of his 
researches proves how fully he was aware of tlie conditions 
necessary for ilio attainment of aebromutism in refracting 
tclesco[>es, and lie may be well ex(‘used if ho so long placed 
imjilicit reliance on the accuracy of experiments m^e by 
so illustrious a philosopher as Newton, His writings suffi- 
ciently show that but for this confidence he would have 
arrived sooner at a discovery for which his mind was 
fully prepared. It is, besides, impossible to read Dollond’s 
memoir {PhU, Tram,, 1768, y, 733) without Inung im- 
pressed with the fact that it is a trutliful account, not 
only of the successive steps by which he independently 
arrived at his discovery, but also of the logical processes 
by which these steps were successively suggested to his 
luiud. ^ 

The triple object-glass, consisting of a combination of 
two convex lenses of crown glass with a concave flint lens 
lietwecii them, was introduced in 1765 by Peter, son of 
John Dollond, and many excellent telescopies of this kind 
were made by him. , 

Tho limits of this article do not piermit a further detailed 
historical statement of the various steps by which the 
piowers of the telescope were developed. Indeed, in its 
practical form the princijile of tho instrument has re- 
mained unchanged from time of the Dollonds to the 
present day ; and the history of its development may be 
summed up as consisting not in new optical discoveries but 
in utilizing new appliances for figuring and polishing, im- 
proved material for specula and lenses, more refined means 
of testing, and more perfect and convenient methods of 
mounting. About tho year 1774 William Herschel, then W. Her- 
a teacher of music in llath, liegan to occupy his leisure 
hours with the construction of specula, and finally devoted 
himself entirely to their construction and use. In 1778 ' 

he hod selected the chef d’ceuvre of some 400 specula which 
he made for the celebrated instrument of 7 -feet focal 
length with which his early brilliant astronomical dis- 
coveries were made. In 1783 ho completed his reflector of 
aperture and 20-feet focus, and in 1789 his 
great reflector of 4-feet aperture and 40-feet focal length. 

The fame of these instruments was rapidly spread by the 
brilliant discoveries which t heir taker’s genius and perse- 

• Ayscough WAS on optician in Lndgate HiU, London. 



TEIiSlSCOPE 


Terance accomplished by their aid The reflecting telescope 
became the only available tool of the astronomer when 
great light grasp was requisite^ as the difficulty ot procuring 
disks of glass (especially of dint glass) of suitable purity 
and homogeneity limited the dimensions of the achro- 
matic telescope. It was in vain that the French Academy 
of bciences offered prizes for perfect disks of optical dint 
glass borne of the best chemists and most enterpnsimr 
glass-manufacturers exerted their utmost efforts without 
succeeding in producing perfect disks of more than 3 ^ 
inches m diameter All the larger disks were crossed by 
striiB, or weie otherwise deficient in the nccessaiy homo- 
geneit;y and purity. 

Eiud Pierre Louis Guinand, a humble watchmaker living 
near Chaux; de Fond in Neuch^tcl, Switzerland, was the 
fust who succeeded in making marked progress in the 
manufacture of optical dint glass After making pie 
limiiiary txiienmciits extending over seven juiis (17b4- 
90), and nothing daunted by their conipai alive want of 
success, he eict ti d a furnat o ncai Les Broutls, and devoteii 
most of his sleridei earnings (then deiivtd from making 
the bells, or ratlier gongs, of reptaiing watdics) to tlu 
fulfilment of his ambition His peisistcncy, cuuiagf, and 
self denial itcall forcibly the story ot Palissy In 1S05 ho 
joined the optical establishment of Fraunhofer and Utz 
sihncider and leinaiiiul with them about niiio years 
Dming this period extensive expeuments weie instituted 
with I em likable siuitss It is said that the disks for the 
Ihnpat refiactor (9 6 inches aiKituie, with whidi the 
observations of Wilhelm btiuvo weie made) were manufac 
tuied duiing this peri(»d, though the complete mstruiiunt 

n was not delntied till 1823 rraunhoter had, howevet, 
piofited so fully by the suggestions of Guinand, and hid 
])iobably also so lai improved on the oiiginal methods, that 
he aftoi wards suetceded in piodiuiiig still laigir object 
glasses Aitci 1 launhofoi s diath in 1^2(J his sucussoi's 
Mti/ and Mahlei carried out successfully the methods 
handed down to them by Guinand and Fraunhofer, and 
jiroduced some large and cveellent tehscojas, which aie 
hueattci mentioned Meanwhile (luiiiaud, having le 
turned to his native (ountiyin ISlf, resumed then the 
manufacture of disks ol optical gliss, dibcovoied a method 
of removing btiin by bre iking and reuniting tlio portions 
by heat, when the glass was iii a jilastie state, and event 
ually produced peifcct disks uj) to IS inches m diameter 
Most of these he disposed of to Leiebouis and Sec ic tan, 
opticians in Pans, by both of whom sumo fine object glasses 
were made ^ (Juinand commuiueaUd his secuts to Ins 
sons betoio liis death in 1821 About 1829 l^ontemjis 
enteied into jiaifncrbliip with one of the sons, and another 
f>oii earned on ins iathei s inanufactuie in paitnership with 
his mother The latter firm was succeeded by Dau^ot 
of Sole me, whose exhibits of optical glass excited so much 
attention at the London exhibition of 1851 About is 18 
Bontemps joined tlie finn ot Chance Brothers of Binning 
ham, and thus earned the secret of Guinands methods to 
Lngland It is not a little remaikable that the only fiimb 
m the world by whom largo disks of optic'll glass have 
been pioduced tiaco then success to information derived 
more or less directly fiom Guiiiand MM Peil of J’ans, 
who are diiect descendants of Gmnand, and Messrs Olianeo 
Brothers ot Birmingham are at the present time the only 
makers of optical glass in disks of largei diametei than 
^0 inches 

Instruments, &r 

Wo now proceed to give an acc ount of the methods and 
principles of construction of the vaiious kinds of telescopes, 

^ Seo Wolf, Bhographietit vol u p 301, and Clarke, JIutory ef 
pp 146-147 
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and to describe in detail special typical instruments, which, 
owing to the woxk accomplished by the r aid or the practi- 
cal advances exemplified in their construction, a^ipeai most 
worthy of record or study 

JtJtfiuUinrj Tdi-bcopf 

In its simplest form the tUtfa uj)t consists of a convex object Eaily 
Ions cajiablo of ionning an image ol a distant object ami ot an eye- lorms, 
leuM, concave oi convex, by 
winch Uie image bo foiimd 
IS magnified When the 
axis oi the eye lens com 
Cldcs with that ol the oh 
)(ct gliss, mil the loud 
oi the c\ e h us is ro 
UK ideiit with the piiiieipil 

iocusof the object lens, paiallel ri>s iiniihiit upon tin c Ij ct ghs 
will (merge iiom the eye pnci as piiallel lays These, lalliug in 
tuin on the lens of the Imiiian 
(yo Hit conveigfdbv it uiidioim 
an imugt on tlie itlina ^ I 
shows the eoU!s< ot the iivs 
when the eye lens is convex (oi 
nositn t ), 2 win u iho i j t 

lens IS eoinive (oi negative) 
the fuumr lepiebeiits Keplei s, 
the latter Lipjwrsluy s oi the Galilean telescope The magnifying 
powe r obviously de|xnels on tlie piopoitioii of the local length of 
the object lens to that of tin e)e lens that ]<), 
magnifying ]»owi r = I / 

whole I IS lliev focal length ol the e»l )m t lens and e that ot tin 
e>t lens Also the diunetei t>f the jen il ot piiillel i ivs e nnigiiig Magnify 
fiom the eye lens is to the ehuntiei ot the e)l jcit lens invtisel> as mg 
the niigmtying power ot the telesre)|K Heme erne of tin Ixst jowei. 
imthoelsoi dcterinuung the nmgnitving ])OWtt of a teleseej e is to 
miasuio the dumciei ot the emergent pmeil ot i lys att r tin f< le 
seevpe has been adjusted to toe us upon a stti and to elivule tin 
dumetei of the objee t glass h> tin eh unete i e ! the tine i,^bnt j)eni il 
11 we desire to litili/e nil tin j ir illel i ivs whii h tall iq on an e I jee t 
glass It IS iieeessaiy ihii iho lull jHinil of (tiieigiiig ii}s should 
enter the obseivcis eye Assuming wjlli Sn willnni Heisclnl 
that the noimil fupil ot the eve disteinls to one fifth of sn m 1 
m dutiKier when viewing inint oljeits, wo oltim the ink tint 
the iiiiiimmm nu^iu]}ing ]k wei which e m be cflienutiv tmplovid 
18 five linns the diauute r oJ the < 1 jti t gliss cvpusseel m me Ins 
The defects ot the Gilileauaini Keplei tckseoiMs aie due to the 
ehiomatie and bpheiieal alciiitiouot the simpu buses of win li 
they ue eomjMiseel (see OiiKS vol xvii p b02 sq) Jhe 
substitution ol a j ositiv t oi in giliv e c v c ] u c c fe>i the Minj le e onv e x 
or rone ive eye lens iml ot an luhroniitn object gliss foi tin biniplt 
object lens, tiaaslorios these early toiins into the modem nlii(» 
inatir teleseojK Iho GiJil in t les ope with a eenu iv( evoleiib 
instead ot an eye pieie still suivivcs is the me deni ijier i gl iss i n 
ae count of its sliorici longth, but the oljeot glass and ejt i ns an 
a hionutie eombin vtioiiH 

Jhe piineiplesof m aeliiomatie cornl ination e f jnsnisoi lenses Aeliro- 
have Inen exjdained in I le Hi (vol \iv j] *'‘♦2, mel tmllei niatic 

developed in Oiliest (vol x\n p S04 sq ) Asakns n n le le oljcet- 

gaidcd as Inilt up of a be lies of thm blues of pi isms dividul fieni gluuB 
ca h otliei h\ planes jni ilKl to tin axis ot the lens, it will le se n 
tint if a piiHin peificilv eelnomaln ki i i>s ol two detmite wive 
leugtliH and upjuoMiuately ailnoniatn lei all iivs < ni le ecu 
Btiueteei b\ eonibiiung two jiisinsof difiinut kinds ot gliss ill 
that IS lequiitiJ to jnoeliieo an oljeet ^liss with similar smill 
< hioniiUe eiiois is to eoinhine a (onve\ bus ot crown gliss si el i 
e one avo oim ot flmt glass as in fu 1 the ir surfaces he ingot '•luh 
( ui vatun s as to loi m a w i n s of miugin iiy | iisms (such as w i 1 av 
supjKised an object gl iss to consist ct) thiough any one et wl i 1 11 
1 mis ol light lilhng on the object jass jniallcl to its i\is will le. 
icfiocted veiy neuily to a eommoii lo» us 1 Accordingly ii \ j i 

- Ill the ( rtw ol slurt sighted persons On in age for ve 13 rlist iiit e 1 
jeets (that is for 1 si illel lays) is formed in fiont of tl t ittii 1 tl it 
fore, to en ible such persons to sto ilistiueth tl < riys tn ei^ “i-. tn ui 
the eye piece must be slightly divergent that is tl i j 1 usf 1 1 ter tl 
eye as if they proceeded fioin a < onip u ative 1\ ne 11 ob|t t I < r 1 1 rnal 
even the iiatnrai adapt ition is not to fo us 1 ir epiiU 1 a ill 1 nvs 1 it 
on ol jeets at a mo lento dislanu mi jri ti illy 11 1 tn n t 
persons do adjust tin foe us ot a Itles oje f r nu t 1 stii 1 in 1 1 i‘*v 
vision, w) that the rays eiinif,t li in the eye ju ♦ mi> slgltly elivtr 
gent Abnoimally sh nt sighted j trse ns 1 (juire to j u li in tin « ve h ns 
nearer to the objee t glass and long sight 1 ptisons 1 1 will Iraw it fiom 
the adjustm nt eniploved by those of lie in si S4I t J1 is usual how 
ever, in computations of the magnifying ]> vver of teleseojes for the 
rays emerging from the eye piece when ad juste I for distinct vision la 
be pazwllel ^ 
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pofled object-glass can be testeil as regards its optical conditions by 
tracing a ray,” i.a., calculating the |K)iiit at wliich, after refrac- 
tion through the two lenses, the ray so traced will cut their 
oommon axis, For the analytical solution of this problem it 


telescope 


is necessary to assume that the adjacent surfaces of the sup- 
posed infinitely numerous prisms form together some contmuoua* 



Fig. 

curved surface, which practically is nearly spherical. But the 
actual differences between the curves wliich may he required in 
certain comlitions for producing a perfect lens differ so slightly 
from true spherical surfaces that it is impossible by any previously 
designed mechanic.il process to predict whether the resulting figure 
will be that of a sphere or some other curve very nearly that of a 
qjliore. The mathematician, therefore, nho discusscH the subject 
is compelled to adopt bpherii'al curves as the basis of his calcula- 
tion. On this ossuiiiptioii wo may tlicn trace a ray rigidly through 
any supposed object-glass as follows. Let A, 11, A", IV be rea]K"ctivoly 
tlio points where the refracted ray produced w'oiild intersect the 
optical axis alter refraction at the first, sccoinl, third, and fourth 
refrai’ting surfaces respectively ; also let a be the first angle of iii- 
cidoiico, iM and /a' the jcfi active indexes for the crown and ilint lens 
respectively for a ray of the wave length whose course is to be 
traced, r and 8 the first and sccoinl radii for the crown lens, r' 
and .V tiie first and second radii for the flint lens, a, /3, a\ /tf, 
ainl b' auxiliary angles, </ the thickness of the crown lens, tho 
thickness of the flint Jens, A tlic distaiiee between the second and 
third sill faces. Then for tho intersect after rcfmclion at tho first 
Kurfucu 

1 . 

Rina— sma; 

/A 


(A) = 


. r . sin a , 

A- aT ^ ^5 
bin (A) 


for the intersect after refraction at tho second surface 
A I .V - d 


bin b - - sin (A) ; 


bin /V- /4. .sin h ; 
(ll)rr(AM/i 5;B = 


xsin 


hiiifH) ' 

for the intersect aftci refraction at tho third surface 
Bin^if ~ -(IJ- r- A)- 


sm a r; Hill a 
M' 


for tho iiiteispct after icfraction at the fourth surface 


sin ?/ ~ ( A' + Af' - d') bill j 

sin hill // ; 
(ir)=--(A')lZ''-/V; IV;;. -,9- 


si 11/3' 


'sm(B')' 

The computation is very hirn]ilifiod when we consider the 

angle of incidence to be viMy hraall— i.r., the point of incidence 
very near the optical axis, vi^ , 

r _fi • 1 . AW 
A" M il A- rf'*"'*"’’ 

/ r' ,/-l ^ mV 




m' ’ H' A'-W 


■1. 


A' m'(B-A) 

B\ means of these fonnulai \\c can coninute TV the point i 
a 1 ly, ciitciing tho first surface ol the ohjirt -glass, will int( 


t where 

„ , intersect 

tin* optii’.il axis) for any angle of incidence -n, when for a ray of 
III it wax e-length the indexes of retraction un* kiiow'ii for tho glass 
o \vhn*h tli« lenses are coinpo.scd, if tho radii of euivaturo of the 
1* II >es 'ire also kiiowui. The most perfect object glass would bo oiio 
ill which lIiH value of IV is the sunic lor two lays of tho two 
b<‘!ccted wavc-loiigtliH, thiough whatever jiortion of the object-glahs 
tliey m-ay pass. This, liowovcr, is a condition which cannot be 
inathcmatically satisfied with spherical surfaces. It is of course 
pDssililc to find value.'! of tin* four iinknoxvn quantities r, a, r', and 
8 ii*h that four conditions shall be satisfied. The ordinary approxi- 
inite method is to find such values of llui railii that IV is the same 
for rays of two different wiive-longfhs when the incident rays are 
n'‘<ir the axis, and for mean rays w'hich enter near the margin of 
till* Jens ; but of course this solution is indeterminate, and only 
beconie.s rigid when two radii are oasumed. Thus, for any crown 
lens of any radii of curvature it is possible to fin<l a flint lens to 
jBatisfy these conditions. Tho rigid solution becomes one of suc- 
cessive ap]}roximatiou to such four r.onditious as the computer may 


consider most desirable. Herschel advocates 
satisfying the terms depending on the second 
p<»wer of tlie aberration, Klugel that the refrac- 
tions of the rays should be as small as possible ; 
or we may make it a condition that the second < 
and third BUifa(*es shall have the same radius, so that the surfaces^ 
may be comeiiteil together. Tho fourth condition is of course tho 
desired focal length. But for all practical puiqioscs it is suflioient 
to have placed the reader in a position to tost che optical condi- 
tions of any combinatioiis that may bo piojiosed, and to refer 
him to tho works montioiiod in the subjoined note ^ ; fur, in fact 
the construction of object-glasses on paper is of far higher intcicst 
as a niatheiimtical exercise than os a practical matter. By a slight 
dejiarturo from the spherical figure— a departure so minute that 
there are no luuclmnieul means bufiiciently delicate to measure it 
with certainty — the optician may fail to realize true spherical 
surfaces and thus on tho ono liund miss tlio fine definition which 
his calculation led him to expect, or on tho other liand convert 
an object-glass wdiicli with spherical curvis would have large 
spherical alicrratioii into ono jicrfectly I'orrectcd in this respi'ct. 
Having, th(*reroi*e, tor paiticiilai kinds of glass ^ceii:ained a 
gooil general form of objei't-glass, it becomes only necessary for 
the optician to perform an apjiroxiniatc calculation of the curva- 
tures requisite to pioduce correction of thoehiomatic aberration, 
and to trust to tho process of final figuring for coriection of tho 
filial splieiical and cnromatic aberration. It fortunately hapjiens 
that in tho rigid equations the terms which express the thick- 
ness and distance apart of the lenses iiivolxe only tho focal 
distances of central rays, ainl have but a small iiiflueiK'c on the 
mlios of tho aberrations of the lenses ; and, further, they aflcct 
chiefly the focal length of the lens, and have a very small influence 
on the ciiromittic anorratlon. Thus in the pieliiiiiniiry computa- 
tion tho optician may neglect tho thickness of the lenses umi employ 
the simple approximate lormubi* given mil r Optics, vol. xvii. 
p. 80i - 

y m'-i / ^ 

F 7 7" 

Hu dfi' 

where di.spoisive jiowers of the two kinds of 

gbsss for tho two rays which he desires to uniTe,/aiid / tlie cor- 
responding focal lengths of tho two lenses, and F the focal lengt.lL 
of the combination. 'I’he focal lengths of the two lenses which 
secure the conditions of achruniaiism liaving been thus computed, 
tho radii of curvature may be computed Jor either lens by the 
usual formula (see Liuht, vol. xiv. p. f>93)— 






Ill the last expression, >bere r and a corresjiond to the radii of 
'’urvature, the optician has an inlinite range ot choice. He will of 
course select such a proportion of r to .v as experience or more 
eiabomte calculation has shown to be favourable. In the form of 
object-glass recoin mended by Sir John HerscheJ, as fuliilliug the 
most favourable conditions for correction of a sjihcrical aberration 
for parallel as wtII as neaily parallel rays, the required curvatures 
for the exterior surfaces of the crown and the ilint lens w'cro found 
to vary very slightly for a considerable range of the ratio of the 
dispersive powers of the crown and the flint glass. Assuming 
fi (the mean index of refraction) to be 1*642 for crown glass and 
1*585 for flint glass, Herschel proved that, if the radii in question 
are taken to be G72 for the crown lens and 14*20 for the flint lens 
(bUppo.slng the focal length of the desired combination to bo 10), 
wo have only to compute the- radii of the second and thii*d surfaces 

^ Euler, Dumtnea, St P^rsbiirg, 1767-71 ; ClalrautTw^. ^ VAcad. Scien.. 
17fi7 ; IVAlembort, Opum., vol. lii.; rjatnunge, ilfmvk TavHn., Id. 2, p. 1C2, and 
Mm. Acad Bnrl., 1778 ; Bclniiidt, Lehrhueh der onalyttschen Opiik : Santlnl, 


. Bchlllidt, j.rniwHVf* Hfsr wnntf/itn'nvn 

Tforifo dffflt StrutnfnU OttM • Klllgel, in Oillieri’s Ann. d. Phynk, xxxiv., 
1810, pp. 265-276 and 276-221 ; Ileniclie), Phtl. Trans. Roy. Soe., 1821, pp. 222.267; 
Littrow, Mem, R.A.S. (London), vol. id. pp 235-255 ; BobinRon, Mechanical 
Philosophy, art. "TolcRcope,** vol. id. pp. 403-514; Gauss, “Ueber die achro- 
nmtisenen Doppel-Okiective," in Lindenau's Zettsidir., iv., 1817, pp. 345-351, and 
Gilbert'fl Ann. d. Physik, lix. p]^ 188-125 ; GausR, in Ix>nvilln*s Journal, 1856, 


Akad, SUs., 1867, ii. pp. 284-297; Steinheil (Carl A. and H. A.^ Gottinyaeha’ 
Naehrichten, 1865, pp. 131-143, 211-21A 
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for 



Fig. 4. 


means of tlie above simple formnlss and the measured dispersive 
aud relVactive power of tlie glass of the lenses. (The method of 
dotermimng /u, Ac., is uiven under Optics, voL xvii. p. 800.) Tlio 
fonn generally adopted (see fig. 4) in the 
best modern object-glasses is extremely 
simple, viz., an e<pii- convex crown lens 
and a flint lens whose first surface has the 
aame radius of curvature as the surfaces 
of the crown lens — this radius dci)ending on the focal length 
which it is desired to give to the object-glass. Since in order 
to fulfil the conditions of achromatism tlie focal leiigtlis of the 
two lenses have to be proportional to their dispersive powers 
(for the rays which it is desii'cd to unite), and as in the two de- 
acriptions of gkas in question the dispersion of flint glass for C 
to rays between F and G is jsrery nearly twice that of crown glass, 
the iiosterior surface of tlie flint lens iJecomes nearly a plane. The 
final cormetion for achromatism is made, if necessary, by de^mriing 
slightly from a plane in the curvature of tiie last surface of the 
flint lens, and the final correction for spherical aberration in the 
figuring of tho surfaces. In a lecture delivered at the Koyal In- 
stitutiou on 2 d April 1886 Sir Howard Grubb, optician, of Dublin, 
said: 

“ A truly spiterical curre is the exception, iiol the rule. When I tell you 
that a seuHible ditrcrt>nce In correction for sphoncAl aberration can be ina<lo by 
half an hour's tioliMhiiig, corresponding :'>robably to a ditforence in the liret 
place of deciiiiBiB in radii ol tlie curves, you will see that it is practically not 
iieocHsary ti) enter upon any calculation fur splicrical aberration. We know 
about what form gives on approximate correction , we adhere nearly to that, 
and tlie rest is done by figuring of tho surface. To illuhtrate what I mean. 
1 would be quite willing to undertake to alter the curves of the crown or Hint 
Ions ot any of iriy objectives by a very large quantity, Increasing one and 
decreasing the other so as to still satisfy the conditions of achromatism, but 
lutroduciiig thQori'tically a large arntmiit of positive or negative sphericM 

altered lens an object-glass perfectly 
1 may leiuaik iliat It is sometimes 


aberration, and yet to make <tut of the 
corrected for sphoncal abciration. 


possible to make a better objective by deviating from the curves wliieh give a 
true eorrcelion for splieiicul aberration, and correcting that aberration by 
ligunug, ratlier than by stiictly adhering to tho tlieoretical curves.” 

mr AVheu an objoct-glaaa is designed for use as an ordinary telescope 
0 c< it is usual to select for the ruys of dilTcreiit colour to bo united 
, those near C and those be- 
tween F and G, since rays 
of lower and higher lo- 
frangibility produce a com- 
pai.itivcly faint impres.sion 
on the sense of sight. In 
MK'li a telescope of any 
considerable ajiorture the 
imago of a bright star at 
foi’iis is sniTounded by a 
halo of bluish or violet- 
coloured light, — a defect 
wliicli is unavoidable in an 
object-glass <'omj»o.sed of a 
crow n and fliut lens on ac- 
count^ of the irraliomality 
of their s])eetra (Liuht, voI. 

XIV, p. r»y 2 ). Tliere seems 
to bo no doubt that difler- 
•ent eyes are differently im- 
jiressed by rays of different 
uave-lenglh ^ Thus two 
observers will often have 
different opinions as to tho 
chromatic corrections of 
the same object-glass : tlie 
observer wiiose eye is ab* 
normally sensitive to vio- 
let light will pronounce tlie 
chromatic aberration over- 
corrected in an ohject-glass 
which another will consider 
perfect in this respect, and 
vice versa. Trobably it is 
]>artly owinp to this cause 

that the object-glasses of different makers show systematic differ- 
ences in their colour correction. An exceedingly sensitive method 
of testing this correction devised by Professor Stokes is given under 
mm- Optics, vol. xvii. p. 804; Another method, due to Professor Hark- 
^her- ness and first carried out by Dr Vogel, is the following. Place 
Imhind the eye-piece a direct vision prism (c/. Optics, p. 801), Tho 
image of a star in tho fioldvwill then he converted into a narrow 
spectrum, which, if there were no chromatic aberration, would when 
focused be represented by a faint coloured straight line, uniformly 
^arp and narrow. But in an ordinary object-glass only two points 
in the Bpoctrnm can be perfectly focused simultaneously ; therefore 
all its o&er parts are spread ou^ forming a coloured hand of variable 
breadth. If we focus on the brightest part ef the spectrum, both 

» Kee Abney and Festing, Bakeriaa tectuia* PAili Traiii., 1880* Photo- 
N9W9, May 1886, p. 888 . 


its extreme ends become spread out into a more or less trumpet- 
shaped form, enabling the observer to iioto the range of tho siiec- 
tniui over whicli precise definition can Im exiiectcd. The amount 
of this extension will depend in some degree on tho fonn of the 
ohject-glase, but much more (if the achioinatism is fairly well 
coirectod) on the irrationality of the spoctia of the glass of which 
tho lenses are composed. If we then fix us, for example, on the 
C line, we shall have tho band of liglit contracted at C and at 
anoUier point (probably betw'een F and G), w’ldcniug to a slightly 
trumpet-shapod form below C, and niaikedly so above ( 1 . This 
second point of greatest contraction gives the wave-length of the 
ray which has the same focus as G. If the telescope has a iocusing 
scale, we can also measure directly in this way tlie ehunge of foeus 
for rays of diflerent colours. The chromatic uberralion will bo 
best corrected for the rays of minimum focus, and this immmuin 
focus should for an ordinary telescope correspond with the brightest 
part of the spectrum, viz., with rays between I) and E. A com- 
parison of the chromatic correction of object-glasses by diilereiit 
makers is given by Dr Vogel {MwuUsher. dcr Jier liner Ahm , 
April 1880), obtained lu the manner just described. The tele- 
scopes compared are — 


Maker. 

Ol»sfrvatory to 
which Instru- 
ment belongs. 

Aperture of 
Object-Glass. 

Focal 

Length. 

No ot Aper- 
tuifH in 1 ocal 
X^ciigtli. 



m. 

in 


Hchroder . . 

PotsUam 

0 2118 

6 4 

IS I 

Crubb 

,, 

0*207 

S 16 

16 .S 

Fraimhofer ... 

Beilin 

0*243 

4 331 

17 8 


Fig. 6 , taken from the above-quoted jiaper, affords most interest- 
ing information as to the colour-correction ut these three typical 
object-glasses. The curve's of tho diagi*am show the variation of 
the focal point for rays of different w’avc-lcngths in the cu.se of each 
object-glass. It will bo seen that Fraunhoier has united the mys 
about G with those of W'ave-length 525 luillionths millimetres, 
Grubb with those about w’avc-length 494, and Schroder about wave- 
length 4f)3. Uiie object-glasses of llrubb and Schroder arc com- 



Fig. 6. 

posed of modern glasq, wliich is comiiarativelv colourless, whilst 
Fraunhofer’s glass is decidedly green in colour. The iniiiimum loi 
in Fraunhofer’s telcscojie is placed near I) (rather nt w'ave-lcngtli 
585), because the absorption of the blue and violet laj*' of the 


Fraunhofer to apjdy a very largo ovcr-coricctioii for colour, that 
is, to unite as peifectly as possible the red and ccntial part of the 
siiei’trum, and to leave the outstanding violet rays to be in gieat 
part absorbed by tho colotir of the glass. Tlie colour-c^rc<*tions 
in the object-glasses of Grubb and Schroder aic* very different in 
character. In Grubb’s object-glass the iiiinimum focus is for rays 
of wave-length about 545, that of Scliroder's is about w’ave-length 
638, which appears to prove that Grubb’s eye is more sensitive to 



^dto* 

fnir|»liic 






f ! 


THpU 


143 


„ T'E I,.|S8i|OOi"a' 


red and SchTSdar's to Wao light, Aluo Qmbb’s object-glass unites 
the red rays very closely with the brightest part of the spectrum, 
and leaves the blue and violet rays outstanding. Schroder, on the 
other hand, leaves the red rays outstanding in order to unite the 
rays between D and F more closely. The conclusion is that to 
Grubb’s eye the red rays would be obtrusively prominent in 
Schroder’s telescope, and that he would pronounce the ohject-gU«is 
under-corrected ; whilst Schroder’s eye would find the outstanding 
violet rays too prominent in Grubb's telescope, and pronounce it 
over-corrected. The absolute amount of light in the secondaxy 
spectrum in viewing the same object depends, caeUris panbua^ upon 
the square of the aiiorture ; therefoie lolescopcs of Javgo apertni'e 
have to be made of greater pioportional focal length than those 
of small aperture, in order to (iiminish the 80 C{)iulary spectrum. 
Figs, a, p, 7 , S in the iliagram give the form of the spectrum of a 
star in Schroder’s telescope for vaiious a<l)UstiMents of the focus; 
figs o’ and 7 ' give the corresponding foims for Fraunhofer’s tele- 
scope. Fig. a represents the eye-piecc for used Im < he bi iglitest part 
of the spectnim ; fig. p when the reel lays hikI fhose near Ha are 
simultaneously focused ; fig. 7 >^hoii the e\(niuc led lays are 111 
focus, the coi responding locus being a litllo ImIuw H 7 ; fig. i when 
foensed on II 7 . 

Wiion a telescope is to l»e constructed for photographic purjiosos 
the aim should bo to uiiile, as as posbible, the rays near 

that portion of the spectium wliuh a»t iiiost powerfully on the 
photograpliie plate to be employed. Tins latter point has been de- 
termined foi the vaiioiis j)hotograiihic pioccsHos by Captain Abney.’ 
The jesulta aie shown graphically 111 fig. 6 loi the processes jiracti- 

eally employed at present 
in nstronuinical x>hoto- 
giapliy. 

Viiinal spectram. 

AkT, aeid or alkaline tle- 

AClOJHM. 

Do., Hliort expOHure, 

AgHi, neul or ferrous citro- 
ovulale cieNoloiwr. 


7 0 ., short exposure. 


Orange, AgBr. 


T o.|Shoit exposiut. 


Gmui, AgBr, 


Do., short exposure. 


Oiey, AgTl. 


Do , short exposure. 

Agl + AgBr + AgNOs ; wet 
plate. 

AgT4A«Br, ferrous oxalate 
developer. 



irelation between refhaotive Index end dxm^(ve power, the ooet 
of a triple object-glass would of course be at least 50 per cent, 
greater than that of a double object-glass ; but, on the other hand,, 
the extreme focal length necessary for large object-glasses might be 
considerably reduced. Thus the cost saved by a less heavy mount* 
ing and a smaller observatory and dome might counterbalance to 
some extent, if not entirely, the additional cost of the tiiple object- 
glass. Dr Schioder has constructed for the ptesent vrriter an 
exqmsfte triple object-glass (three different hinds of glass) of 
S^^nclios aperture and only 18-inches focal length. Its perform- 
ance with its highest eye-piece of ^-inch focus (power 72) is most 
admirable. It wouhi probably be impossible to construct large 
telescopes approachiug such short focal length, but there is no 
doubt that a large triple object-glass of 10 or 12 apertures focus 
would have an enormous advanta^ in colour correction, and piob- 
ably in spherical aberration, over a double object-glass of the same 
aperture and mncii greater focal lengih. One peculiarity of such 
a triple object-glass is that tliree points in the spectrum can have 
the same focus, and therefore the point of minimum focus may for 
the bc«t chromatic adjustment not quite coiies^nd W'lth the focal 
point for the brightest part of the spectium • but, obviously, the 
lays of the whole visible speclnim may thius be brought to iuteiwect 
the axis much more ncaily at the same point. There will probably 
be a far wider adoption of the triple object-glass in the future^ 
especially as the greater intrinsic brilliancy of the image in short- 
locus telescopes is a matter of liigh importanr e in the spectioscqpic- 
and photographic proccssea of modern astionomy. On the subject 
of triple ol^icut glasses the leader is refeired to an admirable paper 
by riofessor C. S. Hastings {Awer, Xmmal of tScience and Arts' 
for December 1879, p, 429), which exhibils the results to be got 
from combinations of different existing kinds of glass. 

The following table exhibits the excess of the focus for any ray 
over the tiue focus, the unit being of the focal length, in 

— L the actual results of Dr Vogel's ol>aeivations on three existing 
object-glasses already quoted, but each reduced to comparison with 
its true or minimum focus; 11 . the theoietically best ])OS 8 iblo 
results fiom a double object-glass consisting of Feil’s ciown 121 ^ 
and Foil’s Hint 1287, as computed by Hastings ; III. tlie thoontitdl 
results of four diffeitmt tnplo object-glasses, capable of piattical 
constnution, of whidi details are given by Hastings. 


Donlile Objecl-GUsBOs. 


Tilpio <)bic‘( t (Basses. 
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Prann- 
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InaHtings 

Ho'^tings Hastings^ HsHtuigs 
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der. 

iiigH. 
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2 
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i 185 


+ 2 


- 8 

47 

+ 64 

+ 100 

4 60 

4- 1 

- 53 

- 22 

- 

+ SO 

+ 41 

+ 78 

+ 41 

0 

+ 41 

+ 91 

4 60 

0 

+ 8 

+ 23 

0 

0 

+ 28 

+ 41 

4 2 

+ 27 

+ 29 

0 

+ 13 

+ 25 

- 30 

- 07 

- 10 

+ 64 

-1 60 

! + 31 

73 

0 

- 14 

- 60 

- 4 

+ 171 

4 220 

i-24S 

+ 2H7 

0 

+ 2 

+ 21 

- 8 


Prof. Hastings's fiist condition in these coinimtations is thi^ the 
ratlius of curvature of none of the surfaces shall exceed one fifteenth 
of the focal length. He also neglects the thickness and distance’ 
apart of the lenses, since these afl'ect cliicfly the focal length, but 
do not very materially affect the difference of the foci for diflerent 
rays. The expression for the focal length F is then 


To unite the rays near 0 or H the angle of the flint prism must 
lie diminished ; that is, the focal length of the flint lens must he 
lengthened as compared with that of an object -gkiss of similar 
construction 8 uit(*d for eye ohseivations ; and the ra>s of grcaU*st 
photographic action can be united more perfectly than the visible 
rays. 

If an object-glass is composed of threo lenses of different kinds 
of glass it is theoretically possible to unite three instead of two 
{Hiints of the spectrum, besides improving the corre<|tion for spheri- 
cal aberration. The most important practical applications of such 
a system have been -(1) the triple object-glass of John Dollond ; 
( 2 ) the application of a convex crown glass in front of an ordinary 
object-glass in order to alter its chromatic correction from that 
best suited for eye observations to that best suited for photographic 
observation. John Dollond’s object-glass is generally described as 
a concave flint lens between two crown lenses. If the crown lenses 
are of similar glass, there is no gain as to the correction of the 
secondary spectrum ; it becomes only possible to correct the spheri- 
cal aborution more perfectly. Very few telescopes with triple 
object-glasses have been made since the days of John Dollond. 
But the great and detrimental obtrusiveness of the secondary 
spectrum in the large object-glasses of the present day can be 
diminished in no other way, unless very extreme focal lengths are 
adopted, or some new kinds of glass that can be produced in large 
disks are discoveredi in which the irrationality 01 their spoctiu is 
loss, and in which also there is the necessary difference in the 


where 0 = m", g'" are the indexes of refraction for the three 

kinds of glass, and Vj, ra, . . . r® the radii of curvature for the 
six snccossivc surtiu'es. Writing this iu the foim 
0=(/-X)AH(g’'--l)B4-(g"’-l)C, 
w^e may call A, B, and C the rnrmture sums of the first, second, and 
third lenses respetivoly. The problem then is to find, for existing* 
specimens of glass, values ot A, B, and C no one of whhh bhatl 
exceed 80 when and which shall make ^ independent of the* 
wave-length of the light transmitted. The resulting values of A^ 
B, and C for the first combination (marked Hasting 1 ”) are 
A B C 

S-47026 7-20827 - 8-85472*. 

the curvatures are therefore very moderate and peifoetly practicable. 
T^e constants for the glass of the first and second lenses have b**cn 
determined by the author with great accuracy (see Amer. vol. 
XV. p, 273). The third glass is Fraunhofers flint 18 (Hastings t, 
misprinted v in his table, in Amer, Jimr., vol. xviii. p. 131), foi 
which the constants are given in Schumacher’s Astron, Abharuflnng 
fiir 18BS* If this glass can l)o reproduced in large disks, as no’ 
doubt it could be, we have the means of making an object-glasa 
very superior to any in existence and equally available for eye and 
photogtaphio observation. Such an object-glass could be made of 
much shorter proportional focus than is usual or possible in double 
objeet^losses, noti only because of the absence of secondary spectrum 
but idso from the command afforded over the spherical abevrerioxs 


1 Pros, Mog. Aoc., vol. jotxili. pp. 1S4-180. 




W ilx sur&cea. Aftit utLrfytng the conditions of fooil length, 
the first power of the spherii^ aberration, and two conditions of 
achromattsm, wo hare still two available arbitrary conditions, which 
may be that and If these lead to convenient forms, 

as seems likely in the case In point, the whole may constitute a 

cemented lens ; thus the loss of light at the interior surfaces may 
be eliminated, and the final perfecting of the sx>herical aberration 
be left to the figuring of the surfaces. 

Dge In some recent large double object-glasses, especially those of 
bro- Alvan Clark, it has been usual to leave a space between the crown 

ic and the flint lens sufiirieut to afford access, through apertures in 

ec- the cell, for cleaning the inner crown and flint surfaces, without 
by risk of disturbing the lenses and their centring.^ If in fig. 8 we 
,rai' imagine the lenses to bo considerably separatcil and through both 
lenses trace a ray entering;thc crown lens parallel to and at some 
cs, distance from the axis, wo shall find that the effect of the separa- 
tion is to diminish the (tower of the flint lens, and therofoj'e to 
change the character of the chromatic alierration. Thus an object- 
glass over-corrected for colour can be improved in this respect by 
increasing the distanoo between the lenses. It lias been suggested 
that a telescope can bo maclu suitable for both oyo obseiwatiou and 

S hotograpliic purposes if means are provided tor increasing the 
istanco between the lotiHeii without ri^ of deranging the centring 
when the telescope is to be employed for photograpliy. But the 
great change that would be necessary in such a case cannot bo 
brought about consistently wdth preservation of the peifoction of 
the conections for spherical aberration.* 
non Any account of the achromatic olijoct-glass would bo iiicoTn]>lete 
without reference to the labours of the llov. W. Vernon Harcourt 
rt's and Prof. Stokos. Kxperiments in the production oi ojitieal glass 
«- wore instituted by the former in 1834 ; and hpecdinous, exhibited 

tic at the meeting ot‘ tho Bntish Aswiatiuii at Oarnbiulge m 1862, 

ises, were placed in tlie liands of Prof. Stokes, who detormined the opti- 
cal constants of tho numerous specinioiis of glass which Harcourt 
produced, and indicated from these results the <lireetioii in winch 
fresh experiments should bo undertaken. It w^as discovered that 
titanic acid extends the blue end of the spectrntn more than (‘oriv-- 
Bponds to the dwpei.sivo jiower of the glass, whilst horaeic acid 
has tho opposite elleet (Hepmt Brit. Assoc., 1871, p. 88). At a 
meeting of the British Association ‘at Belfast in 1874 a telescope 
was exhibited wlioso object-glass was constructed from llarcourt’s 
glass by Sir Howard (liubb of Dublin. Tho following is Prof. 
Stokes’s complete and concise account of it. 

“Tlie onguial intention was to const mot the object ive of a phosphatic gloss 
eontaimng a suitable poicontage of titanic acnl, acliroinati/ed by a gions ot 
tei borate of lead. (The perceutago of tiiaiiio acid was so cliosen tiiut iiiere 
should be no irrationality <»f dispersion between the titanic glass and the 
tei borate.) ila the curvature ot the convex lens would be lather seveie if the 
whole CKinvox power were thrown into a single lens, it i^as uitciuled to use 
two lenses of tins glass, one m iioiit and one behind, ^ilh the concaie 
terborate of lead placed between them. It was found that, piovided not inoie 
than about ouo-third of the convex power weie throivn Iteinud, file adjaceiit 
surfaces might be made to lit, consistently witti tlie condition of destroying 
the spherical os well as the cliiouiatiu aberration. Tills would lender u 
pOBsime to cement tlie glasses, and theioby iirutect the tmlsiiate, whicii a as 
ratherliablo to tariiibh At the tune of Mi llarcourt's death two disks of the 
titanic glass liad been jux^iiared which it was hoped would be good enough ior 
employment, as also two disks of ieiboiate. These weio placed m Mi Uiubh s 
bands. On polishing, one of the titanic disks was found to be too badly 
striated to bo employed ; the oilier was jnetty fair. As it would have icquireU 
a rather severe curvature of the first suifoce and an unusual convexity ot the 
last to throw the whole convex nowei into the lust lens, using a meic shell ot 
glass to protect the Icrborate, Professoi Htokes thought it more piudeiit to 
throw about one-sixtli of Iho whole I'onvex power into tho thud or oiowii 
gloss lens, though at the sacriftco of an fibvdutf destruction of secondary dis- 

E rsion, which by tliis change from tlie original design luiglit be expected to be 
it liorely perceptible. Ot the terborate disks, tliu less stiiated happened to 
slightly muddy, ft'Oin some accident in the prepamtion ; but, as this sigiiiticd 
less than the striffi, Mr Grubb deemed it better to employ this disk. The tele- 
scope exhibited to tho meeting was of about 2i-inche8 aperinrs and S8 inches 
focal length, and was piovided with an ul^ect-glass of tlie oidinary kind, by 
which the other could lie rcjilaoed, for contrasting the poi’fonuance Wlien the 
telescope was turneil on to a chnimoy seen against the sky or other Mutable 
oldect, and half the obiect-glass covered by a sciecn with its edge ]iaiulle1 to 
the edges of tlie object, in the case of the oidmaiy object ne Mvid green and 
purple were seen about tho two edges, whereas with tlie llareouit ohlectue 
tliore was barely any purcoptiblc colour. It was not of course to be espeeltd 
that the performance of tho telescope should be good, on account of tlm diffb 
rnlty of preparing glass free from sliue, but it was quite sufhuieni to show the 
possibility of destroying the secondary colour." 

All experiment to determine whether the substitution of titanic 
acid for a portion of tho silica in ordinary crown ^flnss would liave 
an effect similar to that which had been observed in llie jihosphatic 
series of glasses (viz., whilst somewhat raising the dispersive poucr, 
to produce a scjiaration of tho colours at the bine as compared u ith 
the red end of the spectrum, to an extent ordinarily Iwlonging only 
to glim of much higher dispersive }»ower) was earned out by Mr 
Hopkinson at the ^ass works of Messrs Chance of Binninghum ; 
hut it proved unfortunately in this combination tliat, whilst the 

^ Tills arrangfinent also helps to equalise the temperatures o' the lenses a ith 
ea^ other and with the outer ur. 

* Quite recently Prof. Stokes has suggested that to adapt a telescope to 
l^er photographic or telescopic purinises at pleasure the crown lens should 
M reversible as well as changeable as to distance with respect to the flint, 
lu this way doubtless the chrofnatio and spherical aberration be pre- 
•orred flpv the two klnde of work. 


dUipdrsive power wag Increased, as in the phosphatic glasses, the 
blue end of the spectrum, as compared with tho red end, was not 
spread out more tlian in oiilinary glass of like dispersive power 
Brit. Assoc., 1876, |). 26). It is to be hoped, however, that 
makers of optical glass will not relax their cttoits till astronomers 
shall be able to obtain refracting telesiopcs m which the secondaiy 
spectrum is nearly if not quite ehimndted Abbe’s new optical 
glass* learls one to believe tliat this liopc will soon he icnli/cd. 

The addition of a convex ciowii lens lu front of the ordinary A iihlrii 
object-glass, to diminish tho coloui -coiii*(‘tiou and (hange Iho or photo* 
minimum focus from that for rays bidwcui Band K to tliat for graphic 
rays near G, was first made by Kulhciford of New Yoik In this leas, 
way he altered his telescope liotn one hinted lor (-30 ohscivations 
to one in the licbt chioinutic adjustment for photographic work. 

The chroiiiatic effect is the haine as incica.sing tlio coincxity of 
tho crown lens, and by piopcr iiroportioning of the two ladii of 
curvature it becomes possible also to conserve, and e\( n to luithei 
perfect, tho destruction of spherical alienation Th(‘ great objuit- 

f lasa of SC-iiiLhos njicrtuic, now (1887)undti < onstiiution foi the 
lick observatory by Messrs Clarke ol Boston (Mssm ), is to he pio- 
vided with an auditionnl crown Ions for this jmiposii* 

Tho problem of making a jicifectly achioinaiK object-glass has Blair’s 
been holved by Dr Bhnr (i’rfi//. vol. iii p 63; by tnijiloy- achro- 

iiig fluid media, and ho actually coiihtiuclcd an ohpct-glass con- inatic 
sisting of a nlano-coiivet lens and a meniscus lens, both ot down fluid ob- 
gltths with their convexities tinned towaids each otliei, tlie space jed- 
between the lenses being filled with li3drochlonc and. Unloitu glasses, 
nately such combinations aie pint iitull) useless, not onl}»^on actount 
of nnavoidahle leakage, but also because cuireiith arc bet uji 111 fluid 
lenses by changes of tern jiei aim c, whuh lonespond in efleet with 
want of homogeneity in tho flint lens 111 an ordinal y ohject-glasb. 

Et/c-Pirccs. 

Tho first Biibstituto for the single lens of tlie nalilean nml Kepler Kye- 
t<0earo{>e8 was tho i omponnd oyc-]>Jcce invented by Kli«*ifa. Jicliiinl pieces, 
tho convex e3e-lenH ot tho Kepler telescope he apjdied a second 
short telcbcojic, conbistiiig of two convex Ic use's, then distance being 
the sum of their focal leugihs. The ]>nnd}ial cflcet was to erect 
tho inverted image, and thus to constitute the simjileht fonii of tho 
day eyo-picce, or common tenestiial telescope. The next improve- 
ment was the Huygenian 03 e-piece, whic h consists ot two convex 
lenses (see fig. 7), — tho field -lens,’’ tJint next the objecl-glass, 
having its focal length to that of the “030 lens” as 3 to 1 , the 
distaneo between them is twice the focal length of tiie lufter, tho 
combinaliou being bo jdaced us to form the visible image half-way 
between the two. This 037* pic’te is achiomatic in the sense in 
which an cyc-piec‘o is said to be so : a coloiirless image aec^n through 
it does not appear boidcred witli coloui ed fringes, as is the case with 
a single lens or Kheita’8 eye piece. Tliis is not bee ause, a.s in tho 
achromatic object-glass, all the central coloured rays arc collected 
in 0110 foens, which in the caseof an eye-piece is a matter of compara- 
tively small conseiiuence,hut because it possesses the same mag^iify- 
ing power for mya of all coloui s on an obiect of sensible* angular 
diameter, so as not to loini ovei lapping toloured nietuies of it on 
Hie retina. Tins condition it is whith fuinishes tiie “equation of 
achromatieity ” of an eye-piece. An expicssioii foi tin* magnifying 
power of a telescope juovided with a ceitaiii e37*-piece is formed in 
general toiius wluc h involve the focMl length of its lenses, their dis- 
tances from eacli otlicr, and their lefinetive indexes ; and, tins being 
made to vaiy by the variation of tlie last-mentioned elements onh, 
tho variation is ecjinited to zero. The algebraic w 01 king, w’hic h 
even for a two-glass eye-piece is a little complex, is given m H. 

Lloyd’s l"rcati.sf on Liyht ami Vision (London, 1831), and in an 
elaborate paper by Littiovv in the lonith volume of the Tians.Jton 
Astron. Soc. (p 6fli0. Fiom the former v\e extract the following 
proposition: An eve glass of two lenses of the .same medium is 
achromatic wluui the lutc'ival between the lenses i« an .niflmielicMl 
mean between theii focal leiiglli, — a condition wliicdi tho Ilnygenion B1J3- 
cou&tnictioii evidently sat ibiicH The laliouale of tin** is obvious, genian 
indopcndcutly of algebraic analysis, by inspec*tion ol the comscoftie 
the ra3\s lu hg. 7, wlnie AC, BD me the lenses, 1\> the image* jjicco. 
which would he formed by the ohjcil glass alone*, tliat leally 
foimed by the action of tlie lic'ld glass. Tin* objec t -gla^s licing 
anp|K)sed acduoinatic , a i.iy of white light, as OC, going foiin 
the image of a point Q, will he icfiactid 1)3 the fnld glass at 0 
towaids the cmnHjioiidiiig jioiiil q ol the ne w iiin igt, but n ot as a 

S 8«p .Yo/icrf, vol. xx\i\ p 022 L'Cilli MctnliMt 

* Forrecent liti raliiic* on the Hoc«»n(larv sjm ( limn in iloulih 'imi f objw t 
glasses, &c., see W Hchiiiitlt, l>te }irtn)nivn ths Inhh'^ \u (I'nsini, ondne 
d athromat, wui ajdanat Oh/wtiWin-'p, l^Mpnic, lb<4 , W ll.'iliuss “On ihe 
Colour Correotion of ArhioiusHe Telcsi ojus,' in Avur Imn of '^nnne and 
Arts, 8optHmlK>r 1871», pp is'MPO, C H IfnsOngK, * ohjMtnps with 
CoinplPte Colour Con Potion," if/, hpronhn IhTlM/r* Feily, Vfbfr 

die firewi^H der Buhtharfri ixhfijfiiiuj muhdni leMani J * istuvftt miej MiKi^kope 
find Ftmrohre, Bpilin, 1874 ; H. (’ Vogel, / //o tuif (vtmhf Mfthntie 
•mung der Mrennvunkte vnd dn Abwritdiunodifise nnfs Innwhi-Objfctivefur 
t^trahUnvon Vfthchxedmfr Itrfchtiarleit , C. A Young, “The Colour (on ection 
of Certain AchroniafiP Object OlaSHos," in Amn Join •Vi , June 18TO, pp 464- 
466 ; also a reiiow of these pajiers by A. bufank, I wMjahrschrifl der ostmio- 
GeaeUeehaftt 1882. pp. ia-S9. 
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Single white my ; it will he aeparated into (kilowred mye, following 
diflerent courses. The rod ray O being less refracted will fall ou 
a point r of the eye-glass more remote from its centre B than 
a 



Pio. 7.->HtiyKeiiiau ey«* pieco. 

the violet lay Cv, and (the prisinaticity of the lens mcreasing 
from the centre outwarde) will in proportion by the second trails- 
mission be more bent aside tiian the violet, and thus a compensa- 
tion is effected, and the two rays finally emerge parallel, their 
exact parallelism being socured by the pro])oition of their focal 
lengths. The Huygeniau eyo-piecc possesses also other iniport.ijit 
advantages. The total deflexioii of the light, to produce the mag- 
nifying power, is equally divided between the two glasses, — the 
most lavonrahle conaition for diminishing tliut distortion wdiich is 
always ))ercei\ed iii looking obli(]Ucly thiough a lens; and the held 
of view is greatly enlargpil in jntqiortion to the size of the oye-lens, 
being such as would require, to produce the same magnifying power, 
a single lens of the muoh greater senii-diaineler hdy found by draw*- 
ing Q6 parallel to qW and electing htl, Tlio incoiivonionce of this 
oyp-piece (a hence it is inijirojM'ily t<'riiicd a negative eye-piece) is 
that the image, being formed between its lenses, undergoes a cer- 
tain amount of distortion by the field-glass, owing to which equal 
linear portions of it do not correspond ])rcci8oly to equal angular 
measures of the distant object. K<{ual pai ts of a micrometer applied 
at the ])lace of the imago, so as to be seen at tlie same time through 
the eye-lens, vill not correspond to precisely equal angular inter- 
Common vals. The common aMtronomical or positive eye piece, described 
orposi- by Ramsden {Phil. Trans.^ 1783), consists of two jilano-convex 
tlve eye- lcns<'8 of e({ual lengths, having their convexities turned towards 
piece. each other and sejiaraled by two-thirds of the focal length of either, 
as in fig 8. This com hi nation is x>hM‘<^d behind the image PQ 
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-(’unimon or positivp ejp-pipco. 



formed by Ihe olyoct-glass, at a distance AP equal to one-fourth 
of tlic focal leiigtli of A. The first or field-glass, therefore, forms 
nn eiihirgi^d imago at a distance one-third of that focal length 
which luaccs it m the fo<’us of the oyo-glass. This eyc-piecc is 
not projieily achromatic, hut its spherical aberration is much loss 
than in any of the other constructions, and it has tlic advantage of 
giving a fiat field of view, leipuriiig no change of focus to see the 


turned towards each other. (S) For an erecting eye-piece of four 
lenses the first and fourth (reckoned from the object-f^ass towards 
the eye) should be crossed lenses of focal length 8, the radii of their 
surfaces 1 : 6, with their convex surfkces towards each other. The 
second lens should be a meniscus of focal length 4, the radii of its 
surfaces 25:11, and its convexity towards the eye. The third lens 
should be plano-convex, of focal length 4, its plane side towards 
the eye. The distance of the centre of the second lens from lhat 
of the first =4 ; that of the third from the seconds: 6 ; and that of 
the fourth from the third s? 5*1 8. If a bright object appears yellow 
or a dark one blue at the edge farthest irom the centre of the field, 
the third and fourth lenses must be together pushed inwards towards 
the second lens. 

In many telescopes constructed specially for star observation only 
the object-glass is over-corrected for colour and under-corrected for 
spherical aberration ; both these errors may sometimes be nearly 
eliminated by a properly constructed Iluygcniaii eye-piece (see 
Mioruscopb, vol. XVI. pp. 2Cd-267). But, when a telescoxM) is to 
be used over a cousidorame range of field for niicrometric measure- 
ments, it is obvious tliat the spherical ahon-ation should be corrected 
by the object-glass alone. It is possible, however, to improve the 
appearance of objects somewhat in a telescope in which the chro- 
matic aberration is over-correi-ted by einjiloying an eye -piece 
somewhat iinder-corrccted for colour, and vice verm ; but the only 
sati8fa(|tory plan is to have both ohject-glass and eye-picco as free 
as possible from both chromatic and s])herical aberration. In order 
to secure this, or a very laige field of view, many foims of eye-piece 
have been devised. Achromatic combinations have been substi- 
tuted in some oases for the field -lens, in others for the oye-lens, in 
others for both simple lenses of the Kamsden eye-piece. The best 
of these combinations which the present writer has tested and 
which practi(‘ally fulfil all requirements of the astronomer are due 
to Dr Hugo Schroder, to whom he is indebted for information as 
to their construction. Fig. 10 re])rcsGntB Sehrodor*B high ^lower 
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Tio. 9 — Ereotnig or terrostnal eyp-pioce. 
centre and borders of the fwld with equal distinctness. The erect- 
ing or terrestrial eye-piece was invented by Dollond. Th<» principle 
f»f its construction will be understood from fig, 9, It is conveni- 
ent for tele8Cor*'8 of ordinary use, because it presents a non-in- 
verted imago to the e>e, although at some sacrifice of light and 
definition. 

For an account of the theory of the chromatic and spherical 
alierratiou of cye-pioccs by Sir (Jeorge B. Airy, see Tronv. J*h\L 
Bae. CaUfA.^ vol. ii. p. 243 and vol. iii. p. 61. The author’s con- 
clusions are the following. (1) To secure the greatest distinctness 
•with an eye-piece of the Iluygenian type, the field -lens should be 
a meniscus of focal length 3, the radii of its surfaces 11:4, and 
its convexity towards the object-glass ; the cyc-lens bhoiild ho a 
double convex of focal length 1, the radii of its surfaces 1 ;6, and 
its more convex side towaids the field-lens. Tlic distance of the 
lenses should lie 2. There should lie a perforated diaphra^ at 
distance 3 from the eyo-leiis. If a bright obiect appears yelW or 
a dark one blue at the edge farthest from the centre of the field, 
the lenses must be brought a little nearer together. (2) For an eye- 

J iiece of Ramsden’s type the two lenses should be plano-convex, of 
oral length 3, placM at distance 2, their convex surfaces being 


Flo. 10.—- BchroUer’s hiifh jiower eye-piece, 
eye-piece, which is admirably suited for micrometer work, not only 
because there are only two rfflecting sui faces in the triple lens of 
which it is composed, but also because there is a comparatively 
large distance between the lens and the micrometer web when the 
latter is in focus. This condition is essential when it is desired to 
get the best bright illumination of the wires in a dark field (see 
MiunoMETEit, vol. xvi. p. 248). The triple lens Is composed of a 
dense fluid plano-convex lens between two lenses of soft crown fflass. 

The radii oi cuivaturc are — ^ 

ritr-fiO'026 convex ) 

surfhcpR J rg -.HG'ttSe convex \ crown glass, 

reiiienlpd 1 tg 8h*6S6 conravo > , . . 

Hill faces J r4-j 00 plane r «pww ninr glass, 

coinonteiU rg- oo piano I „i 

re=80'020 convex | crown gloss. 

The corresponding foci for zones of difTerent distance from the axis 
are— axis = 100*00 ; zones 12*5 fiom axis, 99*81 ; 

26 from axis, 99*32 ; 40 from axis, 93*86 ; 45 from 
axis, 100*16; 50 from axis, 101*86. Thus the 
aperture of the lens may bo half its focal length 
without any sensible defect. Fig. 11 represents 0. Schro- 
Dr O. Schroder's aplanatic eye -piece. The glass employed isder's 
Daiiget's crowm (Ctj) and flint ( K6] ), The refractive power of crowm ai>laiialic 
is 1*5126 for I), that of flint 1*6405 ; the dispersive power of both eye- 
kinds of glass is 0*588. piece. 


-T 
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7x0. 11 -—Schroder’s aplanatic eye-piece. 

The radii of curvature for a lens of 1 inch (27*07 mm.) focal length 
are — 

nun. 
ri=20-12 

rs=r3=10*94 cemented 

Fjss focal point of combinations: —vuo ram. irom vertex oi 
Fs=s position of observer's eye= - 14*49 mm. from vertex of 
The thicknesses and distnyices apart of the surfaces are— 


mm. 
r8=18*30 

r8=tY= 7*00 cemented 
r8=«o 

-9*06 mm. from vertex of ri. 
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Itt Ywtex to Sd * 0‘70 mm. flint gUw, 

8d „ „ 4th » 9*60 „ crown g]«M, 

4th „ ,, 6th»19*5i /, air, 

6th .. .. Othai 0*61 .. flint fflau. 


The distance between the plane surfaces is 22*57 mm. This form 
of eye-piece has been employed by Schonfeld in his southern ‘^Diirch- 
musterung/* and Dr Schroder has made one for the present writer 
which mves a perfect field 4^* in diameter on the telescope of 18 
inches focal length and 81 inches aperture already referred to. 


Jteflecting TcUacope, 

The following are the various forms of reflecting telescopes. The 
I Gregorian telescope is represented in fig. 12. AA and BH are 

OJJO. 


concave mirrors having a comTnon axis and their concavities facing 
each other. The focus of A for parallel rays is at F, that of B for 
parallel rays at/— between B and F Parallel rays falling on AA 
converge at F, where an image is formed ; the rays are then re- 
flected from B and converge at P, where a second and more enlarged 
image is formed, Gregory himself showed that, if tlie large miiTor 
were a segment of a paraboloid of revolution Avhose focus is F, and 
the small iniiror an ellipsoid of revolution whose foci are F and P 
respectively, the resulting image will be plane and uiidistorted. 
The image formed at P is viewed through the eve-piece at K, which 
may bo of the Huygenian or Ramsdon type, l^he focal adjustment 
is accomplished by the screw JS, which acts on a slide carrying an 
arm to which the mirror B is attached. Tlic practical difficulty 
of constructing Gregorian telescopes of good (feliniug quality is 
very considerable, because if spbencal mirrois are employed tlieir 
aberrations tend to increase each other, and it is extremely difficult 
to give a true elliptic figure to the necossaiily deep concavity of 
the small siw^culum. Short appears to have systoiiiatically con- 
quered this difficulty, and liis Gregorian telescopes attained great 
celebrity. The use of the Gregorian form is, however, practically 
abandoned in the present day. The magnifying power of the 
F +/" 

telescope is= where F and /arc respectively the focal lengths 

of the large and the small mirror, e the focal length of the eye-piece, 
and fc the distance between the principal foci of the two mirrors 
the diagram) when the iiistiumciit is in adjustment for 
viewing distant objects. The images are erect. 

•- The Cassegrain telescope differs from the Gregorian only in the 
substitution of a convex hyperbolic mirror for a concave elliptical 
*opc. mirror as the small S|M*culuin. This form has two distiuct advan- 
tages: (1) if spherical mirrors are employed their aberrations have 
a tendency to correct each other ; (2) the instrumout is shorter than 
the Gregorian, cistfris piiribusy by twice the focal length of the small 
mirror. Fewer telescopes have been made of this than perliajis of 
any other form of reflector ; but in comparatively recent years the 
(Wegraliihas acquired importance from the fact of its adoption 
for the groat Melbourne telescope, ^’he magnifying jjower is com- 
puted by the same formula as in the case of the Gregorian telescojK*. 

The Newtonian telescope is represented in fig. 18. AA is a eon- 
m, cave mirror whoso axis is aa. l*ai*allcl rays lalUiig on AA converge 
on the plane 
mirror BB, 
and are 
thence re- 
flected at 
right angles A— 
to the axis, 
forming an 
image in the 
focus of the 
eye-piece E. 

The surface 
of the large mil 
tion, that of the small mirror a true optical plane. 

The magnifying power i8=i'7f. This form is employed in the coxi- 
stniction of most modem reflecting telescopes. A glass prism of 
total reflexion is sometimes substituted for the plane mirror, 
r The Herschelian or front view reflector is represented in fig. 14. 
AA is a concave parabolic mirror, whose axis oo is inclined to the 
axis of the tube db so that the image of an object in the focus of 




Fia. 12.-~Oregorian toleocope. 


the mirror may be viewed by an eye-piece at K, the angle hoc being 
equal to the angle cuE. This form was adopted by the elder 
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Fio. 14.— Herschelian rerteotcir. | 


Ilerschcl to avoid tlio lo.ss of light from reflexion in the small mirror 
of the Newtonian telescope. It has scvcial disadx uiitages. (1) The 
upper part of the observer’s head must necessarily obstruct some of 
the rays which would otherwise fall oii the laige minor; hut when 
a telescoiw of very large apeituru is cmploycil tlie loss of light thus 
occasioned is comparatively insigiiiticaiit. Moicovit, disturbance 
of the air in front of the tclescojie is created by licat from the 
observer’s head and body, and this is fatal to the best definition. 

To avoid the latter draw*ba(‘k Sir John llirsch»*l {Knvif. Jirtt,, 8th 
ed., art “Tolescone,” vol. xxi. p. 128) suggested the cnijdoymeiit of 
a small i‘ight-anglcd prism of total reflexion placed close to the eye- 
lens of the eye-piece, to permit the observer to \ lew the image by 
looking in a direction at right angles to tlie cvc-pu*cc, and therefore 
at right angles to the tube. (2) In conserpiencc of the tilting of the 
iiiirror abet ration is created, and this increases rapidly w itli increased 
tilting. The construction is thus limited to ti*lcscopes in ivhieh 
the proportion of ajierture to focal h^iigth is not loo great. In 
llerscheTs 40-feet telescope the jiroportioii was 1 to 10, ami the 
construction would hardly he apjilicablo to modem telescopes, in 
which the proportion often rises to 1 to or 6. Yet, when exceed- 
ingly faint objects have to bo observed, this form oi telc.scc>pc liaa 
great advantages, llerscliel found that some objects wliich ho dis- 
covered with such an instrument could not even be seen when tlio 
same telescope was used in the Newtonian form. The front view 
tidescope, ho’wever, has hardly been at all employed except by the 
Herschuls. But at the same time none hut the ilei'schels have sw ept 
the whole sky for the discovery of laint nclmla* ; and probably no 
other astronomers have worked for so many hours on end for so 
many nights us they did, and tliey emphasisso the easy position of 
the observer in using this form of instrument. 

Constnielioii of Ohjcct^O lasses. 

The first point is the selection of glass disks of suitable quality. Testing 
The recjjuisitos are (I) general transparency and freedom from object- 
mechanical defects, such as specks, air- bubbles, &c ; (2) homogeneity; glassMu 
(3) freedom from internal strain. The disk being roughly jiohshed 
on the sides, faults of the hrst class are r>asily detected by in.spection. 

In order to secure the maximum of light grasp for a^HTtiire it is 
desirable that tlie ^lass should ho as colourless ns jiossihle; if the 
roughly polished disk is laid upon white paper the amount of dis- 
coloration can he rrailily estimated by comparing the colour of the 
sheet as seen directly writli tliat f.c<*ii through the glass, Fraun- 
hofer’s glass was fur from <*olouilcss, Dollond’s more i-oloiinsd still ; 
and we have shown that, for pm poses when (>\tiemc light giasp is 
not an object, the less transjiarency of suidi glass to the blue rays 
of the 6pec*trum alfords advantages for a better coireclion of the 
chromatic abeiTatioii of rays in the brighter jiait of the si»cctrum. 

The amount of light excluded by spciks, air-huhhles, or even 
scratches is quite iiisigniflcaiit ; but the.se hlemisheH create diflrat- 
tiori pheiioiiieiia ami scattered light in the field, which are veiy 
iiijunous to the performance of the instniineiit, especiiilly when 
faint objects are searched for in the neighhoiirhood of hiightcr ones. 

It is essential for a tcleseope lens that the glass should he ]n-iteetly 
homogeneous; that is, the ndiaetivc index must he iileniKdl for 
every part of the disk. This can he tested with extreme delieacy 
hv grinding the disk into the foim of a loais and testing it by 
Toppler’s method,^ described under Orrics (vol. xvii. ]> 805). If 
the uisk is intended for a concave lens and is already so thin tint 
it becomes unde.sirahle to make it thinner at the edges by eoiiiert- 
ing it, in the first place, into a convex lens, it may be testni by 
placing one of its surfaces in conlm*t with and at right angles to 
the axis of a crown lens of know'ii perfection, and testing tJic com- 
biuatioii by Toppler’s method. 11 a glass disk is not pi operly Anneal- 
annealed — that 18 , if it has been too quickly ( ooled, so that tlic mg. 
outer shell lias hiuilcned before the inner portion the finally 
solidified mass mmst be in a state of tension, like that of “IlujHTt’s 
drops.** Unless cooled very gradually an 0 )>tic.il disk would fly to 
pieces, but a very much smaller defect in the annealing process w'oiild 
oe fatal for refined optical purposes. Changes of temperature would 
produce changes of curvature, and the lens would silso change its 
form when successive portions of the .strained outer shell were ^ 
removed in the process of grinding and ]>oli shiiig. Fortunately 

1 togg. Aaiud., exxxi , 1867. 
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defSBctB in annealing are Twy easily detected by means of the polar!- 
scope. The polisiii^ disk is placed in light reflected from a polar- 
izing surface, such as a sheet of glass blackened at the back, and 
examined with a NicoTs prism as an analyser. If the bright rings 
and block cross (see LiqHTj vol. xiv. p. 613) are virible the disk ts 
unfit for use ; but, since few disks are so perfectly annealed as not 
to show a trace of the black cross, such as show it in no marked 
degree may be safely employed. Perfect annealing has now become 
tbe most difficult portion of the art of making opti^l glass, and 
large disks (more ^rticularly of crown glass) ai'e rejected by the 
opucian more fre<iuently for defects in annealing than for any other 
cause. 

The disks having been selected, thoir refractive and dispersive 
powers determined, and the radii of curvature computed, it remains 
to convert the disks into lenses with 8urfac<*s of the requwed curva- 
ture, and to com]>l«te the object-glass. The work consists of five 
distinct operations — (1) rough griii<liiig hy a revolving tool supplied 
with sand and water ; (2) hue grimliiig with emery ; (3) polishing 
with oxide of iioii, rougrs or putty powdcT. the ^iinler being faced 
with fine cloth, satin, jaiper, or — best of all pitcli ; (4) centring ; 
(6) figuring and testing. These processes arc essentially of a tech- 
nical character, and can only Ih» lainilLir to tliose who practise the 
art. 7’he details would bo out of jilaco here, but am well descril)od 
in a lecture dolivcicd hy Sir Howard Giubb at the Royal Institu- 
tion, 6th April 1886, and priuced in Natun^ 27th May 1886. 

CortMrueiion of 

Ctote- The composition of metallic specula in the present day diffem 
ttmotion very little irom that used by Sir Isaac Newton. Many diiretcnt 
alloys have been suggested, some including silver, nickel, zinc, or 
ajpaoula. arsenic ; but that wluch has ])ra('tically been found best is an alloy 
of four equivaloiits of copper to one of tin, or the following ino- 
portions by weight: — oopi»er 252, tin 117*8. Such speculum inetnl 
19 exceedingly baid and brittle, takes a fine white ]iolish, and 
when protected from damp has little liability to tarnish. The 
proi^ess of costing and annealing, in the case of the specula of the 
great Melbourne teloscope, was admirably described by Dr Robin- 
son in PhiL TrauH., 18b9, vol. clix. p. 136. Shaping, polishing, 
and figuring of sjiecubi are accomplished by methods and tools pre- 
cisely similar to those employed in the construction of lenses. The 
reflecting surfac'e is first fi^round to a spherical form, the parabolic 
figure being given in the final process by regulating tbe si/n of the 
pitch squares and the stroke of the polishing macnino. The pro- 
cess of testing is identical with that of an object-glass. 

‘ Soon after Liebig’s discovery of a proce.ss for depositing a film 
♦ of pure metallic silver upon glass from a salt of silver in solution, 

Stoiiiheil {Oaz. Univ, d\ivgsbntg, 24th March 1856), and later, iii- 
depondciitly, Foucault {Camptca llendnis^ vol. xliv.j^ February 1857), 
proposed to employ glass for the 8i>ecula of tG]esco]ie.4, the reflect- 
ing surface of the glass siieculum to bo covered wdth silver by 
Liebig’s process. These silver-on-glass specula are now the rivals 
of the acliroTiiatic telescoiio, and it is not probable that many tele- 
acopes with metal specula will be made in the future. The lN>bt 
speculum metal and the greatest care are no guarantee of freedom 
from tarnish, and, if such a mirror is much exposed, as it must 
be in the hands of an active observer, frequent rcqMilishing will bo 
nece.s8ary. This invidves rcfiguiing, which is the most delicate and 
costly process of all. Kvery time, therefore, that a speculum is 
repolisbed, tlio future quality of tho instniment is at stake ; its 
focal length will probably be altered, and thus the value of the 
constants of tlie micromotor also liavc to bo redetormined. Partly 
for theso leasons the reflecting telescope with metallic miiTor has 
never lioen a favourite witli tho ])rofe8sional astronomer, and has 
found little employment out of England. In England, in the 
hands of the llerschels, Rosse, Ijassoll, and Do la Rue it has done 
splendid servic’c, but in all these cases the astronomer and the 
iiistruineiit-maker wore one. Tho silver-on-glass mirror has the 
enormous advantage that, it ean be resilvcml with little trouble, 
at small expense, and without danger of changing tho figure. Its 
chief woik has Wen done in tho hands of Di*apcr and Common, 
who wore tho engineers, if not the actual constnictora, of their own 
instruments. Glass is lighter, stiffor, less costly, and easier to work 
than 8f>^caluTn metal. I'bo silvered mirrors have also some ad- 
vantage in light grasp over those of siwoulum metal, though, aper- 
ture for aperture, the former are inferior to tho modern object-glasa 
Comparisons of light grasp derived from small, fresh, carefully 
silvered surfaces are sometimes given wdiirh lead to illusory results, 
and from such experiments Foucault claimed superiority for the 
silvered speculum over the obiect-glass. But tho present writer 
has found ftem experience ana can fiil comparison that a silvered 
mirror of 12-inche8 aperture mounted as a Newtonian telescope 
(with a silvered plane for the small mirror), when the surfaces 
are in fair average condition, is equal iu light grasp to a first-rate 
refVactor of lO-inchea aperture, or area for area as 2 : 3. This ratio 
will become more equal for larger sizes on account of the additional 
thickness of larger object-glasses and the consequent additional ab- 
jMMTption of light in transmission. 



MiiimHng qf Tdeacopea. 

The proper mounting of a telescope is hardly of less importance Monat- 
than its optical perfection. Freedom from tremor, ease and deil- ing of 
cacy of movement, facility of dirooting the instrument to any tele- 
desired point in tlie heavens, are the pnmaiy qualificatioua Our scopes, 
limits forbid an historical account of the earlier endeavours to fhlfil 
these ends by moans of motions in altitude and azimuth, nor can 
we do more than refer to mountings such as those employed by the 
Herschels, or those designed by Lord Rosse to overcome the en- 
gineering difficulties of mounting his huge telescope of 6 feet aper- 
ture. Both are abundantly illustrated in most jKipular works on 
astronomy, and it seems sutneiont to refer tho reader to the original 
descriptions.^ 

We pass, therefore, directly to the equatorial telescope, the instru- 
mentpar extellmce of the modem extra-meridian astronomer, and iol. 
relegate to tho article Tjiansit Oikclk (q.v,) a description of those 
mountings in which the telescope is simply a refined substitute for 
tho sights or pinnies of tho old astronomers. Tlie equatorial in 
its simplest form consists of an axis parallel to the earth’s axis, 
called the **])olur axis”; a second axis, at right angles to this, 
called the **decliniitioii axis” ; and a telescope fbced at right angles 
to the latter. In fig. 1 5 AA is the polar axis ; the telescope ia 
attached to the end of tlio 
declination axis ; the latter 
rotates in bearing attached « 
to the polar axis, and con- 
cealed by the telescope itself. 

Tlie telescope is counter- 
pinsed by a weight 
attached to the op- 
liusite end of the 
declination axis. 

The lower pivot of 
tho polar axis rests J 

upon a strong metal casting MM, attached to a stone jdci* S. A 
v<*rtical plane passing through A A is therefore in the meridian, and, 
when the declination axis is horizontal, the telescope moves in tho 
iilano of the meridian by rotation on the declination axis only. 

Thus, if a graduated circle BB is attached to the declination axis, 
together with tho necessary micioscopcs or verniers V,V for reading 
it (see Tkansit Ciiioi.k), so arranged that wdien the telescope ia 
turned on the declination axis till it is parallel to AA tho vernier 
reads 0® or 90®, and wdien at right angles to A A 90® or 0“, then wo 
can employ the readings of this circle to measure the polar distance 
or decimation of any star seen in the telescope, and these readings 
wdll also be true (apart from the effects of atmospheric refraction) 
if we rotate tho instrument through any angle on tho axis AA. 

Tims one important attribute of an fxpialorially mounted telescope 
Is that, if it is directed to any fixcsl star, it will follow tho diurnal 
motion of that star from rising to setting by rotation of tlif polar 
axis only. If we further attach to tho polar axis a graduated 
circle Dl), called the “hour circle,” of wnich tho micToscopo or 
vernier R reads 0** when tho declination axis is horizontal, w« can 
obviously read off tho hour angle from the meridian of any star to 
which tho telescope may he directed at the instant ef observation. 

If tlio local sidereal time of tho observation is known, the right 
ascension of the star becomes known by adding the observed hour 
angle to the sidereal time if tho star is west of tho meridian, or 
subtracting it if east of tho meridian. Since tho equatorial is un- 
suitable for such observations when great accuracy is required (see 
Tkansit Cikolk), the doclinstiou and hour circles of an equatorial 
are employed not for determination of the right ascensions and 
declinations of celestial objects, but for directing the telescope 
with ease and certainty to any object situated in a known position, 
and which may or may not be visible to the unaided eye, or to 
define approximately the position of an unknown object. Further, 
by causing the hour circle, and with it the polar axis, to rotate by 
clockwork or some other mechanical contrivance at the same angu- 
lar velocity as the earth on its axis, but in tho opposite direction, 
the telescope will automatically follow a star from nring to setting. 

Equatonal mountings may be divided into live typea (A) Tho Type^ ‘ 
pivots or bearings of tho 2 >olar axis are placed at its extremities, eqmtor 
The declination axis rests on bearings attached to op^Kisite sides of iah. 
the polar axis. The telescope is attached to one end of tbe declina- 
tion axis, and counterpnisea by a weight at tho other end, as iu fig. 

15. (B) The polar axis is supported as iu type A ; the telescojio 
is placed between the bearings of the declination axis and 
mounted symmetrically with respect to the polar axis ; no counter- 
poise is therefore requisite. (0) The declination axis is mounted 
on the prolongation of the upper pivot of the polar axis ; the tele- 
scope is placed at one end of tho declination axis and counter- 
poised by a weight at the other end. (D) The declination axis 

X BerseheX. FhU. Tmoa. 1796, vol. Ixxxv. p. 847 ; Bosse, PhU. Tram., 1840» 
p. 608^ sad 1801, p. OOl* 
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to the kindness of Hr Christie, astronomer royal. The object-glass 
'will be actually outside the dome when the telescope is minted near 
the zenith or near the horizon. The dew-cap, not shown in the 
modeli will be always outside the dome, and it is not impossible 



PiQ. 19.— Gnibb’H telescope for Greenwich. 


that this arrangement may be favourable to good definition, except 
in case of high wind. When the telescope is not in use the dew- 
cap slides backwards on inur rails jiaraDel to the axis of the tele- 
scope, and the whole is lioused in the position shown in fig. 19. 
The 8pectrosco}>e is used at right angles to the telescope tube, a 
right-angled prism of total reflexion being interposed in the coii- 
Tcrgiiig cone of rays near the focus. Tliis prism can be tunicd 
180® and an cyc-piece inserted on the opposite side from the spectro- 
scope for observations near the zenith or horiron, efleherwiso the eye 
cncl would lie too near tlie lloor or nortlicm pier.^ 

>arl8 A figure of the new photographic telescope erected at the Paris 
kboto- observatory may be seen in Nature, 18th May 1886. The objcct- 

yaphic glass is by MM. Paul and Prosper Henry, the mounting by M. 

sU- Gautier. Here Airy's braced tubes are replaced by hollow metal 

cope* beams of triangular sliape (as for the Liverpool equatorial). The 

Lour circle has two toothed circles cut upon it, one acted upon by 
a screw attached to the pier and driven by the clock, the otner by 
a second screw' attached to the polar axis, which can bo turned very 
slowly by a liandle in the observer’s hand. Thus a voiy slow 
movement can be given to tlio telescope in right ascension, inde- 
pendently of the clock. Slow motion in declination can be com- 
municated by a screw acting on a long arm, which can be clamped 
at pleasure to the ]K)lar axis by a conveiuciit handle.. An oblopg 
metallic box, fitted wuth ))ivotH, wliose bearings are attached to the 
triangular beams, forms the tube for tw'o parallel tele8co|)es; these 
are separated throughout their length bv a metallic diaphragm. 
The chromatic aberration of the object-glass of one of these tele- 
Rco})eB is corrected for i>hotographic rays, and the image formed 
by it is received on a highly sensitive photographic plate. The 
other telescope is coiTeeted for visual rays and its image is fonned 
on the jilaiie of the spider lines of a filar micrometer. The peculiar 
form of the tube is omineiitly suited for rigid preservation of the 
relative parallelism of the axes of the two telescopes, so that, if a 
certain selected star is retained in bisection by two intersecting 
wires in the micrometer, by means of the driving clock, aided by 
. small corrections given by tlie observer in right ascension and de- 
clination (required on account of irregularity in the clodc move- 
ment, error in astronomical adjustment of the i>olar axis, or changes 
in the star’s apparent place produced by refraction), the image of 
a star will continue on the same ft]>ot of the photographic plate 
during the wdiole time of exposure. Exquisite photographs of star 
clusters, double stars, the moon, and planets have been obtained 
by MM. Henry, and they are the most eloquent testimony to the 
optical perfection of the object-glass and the efficiency of the 
mounting. They show also that we are entering upon a new era 
in practical afls|;ronomy, in wrhich photography is destined to play a 
. leading part. The Henry photographic object-glass is of 1 3 *4-inches 
aperture and only 10 apertures in focal len^h. The ** guiding 
telescope ” is of 9i-inches aperture and nearly 12-feot focus. The 
photographic object-glass, notwithstanding its small proportional 
focal Icn^h, covers a field of 24 * in diameter with perfect precision. 
ypeC. Many more telescopes have been made of type C than of any 

1 These Inoonvenient eonditione are imposed by the dimensions of the exiit- 
log dome and may lead to aecidente in pimetioe. 


other, and it is now almost exelnsively employed for the mounting 
of modern refractors. Its essential features are (1 } a comparatively 
short polar axis and (2) a cross-head attached to the extension of 


the upper 
of the de- 
refractor, 
first equa- 
vided with 
hour circle 
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circle B. D is 
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clination circle EE, 
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e 


pivot of the polar axis, to carry the bearings 
clination axis. Fig. 20 shows the Dorpat Dorpat 
the ehtf d^eewore of Fraunhofer, and the refimetor. 
torial of any importance that was pro- 
clockwork. AA is the {xilar axis, B the 
graduated on the face and read by the 
is the driving clock, which turns an 
that gears in the toothed edge of the 
tlie cross head supportmg at its 
bearings of the declination axis, 
scope tube rests in a strong 
'irass, which is screwed to a 
the declination axis ; the de« 

W'hich is attached to its op- 
cjamp the instrument in 
H is a weight acting on a 
wheels k (one only seen 
upper pivot of the polar 
vmetion of that pivot 



on its bearing. The counterpoise W balances the tube about tbe 
polar axis. M, M are counterpoise weights which act on levers 
m,m, whose fulcra are universal joints at n attached to the ciudle. 
These weights serve to counterjioise the longer end of the tube and 
to check Its fiexuro. QQ is the finder, a small telescope whose 
axis is parallel to the great telescope; having a low magnifying 
power and a large field of view, it serves to direct the large 
telescope to any object seen in tbe sky, which otherwise would be 
difficult to find in the comparatively limited field of the largo tele- 
scope. The stand TTT is of oak. Tlie instrument is desciibed in 
detail by Struve {Beschreibwng dee auf dcr Sternwarte su JJor^ 
befindliehen groseen, Jlefractors von Fraunhofer, Dorpat, 1825, fol.). 
The instrument was an enormous advance upon all previous tele- 
scopes for micrometric research. In the hands of Struve results 
were obtained by it which in combined quality and quantity had 
nrover before been readied in micrometric research. Its success was 
such that the type of Fraunhofer’s telescope became stereoty^ied for 
many years not only by his successors but throughout Germany. 
When twelve years afterwards Struve ordered the 15-inch refractor 
for the new observatory at Pulkowa, tlie only important change 
made by Fraunhofer’s successors was, at Struve’s suggestion, the 
substitution of a stone pier for the wooden stand in Uie original 
instrument 

Both the Dorpat and the Pulkowa refractor are defective in 
rigidity, especially in right ascension. The declination circle is 
most inconvenient of access, and slow motion in declination can 
only be effected when the instrument is clamped by a long and 
inconvenient Iiandle, so that practically clamping in declination 
was not employed. The slow motion in right ascension is defective, 
being accomplished in the Dorpat refractor by changing the rate 
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«f tlie dock, and in the Palkowa reftactor by a liandle which when 
need affecte reiy injuriooely the rate of the clock for the time being. 
fitniTe’e ekill as an observer was such that he used to complete the 
bisection on the fixed wire of the micrometer by a pressure of the 

a on the side of the tube,— a method of proved efficiency in 
lands, but plainly indicative of the want of rigidity in the 
instrument and ot the deficiency of the slow motions (see Micno- 
MKTER, voL xvi. p. 245). The driving circle is also much too 
small, so that a very slight mechanical freedom of the screw in the 
tooth involves a large angtilar freedom of the telescope in right 
ascension, whilst its position at the lower end of a too weak pdar 
axis tends to create instability in right ascension from torsion of 
that axis. Strange to say, the wooden tube has till very recently 
retained its place in German mountings. 

About 1840 a great advflAce was made in the right direction by 
the Repsolds of Hamburg in the equatorial mounting of the Oxford 
heliometcr. The driving circle was greatly increased in diameter, 
and placed at the up]^r end of the polar axis, and both the polar 
axis and the declination axis were made much stronger in i)ropor- 
tion to the mass of the instrument they were destined to 
rarry. (A figure of this instrument is given in the 
Oxford Observations for 1850.) About 1850 Thomas 
Cooke of York began his career as a maker of equa- 
torial telescopes, and gave a new character to the 
German mounting. Fig. 21 represents a typical 
equatorial of his design. A strong cast-iron 
])ular is substituted for Fraunhofer^s stand. 

On the semi -cylindrical lop of the pillar 
rests the cast-iron box AA, which contains 
at its upper and lower extremities the 
oearings of the nolar axis. Its mode 
of connexion witn the pillar permits 
the inrliuation of the box to be 
changed for adjustment of the 
inclination of tho polar axis. 

The stiong cross-head 0, sup- 
porting tho bearings of the 
declination axis, is of e?u ‘ 
iron, bolted to a flange on 
tho upper jiivot of the 
polar axis. Fraun 
hofer*R cradle and 
wooden t ubo arc 
abolished, and in 
their j)hi 00 is a 
cast-iron cyliiidii- 
ral tube J), flanged 

at both ends and also at the point where 
it is bolteil to a corresponding flange on 
the end of tho decHnatiou axis, all thioo 
flanges being cast in one piece with the 
central tube ; the rest of the tube consists 
of two slightly tapered brass cylinders 
bolted by strong flanges to the central tube 
1). The handle F (damps the arm H to 
the cross -head C at 
])leasure, and slow mo- 
tion in declination is 
communicated by the 
handles at £ and G. 

Two circles at K and 

M are attached to tho « i . 4 . i 

upper part of tho polar e.l...tonal. 

axi.s. To one of tliese motion is communicated by tbo tangent 
seraw at M (turned by the clock N) acting on teeth cut at the 
edge of tho circle. The other is a graduated hour circle read 
by two o])posite microscopes, one of which is seen at P. The 
endless cord hanging down and holding a sliding ring at Q is em- 
ployed to give slow motion in right ascension, in some instruments 
by moving the frame of the driving screw in the direction of tlie 
axis of the screw, in othois by moving diirereiitial wheels which 
accelerate or retard tho velocity of nitntioii of tho driving screw 
without affecting the rate of the clock. Tho declination circle 
HR is attached to tho farther end of tho declination axis and is 
ineonvonieiit of access. Cooke’s stand is admiralilo for its symmetry 
and simplicity of design, its just apportioning of strength, and a 
general rigidity with suitability of means to ends. 

It is not a littlo curious that the obvious improvement of trans- 
ferring tho declination cinde as well as tlie declination clamp to the 
tidescope end of tho declination axis was so long delayed ; we can 
as(*ribe the delay only to a desire to retain tho declination circle as 
part of the countorpoiso. We believe that tho first important 
equatorials in which the declination axis was read from the eye 
end were the 15-inch by Grubb and the 6-inch by Cooke, made for 
the observatory of Lord Crawford (then Lord Ijindsay) at Dun £cht 
(AberdeonsAiire) about 1873. The plan is now almost universally 
edc^ed. Telescopes of such dimensions can be conveniently 



directed to any object by the circles without the observer being 
under the necessity to climb a special ladder. But when much 
larger instruments are required the hour circle becomes inaccessible 
from the floor, and means have to be devised for read 
ing both circles from the eye end. This was lirat 
accomplished by Grubb in the great refractor 
of 27-inches aperture which he construiaed 
for the Vienna observatory, represented in 
section in fig. 22. Tho observoi’s eye ib 
applied to the small telescope £, wliidi 
(by means of prisms numbered 1, 2, 

3, 4) views tho vernier attached to 
the cross -head simultaneously 
with the hour circle attached 
to the upper end of the polar 
axis. Light to illuminate 
the vernier and circle is 
thrown from the lamp 
L upon prism 4 by 
tho }}risms 6 and 
5. Prism 1 is in 
the axis of the 
declination 
cirelo and 
always 
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Fio. 22.— Grubb's 27*mch lefractor (Vic&iia). 

reflects rays along that axis, whatever the position of the telescope 
maybe, whilst the pi isms 2, 3, 4, 5, and 6 are attached to the cross- 
head and llierefore ])re8erve their reUtivo postlions to each other. 
Through tho oye-picee of tho bent ^ telescope K' another hour circle 
attached to tho h^wer end of tho polar axis can bo seen ; thus an 
assistant is able to direct the telesco })0 by a handle at H to any 
desired hour angle. A slight rotatory motion of tlie telescope £ 
on its axis enables the vernier of the dceliiiatiun eirelo to be read 
through prism 1. Tim h'oding features of this tine instrument 
represent those of all Grubb's laigo tclebcopes. The mode of re* 
lieving tho friction of tho decima- 
tion axis is similar to that em- 
ployed in the Melbourne telo- 
scojie and in the account of the 
Vienna telescope published 
by Grubb. The end fiic- 
tion of the polar axis 
is relieved by a ring 
of conical rollers shown 
in section beside the 
principal figure. 

From tins point 



Fio. 23.— Dr Kngelinann's 8 inch refraetoi 

wo must condense further description into crithal remarks on a few 
typical modern instruments. 

(1) Telescopes of Si^for_ Jlrsrarch onli/.^ 

I In the bent telcBCo)>o reftai’tlng imsms are employed at the comers to 
change the direction of tlie rays. 
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Ftg> shovB iho mounting of the 8-inch refinctor* of 9*feet focal 
length, at the private obaervatory of Dr Engelmann, Leipsic. The 
. \ / object-glass is hy Messrs Clark of Cambridge, Mass., the m<mnting 
HMlwolds* by the Repsolds of Hamburg. The decimation circle 
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reads from the e;^e end, and four handles for clamp- 
ing and slow motion in right ascension and declina- 
tion are situated near the observer’s hands. The 
tube is of sheet steel, ligh^ stiff, and &ee from 
tremor. The eye end carries the micrometer 
with an illuminating apparatus similar to that 
previously described under MicnoMKTEU, 
vol. xvi. p. 246 M,, figs. 16, 17, 20, and 21. 

The lamp near the eye end illuminates 
the field or the wires at pleasure, as well 
as the position circle of the micro 
meter and the declination circle; 
a separate lamp illuminates tli 
hour circle. An excellent fea- 
ture (see fig. 24) is the short 
distance between the eye-piece 
and tlie declination 
axis, so that the 
observer has to fol- 
low the eye end 
in a comparatively 
small cir(do ; an- 
other good point is 
the flattening of the cast -iron 
centre-piece of the tulie so that 
the flange of the decimation axis 
is attached as near to the axis of 
the telescope tube as Is consistent 
with ft’ee passage of the cone of 
rays from the object-glass. For 
purposes of microiiietric roseandi 
with the ordinary mi<rometcr 
this instrument is the most ele- 
gant, satisfactory, and useful that 
we know, as was shown by the 
exceedingly accurate observa- 
tions of the minor planets Vic- 
toria and Sappho for solar paral- 
lax, by Gallo’s method (see 
pAUALtAX, rol. xvui. p. 249), 
made by Dr Kngclmaim in 1882. 

The substitution of small incan- 
des(*ont elcctiic lamps for the Fia. 24.~Dr Fngclmonu’s 84och 
oil lamiis would be uu improvement. reflcactor. 

(2) 2\le$cop68 of Moderate Size for Omeral Purposes, — ^Tho modern 
equatoiial should for general purposes bo capable of carrying spectro- 
scopes of considerable W'cight, so that the strength of the axis and 
the ligidity of the instruinciit generally have to bo considerably 
increased. Grubb has realized our bleas of what such an instru- 
ment .should be in an e(|uatorial of fi-inches aperture which he has 
recently made for the royal observatory at the Caiie of Good Hop. 
The principal features are its great strength and rigidity, with 
special precautions to ensure preservation of the instrumental 
(leclination. The observations of Victoria and Sappho in 1882 
revealed the gi'cat deficiency of most modern cquutoriala in this 
res])ect. That is to say, if a slur near the meridian is first made 
to run along the measuring w'cb of the micrometer, the cJockwork 
then set in action, and the star brought back to the centre of the 
field by the slow-inotion handle in riglit ascension, it will bo found 
that the perfection of the bisection is no longer preserved. Thus 
at most observatories the measures of dificronee of declination 
when the clockwork was employed were far inferior to those made 
with the telescope at rest. The reason seems to bo that in most 
equatorials the lower pivot is cylindrical, and enters an ordinary 
cylindrical bearing which cannot be a perfect fit« Also the cross* 
head, telescope, counterpoise, 41tc., generally together overbalance 
the polar axis about the upper beanng, so that the lower ])lvot 
presses upwards in its beanng, ami its rotation, under tlie action 
of the cloqk or slow motion coupled with the frictiion of the sur- 
faces, gives rise to a small rolling freedom which creates the errors 
in question. In this telescope the lower pivot is of steel, made 
sligntly conical, and carefully ground to fit a long conical bearing, 
in which it would work very rightly, or even jam, but for spring 
pressure' brought to bear on its lower hardened fiat end, which 
i-elieves the greater ])art of the thrust ; and tlie polar axi^ is accu- 
rately balanced about its upper bearing by a weight at the lower 
end of the polar axis, so tnat the thrust is exactly in the axis of 
the conq, The upper pivot (4 inches in diameter) is also of steel, 
finished with the same care as that of a transit circle, so that the 
telescope rotates with the precision of a meridian instrument 
Unusual rigidily has also been given to the declination clam]iing 
arms, and the new slow motion in declination is by far the best 
yet contrived ; it is a recent invention of Grubb’s, and is de- 


scribed below in his own words. The eye end, suitable f6r hesv^F 
spectroscopes, Ac., is fitted to the butt end of the telescope by 
bayonet joints and tightening screws, so that it can be exchan^ 
for a micrometric eye end with almoet as little trouble as the ex- 
changing of an eye-piece. The illuminatioii of the circles and the 
micrometer is by electric incandescent lamps. The instnunent 
may be adjusted to any latitude and is probably the most practical 
and serviceable ec^uatorial made. The subjoined description of the 
new slow motion in declination is taken from Pros, R. JhM, Soc>, 
1886, p. 107. 

“Ihe slow motion arrangements usually used in equatorials are of either of 
two forms, via, (a) an endless screw working into a sector or portion of a 
toothed oirole of long radius, or (b) a sorew applyiim or pushing directly 
against an arm, that arm being kept in contact 'mth the screw by a spiral or 
some other form of spring having a conaiderable range of motion. The first (a) 
possesses the disad\wntago that, howcA'er carefully made, it is impossible it is 
quite free from * loss ' or * back lash ' ; and consequently the position of ihe 
tolesoope is not iierfectly determinate in declination, which Ihult is incon- 
venient when delicate measures are required. The soound (b) has practically 
no *back lash,* as spring 
keeps the am in perfect con- 
tact with screw, but it haa 
the disadvantage that, what- 
ever range of motion is re- 
quired, the spring must be 
capable of working through 
the same range; consequently 
the spring will be much 
stronger in action at one end 
of the range than the other, 
unless it be made very long 
indeed, in which case its ac- 
tion is uncertain and un- 
pleasant. To remedy these 
defects the autlioi IGrubb] 
has devised the following, 
which possesses the advan- 
tages of both ABCi) (fig. 

25) is a portion of tlie arms 
attached to telesco- 



Pig. 25 


eimllo, on which is planted the block (b), forming the bearing of the screw. 

The nut (n) is in the form of a bsll working in a socket on we extremity of 
the clamp-arm EFG. A short stiff spring (n) is attached to tiiis clamp-arm, 
bearing, not directly against any part of other aim, but against end of a second 
screw of same pitch as the main screw, the nut of which (oo)is toothed on edge, 
aud works into a w'hetd of equal sise (ptj) on main screw. The point of ihi<i 
second screw, tlierefore, advances as much in one direction as the frame ABCP 
is enmed iii otlier, according as the milled head is turned ; aud consequently 
the point of the screw does not sensibly vary m its position with respect to 
tlie clamp-arm EB'G. A short stiff spring can therefore be used, and :^e dis- 
advantage above mentioned disappears.** 

form of slow motion could bo applied witli advantage to tlio 
right ascoDsion also, and probably to the scpaiation of tho segments 
oflieliometers. 

(8) Of largo equatorials we name first the great refractor at Large 
Washington of 26-inohcs aperture and 324-feet focal length.^ The equa- 
mounting appears to be unworthy of the well-known excellence of lorials. 
the object-glass. To illuminate the micrometer an assistant is Wash- 
required to hold a lamp in his hand. No convenient means are mgton 
provided for illuminating tlie declination axis ; and in order to telescope, 
point the telescope in declination the following elaborate process 
has to bo jicrfornied : — • 

** The instrument is brought into the meridian and set by the observer within 
adc^e by means of coarse divisions jiainted on the edge of the declination 
circle. These divisions are rendered visiiile by lighting one or two of the gas 
burners of tho dome, and viewed by tlie astronomer with an opoiw-gJass. Then 
an assistant mounts by a ladder to a high platform and hohis a gas lamp near 
the vernier, and the fine setting is accomplished by the observer seated in tho 
observing chair, the declination clamp ana slow-motion sorew being convenient 
to his hand " (irosAinortoit Observations, 1874, Appendix I., p. 88). 

The polar and declination axes are of steel, only 7 inches in diameter 
at the thickest point, and the driving arc, which is far too small, 
is placed at the lower end of this slender axis. There must thus 
be considerable liability to tremor in right asepnsion. However 
well the instrument may act m specially practised hands with an 
excellent Clark’s micrometer (art. M ickomktkii, vol. xvi. p. 245), 
the instrument must bo considered wanting in the rigidity and 
convenience which a modern equatorial should possess. In liis 
oificial report on the instruments of European observatories New'- 
comb defends the want of solidity and convenience of this instru- 
ment as compared with the Vienna telescope, because its smaller 
axes (notwitlistanding Grubb’s anti-friction arrangements) permit 
it to turn more easily and tho mounting to be of far simpler design. 

But at the time of Newcomb’s visit the Vienna telescope had not 
boon brought into work, and cannot have been in proper working 
order if the motion in declination was so stiff as he describes it, at 
least when the present writer tested the instrument in Dublin that 
motion was suiqirisingly easy. 

The great Pulkowa refractor (fig. 26) erected in 1886 is of 30- Pulkows 
inches aperture and 46-feet focal length. The object-glass is by refractor. 
Clark, the mounting by the Repsolds. The tube is cylindrical, 
of riveted steel plate, waduated in thickness from the centre to its 
extremities, and bolted by very powerful flanges to a strong short 
cast-iron central tube, in which, as in Dr Engelmann’s telescope 
(fig. 28), the attachment to the flange of the declination axis is 
placed as close as it ca n be to the axis of the tube withont inter- 

1 Described OUtreofiMU* 1874, App. L ^ 
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feing with nya oonyerglng from the object-gluB to any point in 
the Md of view. A new feature in this instrument is the platform 
lit the lower end of the polar axis, Where an asrist^t view the 

hour circle by one eye-piece and the 

another (l^’PKing up the perforatei 
where he can also set the telescope to any hour angle 
by one wheel, or to any declination by a second, with 
the greatest ease. The observer at the eye end 
can read off the hour and declination circles 
and communicate miick or slow motions to the 
telescope both in right ascension and declina- 
tion by eonveiiientiy placed handles. The 
eye end presents an appearance too com 
plicated to be figured iiere ; it has a mi 
orometer and its illumination for the 
position circle, a micitimctcr head, 
and a bright or dark field,' clamps 
in right abcensiou and declination 
and quick and slow motion in 
the same, a finder, microscopes 
for reading the hour and de 
clination circles, an illumin 
ated dial shoiving sidereal 





Fio. HO.— Pulkowa refractoi. 


time and diivcn by a galvanic current from the sidereal clock, and 
counter weights whic h can bo lomoved when a spectroscope or other 
heavy appliance is added. All these, although making up an ap- 
])aroutly complicated apparatus, arc conveniently arranged, and arc 
all necessary for the quick and easy working of so large ^ ' 
an instrumont. AVe have the authority of Otto Htruve 
for stating that in practice they are all that can be ^ ^ 

desired. There is in tliis instrument a remarkably ^ ^ 

elegant method of ieli(*viiig the fiiction of the ’ ^ ^ 

polar axis. Let A A (fig. 27) be a seetiiUi of 
the polar axis ; it Is then easy to adjust the 
weight r of the circles, &c., attached to its 
lower mul so that tlie centre of giavity 
X of file whole moving parts of the 

instrument shall bo in the vertical mBM 

<(VV)of a line luissing through HHI 

the apex of the hollowed flange ■ B j|| 

ji^at 9 , which flange forms 
part of the polar axis. If^ 

now a wheel W is forced ■■ 

tip ogainst 9 with a 

])res 8 ure equal to IH 

the weight of the y 

moving i>art of 

the instruineiit, p 

the wdiole weight « .... 

of the moving 

g irt would rest ui>on W in unstable equilibrium ; or if a pressure 
, less than W, is employed, we have the end friction on the lower 
bearing removed to an extont—Rsin^, and the friction on the 
bearings of the upper pivot removed to the extent of f cos — 
whore 0 is the latitude of the place. The wheel W is therefore 
mounted on a guided rod, which is forced upwards by suitable 
levers and weights, and tliis relief of pressure is precisely propor- 
tional to the iircssuro on the re^ective bearings. The Ropsolds 
hmj it unnecessary to relieve the friction of the declination axis. 

’“s Ij'ig. 28 shows the cquatoiial mounting which Grubb designed 
in for the great obioct-glass of Sfi-iiiehes aperture that Messrs Clark 
6 ‘ have completed for the Lick trustees, and wdiich may be supixNied 
nj- to express Grubb’s latest ideas as to the mounting for a very largo 
Of, telescope. The Repsolds have a largo driving circle at the upper 
®nd of tne polar axis, thus avoiding torsion of the polar axis at 
the expense of greatly increased len^^h of the cross-head. Grubb 


' There is elso an elegant arrangement for printing on a ribbon of paper, by 
praMnre of the linger, the reedinge of the numbei of revolutions and fractions 
of a revolution of me hmd at each observation, the ribbon being automatically 
Moved forward for another record after each obaervatioau 


by employing a driving arc gets the telescope much closer to the 
polar axis with an increased radius for diiving, and he makes the 
polar axis a very largo hollow steel or oast-nun cylinder in which 
torsion is msensible. Both Grubb and the 
Repsolds seem to think that for the tube of 
the telescope all necessary ngidity can 
be attained with cylindiical tubes of 
riveted sieol, the thickness of the 


Fia. 28.— Grubb's luoiintlng foi the Lick objet't-glass. 
arrangements for giving access to the eye end and for following its 
diunml motion have hitherto jiruved a source of difliculty The 
tmvclling stages of tlio new Pulkowa telescope are the most man- 
agcttblo and practical that have yet been contrived, but even they 
leave much to be desired. For energetic W'oik the standing posi- 
tion is best, provided that the eyc-pieee is situated at tlin jirccise 
height above tlie stage which is most <‘onvernent for the observer, 
and that the altitude of the observed object is not greater than 
60*. For altitudes above 60* a small eharr villi u back, the top 
of which is stuffed for the head to lest uiroii, is the best seat, 
jirovided that the observers eye ean be kept at the height ol 
the oye- piece. Accordingly Grubb has suggested tlie following 
plan for tho obsen^atory at Mount Hamilton, (’alifornia, which 
IS to cover tho Lick telcseopo. Tho whole floor, 70 feet in dia- 
meter, is to be raised or lowensl by vatin -power under control ot 
the observer by means of elcetiic keys, vhidi ar‘t on a secondary 
piece of mechanism, tliat in turn voiks the \alvc 8 and levcrsmg 
gear of the vater-ciigincs. Other vater-cngims. sumlaily con- 
nected with keys at the observer’s hands, rotate the dome ami per- 
form the quick motions in right astciibion and declination.* By 
this arrangement a largo instrument caii be woiked with perfect 
facility and comfort. Thei c is only one other plan, that of susjKJiid- 
ing the observers chaii to tho eye end, so that his c)c is near tho 
ccntie of motion of the chair. This is quite piacticable for a 156- 
inch telescope, and one observer, with the nocchsary guiding keys 
at hand, could* easily work a telescope and dome of llie largest 
dimensions as qni(*kly and with more ease than he could one of 10 
or 12 inches a]»crtui e. Pi obably a Ilcr^ ous asti ononicr would pi efer 
a solid floor to woik upon, as in Grubb’s jiroposal ; in the hatter 
case the quickest working can only be a<*com}»lishisl by two jxirsons, 
one seated on tho i»latforra at the foot of the polar axis and doing 
the lough setting in right nsccn.sion and dedination, the «)ther 
mean while adjusting tho height of the ilooi and the azimuth of 
the dome opening. 

Ill very large equatoiials there must Im? in existing' methods con- Proposid 
aiderable ineoiiA eniein e from the extended width oi the apparatus facilitlea 
at the oye enih Were wo called ujioii to design a great relmctoi for using 
we should abolish all such appaiatus and provide the observer large 
with a few conveniently jdaced sniall handles 01 keys for elect iical tele- 
connexions, and we slioiild perform all motions of tho tele.Mopc scoiief, 
whatsoever by electromotors. Theie is no fonn of eneigy so ton- 
venient for tho astronomer. It ]»rovule 8 by incaridcsccnt himps 
the most suitable light lor his pur^Hise, lauloetly constant, gi\ lug 
off little heat, and uiidfffs'ted by wind; and sudi a light enn 
be placed wdiere required without the aid of lefledors or any 
complicated apjwratus, and its intensity can b<* regulated with 
ease and precision by changing the resistance of tlie conductois 
Moreover tho elect roniotois (an bo as powerful oi as delicate as we 
plea.se, and can be ]>laced in tlio most coiivonicnt or suitalile jk)si- 
tions. Tho energy of a .'i-horso-juiw'cr steam-engine woiking for 
ten hours can be storc'd in aceiimnlatois of no nicon\cjjieiit diiiien- 
sions ready for use as required during a w'hole w’cek or oven a month, 
and can be brought into w’tioii in force cqiiiuileiit to scvcial horse- 
power to raise or lower tho floor or turn the dome, ot to juTlorm 
slow motions requiring no gi eater energy than that exercised hy 
the finger and thunih, or to illuminate a harnj) of J or ^ candle- 
Jiower. There would be no limit to the rigidity w'hich could bo 
givon to such a telescope, as great ease of motion would not have 


9 A woodcut showing these arrangements appeared in the Engiiuerf 9tli 
July 18801 
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to bo eonndered, and we ehoold auolisb all complicated antl-flriotion 
apparatus for the declinatioii axis, retaining it only for the polar 
axis to save wear in the teeth of the driving arc. Finally, instead 


the instrument, we should nve it a* focal length equal to that of 
the great object-glass, attaching the cell of its olyect-glass rigid!; 
to the cell of the largo object-glass and its eye end to tae butt en( 
of the main telescope, in order to secure the utmost rigidity in the 
relations of the axes of the two tele- 
scopeq, Such a finder would corre- 
Olid in efficiency to that of the 


spoiiu in ettlcicncy to that of th 
Henry photographic telescope, 
and would be availahle as a guid- 
ing telescope in photographic 
work, or for keeping a star 
exactly on the slit of 
spectroscope. 

!l^ype H. The first important in- 
struments of ty{>e I) 

LMsell’s were Air I4i8selr8 re- 
mount- fiectors, the largest of 


lug. 



which, and the 
is rc])resentod In fig. 
29. The polar 
axis is 

ently rigid, but 
the long and 
comparative- 
ly slender 


Obm- 

mon*8 

mount 

Ing. 


Fra 29 - LasNi'll's leflector. 

forks which carry tlie pivots of the central cradle are elements of 
instability, cbpe<'ially when the instrument is directed to an object 
of considerable hour angle. There is practi(*al confession of this 
instability in the cross-bracing which connects the two forks, and 
which must he removed if the telescope is pointed to an object 
between the xeiiiili and tlio elevated pole. 

The best example of typo 1) is the rofleeting telescoiro of JlC-inchos 
aperture designed by Mr. A. A. Common, with which liis exquisite 
photographs of nebuhe, Ac., svere made. The 
principal preliminary conditions which he laid 
down as necessary were the following^ : — 

(1) no tube pioporly so called, to avoid 
air-ciirrents in the tube ; (2) no mass of 
metal cither below or at tho side of 
tlie line joining the large and small 

mirrors, to avohl currents from ^ I 

possible difibi dice of tempera- ^ I 
ture between the mass of 
metal and the burrouiuUng 
air; (fi) an equatorial 
mounting capable of 
direction to niiy part 
of the vibiblo liea* 
vena and of con- 
tinned observation 
past the meridian 
without reversal ; 

( 4 ) an efficient 
means of supporting 
the mirror without 
flexure (5) driving 
clock ; cirdos to find 
or identify an object, 
and motions taken 
to eye ond; (6) a 
mounting which 



Fio. 80. -Common's reflecting telescope. 


will give the fittest amount of steadiness with the least amount 
of fnction. Fig. 80 is a section of the instrument in the plane 
of the meridian. DHi is a cast-iron hollow cylinder, accu- 
rately bored out, attached to a strong base block. Da is a cover 
bolted on tbe bottom of this cylinder, in the centre of which is a 
tapering steel pin Dj, which enters a corresponding hole in the 
bottom of the polar axis E, and serves as the lower pivot of 
» Monthly NoHoti JLA.S,, volTxnix. p. 3M.' 


the polar axis. The cylindrical pait ot the polar axis is aeon- 
rately turned to a diameter one-eighth of an inch less than the outer 
cylinder, and the otherwise severe friction on the pin is relieved 
by filling in the space between D and £ with mercury, so far aa 
suffideut nearly to float the whole moving part of the telescope. 

The upper elbow-shaped part of the polar axis £g is flanged and 
bolted to the lower ])art. In the section at right angles to that 
exhibited in fig'. 30 this elbow-shaped part is T-shaped, and the 
cross of the T is bored to receive the declination axis ; and, as 
the elbow puts the polar axis considerably out of balance, the 
T-shaped head is carried forward of the axial line about inches, 

BO that the whole weight of the telescope above just restores the 
balance. Two heavy weights X, X counterpoise Die eye end F 
with the four braced tubes T, T which support it. B is the 
declination circle. It is impossible to dcHcribo tliis fine instrument 
adequately within our limits ; we mention as specially worthy of 
study the method of supporting the mirror and the eminently 
ingenious and practical form of the observatory, and refer the 
reader to Common’s illustrated account of the instrument in Metn, 

RA.S.f vol. xlvi. pp. 173-182. 

There is also an admirable mounting of type D designed by Lord Kosse’v 
Rosse for his 8-foot reflector at Birr Caatle, described by him in 8-fool 
Phil Trans. , vol. clxxi. p. 163. The instinimcnt is planned on mount* 
the brood lines of Ijassoll’s telescope (fig. 29), but the haul}' planned ing. 
and weak fork of tho latter is replaced by* a thoroughly ri^d bent 
fork made of boiler plate a quarter of an inch thick, firmly riveted 
to angle iron of 2^ x 2| x inch scantling along each angle, tho 
whole, aa we have proved by trial, being exceedingly ri^d. It 
would be an improvcmcTit to adopt Mr Common’s plan of putting 
the declination axis a little out of tho lino of prolongation of the 
polar axis, and thus dispenso with the counter - weight ; and wo 
should prefer hollow steel tubes with push and pull biaciug ratlier 
than tho angle ii on rods and bracing which fonii the tube. 

Ill the Proceed iitfjs of the lioyal Dublin Society (vol, ii. p. 862) Type E. 
Grubb describes a ‘^siderostatic telescope,” which forms a good 
elementaiy e\amplo of typo K In fig. 31 TT is the lube of a telo Grubb's 
seojM* of 4-uicncs apertuie, which is mounted to rotate snlero- 
abont its axis, the latter fonning tho |K)lar axis. MM static 
^ is a plane minor rLfletiiug uys from a star S to the telescope. 
E object-glass, so that its imago can be viewed trom the 
^ eye-piece at K. The star is retained in the field by 
' f S^the clock C, Stars of different declination can be 
viewed by rotating the mirror on its axis G, and 
^^in differtmt hour angles by rotating tbe tube 
.upon its axis. The iiistiumciit in European 
Xlatitiides cannot command a view of tho 
V heavens betw’eeii tlie elevated polo and the 
^zenitli unless tlio distance OG is made 
exceedingly great ; even then only a 
limited range beyond the zenith is 
isible. The instnimcnt is pri- 
marily intended foi* solar spectro- 
wopy, and thus these tdraw- 
backs do not apjdy. ’Hie 
resulting ad- 
/ Hf vantage is 
/ / that the ob- 
/ ,/ / server may be 
■ in complete 
darkness ami 
his observa- 
tions are not 
interrupted by 
change of posi- 
tion. 

In CompfesJ^oevry^ 
Penduts for the e<iuator- 
year 1883, vol lalcoud^. 



Fio, 81.— Grubb's Bideroslatic telescope. 


xevi. pp. 735-741, M. Loowy gives an account of an instrument 
which he calls an “equatorial coude,” designed (1) to attain greater 
stability and so to measure larger angles than is generally possible 
with the oidinary e(|natoriaI ; (2) to enable a single astronomer to 
point the telescojH) and make observations in any part of the sky 
without changing his position ; (3) to abolish the usual expensive 
dome, and to substitute a covered shed on wheels (which can bo run 
back at pleasure), leaving the telescope in the open air, the observer 
alone being sheltered, 'riieso conditions ore fulfilled in the manner 
shown in tig. 32. KP is tho polar axis, rotating on bearings at E and 
P. Tho object-glass is at 0, the eye-piece at E. There is a plane 
mirror at M, which reflects rays converging from tho object-glass 
to the cyo-pieoe at E. A second mirror N, placed at 46® to tlie 
optical axis of the object-glass, reflects rays from a star at the pole ; 
but by rotating the box which contains this mirror on the axis of 
its supporting tube T a star of any declination can be observed, 
and by combining this motion with rotation of the polar axis the 
astronomer seated at E is able to view any object wmitever in the 
visible heavens, except those situated between lO*' and IS?' hour 
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angle. An hour circle attached to EP and a declination circle 
attached to the box containing the mirror N, both of which can be 
read or set from E, complete tne essentials of the instrument. Its 
mechanical details present no mat diiiiculty, and 
are most conveniently arrangea. But we entertain 
\ gnive doubts as to the nractical value of tlie 
instrument, not on mcciianioal, but on optical 
\ \ grounds. There must be a certain loss of 
\ \ light from two additional reflexions ; but 
V that could be tolerated for the sake of 
other advantages, provided that 
\ \ the mirrors could be made sufll- 


cioiitly perfect oi)tical planes. 
‘ A iew years ago it was very 

difficult to obtain an op- 
tically perfect ])laiie 
6 inches in diameter, 
and having obtained 
it there rcniaiiicd the 
fuithor difficulty of 
iiimiiitiiig it so that 
ill all {Hibitions it 
should bo free from 

« „ X , 4 . , flexure. By making 

Fra. 32.-L..ewy'. couUi equotoml. 

glass, onc-fourlh of tlieir diameter in thickness, MM Henry have 
not only succeeded in mounting them with all necessary ngidity 
free from flexure hut have given them oj»lically true j>lane sur- 
far'cs, notwithstanding their large diameters, viz., 11 and l.^» 7 
inches. The pn'sent unter tested tlie ciiuatoiial eoude on double 
Mara at the Paris observatory m lh84, and his last doubts us to 
tlie practical value of the instrument were disjicllcd. He has never 
seen mole perfect Optical definition in any of the many telescopes 
he has cinploycd, and certainly never measured a celestial object in 
.such favourable conditions of physical comfort. The easy jiosition 
of the observer, the convenient position of the handles for (puck 
and slow motion, and the absolute rigidity of the mounting leave 
little to be desiied. In future instruments tlio olijoet-glass will be 
pbiced outside the mirror N, so that both the silvered mirrors vill 
be piotccted fiom exposure to the outer ail, and piobably uill 
retain the biilhancy of their surfaees for a long peiiod. 



Adjust nvent of the Kqnatoriat 

Let us take the usual case, tliat ol an eipiatorial of type C. (1) 
By means of an a/iniuth compass, oi, better, by the sluniow ol a 
jdiinib line at appaiont noon, lay down a meridian line on the upper 
surface of tlie stone pi(*r, or other foundation, previously built tor the 
instrument. (2) Employ this meridian line to set up the instrument 
and with it the polar axis approximalcdy in the azimuth of the 
meridian, which (mii bo tested by stretching a wire thiough the 
centres of the bearings of the imlar axis, and dropping a plumb 
line from the extiemities of the wire upon the moiidiun line. If 
this is^carefully done when the aziiiiiitli adjustment is near the 
inlddlo of its range nil desirable accuracy in this picliminaiv de- 
sideratum W'dl be secured. (:>) Place the polar axis appioximatcly 
at the altitude of the ])olc. This is veiy easily done for an instiu- 
nient iu wdiieh the jiolar axis is (*ylindiical or is encased in a box 
with an upper side ])nrallcl to that axis (as in (irubb’s or Cooke’s 
«»piatorials). Picparc a right-angled tiiangle of woo«l of which 
the acute angles rcjirescjit the latitude and co-latitude of the place. 
Lay tlie hypotlienusc of tins triangle ujam llie line of the instru- 
ment parallel to the polar a\is (or the wire of operation 2) with the 
angle equal to the eo-latitude next to tho elevated p<»le, and cliangc 
the inclination of the polar axis till a mason’s level placed on tlie 
side of the triangle opposite to the angle of the latitude .shows the 
side in question to bohori/ontal. (4) Adjust the movable iiiicro- 
inoter web to coincidence with the axis of tin* position circle by bi- 
secting the image of a distant object and reading the number of 
revolutions or fractions of a lovolntion at two difleient reailmgs of 
the position circle I So" ajiart. The mean of these tw'o leadings ii 
the reading for roineidence with the axis of tlio })ositiou circle, 
Bet the mici*omcter to this mean. (5) Adjust the polar axis luoio 
exactly to the required altitude as follows. Point tlie telescope to 
a well-known star not far from the equator and near the meridian, 
and turn the |)ositioii ciicle so that the image of tho star by the 
diurnal motion ruius along the web. Read the decUiiation circle 
Now reverse the tolcsoope to the other side of tho iiolar axis and 
bisect the same star agfiiii, and again read the deelinatloii ciiclc. 
The moan of the two readings is tho star’s instrumental apparent 
declination ; the difl’erenec or the two readings is twice the index 
mor. To eliminate this latter it is only necessary to shift the 
vernier of tho declination circle by the screws provided for tlie 
jmrjiose, without uiielamping m deidinatioii, till tho circle reads 
the star's instrumental a])])arent declination. ’J'his btdng done, 
^oct another star near the meridian and compute its apfiareiit 
declination (allowing for ^fraction). Set the telescope to this com- 
puted reading and clamp in declination ; then cause an assistant to 


change the altitude of the polar axis (by the screw for the purpose) 
till the star is bisected by tho miciometer wire. (6) SeJeet any 
convenient known star about six liours from tho meridian ; compute 
its apparent declination (allowing for refi-actiou) ; and set the tele- 
scope to this reading in deidinatioii. Cause the assistant to turn the 
slow motion in azimuth till the imago oi tho st.ti is bist>ete<l by tho 
inicrometor web. (7) Repeat operatnjii .»> and make final corrections 
if necessary, (8) Kejieat operation 6 hiiiis both east and west 
of the meridian, and readjust a/innitli if iie>«>ssaiy. (9) Turn the 
position circle of the micrometer 90' j the declination axis 

nearly horizontal ; clamp the tdcscoja* in light ascension ; and ob- 
serve the time of tninsit of a known star aoioss tho web of the 
micrometer. Compute tho true hour angle of tlio star from tlie 
known error of the micrometer and the stai’s jiglit as(cnsion, and 
set the vernier so that the hour circle aliall irad tho computed 
hour angle. By these means, with .t pic\ioiisIy piepaicil j»ro- 
gramme, tho writer has frctpieiitly connib'teh ad‘|ust«(l an equa- 
torlil in less than an hour, so fiir as operations 4 to 9 w cic com emed. 

There still remain two instrumental emus of the sfmid (1) 
The line joining tho ojitical centre of the lens with the axis of 
rotation ot the ^losition eiicli- may not be at iijjlit angles to the 
declinatiou axis. (2) The di'clinatiou axis ini\ not lie at iiglit 
angle.s to the ])olar axis. In modi in c(|ualoiMls it i', usual to 
leave these adjustments to tlie maker, as to have them to the 
astronomeritvould be iiK'ompatible with tin gitat<st staiulity of tlio 
instrument. In a good inslninient tiicsc (iioiswill (‘eitainly be 
extremely small and have no influence on its ellieiemy loi ]»iaetieal 
jmrposes. The inetliods for ileteriniiimg tlieir amount uie given in 
most woiks on practical astrononn ^ 

Thcio remain two important optical adjustments wliidi must Iks 
very carefully attended to, vi/ , the ceniiiiig of tho lenses of tho 
object-glass relative to each othei and the centnng of the axis of the 
object-glass relative to that of the eye-jiiece ’I'lie foinier consists 
111 placing tho lenses of the (»bjei t glass so that the eenlrcs of cm va- 
tine of liicir surfaces shall ho in one stiaight line, which line m 
the axis of the object-glass This opciation is so delicate and 
requires .such siiccial cxpeiicme and skill that it should be left to 
the tanker of tlic object glass. An elegant method ol testing thi.s 
adjustment W’as given by 
Wollaston 111 rhil. Trans. ^ 

1822, p. 32 If the object- 
glass itself m perfectly 
centred, tho test of the 
(ciitring of its axis with 
that of the eye ]>iece is vei> 
easy : arc the dilfi act ion rings ’ ^ 

which sun on ml tho image of 
a blight star showm as iu lig. .33, oi is there flans that is, we the 
rings extemled on one side as in fig 84 ? If tin* latter is tlie case, 
that side of the object-glass towaids wlinb the flare is directed is 
too far from the eye-jnece, and should be brought 
towards it by the appropiiate .sc lews or other 
means provided by the makc*r. In a good oliject- 
gla.s8 |M*rlectly centred, on a iiiglit ot steady dt'- 
fiiiitioii, a bright star in focus slu>iilc] a})])c*ar as 
in fig. 83. 

A useful apparatus foi the adjustment of cen- 
tiing IS a small tdt\seo|K* (fig d.")} wliosc axis is in 
the centre of and at right angles to a flat meet* of 
bitt.ss in tho Rhaj)c of an ecpiilateral triangle littnl 
with screws at the thiee angles. To use this in- 
strument, placM* the points of the sciews on the 
object-glass as in fig. 88, so that tw'o angles of tlie 
triangle are m c*ontact with the inner edge of the 
cell of the ohjcct-glas.s, and ad]Ubt 
the screw a »o that the cross-wires 
in Ihe comiiioii focus of the objc»ct- 
glass and eye -piece of tho small 
telescMpe coincide wdth the image 
of the cross -wires of the micio- 
ineter of the telescojH* which mark 
the axis of rotation of the position 
circle. Now, keeping the same 
angles of the lirass triangle in con- 
tact with the cell, move the small 
centring teles(’o])c round the cir- 
cumference of tlie object-glass and 
note where there is the grc*utest dc- 
jiarture from coincidence. Coned 55^ -.Apparatus for odpiat- 
this dejiarturc half by Ihe sc'rew a mentof ceutnnK iiiasiu.ill tcicucope. 
of the small centring telescope and 

half by the centring screws of the object -glas*;. Tin* adjustment 
is jHjrfect when tlie centring telescope can be moved round the 
whole periphery of the object-glass in the aliovo manner wliilst its 
cross-wires continue to bis»*c't the eioss-wnes of the mi crometer o f 

' Chaxtytntt, Tractuat and Spherical Anttunomy, Mi] n pp. XTU-'IUO . Bronnow, 

Sphertoal Astronomy, i> 446 , and TirK)m)s, i*racUoal Astronomy, pp. JA 

xxni. — 20 
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the telescope. If sfter this adjttstment has been perfected the dif- 
fraction rings are still not circular round the images of stars, the 
fault is in the centring of the lenses of the object-glass 'vrith respect 
to each other, and the object-glass should bo sent to the maker for 
rectification. 

JMving Clock. 

The means employed to cause an equatorial telescope to follow 
the diurnal motion of a star obviously must not resemble the 
intermittent motion of an ordinaiy clock. Kumerous devices 
have been contrived for 
producing uniform mo- 
tion. But the limits of 
this article will only 
allow us to refer briefly 
to a few of those most 
commonly in use. Fig. 

87 represents Fraun- 
hofer’s governor. On 
its axis G is a pinion 
driven W a tram of 
wheels. Ime axis can les 
an arm BB, at the ex- 
tremities of which, at- 
tached by spnngs/, f\ 
are the weights D, 1)'. 

When these weights ac- 
quire a ceitaiu velocity 
of rotation the centri- 
fugal force is suffnicnt Fig 87 -Pmanhofri'i governor. 

to canse the weights to fly out and mb against the inside of the 
cylinder AA, aiut tlicu velocity is checked. Instead of a cylinder, 
the balls may i ub against the inside of a hollow cone, and by raising 
or lowering the axis 0 the contact of the weights with the cone may 
be made to take place wlieu the balls have slightly greater or less 



velocity, and thus tho rate of the cloik is regulated. A much 
better ariangcincnt is a modification of Watt’s governor, employed 
by Grubb and Cooke, The governor balls flr, g (fig. 88) repose on 
too points hy h of the arm KK till they reach their normal velocity, 
when they fl> outwards and bring the point S (tipped with leather) 
into contact with the fnctioii plate p. These clocks are simple 
in construction and act veiy well Newcomb in tho Washington 
cquatoiial has employed a long suspended conical pendulum ; when 
this pendulum lu the least exceeds its normal velocity (that is, its 


TELEftPHORTTS, bislioj) of Rome from about 128 till 
about 137, Rucceeiled »Sixtus I. and was followed by 
Hyginus. Eusebius in his Hutory gives tho date of tho 
martyrdom of Telesphorus as the first year of Antoninus 
Pius (138) and in his Chronicle as the eighteenth year of 
Hadrian (135). 

TELFORD, Titomab (1757-1834), civil engineer, was 
the son of a shepherd in E&kdale, Dumfriesshire, and was 
bom in the valley of the Mogget, 9th August 1757. From 
early childhood he was employed as a herd, occasionally 
attending the parish school of Westerkirk, whore his 
quickness and diligence helped to make up for his lack 
of oppoa‘tunity. On being apprenticed, at the age of 
fifteen, to a stone mason at Langholm, he found leisure 
not only to gain an acquaintance with Latin, French, and 
German, but to gratify his literary tastes by a wide variety 
of reading. In his early manhood he was much given to 
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normal departure from the vertical) it eetablishea an electrical con* 
tact which bringi friction to bear, and thus reduces the power 
applied to the pendulum. There is occasional tendency to elliptical 
motion, and the clock is otherwise troublesome. In the Bepsolds* 
driving dock of the 80-inch Pulkowa refractor the conical pendulum 
is reversed, being a heavy weight at the top of a vertical steel rod, 
kept in conical rotation ^ a pin at ite upper end, which enters a 
slot in a revolving arm. The rod is in fact a spring of such a form 
as to cause the revolutions to be nearly or ^fectly isochronous 
whatever tho angle of the cone of motion ; the clock is therefoie, 
within limits, independent of the power apjfdied to it or tho forco 
to be overcome. 



the writing of verse: a poem of some length on Eskdale 
a])|>cared in 1784 in the Poetical Mueewm, published at 
Hawick ; under tho signature of “ Eskdale Tam ” he con- 
tributed verses to Ruddiman’s Weekly Magazine \ and he 
addressed an epistle in rhyme to Burns, which was 
published in Curriers Life of tho poet. But these poetical 
effusions were of comparatively little value. In 1780 
Telford went to Edinburgh, where ho was employed in 
the erection of houses in tho new ” town, and occupied 
much of Ins spare time in learning architectural drawing. 
Two years later he proceeded to London, finding employ- 
ment in the erection of Somerset House. Having in 1784 
su]>erintended the erection of a house for the commissioner 
at Portsmouth dockyard, he next repaired the castle of 

^ Konkoly, Praeimhc Anlntmg srwr AneteUmg attron, Beobaeht* 
rngniy Brunswick, 1888 

Monthly November 1878. 
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Sir W. IHilteney, member for Shrewsbury, who conceived 
such a high opinion of his talents that he got him made 
surveyor of public works for the county of Salop. His 
earliest bridge was that across the Severn at Montford, 
finished in 1792. In the following year he was appointed 
engineer of the Ellesmere Canal, which led to his being 
employed for the chief canals subsequently constructed in 
Great Britain, including the Caledonian (1804), the Glou- 
cester and Berkeley (1818), the Grand Trunk (1822), the 
Macclesfield (1824), and the Birmingham and Liverpool 
‘Junction (1825). He was consulted in 1806 by the king 
of Sweden regarding tha construction of the Gotha Canal 
between Lake Wener and the Baltic, and, his plans having 
been adopted, he visited the country in 1810 to superintend 
some of the more important excavations. In 1803 lie 
had been appointed engineer for the construction of 920 
miles of roads in the Highlands of Scotland, a great part 
through very difficult country. Of the numerous bridges 
built in this line of roods mention may be specially made 
of that across the Tay at Dunkeld. Subsequently he 
perfected the road communication between London and 
Scotland and the northern towns of England. An under- 
taking of equal magnitude and importance with that in 
the Highlands of Scotland was a system of roads through 
the more inaccessible ]iarts of Wales, which involved the 
erection of the magnificent suspension bridge across the 
Menai Straits, begun in 1820, and the Conway bridge, be- 
gun in 1822. For the Austrian Government Telford built 
the Polish road from Warsaw to Brest. While the fame of 
Telford rests chiefly on his road and canal engineering, 
and the erection of the numerous bridges and a(|ueducts 
which this involved, ho also did good work in harbour 
construction. In 1790 he was employed by the British 
Fishery Society to inspect the harbours on the north-east 
coast of Scotland ; and, besides constructing the important 
fishing harbour at Pulteneytown, Wick, ho greatly improved 
those at the other principal fiffiing stations. His import- 
ant works of this kind were, however, his improvement of 
the harbours at Aberdeen and Dundee, and the construc- 
tion of the St Katherine’s docks at London. In 1828-30 
he drained the north level of tho eastern Fen district, an 
area of 48,000 acres. The erection of the Dean Bridge, 
EdinHUrgh, and of the Broomielaw Bridge, Glasgow, and 
the improvement (1833-34) of Dover harbour were the 
principal achievements of his later years. He died on 2d 
September 1834, and was buried in Westminster Abbey. 

Telford was never nmiiied. For twenty-one years ho lived at 
the Salopian coffee house, aftcrv^aids the Ship Hotel, Charing 
Cross. He W'us a fellow <»t the Royal Societies of London and of 
Edinburgh, and was annually elected president of the Institution 
of Civil Engineets from its commencement. He received tho 
Swedish order of kniglithood of Gustavus Vasa.’* 

Seo TelfoM'fl Memoirs, written liy litmself anil edited by John Bickman 
(18S8) ; also Siuiles’s Lives of the Ewjinens 

TELL. The story of William TelPs skill in shooting 
at and striking tlio apple which had been ])laced on the 
head of his little son by order of Gessler, the tyrannical 
Austrian bailiff of Uri, is so closely bound up with tho 
legendary history of the origin of the Swiss Confederation 
that they must be considered together. Both appear first 
in the 16th century, probably as results of the vmr for 
the Toggenburg inheritance (1436-50); for the intense 
hatred of Austria, greatly increased by her support of the 
claims of Zurich, favoured the circulation of stories which 
assumed that Swiss freedom was of immemorial antiquity, 
^hile, as the war was largely a struggle between the civic 
and rural elements in tho Confederation, the notion that 
the (rural) Schwyzers were of Scandinavian descent at once 
separated them from and raised them above the German 
Inhabitants of the towns. 

The Tell story is first tcund in a ballad the first nine 
stanzas of which (containing the story) were certainly 
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written before 1474, There is no mention made of the 
names of the bailiff or of his master, or of the hat placed 
on a pole. Tell is called “the first Confederate," and his 
feat is treated as the real and only reason why tho Con- 
federation was formed and the tyrants driven out of the 
land. It is probably to this ballad that Melchior Buss of 
Lucerne (who began his Chronicle in 1482) refers when, 
in his account (from Justinger) of the evil deids of the 
bailiffs in the Forest districts, he excuses himself from giv- 
ing the story. He goes on to narrate how Tell, irritated 
by his treatment, stirred up his friends against the governor, 
who seized and bound him and was conveying him by boat 
to his castle on the Lake of Lucerne, wlien a stonn arose, 
and Tell, by reason of his great bodily strength, was, after 
being unbound, given charge of the rudder on his promise 
to bring the boat safely to land. Ho steers it towards a 
shelf of rock, called in Kuss’s time Tell’s ]*latte, springs on 
shore, shoots the bailiff dead witli his crossbow, and goes 
back to Uri, where he stirs up the great strife which 
ended in the battle of Morgarten. In tliesc two accounts, 
which form the basis of the Uri version of the origin of 
the Confederation, it is Tell and Tell only who is the actor 
and the leader. Wo first hear of the cruelties of Austrian 
bailiffs in the Forest districts in tho Bemew Chrmv'h of 
Conrad Justinger (1420). No names or details are given, 
and tho dates are different in the two recensions of the 
Chronicle as “olden days before Born was founded” (t e,, 
before 1191) and 1260. Several details, but only one 
name, are added in the Be Kobiliiate et Busticitaie Binloqm 
(cap. 33) of Felix Hemmerlin, a canon of Zurich, who 
wrote it after 1451 and before 1454 ; in this last year he 
w'as imprisoned by the Schwyzers, w^hom he had repeatedly 
insulted and attacked in his books. According to liirn, 
the men of Schwyz and of Untciwalden were tho first to 
rise, those of Uri following suit much later. But neither 
Justinger nor Hemmerlin makes any allusion to Tell or his 
feat. 

Tho Tell story and the “ atrocities ” story are first found 
combined in a MS. known as the White Book of 
Thi»y are contained in a short clironicle written betw’een 
1467 and 1476 , probably about 1470 , and based on oial 
tradition. Many details are given of the oj)pie&sions of 
the bailiffs : we hear of Gessler, of the meeting of Stou 
pachor of Schwyz, Furst of Uri, and a man of Nidwald at 
the Hiitli, — ^in fact, the usual ^e^sion of tho legend. To 
give an instance of tyranny in Uri, the author tells us the 
stoiy of the refusal of “ d(T Thall " to do reverence to tho 
hat placed on a pole, of his feat of skill, and of his shoot- 
ing tho bailiff, Gessler, from behind a bush in tlio “hollow 
way” near Kiissnacht. Tell is represented as being one of 
those wlio swore at the Rutli to drive out the oppressors ; 
but tho narrative of his doings is merely one incident in 
the general movement wdiich began quite independently 
of him. The chronology is very confused, but tho events 
are placed after Rudolph’s election to the cmjiiro in 1273 . 
This is the only account in which Ti'll is called “dor 
Tliall,” which name he himself ex])lains by saving, “ If 1 
were sharp (wV:/«/) I should }>o called something else and 
not der Tall,” t.r., the simpleton or slow wutted man. 
The only other known instances of the T^ri vci-sion of 
the legend relating to the origin of the ('’onfederatioa 
are the Latin hexameters of Glareanus (1515), in which 
Tell is compared to Brutus as “assert or patiia% \ index 
ultorquo tyrannum,” and the Vnierapicl (compised in 
1511 - 12 ), a play acted in Uri, in which Russ’s verhioii is 
followed, though the bailiff, who is unnamed, but aimciunces 
that he has been sent by Alliert of Austria, is slain in the 
“hollow way.” Tell is the chief of the Rutli leaguers, and 
it is his deed which is the immediate occasion of the rising 
against the oppressors, which is dated in 1296 . Mutiu® 
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^1540) is the latest writer who, in his description of the 
origin of the Confederation, does not mention Tell and his 
Act. The two stories are now firmly hound together ; the 
version contained in the White Booh is the accepted one, 
though small additions in names and dates are often made. 

The task of filling up gaps, smoothing away incon- 
sistencies, rounding off the tale, was accomplished by Giles 
TsrHxrDi whoso recension was adopted, with a few 
Alterations, by Von Muller in his Jlidory of the Confedern- 
Jtion (1780). In the final recension of Tschudi’s Chronicle 
(1734-36) which, however, differs in many particulars 
from th', original draft still preserved at Zurich, we are 
told how Albert of Austria, with the view of depriving the 
Forest lands of th(*ir ancient freedom, sent bailiffs (among 
them Gessler) to Uri and Schwyz, who committed many 
tyrannical acts, so that finally on 8th November 1307, at 
the llutli, Werner von Stauffachor of Scliwyz, Walter 
Furst of X^ri, Arnold von Melchthal in TJnterwalden, each 
with ten com])aiiions, among whom was William Toll, re- 
solved on a rising to expel the oppressors, which was fixed 
for New Year’s day 1308. A few days later (November 
18) the Tell incident takes place (described according to 
the W/ute Book version), and on the ajipointed date the 
general ri-iing. Tschudi thus finally settled the date, 
whicli had betore varied from 1260 to 1334. He utterly 
•tlistorts the real liistorical relations of the Three Lunds, 
though lie brings in many real historical names, their owners 
being made to jierform liistoricolly impossible acts, and in- 
troduces many small additions and corrections into the story 
AS he had received it Jn jiarticular, while in his fir.st draft 
he speaks of the bailiff as Grysslcr- *tho usual name up 
to Ills time, except in the White Book and in StumpflTs 
Chronicle of 1548— in Ills final recension he calls him 
Gessler, knowing that tliis was a n-al name. Later writeis 
added a few more particulars,— tliat Tell lived at Burglen 
and fought at Morgarten (1598), that he was the son-in- 
law of Fnrst and had two sons (early 18th century), kc, 
Joliannes von Muller gave a vivid description ot the oath 
At the Rutli by the three (Tell not being counted in), and 
threw Tschudi’s version into a literary form, adding one 
or two names and adopting tliat of Hermann for Gessler, 
calling him of “Bruncck.” Schiller’s play gave the tale a 
world-wide renown. 

The story was, on the ground of want of evidence, 
T(*garded as suspicious by Giiillimaii in a private letter of 
1607, and doubts were expnjssed by the brothers Iselin 
(1727 and 1754) and by Voltaire (1754) ; but it was not 
till 1760 that the legend was definitely attacked, on the 
ground of its similarity to the story of Tokko (see below), 
in an anonymous pamphlet by Freudenberger, a Bernese 
])astor. This caused great stir ; it was luiblicly burnt by 
order of the Government of Uri, and many more or less 
forged proofs and documents were produced in favour of 
Tell. The researches of J. K Kopp ^ first cleared up the 
real early history of the league, and overthrew the legends 
of the White Book and Tschudi. Since then many writers 
have worked in the same direction. Vischer (1867) has 
oarofully traced out tin* successive steps in the growth of 
the legend, and Rochliolz (1877) has worked out the real 
history of Gessler as shown in authentic documents. The 
general result has been to show that a mythological marks- 
man and an impossible bailiff bearing the name of a real 
family have been joined with confused and distorted re- 
miniscences of the events of 1245-47, in which the names 
of many real persons have been inserted and many un- 
Authenticated acts attributed to them. 

Tbo biory of tho skilful marksman who succeeds in sti iking some 
Amall object placed on the head of a man or child is very widely 

^ Dociimenta for the History of the Federal AUumces^ 1835 and 
1851, and his History ^ part ii., 1847. 
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spread: we find it in Denmark (Tokko), Norway (two venions), 
Iceland, Holstein, on the Rhine, and in England (William of 
Cloudesley). How it came to be localized in Uri we do not know ; 
possibly, through the story of the Scandiuaviau colonization of 
Schwyz, the tale was fitted to some real local hero. 

The alleged proofs of the existence of a real William Tell in TJri 
in the 14th century break down hopelessly. (1) The entries in 
the parish registers arc forged. (2) As to the Tell chapels— (a) 
that in the ** hollow way*’ near Kussnaiht was not known to 
Melchior Russ and is first mentioned by Tschudi (1570). (5) That 
on TelTs Platte is also first mentioned in Tschudi. The document 
which alleges that the’ chaiKsl was built by older of a **landK- 
gomoinde” held in 1388, at which 114 men were ptesent who had* 
t^n personally acquainteil with Tell, was m*vcr lioard of till 1759. 
The ]>roce88ion in boats to the whore the cliapel stands may 
be very old, but is not connected with Tell till about 1582. {c) 
Tlie cha|iel at Burglen is kiioMU to have been founded in 1582. 
Other documents and statements in support of the Tell story have 
even loss claim to credit. It has been pointed out above that with 
two exceptions the bailiff is always called Gryssler or Grissler, and 
it was Tschudi who popul<an/ed the name of Gessler, though 
Grissler occurs as late at 1765. Now Gcsblcr m the name of a leal 
family, the history of which ft om 1250 to 1513 has been worked 
out by Kochliolr, who shows in detail that no member ever played 
the pait attributed to the bailiff in the legend, or could have done 
so, and that the Gesblors could not have owned or dwelt at tbo 
castle of Kussnacht ; nor could they liavc bci n called Von Bruiieck. 

In the Ifmcrspiel the name of the bailifl’s seivaiit who guatded 
the baton the polo is given as Htini/ Vogely, and we know that 
Fiiwirich Vogeli was the name of one of tlie chief military officeis 
of Peter von Hagcnbach, who from 1109 to 1471 adnnnibtcrcd for 
(fiiarles the Bold, duke of Biiigundy, llic kinds (Alsace, AuC.) pledged 
to him by Sigismund of Hapslmig. Now Hageiihaeh is known to 
have cummittecl many cruelties like those attiibuted to the bailiffs 
in the legend, and it has been plausiidy conics tiiud that his case 
has really given rise to these stoiirs, cspnially when we find that 
tho Contederates had a hand in his cant me and e^ecutlon, that 
m a document of 1358 Ilagcmbachs and Gcsslers a}>]>ear side l>y 
hide as witnesses, and that the IJagcnbiKhs hml ficqucnt trans- 
actions with tho Ilapsbiirgs and tin a vassals. 

Among the last nuiriht x of hoolvM and iMrnpldets on tlie Tell stoiy, tl»e two 
most to be repommemlod are W. Visehei, Tin Suire ion ihr jiejiemtiff tin U o/d. 
htattCf I<ei|)slp, 18t»7, and L L. lloplihol/, JtU iind with a volump ol 

doPUinentH ]250*]5ri, lledbronn, 1R77. (ointment Riiiitnianes of the pon 
trovetsy will be found m any modem iKiok. on Sw ish hist-oi), and mote i)aitipu 
laily In G. von Wyss, yWterd. d timltnitict — I nt*>twaldtn 
— iw ihn, Jahnn Ziineh, iS'iS All lliiber, IHi WaUUiuUt hn zitr 

ftUtn Jkgiwntiungihrtr Ktdgx tiossnibchaJU xnU timin Jnhanne vltrr die gfschnht 
luhs Stcliung tits irdh, IVd, ImiHhturk, IhOI , Alheit KiUn t, Ics (h lyints dt la 
Con/idnrtUton Suvue, JIi\toirt v( Lr/t Gem lu, IbOO (W . A 11. C ) 

TELLER, Wilhelm Abkaham (1734-1804), was tho 
.son of the Lci])sic clergyman, Romarms Teller, who edited 
the earlier volumes of the Etiffhsches Bihelwerk (in 19 \oIs., 
1749-70), an adayitation for German rc*aclers of tlfe exo- 
getical works of Willet, Ainswrorth, Patrick, Poole, Henry, 
and others. Teller was hoin at Leiyisic on 9th January 
1734, and studied philosophy and theology in the uni- 
versity there. Amongst the men wdiose influonce mainly 
determined his theological position and line of work was 
J. A. Ernesti. His writings juvsciit rationalism in its 
course of develojiment from Biblical sujiernaturalism to 
the borders of deistical naturalism. His first learned pro- 
duction was a Latin translation of Kcnnicott’s Dissertation 
on the State of the Pointed Uetjrew TcH of the Old Testament 
(1756), w^hich w’as followed the next year by an essay 
in which he expounded his own critical jiriiieiplcs. In 
1761 he was appointed pastor and professor of theology 
in Uie university of Helinstadt. Here he ymrsued his ex- 
egetical, theological, and liistorical researches, the results 
of which ajipcared in liis Lehrhuch des christlirhen Gtanhens 
(1764). This work threw the entire theological world 
into commotion, as mu,ch by tho novelty of its method as 
by the licterodoxy of its matter, and more by its omissions 
than by its positive teaching, though everyw^here tho 
author seeks to put theological doctrines in a decidedly 
modern form. In consecjuence of the storm of indignation 
the l)ook provoked. Teller eagerly accepted an invitation 
from the Prussian cultus minister to tlie post of prebendary 
of Koln on the Spree, with a seat in the Berlin consistory 
(1767). Here he found himself in the company of the 
rationalistic theologians of l^ussia— Sack, Spalding, and 
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others — and became one of the loaders of the rationalistic 
party, and one of the chief contributors to Nicolai’s Allge- 
mnm Deutsche BiUioiheh Teller was not long in making 
use of his freer position in Berlin. In 1772 appeared the 
most popular of his t »oks, Wbrterhuch zum Nenum Tester- 
merit (6th etl, 1 805). The object of this work is to recast 
the language and ideas of the New Testament and give 
them the form of 18th-century illuminism. Thus Heb. 
xiii. 8 signifies the permanence of Christ’s teaching, and, as 
the New Testament has no word for Christianity, “Christ ” 
may mean sometimes His person and at oUiers His doctrine 
or the Christian religion ; JJol. i. 1 5 signifies the priority of 
Christ to all other Christians. By this lexicon Teller had 
put himself amongst the most advanced rationalists, and 
his opponents charged him with the design of overthrowing 
positive Christianity altogether. The edict of Wollncr 
(1788), and Toller’s manly action as consistorialrath in de- 
fiance of it, led the Prussian (Government to pass upon him 
the sentence of suspension for three months, wdth forfeiture 
of his stipend. He was not, however, to be moved by 
such means, and (1792) issued his work Die Religvm der 
VoUkonnuenmn^ an eX}M)sition of his theological position, 
in i\hich he advocated at length the idea, subsccpiently 
often urged, of “the perfectibility of Christianity,” — that 
is, of the ultimate transformation of Christianity into a 
scheme of siiii])le nioralit}^ with a complete rejection of 
all specifically Christian ideas and methods. This book 
rei)resftnts the cMilminating point of German illuminism, 
and is separated by a long process of development from 
the author’s Lclirhuch, Teller died on 9th December 18\)4. 
In addition to the above works he wrote Anleitung zur 
Religion idjcrhnupt und zinn AUgemeinen des Chri^teuthums 
insbesondere (1792); and, besides his contributions to the 
AUgemeine. Deutsche Jiibliuthek, ho edited a popular and 
practically useful Afagadn fur Prediger (1792-1801). 

Stio Gass, Oncliichfc der prufe^fuufhcficn DoqmaUkt iv. jj]> 206- 
222 ; Tholuck, ait. “Tellci,” in lltMVOg Jiealeiidjlh ; Doling, 
Jfeutsche Kanxplredner des ISteii vud lOleii Jahrh,^ ]>. 606 sq. , 
Pujiey, Causes of the Late Kationalistic Character of Gtnnau 
Theiloqy (18*28), p. 150. 

TKLLKZ, (lAinnKL (c. 1570-1648), Spanish dramatist, 
bettor known as Tiiwo de Molina (his nom dejilume)^ was 
born about the year 1570, and about 1613 entered the 
order %f the Brothers of ('’liarity at Toledo. In 1645 he 
became prior of the monastery of the order at Soria, 
where he died in 1618, 

His dramatic woiks arc said to liavc numbered nearly 300, but of 
the.so only a small jirupurtion are now extant. A Hclection of the 
best of tliciii >\ds edited by ri.iit/.enbu.s(li in 1839-42 (Madrid, 12 
vols.). See Duama, vol. vii. p. 421, and Spanish LiriciiAii rk, 
vol. xxii p. 3.'>9. 

TMLLKMIKIIRI, a seaport town of India, in Malabar 
district of M.wlras, situated in IT 44' 53" N, lat. and 
75" 31' 38" E. long. It is a healthy and picturesipio 
town, built upon a grou]) of wooded hills running down 
to the sea, and is protected by a natural breakw'ater of 
rock. Tlio toAvn with its suburbs occupies about 5 square 
miles, and was at one time defended by a strong mud wall. 
The citadel or castle still stands to the north of the town. 
The East India (.ompany established a factory hero in 1683 
for the pe]>per and cardamom trade. For two years 
(1780-82) the town withstood a siege by Hyder’s general 
Harddr KhAn, and in tlie subsequent wars with Mysore 
Tellicherri was the base of operations for the ascent of 
the GliAts from the west coast. In 1881 the population 
was 26,410. 

TELLURIUM. See Selenium and Tellurium. 

TELPHERAGE. See Traction. 

TEMESVAU, a royal free city and capital of the county 
of Temes, is the chief town of south-eastern Hungary. It 
lies on the navigable B6ga Canal and the river BAga, in 
45* 47' N. lat. and 2r 14' E. long. The inner town is 
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fortified and separated from the suburbs by a glacis, now* 
partly converted into a park. Temesvdr is the seat of tho 
Roman Catholic bishoj) of CsanAd and of a Greek bishop, 
as also of several Government departments of great im- 
portance, and of one of the fifteen army corps of the 
Austrian-Hungarian army. The majority of the inhabit- 
ants follow industrial and commercial pursuits, and carry 
on a brisk trade in groin, flour, spirits, fruits, flax, and 
hemp with the neighbouring districts and with Roumania 
and Servia, by means of the Arad-TemesvAr and the 
Austrian-Hungarian State Railways, as well as by the Bega 
Canal and by road. The town possesses many charitable 
and educational establishments, and i» a favourite plaice 
of residence on account of its neatness and cleanliness. It 
has been lighted by electricity since 1 883. Among the build- 
ings specially worthy of notice are some fine old churches, 
a new theatre, and a synagogue in the Byzantine style 
TeinesvAr played an important jiart in the Turkish wars and 
in that of 1848-49. The population was 37,500 in 1886 

TEMMINCK, Konrad Jacob (1778 1857), keeper ol 
the Leyden museum of natural history, was especially 
distinguished as an ornithologist, and w'as the author ol 
many magnificently illustrated systematic works. Si^e 
Ornithology, vol. xviii. p. 11 sq. 

TEMPE. See Thessaly. 

TEMPERA, or 1)istemx»ek,* is a method of painting in 
which solid pigments are em])loyed, mixed with a water 
medium in w*hich some kind of gum or gelatinous suh 
stance is dissolved to prevent the colours from scaling off. 
Tempera is called in Italy “ fresco a set*co,” as distinguished 
from “frc.sco buoiio,” or true fres(‘ 0 , painted on freshly 
laid patches of stuc(*o. The iioculiarities of true fresco 
are described in vol. ix. p. 769 sq. The disad\antages 
of tempera painting are that it will not bear exposure to 
the weather ; the pigments merely lie on the surface and 
do not sink into the stucco, as is the case with true fresco 
jugments; moreover, the medium used, being soluble in 
w'ater, will not stand the rain. Its advantages are that 
the painter can w^ork at leisure, ami can also transfer oi 
sketch his whole design on the dry finished surface ; while 
in fresco work each jiortion of the design is hidden ])iece 
meal as each new patch of stucco is applied (see Raphakl, 
vol. XX. p. 279). Another important point is that a far 
greater variety of pigments can be used in teinjiera paint- 
ing, as they are not subjected to the caustic action of wet 
lime. Lastly, tempera jiainting can be applied to any 
substance, such as dry plaster, wood, stone, terracotta, 
vellum, and jiaper.’*' Various media have been used for 
tempera work, such os the glutinous sa]> of the fig and 
other trees, various gums which are soluble in w'ater, and 
size made by boiling down fish-bones, jiarchmcnt, and 
animals’ hoots. In more recent times a miAtiiro of egg 
and vinegar has been found to make a good UH*dium, 
especially when it is desirable to atiply thi‘ colouis in 
considerable body or imjicisto, rainting in tt'inpera is 
jirobably the oldest method of all, and was usisl in ancient 
Egypt very largely, as can be seen by an examination ol 
the many existing examples on papyrus or wood and stone 
thinly coated with a skin of fine plaster {g^sso), Othei 
ancient examples have been found in Babylon and Ninc\eh, 
and for internal work it a])pcars to liavc been much cm 
ployed by the Greeks. To some extent tempera was nsixl 
by the Romans, though in most case.s a eoinbination of 
fresco and encaustic (hot w'ax) w'a.M employed for their 
mural decoration (see vol. xvii. p. 42). 

some account of tempera itamting lu cI.'issk.iI .md niedi.i’\ul 
times, see Mubal Dkcoratton, vol. xvn. pp 39 47 

» Hence it used to be called “ water- work ” ; see Shakivsjjeare, lien 
/r., part ii., act u. sc. 1. 

• Miniatures and illuminated letters in niodiaival MSS were painted 
with very finely ground colours mixed with a tempera medium. 
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Id medk^val times^ from the 6th century in the 
Byzantium of Justinian down to the 14th century, most 
painting, whether on walls or panels, was executed in 
tempera, though in many cases it appears to have been the 
custom to put in the coloured ground in true fresco, and, 
when that was diy, paint on it the complete picture with a 
tempera medium. This was the method used in the Byzan- 
tine wall-paintings in ^he churches of Thessalonica, Mount 
Athos, and elsewhere. A similar practice existed in Eng- 
land and other northern countries,^ as in the veiy complete 
series of paintings on the walls and vault of the chancel 
of Kempley church, Gloucestershire, dating from about 
1100. Most commonly, however, in England qa in France 
and Germany the whole j)ainting was done in tempera, 
the iiuished surface of tlio plaster being first covered with 
a wash of old slaked lime or whitening. As a rule every 
inch of stone, whether carved, moulded, or plain, in the 
cathedrals and other churcliea of inediieval France, Eng- 
land, and other countries was covered with this thin coating 
of white, and then elaborately decorated with tempera 
painting. In those rare cases where want of money pre- 
vented the application of colour the stone-work of the in- 
terior received the coat of white, so tliat at any future 
time the colouring might be added, and also because the 
feeling of the Middle Ages evidently was that bare stone 
inside a building had an unfinished and uncomfortable 
look,*'^ and was cpiite as unsuitable in a richly decorated 
and furnished cathedral as it would now be considered in 
a lady’s drawing-room. The axlditional splendour gained 
by the use of minute j>atterns stamped in gesso, thinly 
laid over the surface of the stone, is described in MubaIi 
Decoration, vol. xvii. p. 47 ; see also fig. 17. 

TemjfHra in Italy , — For panel and canvas paintings 
tempera continued in use till nearly the end of the 15tli 
century, when the Flemish method of oil painting gradu- 
ally took its place. In many cases with panel pictures of 
the latter part of the 15th century it is now difficult, if 
not impossible, to bo sure whether they were painted in 
tempera or in oil, either because both methods were com- 
bined— the ])icture being begun in teiniKjra and finished 
With oil glazings — or because an oil varnish has been laid 
over the tempera pictures, and so the pigments have ab- 
sorbc'd oil out of the varnish and have thus practically 
beconio associated with an oil medium. In some cases 
slight peculiarities of brush-work bear witness to one 
medium or the other ; but these appearances are often de- 
ceptive, and any real certainty on the point is unattain- 
able. The round panel of the Madonna and St Joseph by 
Michelangelo may be mentioned as an example of these 
doubtful case.s. 

In the main the earlier tcm])era easel pictures were 
painted on wood, — pear, pojilar, or walnut being commonly 
used ; but a few painters preferred in some cases to use 
canvas.^ l^he National Gallery of London possesses a very 
beautiful example of this, — the Entombment, attributed 
to Van der Weyden (see Schools of Painting, vol, xxi. p. 
438, fig. 29), which is most delicately and yet powerfully 
{lainted on linen without any priming. Usually both 
panels and canvas were prepared for tempera by being 
covered with a fine jiriming or coating of gesso (plaster). 
Some later painters used marble dust; others unfortu- 
nately used white lead, which has since blackened through 
the absorption of gases from the air. 

^ A fine example of 14th-centtiry tempera j)aintmg in & 4en ih 
iliuatrated in vol. xvii plate I. 

‘ Nothing could be more opposed to the spirit of the Mtodle Ages 
than the modem rage for cutting off plaster and scraping old atone ^ 
work, under a mistaken notion of esthetic honesty. 

’ In order to ensure an even surface some painters prepami their 
panels by covering them with linen or vellum, over which the gesso 
pnming was laid. 


In the case of wall paintings, both tempera and fresco^ 
were used together, — the proportion of fresco work being 
gradually increased. In the 13th and most of the 14th 
century little more than the groundwork of the picture 
was })amted in fresco, though this varied according to the 
custom of each painter. In the 15 th century increased 
technical skill and rapidity of execution allowed much more 
complete work to be done in fresco, till at last nothing 
but a few finishing touches were done in tempera. For 
this, exceptional certainty of touch and speed of execution 
were required, and some weaker painters never attained to 
a very complete mastery over the fresco process. The 
brilliant series of wall paintings by Pinturicchio in the 
cathedral library at Siena contain a very large proportion 
of tempera work, in spite of which they are still in a wonder- 
ful state of preservation. Haphael’s rapid advance in the 
mastery of fresco-work is clearly shown in his paintings in 
the Vatican stanze, each one of which is carried to a further 
stage in true fresco than the preceding. Thus the earli^ 
est painting of the series (the Disjmta) is very largely 
executed in tempera, while some of the later ones are 
nearly completed in fresco, and sliow the most j*erfect skill 
in that difficult process. Michelangelo was specially re- 
markable for his great power in fresco, and carried his 
Sistine paintings to a very advanced stage before toucliing 
them with tempera. Sad to say, what tempera finishing 
touches he did apply have mostly been scraped off during 
the many cleanings and repairs that these works have 
undergone ; and the same misfortune has happened to a 
large number of other important i>icttircs. Tempera was 
specially used for paintings on canvas which were in- 
tended to bo hung like tapestry, a.s, for example, the fine 
15tk-oentury series at Bheims and ^Mantegna’s Triumph 
of Julius Csesar at Hampton Court. ^ It was also much 
used for large cartoons, such as liaphaeFs tapestry designs, 
now in the South Kensington Museum. After the first 
half of the 16th century tlie increasing use of oil painting, 
assisted by the artistic decadence of the age, caused the 
gradual disuse of both fresco and tempera. 

A third process, often used during the earlier Middle 
Ages, was a sort of compromise between tempera and 
fresco. A finished stucco surface \Na8 prepaicd as for 
ordinary tempera, but before each day’s j^aiiiting the jSlaster 
was soaked with water, so that the jiigments, laid on to 
the wet jilastcr, to some extent sank below the surface, 
though without penetrating as deeply as they would on 
newly mixed stucco. (j. h. m.) 

TEMPERANCE SOCIETIES.^ Tlie modern temper- 
ance movement iiiuy be said to date from the ])ublication 
at Philadelphia, in 1785, of Dr Benjamin Rush’s essay on 
“ The Effects of Ardent Sjiirits on the Human Body and 
Mind,” which was republished in the GmUemarCa Magazine 
of 1786, and had a wide circulation. The distinction which 
he draws between distilled and fermented liquors has, 
however, no foundation in fact, the difference being one 
of degree and not of kind. In 1808 Dr Lyman Beecher 
and Dr B. J. Clark, both readers of Rush, took action, and 
the result of the work of the latter was the formation of 
what is believed to be tlio first modern temperance society. 
It was formed in Greenfield, Saratoga county, New York, 
as an anti-spirits association, and still remains a teetotal 
society. This example was soon followed elsewhere, the 
early societies all restricting their scope to advocacy of 
moderation in the use of distilled liquors, and placing 
no inhibition upon fermented drinks. One society had a 

^ ** Fresco *’ here means " fresco buono,” or true fresco. 

• I5ee vol. xvii. j). 88. 

* The manner ami degree in which the law has in recent years 
regulated the sale of intoxicants is described under Lxquob Laws (vol 
xiv. n. 688). 
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1;)yi!llaw requirittg any member 'wbo became iotoxicated to 
treat all we other members. The work made farther 
progress when the American Temperance Society was 
founded in 1826. Three years later Prof. John Edgar of 
Belfast called attention to the need for similar work in* 
Ireland; and John Dunlop nearly at the same time 
organized a temperance society in Glasgow. In 1830 
the first English temperance society was founded at Brad- 
ford. The habitual use of fermented liquors in England 
was a prolific source of drunkenness, and the evil was 
greatly increased by the passing of the Beer Act in October 
1830. Hence some of the reformers began to abstain from 
all forms of alcohol. TMs new departure found its leader 
in Joseph Livesey of Preston, a man of singular zeal and 
benevolence, who with six others signed a jdedge of total 
abstinence on Ist September 1832. The reformers were 
soon divided over the fierce “battle of the pledges.” 
Some were willing to pledge themselves to abstain, but 
not to refrain from providing alcoholic drink for their 
visitors. After the formation of the distinctive total 
abstinence organizations, the moderation societies died of 
inanition. It should be mentioned here that the Society 
of Bible Christians, founded at Salford in 1809, adopted 
the rule of abstinence from flesh meat and intoxicants, 
and that a number of the “radical reformers” \iere ab- 
stainers from a de<«ire to diminish the ])ublic revenue, 
which they regarded as devoted to wrong purposes by the 
Government of the day. In Ireland Father Theobald 
Mathew became president of the Total Abstinence Society 
in Cork in 1838, and the “pledge” was taken from his 
hands by crowds; before he died in 1856 between throe 
and four million persons are said to have received it from 
him in the course of his journeys, J. S. Buckingham 
secured the appointment of a committee of the House of 
Commons, winch sat in Juno 1834, to inquire into drunken- 
nesH. The ac^ec'tive “ teetotal ” was first used in Septem- 
ber 1833 by Richard Turner, a reformed drunkard, to 
express the thoroughgoing princiiilo of total abstinence, 
but wliether lie coined the word, or whether it "was merely 
a stuttering jiroimnciation of “total,” or an old dialect 
word has been disputed ; Prof. Skeat (Ett/tn, a r, 

“ Teetotal ”) believes it is an emphasized form of “ total,” 
formed on the principle of reduplication. The early 
teetotalers were earnest missionaries. In consequence of 
their efforts societies and leagues multiplied, periodicals 
were established, and, notwitlistanding many failures and 
apparent retrogressions, the temperance movement pn>- 
gressod. One of the chief forms of thrift amongst the 
artisan class was that of the friendly society, the meetings 
of which were usually held at the jmbl ic-hou.se, large 
sums being spent (sometimes by rule) on liquor. Jn 183.) 
the Independent Order of Rechabites was formed at Sal- 
ford, and has since had a prosperous career as a working- 
class insurance company on temperance principles. The 
♦Sons of Temperance and the Total Abstinent Sons of the 
Phoenix are similar organizations. The sickness and 
death-rate among members of these bodies is much below 
that of the ordinary friendly societies. The beneficial 
effect of abstinence upon health and longevity is shown 
by the experience of the United Kingdom Temperance 
Provident Institution, the example of which has led 
several large insurance companies to add a special section 
for teetotallers. The statistics of these offices show that 
the mortality of tlie ordinary insured is considerably 
heavier than that of the abstainers. A vehement con- 
troversy arose at an early jieriod as to the use of sacra- 
mental wine, and the nature of the wines mentioned in 
•Scripture was discussed in innumerable pamphlets. The 
result has been that in a number of cases the wine now 
used for sacramental purposes is understood to be unfer- 


mented. The cosmopolitan character of the movement 
was shown by the meeting of the World’s Temperance 
Convention at London in 1846. The Scotch United 
Presbyterian Abstinence Society, originated in 1845, was 
one of the first of the church societies, ; and tlicre are now 
few, if any, religious denominations eiilier in England or 
America in which such organizations are wholly wanting. 
The Church of England Temperance Society has two 
sections, one pledged to the temperate use of intoxicants 
and the other to total abstinence. This method of organ- 
izing has found imitators. The enatitmeut of the Maine 
Liquor Law in America in 1851 (see vol. XV. p, 299) led 
to the formation, in 1853, of the United Kingdom Alliance, 
which has for its object the suppression of the Ji(]uor traffic 
by legislation, and with a view to this .suggests that a power 
of local veto should be plac*ed in the liaiids of the rate- 
payers. This proposal tw>k i»arliamentary form in the 
Permissive Bill of Sir Wilfrid Lawson, wlmdi was ulti- 
mately withdrawn and replaced by a “ local option ” re- 
solution, which has been thrice affirmed by the House of 
Commons. Temperance hotels, teinperaneo cales, British 
workmen public-houses, cocoa houses, coffee palaces, tee- 
total clubs, have arisen in many ])laces as social aids of 
the temj)crance movement. 

In 1868 the Good Templar order was introduced into 
England from the United States, where it had come into 
existence several years earlier. In England it made rapid 
progress, until it was seriously checked by a dispute arising 
out of the Negrr> question ; but the two sections have 
again reunited (1887). Good Tcniplary is the free- 
masonry of temperance, ^\itll litual, pa^s^ords, grips, J:c., 
closely modelled on those of the old secret sc»cieties. It 
lias had a remarkable extension in Great Britain, the 
United Sbites, the British colonics, and in Scandinavia, it.H 
fl-Kgregate membership now reaching over 623,000. One 
of its results has been the fonudalion of a temperance 
orphanage at Sunbury-on-Thames. Side by side with the 
general movement there lias been a .special movement 
against the use of alcohol as medicine, and the tendency 
of medical teaching now favours at least restriction of its 
use as a theraiioiitic agent. The J..oiidon Temperance 
Hospital for tlie non-alcoholic treatnn nt of disease wa.s 
opened in October 1873. The importance of training the 
young was early recognized by the leaders of temperance 
reformation, and the labours of Dr B. B. Grindrod of 
Manchester and !Mrs Garble of Dublin led to the forma- 
tion of bands of hoj>e, which are now found in connexion 
wuth many places of worship. The juvenile temples of 
the Good Templar order also work in the same direction. 
The Woman’s Christian Temperance Union, founded in the 
Ignited Htates in 1874, is one of the latest forms of tem- 
perance activity. A branch was organized in Great Britain 
in 1876 ; and in 1883 the World’s Women’s Temperance 
Union came into existence. 

Ilic tcnqwraneo inovciiiout has now branched out into a multi- 
tude of orgaiiizatioiiB in the IJintod Kingdom, of wliuh tin* Rail- 
way Tem|KTaiiee Union, the nost-otfico tomiM*raiice soiietics, and 
associations connetted with the arm\ and navv an lvi>cs. The 
oiganizations of a moio general character aio the Ignited Kingdom 
Alliance, which is very active in the dibscmination of tfctot.il 
d'lctrinos generally, tlie National Tompeiamo League, the S«oltish 
Temperance l^eague, the British Tcmju raiu c League, tlu Scottisli 
JVniiis&ive Bill Association, the Irish Tcmpciaiitt League,^ and tlie 
Irish Association for the Pievention of Intemiinaint. 'J'luic are 
also large district and county societies Ntvt to th<stM*oinc the 
secret orders, of whiih the Rechabites, Sons of Te inpciain j. Sons of 
the Phmnix aie large benefit soeieties I’ln Inih p« iul< nt Onh r of 
Good Templars is non -benefit iar3% and seebs in its “lodges to 
provide sotiul attractions, and at the same tunc to ti nn the mcni- 
W& ill temperance work ; it is probably tlie hugest voliintaiy 
association in the world. There are .societies in (onnexion with 
the various lebgious bodies, of wdinh the (Miurtli Fngland 
Temperance Society, the Catholic I^caguc ol the Cross, the Baptist 
Total Abstinence Societ^s are piominont lustauccb. 
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T>te oldest organization in America is llie Sons of Temperance 
(1842), now numbering about 80,000 members. The Independent 
Order of Good TempIarB (1851) is the largest, its membership 
lypproaching 100,000. Both these, as also ttie l^yal Templars of 
Temperance (1877) and the Templars of Honour and Temperance 
(1845), are mutual benefit societies. The Woman’s Chiistian 
Temperance Union, the National Temperance Society and Pub- 
lication House (New York), and the National Prohibition Party 
are active in educational work. The Woman’s Christian Temper- 
ance Union is the outgrowth of “the Women’s Crusade’* (1872), a 
remaikable uprising among the women oi Ohio and Pennsylvania 
against the lii^uor tratlie. The organization was effected in 1874, 
and has since spread throughout the United States, its member- 
ship now (1887) numbering 207,000. Its^ influence has been 
widely felt in legislatures and in elections in which prohibitorv 
laws have been voted upon. With the exception of the ChuTOii 
Temperaiiee Society of the Protestant Episcopal Church, whith 
has llie “double basis,** all the temperance societies of the United 
States are based on the doctrine of total abstinence ; and, with 
the adihtional ex(*©pUon of tlie Father Mathew Total Abstinence 
Societies of the Human Catholic Church, they all advocate the 
principle of prohibition. Amendments embodying this idea have 
been insertecl in the State constitutions (by jiopular vote) of Maine, 
Kansas, and Khoilo Island. In Vermont and Iowa the logislature 
has enacted statutoiy jMohibition, a Inch is still in force. In other 
States lof-al prohibition jirevails to a large extent, chiefly in 
Georgia, Mississippi, M.issothu«etts, Tennessee, Kentucky, and 
Arkansas. 

Bihhogtaphy —The lileTature (»f the Hiihieet is very extensive and may moat 
eonvftuieiitly be et.ihseil under the folluwiii;; hea<ls. (1) HiHionv: P. T. 
Whiskill, Huflnm of thp Jit form fi tion : One Hutidted Years of Tem- 

neranrr (New Y«nk, IS8t»). D<iieliestei, lAqvot l*rohUm tn oil Ages (New 
lork): Wilittid, WuiiuiH uwi J'rM/tt/anrr (tlartford) ; Shaw ^ Great ram e 

JRefimas (Toionlo). (J) Thuiuioy IiawMin Hums and F. R. Lees, T’em/MrcrMte 
liible Comwntary; .1. Hmith, 1% Vhanh and the Temperance Rt/omudian; 
HaiiJMon, Thnne J^im os to (Philadelphia). (3 )Ovnekai. : A. (iustafson, 
U'he Fonmlatinn of Death ; R li Orindiod, Our Nation's Pice; D Bums, Jtaws 
of the I'empeiauee Ittjoi nutiinn , Giindrod, Itarrkiis ^ R. ParsoiiH, t 

ViiWeW, JiiU thus Dethroned , Hakei, The (Unse of Iirltain\ J Dunlop, i'Ai/owonAy 
of DnnI imf UnttgailSiQ), Vhe Pohtual J*rohibitumt8t (Sew York^ liiS7)\ Pit- 
Mian, Akohtil ami the Stab (New \ork^ (4) I’oi itk ai. Economy: F. R. Leeh, 
Argument for the Jkohdution of the Lviuor Trafflc ^ W. Hoyle, Our National 
llewurcei, X H.«ki eaves, Day Heumrees (New York). (f>) Hcirnck: J. 

Liveaey, Che Malt f iqmu lettme^ I* Bui lie, Teetotaller’s ComjHinionx W. B. 
Carfieiiter, Phi/sioloqu of Cemmrame ami lotul Ab’^tuienrSt A A. Heade, Study 
ami StimulauUf Millei, ilrohot, its J*laee and Powvr; !<!., Nephalismx B. W. 
Richaolson, t’antor Letfiues on Alcohol , Haiyreaves, Aleohol and Science (Sow 
Yoi k) (U) FiorioN jio\ els and tales embodying teetotal uiinciplea have been 
wnfton by Mi» Heniy Wood, Mrs IT. U Ktowt, Mis. C D. Bulfoui, Mr John 
Habbort«m, Mr Eduaid Jenkinn, Mrs 8 C tlttll, Mtn Ellis, and many otheia. 
(7) Pekiot) 1 uai>i. the teiiipetauce |)euudieals Issued m Great Britain now 
number almut Htty 

TEMPLARS, Knights. Perhaps the most renowned of 
the tliree great military orders founded in tlie 12th century 
for the defence of the Latin kingdom of Jerusalem is that 
of the Knights Tcnijilars (pavperett cominilitones ChrisH /m- 
pluftte Halomomc\\ though abolished long before its rivals. 
It differed from the Hospitallers and the Teutonic Knights 
in having been a military order from its very origin, inas- 
much as its earliest members banded themselves together 
for the express purpose of giving armed protection to the 
numerous pilgrims who, after the first crusade, flocked to 
Jenisalem and the other sacred sites in the Holy Land. 
Walter Maj) has preserved the legendary story of their first 
achievements, from wliich it would ajipear that their earliest 
efforts were confined to the immediate neighbourhood of 
Jerusalem ; and the memory of their original aim may 
perha})s be traced from fifty to seventy years later, when 
they con(luct<‘d Henry of Saxony from their dwn quarters 
on Mount Moriah 1o the banks of Jordan, or when on the 
fall of the Holy City (1187) tlicy protected the vanguard 
of the Christians on its way from Jerusalem to Tripoli. 
The jbhree orders were distinguished from each other by 
their garb. The Hosjiitallers wore black mantles with 
white crosses, the Temjilars wliite mantles with a rod cross, 
the Teutonic Knights white mantles with a black cross.^ 
The Templars almost from their foundation had their 
quarters in the palace of the Latin kings, which had been 
the mosque of Mount Moriah. This palace was also known 
as Solomon's temple, and it was from this Umplum Salo- 
monis that the Templars took their name. 

•igiti. About the year 1118 a Burgundian knight, Hugh dc 

* William of Tyre, xii. c. 7, viii. 3, xviii. 3-6 ; Janiea de Vitrv, 

JliaL Hieros., 60*67« 


Paganis, bound himself and eight comrades by a vow to tine 
patriarch of Jerusalem to guard the public roads, to live 
as regular canons, and to fight for the King of Heaven in 
chastity, obedience, and self-denial Baldwin JL granted 
them quarters on Mount Moriah and recommended their 
cause to St Bernard. Under his patronage the papal legate, 
Matthew, bishop of St Albano, presided at the council of 
Troyes in January 1128 for the purpose of drawing up or 
confirming the statutes of the new order. The seventy-two 
statutes then drawn up met with the approval of Pope 
Honorius 11. and the patriarch of Jerusalem, and became 
the groundwork of the later and more elaborate Spread 

du Tempk.*' Long before St Bernard’s death (1153) the 
new order was established in almost every kingdom of 
Latin Christendom. Henry I. granted them lands in 
Normandy. They seem to have been settled in Castile 
by 1129, in Rochelle by 1131, in Languedoc by 1136, at 
Rome by 1138, in Brittany by 1141, and in Germany 
at perhaps a still earlier date. Alphoxuso I. of Aragon 
and Navarre, if we may trust the Siianish historians, be- 
queathed them the third of his kingdom (Mariana, x. c. 9). 
Raymond Berongar, count of Barcelona, and Alphonso’s 
successor in Aragon, whose father had been admitted to the 
order, granted them the strong castle of Mon^on (1143), 
and established a new cliivalry in imitation of theirs. 

Louis VIT. in the latter years of his reign gave them a 
piece of marsh land outside Paris, which in later times, 
became known as the Temple, and was the headquarters of 
the order in Europe. Stejihcn of England granted them 
the manors of Caressing and Witham in hlssex, and his wife 
Matilda that of Cowley, near Oxford. Eugenius 111., 

Louis VI 1., and 130 brethren wire present at the Paris 
chapter (1 1 17) when Bernard de Balliol granted the order 
15 librates of land near Hitchin ; and the list of Engiisli 
benefactors under Stephen and Henry II. includes the 
noble names of Ferrers, Harcourt, Hastings, Lacy, Clare, 

Vere, and Mowbray. 

After the council of Troyes Hugh de Paganis came to 
England and induced a number of English knights to follow 
him to the Holy Land. Amongst these was FuJk, count 
of Anjou, who would thus seem to have been a Templar 
licforo assuming the crown of Jerusalem in 1131. Hugh EarU 
do Paganis dieil about the year 1136 and was suqpeeded K™n.l 
by Robert de Craon, who is said to have been Anselm’s 
ncjihcw. Everard de Barris, the third master, was con- 
s]ncuous in the second crusade. In the disastrous march 
from Laodii'ca to Attalia his troops alone kept up even 
the show of discipline ; and their success pronqited Louis 
VIT. to regulate his whole army after the model of the 
Templar knights. In the French king’s distress for money 
the Tenqilars lent him large sums, ranging from 2000 silver 
marks to 30,000 solidi. When Com ad III. of Germany 
reached Jerusalem he was entertained at their ])alace (Easter 
1148); and in the summer of the same year they took 
part in the unsuccessful si(*ge of Damascus. The failure 
of this expedition was asoril>ed by a contemporary writer 
to their treachery, — a charge to which Conrad would not 
assent. This is the first note of the accusations which 
from this time were of constant recurrence.^ 

Henceforward for 140 years the history of the Templars 
is the history of the CftiraADES In 1149 the 

Templars were apixoiuted to guard the fortress of Gaza, 
the lost Christian stronghold on the way towards Egypt. 

Four years later the new master, Bernard de Treroelai, 
and forty of his followers, bursting into Ascalon, were 
surrounded by the Saracens and cut off to a single man. 
William of Tyre has preserved the scandal of the day 
W’hen he hints that they met a merited fate in their eager 
ness to possess themselves of the city treasure. Next year 
* JUuft. Pontijic , ap. Pertz, xx. 535-536. 
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the rumour i^ireut abroad that they had sold a noble half- 
converted Egyptian pince, who had fallen into their hands, 
to chains and certuln dcc^th for 60,000 aurei. In 1166 
Amalric, the Latin king of Jerusaloin, hanged twelve 
Templars* on a charge of betraying a fortress beyond the 
Jordan to an emir of Ndr al-Dln of Damascus. The 
military poorer of Niir al-Din (1145-1173) was a standing 
menace to ^le Christian settlements in the East. Edcssa 
had fallen to the prowess of his father (1144-45); Damas- 
cus was conquered by the son (1153), who four years 
earlier had carried his depredations almost to the walls of 
Antioch, and in 1157 lidd siege to the Christian town of 
Faneas near the sources of the Jordan. In the di8astn)us 
fight that followed for the safety of the fortress of the 
Hospitallers, Bertrand de Blanquefort, the master of the 
Templars, and Odo do iSt Amand, one of his successors, 
were taken prisoners. Bertrand was released later when 
Manuel was preparing to inarch against Niir al-I)ln. The 
Templars do not seem to have opposed Amalric’s early 
expeditions against Egypt, It was Geoffrey Fulcher, the 
1’emplar correspondent of Louis VTT., who brought back 
(1167) to Jerusalem the glowing accounts of the splendour 
of the caliph^s court at Cairo with wliich Gibbon has en- 
livened his great work. Nor was the order less active 
at the northern limits of the Latin kingdom. Two English 
Templars, Gilbert de Lacy and Robert Manscl, *‘qui Galcn- 
sibus pra3erat,” starting from Antioch, surprised Niir al- 
Dfn in the neighbourhood of Tripoli and put him bare- 
footed to flight. But jealousy or honour led the Temjdars 
to oppose Ainalric*s Egyjitian exi)edition of 1168; and the 
wisdom of their advice became ap])arent when the renewed 
discord on the Nile led to the conijncst of l^gy]»t by Asad 
al-Dln Shirkiih, and thus indirectly to the accession of 
♦Saladin, in 1169. In 1170 they beat iSaladin back from 
their frontier fortress of Gaza; and seven years later they 
shared in Hahlwin IV. ’s great victory at Ascalon. 

Meanwhile Saladin had possessed himself of Emesa and 
Damascus (1174-75), and, as he was already lord of Egypt, 
his power hemmed in the Latin kingdom on every side. 
In July 1173 Amalric w.is succeeded by his son Baldwin 
IV., a boy of twelve. Raymond 111., i-ount of Tripoli, a 
man sus])ected of being in league with the Saracens, was 
ajipoiflted regent, although in 1176 the masters of the 
Templars and the Hospitallers united in offering this office 
to the newly arrived Philip of Flaiulcrs. The construction 
of the Templar fortress at Jacob’s ford on the upiicr 
Jordan led to a fresh Sara<*en invasion and tlie disastrous 
battle of Faneas (1179), from which the young king and 
the Holy Cross escaped with difliculty, while Odo de »St 
Arnand, the grand-master, was carried aw^ay^ captive and 
never returned. 

During Odo’s mastership) the Old Man of the Mountains 
sent to Amalric offering to accept the (Hiristiaii faith if 
released from the tribute he had [)aid to the Tcnqdars 
since (according to the reckoning of M. Defrcmcry) some- 
where about 1149. The Tem])iars murdered the envoys 
on their return (r. 1172). Amalric demanded that the 
offenders should be given up for justice. Odo refused to 
yield the chief culprit, though ho was w’ell known, and in- 
voked the protectifui of the pope. Amalric had to vindicate 
his right by force of arms at 8idon, and died while jirep^ar- 
ing to take stronger measures. The connexion between the 
Templars and the Old Man was still vital eighty years 
later when the two grand-masters rebuked the insolence of 
the Assassin envoys in the ])resenee of Louis TX. Ododcs 
felt Amand was sneeoedod by Arnold de Torroge, who died 
at Verona on his way to implore European succour for 
the Holy Land. The power of Saladin was now (1181) 
increasing daily ; Baldwin IV. was a lei)er, and his realm 
was a prey to rival factions. There were two claimants 
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for the guardianship of the state,— RajTnond III. of 
Tripoli and Guy do Lusignan, who in 1180 had married 
Sibylla, sister of the young king. Baldwin inclined to 
the former, against the patriarch and Arnold de Torroge. 

There is something Homeric in the story of the fall of Fall of 
the Latin kingdom as related by the historians of the next 
century. A French knight, Geraid de JUderfort or 
ford, coming to the East in quest of foitune, attaehid 
himself to the service of Raymond of Tiipjoli, looking for 
the hand of some wealthy widow in re^Mud. But on his 
claiming the hand of the lady of Botron he w'as met with 
a refusal. Angeied at this, Gerard enrolled himself among 
the Templars, biding his time for revenge, andwa^ elected 
grand-master on the death of Arnold. Baldwin IV. diul 
(1185), leaving the throne to his >onng nephew Baldwin 
V., the son of Sibylla, under the guardianship of Raymond, 
whoso office was not of long duration, as the little king 
died in September 1186. This was Gerard’s op})ortunit}. 

Tlio Templars carried the body of their dead iovereign to 
Jerusalem for burial; and then, unknowm to the barons 
of the realm, Gerard and. the patriarch crowned Sibylla 
and her husband Guy. The coronation of (iuy was the 
triumpffi of Reginald of Chiltillon, once prince of Antioch, 
and Saladin’s deadliest foe. It was at the same time the 
overthrow of Raymond’s ambition ; and both Latin and 
Arabic writers are agreed that tlie Gliristiaii count and 
the Mohammedan sultan now enten^d into an alliance. 

To break this friendship and so save the kingdom, tlie 
two grand-masters WTro sent north to make tcTins with 
Raymond. But the rash valour ot the Templars pro\oked 
a liojieless contest with 7000 Saracens. The grand master 
of the Hosjutallers w’as slain ; but Gciaid maile his escape 
with three knights to Nazareth (1st May 1 187) In this 
emergency Raymond became reioneilid witli (biy, and 
Gerard placed the temple treasiins of Ibuii^ If. at his 
king’s disposal. Once moie it was the Tt mplars’ rashness 
that led to the disastrous battli‘ ol Hittiii (Itli Jul}"). 
Gerard and the king fi‘11 into tin* hands ol Saladin, but 
were released aUmt a year latir; Ba^moml ot Tripoli 
made his escape through treachery or lortune ; and 230 
Templars fell in or alter the battle, lor the tight was 
scarcely over before Salcieliii oidtred all the Teiiiplais and 
Hospitallers to be murdered in cold blood. One altii 
another the C’hristian fortresses of Palestine fell into tiu* 
hands of Saladin, Jerusalem sunenderi'd on 2d 3d Odo- Fall rf 
ber 1187, and the tieasuies of the tenijde e(»fleis weie*^*^^”^ 
used to j»urehase the ndeinptioii of the pooiei Glnistinns, 
part of wdiom the Templar wariiors guaided on tlnir sad 
march from the Holy (’ity to Trijaili. Fait of tlnir 
wealth was cx]>ended by (’omad oi iMoutftn.it in tlie 
defence of Tyro; but, when this prince ndused to atlinit 
Guy to his city, both the TeTn]»lais and the llospitfilki 
from the ueighbounng paits flocked to the banmrot tlaii 
released king and a(‘eompanied him to the siege ol Am 
(22d August 1189). In his company lluy boie their pait in 
the two years’ siege and the tt rrible famine of 1190 91 , and 
their grand-master died in tlie grtat battle of 1th Octolur 
1189, refusing to survive the slaughter of his biethien 

On the fall of Acre Fhihji Augustus tstalilislud Jiini < If 
in the palace of the Templars, who tue, howivtr, stalid 
to have syrnpathi/ed with Richard. This king wild tin in 
the island of Cyprus fur 100,000 besants , but, niMble t<» 
pay the purchase money, they transfern d tin d« l»t .ind 
the i>rincipality to Guy of Lusignan. I'lic Hnglish king 
consulted them liefore deciding on an} gnat niilitai} niovt 
merit; and in June 1192 they advocaltd tin hold j»Ian of 
an advance on Egypt rather than on Jcnisalun. Jn tlie 
disputes for the Latin kingdom of tin* Fast tlie Ternplai'^ 
seem to have siipjiorted Guy, and, like Richard, wire 
credited with having liad a hand in the niuiili r of Conrad 
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of Montferrat (April 1192). It was in the disguise of a 
Templar and in a Templar galley that Richard left the 
Holy Land. When Acre was recovered, the Templars, like 
the Hospitallers, received their own quarters in the town, 
which from this time became the centre of the order. 
On the death of Henry of Champagne (1197) they vetoed 
the election of Raoul de Tabarie ; after the death of his 
successor Amalric they refused to renew the truce with | 
Saladin’s brother, Saif abDin, and led an expedition against ' 

John de the Saracens before the arrival of the new king, John do 

Brionne. Brienne, at whose coronation in 1210 William de Chartres, i 
the grand-master, was present. Seven years later, with 
the aid of Walter de Avennis and of the Teutonic Knights, 
they commenced the building of their fortress of cSstle 
l^ilgrim, near Acre, on a rocky promontory washed by 
the Mediterranean on every side except the east. This 
wonderful structure, whose ruins are still to be seen, was 
fortified with a strong wall, founded on the substructure of 
a yet more extensive one running from sea to sea, and was 
flanked by lofty towers of luige s(piared stones. Within 
was a spring of pure water, besides fislipon<ls, salt-mines, 
woods, pastures, orchards, and all things fitted to furnish 
an abode in which the Teitiplars might await the day of 
their restoration to Jerusalem. 

Fifth It was from this castle that in May 1218 the fifth crusade 

crusade, started for the expedition against Egypt. The Templars 
were the heroes of the siege of T)amiettti, at which William 
de Chartres was slain. “First to attack and last to 
retreat,” they saved the Christian army from annihilation 
on 29th August 1219; and \ihen the city surrendered 
(fith November) the only one of its twenty-eight towers 
that had begun to give way had l»ecn shaken by their 
engines. On the other hand, it was largely owing to their 
objections that John do Brienne refused the sultan’s offer 
to restore Jerusalem and Palestine. 

From the very first the Templars seem to have been 
opposed to Frederick II., and when he landed at Acre 
(7th September 1228) they refused to march under the 
banners of an excommunicated man, and would only ac- 
company his host from Acre to Joppa in a separate Ixidy, 
They were accused of notifying Frederick’s intended pil- 
grimage to the Jordan to the sultan, and they were 
certainly op])osod to Frederick’s ten years’ peace with 
Al-KAmil, the sultan of Egypt, and refused to be present 
at his coronation in Jerusalem. Frederick was not slow 
to avenge himself : he left Jerusalem abruptly, publicly 
insulted tlie grand-master, demanded the surrender of 
their fortresses, and e\eu laid siege to (’’astlc Pilgrim. He 
left Acre on 3d May 1229, and on landing in Apulia gave 
orders to seize the estates of the order and chase all its 
members from tlio laud. 

(jeventli Long before the expiration of Frederick’s peace ij^uropo 

crusade, prc^>ariug for a fresli crusade against the now divided 
realm of the Ayyubids. Theobald of Navarre and his 
crusaders reached Palestine about August 1239. The 
Templars shared in the great defeat near Jaffa, an engage- 
ment which their temerity had done much to provoke 
(13th November 1239). If the king ever accej)ted the 
overtures of of Damascus, he was supporting the 
policy of Hermann of Perigord, the grand-master, who 
towards the summer of 1244 wrote a triumphant letter 
to England, telling how he had engaged this sultan and 
Ndsir of Kerak to make an alliance against the sultan of 
Egypt and restore the whole of Palestine from the Jordan 
to the sea. Theobald, however, before leaving the Holy 
I^and (27th September 1240), signed a ten years’ truce 
with Siilib of Egypt. The Hospitallers seem to have been 
won over to his view, and when Richard of Cornwall 
arrived (11th October) he had to decide between the two 
rival orders and their opposing policies. After some hesi- 
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tation he concluded a treaty with the sultan of Egypt, 
much to the annoyance of the Templars, who openly 
mocked his efforts. On his departure the three orders 
came to open discord: the Templars laid siege to the 
Hospitallers in Acre and drove out the Teutonic Knights 
“ in contumeliam imperatoris.” They wore successful on 
all sides. The negotiations with Damascus and Kerak 
were reopened, and in 1244 Hermann of Perigord wrote 
to the princes of Europe that after a “silence of fifty-six 
years the divine mysteries would once more be celebrated 
in the Holy City.” 

It was in this moment of danger that the sultan ofxha 
Babylon called in the barbarous l^^rizmiana, whom the 
Mongol invasions had driven from their native lands. 
These savages, entering from the north, flowed like a tide 
past the newly built and impregnable Templar fortress of 
Safed, swept down on Jerusalem, and annihilated the 
Christian army near Caza on St Luke’s day (18th October) 
1244. From this blow the Latin kingdom of the East 
never recovered ; 600 knights took part in the battle ; the 
wliole army of the Templars, 300 in number, was present, 
but only 18 survived, and of 200 Hospitallers only 16. 

The masters of both orders were slain or taken i^risoners. 
Despite the admirable valour of the Templars, their ix)licy 
had proved the ruin of the land. Jerusalem was lost to 
Christendom for ever ; and, though the Khdrizmians melted 
away in the course of the next three years, they left the 
country so weak that all the acquisitions of Theobald and 
Richard fell an easy prey to the sultan of Babylon. 

Recognizing the fact that the true way to Jerusalem Lom* 
lay through Egypt, Louis IX. led Lis host to the banks iX.S 
of the Nile, being accompanied by the Templars. Their 
master, William de Sonnac, attempted in vain to restrain 
the rash advance ol the c‘onnt of Artois at the battle of 
Mansfira (8th February 1250), which only thiee Tem]>lar8 
survived. St Ijouis, wlien caj)tured a lew weeks later, 
owed his speedy release to the generosity with which the 
order advanced his ransom-money. Shortly after his de- 
parture from Acre (Ai)ril 1254) they consented to an eleven 
years’ truce with the sultans of Egypt and Damascus. 

A new enemy was now threatening Moliamniedan and 
Christian alike. For a time the Mongol advance may 
have been welcomed by the Christian cities, os oiu^ after 
another the Mohammedan princi]>alities of the north fell 
before the new invaders. But this new danger stimulated 
the energies of Egypt, which under the Mameluke Bey- Suc 
bars (see vol. vii. j». 755) encroached year after year on the 
scanty remains of tlie Latin kingdom. The great Frankish 
lords, fearing that all was lost, made haste to sell their 
lands to tho^ Templars and Hospitallers l)efore quitting 
Palestine for ever. In 1260 the former purchased 8idon 
and Beaufort ; next year the Hospitallers purchased Arsuf. 

In 1267, by a skilful adaptation of the l^anners of both 
orders, Beybars nearly surj^rised Antioch. The Templar 
fortress of Safed surrendered with its garrison of 600 
knights, all of whom preferred death to apostasy (June 
1266). Beaufort fell in April 1268, Antioch six weeks 
later; and, though the two orders still made occasional 
brilliant dashes from their Acre stronghold, such as that 
to Ascalon in 1 264 and that with Prince Edward of Eng- 
land to destroy KAkiin in 1271, they became so enfeebled 
as to welcome the treaty which secured them the plain of 
Acre and a free road to Nazareth as the result of the 
English crusade of 1272. 

But, though weak against external foes, the Templars 
were strong enough for internal warfare. In 1277 they 
espoused the quarrel of the bishop of Tri])oli, formerly a 
member of the order, against his nephew Bohemond, prince 
of Antioch and Tripoli, and commenced a war which lasted 
three years. In 1 276 their conduct drove Hugh III., king 
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of Cyprus and Jerusalem, from Acre to Tyre. In the 
ensuing year, yrhen Mary of Antioch had sold her claim 
to the crown to Charles of Anjou, they welcomed this 
prince’s lieutenant to Acre and succeeded for the moment 
in forcing the knights of that city to do homage to the 
new king* Thirteen years later (26th April 1200) Tri- 
poli fell, and next year Acre, after a siege of six weeks, 
at the close of which (16th May) William de Beaujeu, the 
grand- master, was slain. The few survivitig Templars 
elected a new master, and, forcing their way to the sea- 
shore, sailed for Cyprus, which now became the head- 
quarters of the jjrder. A futile attempt against Alexandria 
in 1 300 and an unsuccessful effort to form a new settlement 
at Tortosa about the same time (1 300-2) are the closing 
acts of their long career in the western parts of Asia. 

For more than a hundred years the Templars had been 
one of the woaltliiest and most influential factors in Euro- 
pean politics. If we confine our attention to the liast, wo 
realize but a small part of their enormous j)ower. Two 
Templars were appointed guardians of the dLS]nited castles 
on tlm betrothal of Prince TTcnry of England and the 
French j)rincess in 1161. Other Templars wore almoners 
of Henry 111. of England and of Philip TV. of France. 
One grand-master was godfather to a daughter of Louis 
TX. ; another, dosjnto the i)rohibition of the order, is said 
to have been godfather to a child of Philij) IV. They are 
reported to have reckoned a po])o (Innocent 111.) among 
their members and to have refused atlmission to a king 
and his nephew (Philip IV.). They were summoned to 
the great councils of the churcli, such as the Lateran of 
1215 and the Lyons council of 1274. Frederick ll.’s ])or- 
sccution of their order was one of the main causes of his 
excommunication in 1 239 ; and his last will enjoined the 
restoration of their estates. Their property w^as scattered 
over every country of Christendom, from Denmark to 
8[>ain, from Ireland to C^yprus. Before the middle of the 
13th century Matthew Paris reckons their manors at 9000, 
Alberic of Trois-Fontaines at 7050, whereas the rival order 
of St John had barely half the latter number. Some fifty 
years earlier tlieir income from Armenia alone was 20,000 
besants. Both in Paris and in London their houses were 
used as strongholds for the royal treasure. In the London 
templo^Hiibert do Burgh and the Poitevin favourites of 
Henry 111. stored their wealth ; and the same building 
was \ised as a bank into wliicli the debtors of the foreign 
usurers ])aid tlieir dues. From the English Tcmjilars Henry 
HI. borrowed the pur(*liase money of Oleron in 1235; 
from the French Templars Philij) 1 V. exacted the dowry 
of liis daughter Isabella on her marriage with Edward II. 
To Jjouis IX. they lent a great part of his ransom, and 
to Edward L. of England no less than 25,000 Uorea Tour- 
iiois, of which they remitted four-lifths. James de Molai, 
the last grand-master, came to France in 1 306 with 150,000 
gold florins and ten horse-loads of silver. In the Sj)auish 
peninsula they occujucd a peculiar position, and more than 
one king of Aragon is said to have been brought up under 
their discipline. 

Such were the ixiwer and wealth of the Temjfiars at the 
time M'hen Philip IV. of France accused them of heresy 
and worse offences, had them arrested (13th October 1307), 
and forced them to confess by tortures of the most ex- 
cruciating kinds. Five years later (26th May 1312) the 
order was suppressed by doerco of the council of Vienne 
and its goods transferred to the hospital of St John. 

Tlio order consisted of (1) knights, (2) chaplains, and (3) nicn-at- 
anns {annigeri, clientcs, and servimtes). The knights were either 
hound for life or for a fixed, p()riod, and wore the only members 
entitled to wear the white, mantle. Married brethren were ad- 
imtted ; hut no woman might enter the onler. Each knight might 
keep three horses and one man-at-arins, wlio, like his master, might 
Oft tiout»d for life or only for a time. Like Augustinian canons. 


they were to attend daily servi(*es ; hut the soldier outwearied with 
his nightly duties might on eerluin ecmditions absent himself from 
matins witli the mastei s eonseiit. 1 wo regular meals w'ere allowed 
for each day ; but to these might he adde,!, at the master’s di.scre- 
tion, a light collation towards sunset. Meat might he eaten thrieo 
a week ; and on other days tlieie was to l.e n dmice of vegetable 
fare so os to suit the tenderest stomaeli. Ihetliieji were to eat by 
couplc.s, each keeping an eye on his fellow to M‘e that lie did not 
practise an undue austerity. Wine wss seivoil .it cverv meal, and 
at those times silence was strictly enjoiueil that the woids oi Holy 
Writ might be lieard witli the elowst attention Special caio wiis 
to be taken of aged and ailing memlieis. Kver^' ht(»tliei owed the 
most absolute obedience to the master of the oniei, ami was to go 
wherever his superior bade hirnwillmut delay, “as if connmmded 
by Ootl.” All undue displ.iy in aims oi Inuness was foiludden. 
l‘arti- coloured garmeiits were foi hidden , hl.nl* oi dnsky-hiowii 
(hurellus) was to be worn by all except the knights. All gsnnicnts 
wen‘. to he made of wool ; but from Kaster to All Souls u linen shirt 
might 1 k! substituted for one of wotd. T’lu* hmrwus to be w’orii 
short, ami a loiigh Is-ard became one of the (list ingiiishing marks 
of the order. Hunting and hawking weic unlawful , and the very 
allusion to the follies or seciilai aclncvriiieiils f)f earhci life was 
forbidden. A lion, Imwcver, being the type of the evil one, was 
legitimate prey. Shir-t watch was kept <»n the ineomings .iml out- 
goings of every brother, except when he went out by inglit to visit 
the Sejuilehrc of »mr I<ord. Eo leltei, even fioin the ni*aie.st rela- 
tive, might Ihj opened exeejit in the inastei’s ]in‘sence , iioi was any 
member to feel annoyance if ho saw Ins relative’s gilt tisnisfeiiod 
at the master’s bidding to some otlier hiother. The brethicn w’ei« 
to bleep in sejiarate beds in shirts and hieeches, with a light ahv.ivs 
burning in the dormitory. Those who lacked a matt less miglit 
place a piece of eai }M*t on the floor , hut all lu.\iiry w'lis discouraged. 

The order reoogni/ed two govei iiing bodies,- -the first, a meeting foi 
ordinary business, to wdinli only the w iser mcndiers were .summoned ; 
the second, one jfbr extiaordinary affairs, /ueh as the granting of 
laiid.s or the reception of new mi*inbt*rs, on which occasions the 
master might suinnion the wdnde ( ommunity. Even at tliese last 
assemblies the master seems to have de(‘ided on tin* final action (c. 

59). A term of probation w'as assigned to eaidi camlulale befoic 
admission ; ami a special ciauw* discouraged tin* reci‘pfion of boys 
befon* tln‘y w^ro of an age to bear aims. Lastly, the brethien of 
the Temple were, exhorted to shun the kiss of ever} woman, whether 
maul or wi<iow, mother, aunt, or si.stei. 

The general spirit of the Tciiijdar statutes ri'inained unaltered Admmis- 
to the end, fhougli the iiicTeasnig wealth of the ordei gave rise to tration, 

[ a numher of additional luhs. Tlie giand-mastcr was always head 
I of the society ; Ids iiistruetious weie binding on eveiy member, and 
the very liws were at his ilm(‘retion But In* could not dedaio 
war, alienate the .oeiety’s estates, oi even admit a member without 
the consent of his chapter. He was elected by thiitcen brothers, 
chosen by a peculiar method of (o-optutioii, and all, if possible, 
belonging to dilleieiit iiations Next to him in dignity came the 
seneschal, on whom the duller of the absent master dev olveil The 
marshal had clmrge of the stjeds and acccuitiemeiits , In* also eoni- 
inaiided the knights and inen-at arms, tin* lattei of whom .seem in 
lime of war to have been at the dispo.sal of the tmeopulier. The 
commander of the kingdom gu.iided the tieasuic-hoiise, to winch 
even the p‘and-mast(‘r might not have a ke\ ; the commander of 
the city of Jenisalem had (haige oi tin* Tine Cioss in time of 
w'ar, Tlierc were twelve or pci Imps more commanders oi ]»iecej»tors 
of the different iirovinees and kingdoms of Europe and A.sia, — 
Jerusalem (kingdom and city), Aeic, Tripoli, Antioch, Fiance, 

England, Poitou, Ai.igon, Poitug.il, Ajuilia, and llnngjiiy. No 
Kuro]ieaii ]>receplor could cioss tin* sea without the graml-master’s 
leave ; hut all ought to be ]u*csciit at the election to this ofIn*e. 

The jirivilegcs and duties of cveiy iin*mhcr vveie stiictl} piosciihcd, 
from the niimhei of houses he might lulc and the amount of tinal 
he might eat to (In* coloiii of liis tdothc.s. ITic onlei soi-ms to have 
owned a fleet, y»ait of vvhu h, it not all, was iindei the aiitlioiily of 
the coinmamler of the kingdom. I5e.sideb the knignts and men at- 
arras, the society rei*koiK*d chni»laiiis in its ranks ; and it wa.s tin* 
habit of eonfcRsion to these pnests that seems to have stined tin* 
wrath of the Dominicans and the Fraiieiscans who ]'liv«d a very 
conspi(*uous part in the overthrow of the «)rdei, especially in Knglaiid. 

For grievous offences, such as descitnni to the Saia(*ei]s, Jicrcsv, oi 
losing the gonfalon, a Templar might be cxpclksl (pruf/r hr vuiiim/n, 
for minor offeuees, such as disolM*dicnce or lowTring the banner in 
battle, he suffered a temporary degradation iprnht' .son ttbii) By 
a mutual agreement the Templars and Ilospitalleis, despite tlicn 
long and deadly feud, wvre bound not to icccivc ejected memhcis 
of tlm rival order ; and the Templar cut otf in battle ninl dcle.it 
1 from all hope of rejoimng his own ranks might lally to the cross 
of St John. As Acie was the headqinntcis of the onlcr Jii Jlio 
East, so Palis was its i*entrc in the Wc**)t (Matt. Bans, v LN. 

Every member before admission mu.st deel.nie liimself lieu of debt, 
sound of body, and affiliated to no other leligioiis so(n*ty ; he must 
also take a vow of obedience and chastitv% at the wnn« time io» 



IM T E li TP 

nouncing hi« imvate property and dedicating his future life to the 
Holy Land ^e order prided itself specially on the splendour of 
its religious services, the abundance of its alms, and its reckle^ 
valour lor the Christian faith. At the time of its suppression it 
was calculated to number 15,000 members. Three MBS. of its 
ancient statutes, written in Old French, are still extant at Dijon, 
at Paris, and at Rome. Of these the first was transcribed about 
1200, the last two from 1250 to WOO. They have been published 
by M. Maillard de Chambure (Paris, 1840). 

Suppres- A scheme for the union of the three gi^oat military orders into 
Sion of one had received the sanction of Gregory X. and Louis IX., of 
the order. Nicholas IV. and Boniface VIU. The recovery of the Holy Land 
was the dream of the last pope’s highest ambition ; and when ho 
died a prisoner in the hands of Philip IV. of France this king con- 
tinued to advocate 'the plan for his own pur|)oses. His gold or 
inftuencc secured the election of Clement V. as pope (5th June 1305). 
According to a slightly later tradition, before consenting to the 
, now pojie’s appointment he exacted from liim an oath to assist in 
carrying out six propositions, one of wliich lie would not diseloso 
as yet. This sixth condition, if it ever existed, must have l>eon 
the suppression of the Templars; and, whether false or true, 
Villani^s story emphasizes a poiiular and almost couteuiporary 
opinion. It is known that PJulip was urging Clement in this 
direction before tbe lattor’s coioiution at Lyons on 14th November 
1305, and all through the two siu'ccoding years. On 6th Juno 
( 1806 the pope summoned the grand-master from Cyprus to Franco. 

James de Molai obeye<l the call, ami, bearing of the charges against 
his order, demamUMl a prompt investigation. In this demand he 
was supported by the leading Teinidars of the realm. ^ Clement, 
who disoeliovod the aociisatiois, fomeduith the question. But, 
thougli only a very sliort time previously l‘liilip had spoken of 
Ills special love for the order, and though it had sheltered him 
from the fury of the Paris mob hi l‘i06, he was now determhieil 
on its destruction. Its wealth would fill the royal coffers, and the 
rumours of the day afforded a ready engine for its overthrow. 

' Voeusa- For ]>erliap8 half a cent ury there had lieen bt range stones circulat- 
tions* ing ab to the secret rites practised by the order at its midnight 
meetings. It was said that on liis imtiatioii each memlier had to 
disavow Ids belief in (hul and Christ, to 8))it upon the ci'ucifix, to 
submit to indecent eeiemmiies, and to swear never to reveal tho 
seerets of the society or disobey tho mandates of a graud-master, 

, who claimed full |)owor of absolution. When tho mass was celebrated 

the eoubocratiug w^ords “Hoc e!»t corpus” were omitted ; on Good 
Friday tho holy cross was tiauiplcd under foot ; and tho Christian 
duty of almsgiving had ceased to be observed. Even the vaunttnl 
chastity of the onfer towards women had, it was said, been turned 
into a sanction lor more liornble offences. These ovnl practices 
were part of the secret statute law of an older which in its nightly 
assemblies worshipped hideous four-footed figures, — a cat or a calf, 
lu England tho very chiblren at their play lude one another bewaie 
of a Temjdar’s ki.sies. Stranger htories yet weic life in tliis country 
and gravely lepoiled bolore bishops and priests,— of children slain 
by their fathers because they chanced to witness the nightly orgies 
of the society ; of one prioi's being biniited away at every nieetiug 
of the mmeral chapter; of tho great preceptor’s deelaiing that a 
single hair of a Saracen’s board ivas worili more than the whole 
body of a ChriKiiaii man. In Fram e they were saiil to roast their 
illegitimate children ami smear tiieir idols with the burning f.it. 
Buppres- For nearly two years Fhiliji waited foi Clmneut to fulfil liis 
slOtt of bargain. A certain Toinjdar from llio ])ri*»oris of Toulouse now 
tnder in offered to put the king in possession of a seciet that would be w'ortb 
’Ftance. a realm. Acting on the evidence of this infoimcr, Thilip issued 
orders (I4th September 1307) for tho arr-pst of all the Templars in 
France on the night of Fiiday, 13th October. Ho seetiis to have 
written to the neighbouring princes urging them to act in the same 
w'ay. James do Molai was seized with sixty of his brotliren in Paris. 
On Saturday they were brought before tlie university of Paris to 
hear the enumoratiou of their crimes ; and on Sunday the Paris mob 
liras gathered in the royal gardens, wheie preaidicrs w’ere inveighing 
jigainst the iniquities of the order. Tbe imiuisitofs began their 
work at once ; and inhuman tortures forced the most horrible 
avowals from the lips of many. In Paris alone thirty-bix Templars 
. (lied under tortim*.^ Of 140 Templars examined at P.iris between 
19th October and 24th November 1307, the experience of some of 
whom extended over nearly half a century, there is hardly one w^ho 
(ilSl not admit tlio dishonouring of the crucifix at his reception. 
Very many confessed to other charges, oven of the worst description. 
Clement y., although he susjumdod the inquisitors’ powers on 27th 
October (Loiselour, 159), before tho end of the next month wrote 
to Edward 11. to airest all tho English Templars, w'^ho wore accord- 
ingly seized on 10th January 1308L About the same time they 
were arrested in Sicily (24th January; and in Cyprus (27th May). 
As Clement did not move fast enough, Philip went to Poitiers 
with 700 amed men, and the pope was at his mercy. It was agreed 
that the prisoners, their lands, and thoir money should be nominally 
placed in tbe hands of Olemont’s Goumiibsioners. Th^ power of 
1 Mlobalot, 36 ; Oruello," 35 , &c. 
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the inquisitors was restored (5th July) ; and tho property fotfeited! 
was to be devoted to the recovery of tho Holy Land, Clement 
now |»ve oi'ders for fVesh diocesan inquiries into the guilt of the 
Teminars. He had already heard the confessions of seventy «two> 
at Poitiers (29t]i June to Ist July). The grand-master and the 
three preceptors were re-examined at Chiuon, and renewed their old 
confessions (20th August). Lastly, the bull Ilegiwns in Cailo sum- 
moned a great council at Vienne for Ist October 1810, when the 
question of the guilt of the order might bo considered. Tho 
diocosan councils were only empowered to inquire into tho conduct 
of individutds. 

Tile trial began on 11th April 1310. On 23d April Reginald de The 
Pruino protested against the unfairness of the proceedings. On tria 
Tuesday, 12th May, fifty-four Templars were burnt by order of the 
archbishop of Sens, and a few days later four moiu Hext day the 
terror spread (19tU May). Forty-six Templars withdrew thexr de- 
fence and the commissioners decided (30th May) to adjourn till 
November. Thu second examination lasted from 18th Decoxnbeiy 
1310 to 5th Juno 1811. Meanwhile (c. April 1811} Clement and' 
Philip had come to terms. Tlie pope condemned the Templars. 

Tho council of Vienne met in October 1811. A discussion «ro$o 
as to whether tho Templars should be heard in their own defence. 
Clement, it is said, br^e up tho session to avoid compliauco ; and 
when seven Templais offereil themselves as deputies for thedehmeo 
ho had them cast into prison. Towards the beginning of March 
Philip onme to Vienne, and lio was seated at the pope’s right hand 
when that pontiff delivered liis sermon against tho Templars (3d 
April 1812), whose oidcr had just been abolished, not at the general 
council, but in juivate consistory (22d March). On 2d May 1312 
ho published tho bull Ad J^rouithm, transforring tbe goods of tho 
society, except for tho kingdoms of Costilu, Aragon, Portugal, and 
Majorca, to tlie Knights of St John. The order was never miinally 
pronounced guilty of the crimes laid to its charge ; its aliolition 
was distinctly, in the terms of Clement's bull Constthranfts Vudmn,, 
“non por modum dofinitiva* sententiai, emn earn sufier hoc secun- 
dum imjuisitioncH et pioeessus super his habitos non pos8eniu.s 
ferre do jure sed iior viam provisioiiis ct ordiiiatioiiis apostolua*” 

(6th May 1812). 

The individual membeis of the order seem to hove been left to* 
tbe judgment of provincial councils. They vere divided into three 
classes, — (1) thoso who confessed at oneo ; (2) those who persisted 
in denial of the charges ; (8) those who, having contessoil at fust, 
withdrew their confessions later on the pica that they had boon 
extracted by torture. Tho penalties for the thi*eo olasbcs wvro 
re»|>octively (1) penitence, (2) perpetual imprisonment, (8) death by 
fire. Tlu» cases of tho giaiid-inastor, the \isitor of France, and tho 
ma.<iteni of Aiiuituiue and Normandy wete leserved tor the po]>o'a 
decision. Eaily in 1314 they wcie lorced to make a public con- 
fession in Notre Dame, and had alieady been condemned to per- 
petual iinpiihoiimont when the grand-master and tlic preceptor of 
Normandy publicly proidaiiiied their entire* innocence. The kinc, 
without consulting tin* church, liad them burnt “in the little island ” 
of the Seine “between the Augustinians and the royal gaidA'ii.” 

The opinion that the monstrous charges brought against thoQues 
Toniplars weio false and the confessions were only extiai'ted by ol ili 
torture is suppoitod by tin* geiieial results of the invcbtigation (ili guilt 
almost every country outside Frances), as we liave tlicm collected iu mno- 
Raynouard, Lubbe, and Du Piiy. In Castile, whci'o the king tiling ceine 
them into prison, they were ac(|uitted iit tho council of .Salamanca. 

Ill Aragon, where they held out for a time lu their foiti esses against 
tJie royal ))ower, the (*ounciI ot Tarragona proclaimed in th(*ir tavoiir 
(4th Novoiuber 1312). In Portugal the eomniibsioneis reported 
that there wero no gioiinds for accusation. At Mainz the council 
pronounced tho order blameless. At Treves, at Messina, and at 
Bologna, in Romagna and in Cyprus, thi*y weie eitlicr acquitted or 
no evideiico was forthcoming against tbeiii. At the council of 
Ravenna the iiuostion as to whether torture should ho used was 
answered in the negative cxccjit hy two Dominicans ; all the 
Tomplara were absolved, — Oven those who had confessed through 
fear of torture l)(*ing pionounccd innocent (18th June 1310). Bix 
Templars were examined at Florence, and their evidence is for itn 
length the most remarkable of all that is still extant Roughly 
speaking, they confess with tlie most elaborate detail to eveiy 
ciiarge, — even tho most loathsoiiio ; and tho peiusal of tlieii 
ovidenco induces a constant suspicion that their answers wci(‘ 
practically dictated to them in the })roecbs of the examination or 
inventod by tho witnesses themselves.'** In England, where jierhap** 
torture was not used, out of eighty Templars examined only four 
confessed to the charge of denying Christ, and of these four two 
were apostate knights. But some English Tcm]ilatB would only 
guarantee the ymrity of their own country. That in England as 
elsewhere the charges wero hold to bo not absolutely proved seems 
evident from the form of confession to be used before absolution, 
in which tho Templars acknowledge themselves to be defamed iu 
the matter of certain articles that they cannot purge themselves. 

I n En gland nearly all tho worst evidence conies at second or third 
8ee tho eiuiauce iiTfuU ap. LoisoIcuJ, pp. 175 * 312 . " " 
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lUttd or through the dopositions of Franoiicaiis and Dominicans. 
Yet it can hardly be doubted that the *'8puitio 8U]^>er crueem'* 
did form a part of the initiation ceremony. Even the English 
Templars admitted that the statutes of the order were one and the 
same all the world over ; and there is no setting aside the consist- 
ent evidence of almost every French Templar as to his guilt in this 
matter. Of the other charges the most revolting may have origin- 
ated in tlie abuse and misinterpretation of a licence primarily 
intended for military emergencies. Such at least is the form it 
seems to take in the evidence of John Senand (ap. Mich., IL p. 137). 
A debased mind might misinterpret this concession and translate 
it into coarser words, till (this part of the initiation ceremony being 
probably conducted in private, as, most certainly, was the spitting 
on the cross) there mi^t bo two formularies current in the order, 
of which the EM(Sond was plainly immoral, whereas tlie first was 
perfectly harmless unless coupled with a mts-ente^idn. So too 
with regard to the spiiitio. One Templar says plainly that ho 
took it for a joke,— jvro inifa ; others regarded it as an imitation 
of St Peter’s denial ; a modem writer has suggested that the custom 
was intended as a symbol of absolute obedion(*c (ap. Mich., ii. 260). 
There is little doul>t that moat members looked upon the ceremony 
with diegust. Some salved their consciences by the excuse that 
they were deriving Jesus and not Christ ; another when shown the 
<'rncirix denied his belief in the painted figure. Nearly all declared 
that they had spat near but not upon the cross, and denied Christ 
“non corde bed ore.” Men who could thus play with their own 
consciences at their initiation might well, when their lives were in 
peril, clothe a falsehood in the garb of trutli by denying “spuitio 
auper crueem” instead of confessing to “spuitio juxta crucem.” 

The other charges stand upon a somewhat similar footing. The 
tH)Wor of lay absolution might easily bo develo{)ed out of the harm- 
less words with which the master or preceptor dismissed his chapter. 
The cordnlaj which Templars were accused of wearing in honour 
of their idol take a very different ap])earatice as the “zones of 
chastity" or "belt of Nazareth" worn in accordance with St Ber- 
nard’s precept. With regard to the charge of i<lolatry the evidence 
is very coiiilicting In Kr.anco .and st Floieneo n largo proportion 
of the members coufosse<l to itidecenl kissing {usnUa intiOiuHa) at 
their initiation ; but hardly a single English Templar admittiHl the 
charge, and one Fiench i\itn ess suggested an almost ludicious ex- 
planation of the rumour. Hero also a siiTude ceremony of respe(t 
or hiimiliatluii seems to liave been expandoil into one of shame- 
lessness ; but the evidence is too strong to admit of its being ex- 
plained away, at least in France. 

Not a few Mitucbses confessed that they had been railed U]»on to 
declare Christ a false prophet, who suffered for His oa n sins and not 
for the race, and to believe only in a superior God oi the heavens 
{Ikum copJi snperiorem). One Florence witness admits that the 
idol was worshipped as God and Saviour. Iti^as this liead, ae- 
eordiiig to one of the witnesseb, that could make the order rich and 
cause the earth to bud and the trees to blossom. A Oan'assoiiiie 
TempJ/ir spoke of the idol (Raynouard, 241 ) as a frinut of Gml, who 
converaes with God when he wishej. On such evidence M. Loiselcur 
holds that the Templars wciv membera of a secret ivligion, which 
combined the heretical temdiings of the Bogomilians and the Luci- 
feriaiis. The former, “the friends ot God," believed in a Suinenie 
Deity, whose eldest son Satanael was the creator of our world aftei 
his revolt against bis fatlier, and whose younger son Jesus was 
made man to counteract the evil deeds of Ins brother. I'hey did 
not venerate the cross, regarding it as the instruiiient of Christ’s 
passion. The Luciferians, on the other hand, worshipjicd the eldest 
son, who had power over all the lichea of this world. M. Loiseleur 
has shown some remarkable coincidences, verbal and otherwise, lie- 
tween the cn*ed of these two sects and tliat of the Templars, who, 
acconling to him, bonwed from tlie former their Wliif in the 
-Supieme Deity and from the latter their devotion to the (hid of 
this oartli. It seems, however, doubtful whether he is justified in 
•combining the several items of such scattered evidence into a com- 
plete doctrinal system. His argument might bo turned against 
himself; for, if these heresies were so widely spread in mediic\al 
Europe, are they not for that reason those most likely to lie 
ascribed to an unpopular order ? 

Oil the whole it may iwrhaps be admitted that the charges of 

spuitio " and * * osculaiio inhonesta ’’ were current, at least sponidi- 
<*alfy, for fifty years before the suppression of the order. ^ They 
may have become more general in the time of Thomas Boraud, the 
giond -master (who died 1273), according to the evidence of the pre- 
<'eptor of Aquitaine. On the death of William de Beaujeii (1201) 
thera were two rivals for the office of grand-master, -Hugh de 
Feraud, the visitor of France, and James do Molai. Tlie latter in 
1291, at a general chapter, had declared his intention of extirpating 
certain practices in the order of which he did not approve® ; while, 
« we may trust the French witnesses, the most vigoious initiator 
according to the new method was Hugh de l*eraud. This exactly 
«t8 in 'With the ncoonnt® that the errors were introduced after 

^ See Mich , ll. 6-11. » Mich., ii, 139, 247. ■ Mich., ii. 132. 
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\yiUiam de Bcaujeu’s death. In other words, it is probable that 
the imrty of Hugh de Feraud between 1200 and 1307 made a 
desperate effort to enforce the new <eiciuonics and tlie now doc- 
trines throughout France and Engliind. I'hc custom of “ spuitio ** 
at all eirents, was very ancient, and Hugh de Pciand devoted liis 
enermes to the propagation of the “osiulatio inhonesta." This 
would exiilaiii the omission of all allusion to the latter ceremony 
when the Eiiglisli I'emplars were absolved ; for they would not 
confess to a practice oi which they wtuc innocent This thcoiy 
likewise tocs a long way towaids inteipretiiig both the confession 
and the denial of .Tanies de Molai and tlie gcneial mqniital of the 
Templars in nearly all the eoumiU outside Fiame. (T. A. A.) 

TEMPLE. The tcmide is an institution common to Moaning, 
religions of natural growtli which liave reached a certain 
stage, and in most languages hears a name cxjircssing tliat 
it is the house or palace erected hy men ns a hahilation 
for their god* (dreek, rads; Hebrew, hvkal, “liakce,” or 
hmk “house of God"; Latin, mim 8an\i\ In 

this connexion the term “house of God” has quite a 
different sense from that which wo connect with it when 
we apply it to a Christian place of worsliiji. A temple is 
not a meeting- place for worship] lera ; for many ancient 
temples were oiieii only to priests, and as a general rule 
the altar, which was the true jilaee of wor^bi]), stotid not 
within the house but lieforo the door. The temiile i.s the 
dwelling-house of the deity to which it is consecrated, 
whose presence is marked hy a statue or other sacred 
symbol; and in it his sacred treasures, the gifts and tribute 
of his worshippers, are keid, under the diai-go of his 
attendants or priests. Again, a temjde imjilies a sanctu- 
ary; but a sanctuary or holy sjiot docs not necessarily 
contain a tcm]dc. A piece of land may be reserved for 
the deity without a dwelling-house lieing erected to 
him upon it, and a sacred tree, stone, or altar, with 
the holy precinct surrounding it, may be recogniz(*d as a 
jdaco where the worshqqier can meet his god and present 
liis offerings, although no temfilc is attaelied. Indeed the 
conception of a holy place, seiiarait'd from profaiu* use, 
is older than the beginnings of architecture ; and natural 
objects of W’orship, such us trees and stones, which need 
no artificial protection or official kecjier, are older than 
images enshrined under roofs and jirotected by walls and 
doors. All antique religion is essentially altar- w^orslii]» 

(see 8 a(uiifi(’k), and for ritual jiurposes the altar 
always continued to bo the true centre of the snuctuaiy. 

I^ut the altar is only a modification of the saiTcd stone 
(comp. pKii^sT, vol. xix. p. 726), and it has alM‘ady 
been observed that, even in later times, tlie cliief altar of 
a sanctuary stood outside the temjde. In tin* oldest and 
most primitive forms of religion the saeied stone is at 
once the place wdicre gifts are offered and the material 
sign of the presence of tlio deity ; thus the temple with 
its image belongs to a later development, in which tlie 
significance of the sacreil stone is divided between the 
altar outside tlie door and the idol, or its equivalent, 
within. But in many very ancient sanctuaries the plac<* 
of a tem])le is taken by a natural or artificial giotto (c./jr., 
the Phtenician Astarte grottoes, the grotto of (\yiitlius 
in Delos), or else the tenijile is laiilt over a subtiTranean 
opening (os at Delphi) ; and, while this may be in }»art 
explained as connected with tlie cult of telluric deities, (»r 
the worship of the dead, it seems not unrtasonable to 
think that in their origin cave temiilea may date back to 
the time when caves were commonly used as biinian habit- 
ations, that the altar in front of tlie ti‘inple had ith ]jroto 
ty]>e in altars at the mouths of sacred caves, wliieli were 
approached with holy fear and not entcud by ordinary 
worshippers, and that thus some of tlie main features of 
the ancient tem])le wore fixed from the fist by tlie analogy 

* Templum properly denotes a simf iiiiiuguraled foi the observation 
of auspices by the augars. But at Koine most a:dii> mtr&* were also 
tempUtL^ and so the terms came to lie used as synonymous. 
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of more primitive eanctuarics. Tlie influence of the cave 
temple seems at least to bo undeniable in that widespread 
typo of sanotuaiy in which, besides the court for the 
worshippers and an outer chamber, there was a dark and 
mysterious inner room, an adytum or Holy of Holies. 
This typo is found in Egypt (see Architkotuee, voL ii. 
p. 388 and plate VIT.), among the Semites, as in the 
temjde at Jerusalem and in that of Hiera])oli8 {J)t Dea 
Syr.j § 31), and also among the Greeks and Romans. In 
Ooece the adytum was not a universal feature, though 
large temples usually had an antechamber as well as the 
cella or proper chamber of the god. ]lut, w'here an oracle 
w'as given, or mysteries were ceJebrat<.‘d, an adytum was 
always found, and one of its names was /i<ya/)OK, which 
seems to bo a transcription of a Semitic w’oi*d for a cave 
{mefjhara). (certain adyta in (kcoce “were actually sub- 
terranean ; and the association of oracles with caves is 
well knoivn. 

Tlie architectural features and plan of tomjdes in various 
parts of tlie world have been illustrated at length in the 
article Abchitecturk, and need not <b‘tain us here, but 
some fnrtlier notice of the succcsbive temples at Jerusalem 
is called for by the uni(j[ue ini crest of the suliject, while 
a glance at tlie topographical ])roblcms connected with 
this holy site is necessary to supplement the article 
Jerusalem. 

1. The Tem^ple nf Solomon , — There w ere temples among 
the Hebrew's before the time of Solomon, whether i>rivate, 
like thiXt of IMioah (Judges xvii. f»), or public, like that of 
SliiloJ), where the ark w'as housed for a time (see Tabbr- 
naoi.k). In tJiis, as in other matters, the Israelites must 
have learned from the (^aiiaauites, who had large temples 
in the time of the Judges, The ‘‘liold” (vault?) of the 
temple of EI-Rerith at Hheclicm was tlie jilace of refuge 
for a thousand men (Judgt‘s ix. 46 sy.), and at Cifaza there 
W'as a vast tornplo with a roof siipf)ortorl on two middle 
pillars (Jmlges xvi. HD). Solomon’s enterprise was not 
therefore absohitely novel, and in point of size his temple 
can hardly ha\e surpassed those just mentioned. But his 
subjects were much behind the (^anaanites and Philistines 
in the cojiblructxve arts, and as Solomon had to call in the 
aid of Tyrian craftsmen it cannot be questioned that the 
dohign W'as derived from Tyrian architecture. The general 
plan, indeed, of the house or “ palace’^ of Jehovah, 

w'ith an adytmti {deblr^ E.V. “oracle”), an outer chamber, 
and an altar Iw'forc the door, is, as w'c liave seen, comiuou 
to many countries, especially in temples which had an 
orach', as was the case with Holomon’s tpmj)lo, built to 
contain the ark. Rut all the distinctive features are 
Phu'iiiciau, or at least characteristic of tlie northern 
Semites, of whose art the Pha'iiicians W'ere then the lead- 
ing exponents. For the general arrangements the toinplo 
of Jlierapolis (MabbOg), described by Lucian, offers a 
complete })arallel. Like that of Solomon, it faced the 
east, and had tw(j celJat' and a jironaos, Tho interior w'as 
enriched with gold w'ork. Before tlio door stood a bmzon 
altar within a walled court. The walled court is a con- 
stant feature in the Plnonician and Syrian temples, known 
to us from their remains or from coins, ^ and the golden 
decorations, the portico, and the brazen altar ap{iear in the 
ancient temple of Byblus and in otlier Phoenician shrines 
(C.LS,^ Nos. 2, 143). The chief motives in tlie intcnial 
decoration of ^ Solomon’s temple were the palm tree and 
the cherub. 'Tlie former is one of the commonest 
Phoenician symbols, and the Phennician associations of the 
latter are clear from Ezok. xxviii. The cherub, in fact, is 
only a variety of the sphinx, and the way in which the 
palm and winged animal figures were combined in 

* SeeT. Ii. Donhl^Bon f Jrchiteciura Nnmismatica (Loivlon, 1859); 
Kenan, Mission de ThSnicie ; Verrot and Chipiez, Mist, de VArt, voj. iii. 
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Phoenician decoration is shown in a fragment of alabaster 
preserved in the Louvre and here figured (fig. 1) after 
Perrot (op. iii, 131). Two clicrubs with outstretched 
wings stood in the 
adytum to form a 
baldachin over the 
ark. Baldachins 
over the image or 
symbol of the deity 
existed in other 
temples of the 
northern Semites 
(Donaldson, op.nV., 
pp. 73, 76 s/i., 99), 
and in many Pliw- 
nician works of art 
(c.< 7 ., on the stele of 
Byblus) the figure 
or symbol of a deity 
isoversbadowed by 
the winged disk 
(an Assyrian sym- 
bol of g^lieod) ar- 
ranged as a sort of 
canoiiy (Mdnant, Glyptique Onentalf ii. 231, 238). 

Tlie adytum of the temple was a cube of 20 cubits each 
way ; the outer chamber was of the same breadth, but 40 
cubits long and 30 high.^ The portico was of the breadth 
of the main building and 10 cubits deep. That the two 
chambers xvere separated by a solid wall and not by a mere 
wooden partition may bo taken os certain if, with Htade, 
w'e understand 1 Kings vi. 31 to sny that the doorway of 
the adytum was pcutagonal, f>., that instead of a hori- 
zontal lintel a rude arch of tw'o blocks was introduced to 
distribute the ])resi>uro of the sui>erin<siinbent w'all. In 
this case it is not likely that tlie oxUrnor w'alls of the 
adytum were carried up to a height of 30 cubits, so as to 
allow of a continuous roof. The rediu'lion of the dimensions 
to Englisli foot is ap]>roximately determined by the Siloam 
inscription, which gives a round number of 1200 cubits 
for a measured length of 1700 feet. The Hebrew cubit, 
therefore, was the short cubit of antiquity, and for practi- 
cal purposes may be taken as equal to the Greek cubit of 
18 inches, used by Josephus for the moaBurements of 
H erodes temple. Thus the roof-beams of the temple had 
a s])an of 30 feet, a length sufficient to make it ]>rol>able 
tliat the wooden pillars spoken of in 1 Kings x. 1 2 (comp. 
2 Kings xviii. 16) were cm])loye(l to supjiort them. The 
roof of the temjilo at Gaza rested on })illars, ns wc have 
seen, and wooden pillars seem to liavo been used williin 
the temj)lo at Golgua (Cesuola, Cyprus^ j). 139), which 
was smaller than that of Jcnihalom. A peculiar feature 
in Salomon’s temple was that all its sides excci»t the front 
were suri-oundod liy three stories (each 5 cubits high) of 
small chambers, 5 cubits wide on the ground lioor, 6 on 
the first floor, and 7 on tho second, the increasing breadth 
being evidently got by reducing the thickness of the walla 
by 1 cubit at each floor.® Thus, alloxving for tlio W'alls, 
the external measurements of the house cannot have been 
much leas than 45 cubits by 90. Tho aspect of the facade 
can only be conjecturally determined. Several Phcewician 
temples, known from coins, show on their faejade a high- 
pitched gable (Byblus, Tripolis), and that of Tri[K)lis has 
also a flat-roofed wing on each side of the gable and portico, 
which would answer to the ends of the s id e chambers in 
The description of tlie temple in 1 Kings is often oViscure and the 
text 1 ^ not always sound. Cp. Stade’s essay in Z,/, ATlichs yViss,, 
1883, p. 129 sq, 

® In such small chambers the winding stair (1 Kings vi. 8) can 
hardly have been more than a vertical post with footholds nailed t» 
it (Prof. J. II. Middleton). 
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oor temple. But perhape the closest analogy to the 
frontispiece of Solomon’s temple is the often*cit^ one of 
the temple at Paphos, of which a 
representation from a coin is an- 
nexed (fig. 2). Here the portico be- 
tween the side wings is flanked by 
two slender towers, and in the end 
of the nave above the door there 
are square-topped windows. Solo- 
mon’s temple had “windows of 
beams” (or “with horizontal lin- 
tels”) “framed in,” which, as Pro- 
fessor J. H. Middleton observes, is 2. 

naturally explained on the analogy of tlte windows be- 
tween the beams in the wooden gables of Cojitic churches. 
This is the obvious position of openings for light in 
buildings the type of which was derived from wooden 
constructions, and wo know that the old(ist Phoenician 
temples were, at least in great part, of wood (ITiica; Pliny, 
//.TT., xvi. 79; comp. Jos., (7. Ap,^ i. 17, 18, and Solo- 
mon’s house of the forest of Lebanon). That Solomon’s 
temple had towers cannot be i)roved, for the height of the 
porch is not given in Kings, and the 1 20 cubits of 2 Chron. 
iii. 4 is obviously an excessive figure, duo to a mistake of 
the writer or of a copyist. But the fact that in Ezekiel’s 
ideal temple the door-posts of the porch are cubits broad 
makes the existeneo of slender turrets like those of Paphos 
on each side of the portal probable. Another feature of 
Solomon’s temple is exactly reproduced at Paphos. On 
each side of the door the coin shows a fantastic pillar 
standing free. Solomon erected two such pillars of bronze, 
18 cubits high (I Kings vii. 15 8q,\ with cajutals of “lily 
work,” adorned wdth lotus flowers, like the Pliamician 
capital from Oy])rus figured liy Perrot {op, clt, p. 116). 
Such twin pillars or twin stela* in stone are of constant 
occurrence in l^hcenician sacred art, and arc still familiar 
to us as tlio Pillars of Hercules. In Solomon’s temjile 
both the oracle and the outer cella had folding doors. In 
the second and third temples the inner door w^as replaced 
by a vail {pardkhetk\ and a vail also hung hoforo the outer 
door (Mai. i. 10 ; 1 Mac. i. 22, iv. 51 ; //. v. 5, § 4 8q,). 
The Chronicler (2 Chron. iii. 14) introduces a vail in the 
first temple. This feature also seems to be common to 
the temple with other Semitic shrines (eomp. C,/.S., Ko. 
86, DD"1Q, Assyr. parakku, Syriac jjraH'c, “shrines,” and 
the Koaba at Mccca).^ 

The temple had an inner court of its own (1 Kings vi. 3G), hut 
the outer or groat court (1 Kings ^ ii. 1 2) was the coiit of the jiahu'o 
as well as of tho sanctuary. Details as to the position of the courts 
and huildiiigs must be lesciwcd till we speak of the site, but it 
may be iiotiecd that Jer. xxxvi. 10 speaks ot the “liiglicr couit/' 
to which the “ new gate ” of tho toiiqile belonged. This now gate 
in the higher court can hardly b*' ditfmiil fiom the “liigher gate” 
built by Jotham (2 Kings xv. .35), or fioiii the “higher gate” of 
Benjamin, wdiich, in Jev. xx. 2, is not the city gate \.l that name, 
but a gate “in” (not “by” as E.V.) “the house of the Lord.” 
From its name this gate must have been on tlie iiurtli si<lc or at the 
iiorth-oast angle of tho temple area, so tb.it the ground loso tc» tho 
north or north-east. The up[»cr court may ho merely the up|«T 
Iiart of the groat court near tho “higher gate” lea«liug to the 
palace (2 Chron. xxiii. 20), or may ho the same as the “ new court ” 
of 2 Chron. xx, 5. But one cannot he sure that the (’hroniclcr is 
not trausforriiig to Jehoslmphat s time a new <*ourt of tho siM oiid 
temple. Wo know, however, that the kings of .ludah luade from 
time to time considerable changes in and about the tciiqile. 
nib- 2, The Temple of ^emEftaheL — After tho cajitivity an 
tml* stone took the place of the brazen altar, or rather 

perhaps of the altar of Ahaz (2 Kings xvi. 10 sq,). The 
altar was erected immediately after the return (ICzra iii. 
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2); but the rebuilding of the temple was long delayed, and 
the work was not completed till 520 b.(;. (see HA(ifui). 
It was much inferior to tho first tem]>lo in magnificence, 
though not perhaps in size (Haggai li. 3). Tho proimscd 
breadth of 60 cubits and lieight of 60 cubits spoken of in 
Ezra vi. 3 would indeed imply that it was larger than the 
first temple, but in view of the testimony of Haggai (lor 
Ht.) it seems unlikely tliat these dimensions were realized 
by Zerubbabel. 

Tho first temple resembled otlu'r tcm])leR of aiiti(jnny 
in being built to contain a \ihible symbol of the presence 
of tho deity, namely, the ark, wbieh stood in the inner 
chamber. In the second tcmjile tho adytum was empty, 
but tho idea that the (lodhead was locally jiresent in it 
still found expression in the onntinuaiice of tin* altar si rvice, 
in the table of sbowbreB-d (a sort of continual ledhtemium) 
that stood ill tlie outer chamber, ami abo\c all in tin* 
annual ritual of the tlay of atonement, when the Ingb 
priest entered the Holy of Holies to sprinkle the blotxl of 
the expiatory sacrifieo on liehalf of the pef»ple. Not only 
in tins point but in all others the ritual of tlie seeonll 
temple was dominated by the idea of pri(*stly mediation, 
and tho stated sacrifices of the priests on behalf of the 
people, wdiich replaced tho old state<l oblations of the 
kings, became the main feature of the altar ser\i(*e. The 
first temple was primarily the royal cha])el, and the kings 
did as they pleased in it ; the soeoiid temjile was tin* 
sanctuary of the priests, wlioso chief now beeame tin* 
temporal as well as tho sjuritiial head of the people. In 
the time of Ezekiel not only laymen hut uucircumcised 
foreigners entered the sanctuary and acted as servants in 
the sacred offices (Ezek. xliv, 7) ; in tlie s(*coml teinjile 
tho laity were anxiously kepi at a distance from the holy 
things, and even jiart of tlie court around lln* altar >vas 
fenced off by a barrier, winch only the priests were all(»wx‘d 
to cross (Joseph., Ani,, xiii. 1.3, 5). Di'ing no longei 

hemmed in by the royal buildings, as the first li'iiipb* had 
been (Ezek. xliii. 8), its }»re<*incfs could be expanded to 
suit tlie necessities of the enormous host of ministers ol 
various ranks demanded by the growing comple.xity of 
tho ritual, whicli, in matters of music and the like, was 
immensely developed as time went on (eoni]». PsAi.Ars). 
Herod’s temple, with the dependent buildings, W'as a little 
city enclosed iii its owm fortifications. But long bi‘fore 
his time tho temple W'as a sort of ]>ncst ly citadel, thi^ 
fortress as W'cll as the sanctuary of the hieiocracy; and 
tlie sacred offerings wdiich fiowx*d to Jerusalem from Jews 
in all parts of the world were lavislily e\]>ended on enlarg- 
ing and strengthening it (Jos., v. 5, § 1) The name 
of Simon 11. (c. 200 b.(\) is associated in Eeelus. 1. 1 sq, 
with imiiortaiit works of fortification on the circuit of the 
temple. Twice ruined iu the W'ars wutli the Seleucids, 
llit‘se bulwarks were twi(*e rebuilt, by Judas ami Jonathan 
Maccabauis (1 Mae. Ai. 7 ; Jos., Anf,^ xiii. 5, 11) The 

Avorks w’ere further strengthened by Simon (I Aluc. xiii. 
52), and at the time of l\nnpey’s siege (63 n.r.) constituted 
an almost impregnable fa.stnt\ss, strengthened on its w'l^akest 
or northern side by great towxrs and a dee]> ditch ( Jn/., xi\ . 
4, § 2). TwTiity-six years later the tem[»Jc wms airain be- 
sieged by Herod, wdio, attacking, like Poinpcv, fnun the 
north, had to force three lines of defence, tlie ( ity wall 
and the outer and inner temple {Ant., xh\ 16, 2). 

Of the temple as it W’as in tho Gre<*k or I lie IT mmoiioaii penoil 
wo have two ilescriptioiis by Ilellenistic .Jews, Pst inlo- Anst.i us 
(comp. SEcrrAOiN r) ami rseudo-Herat.vus ob>s., ^ ' Jp , i 1» 

such II mutter wc may suspeel even notorious lit' i.ii v toi 'Ccis ol cni *- 
Icssness and exagger.itioii rather than <jrabsoiule uufiuth Psemlo- 
Aristieus describes tbo temjile as siiiroumied by a tu|>lc iinmt of 
walls more than 70 cubits high, aiul as liiitluu ])ioticled by t lie 
adjoining Acra, which overlooked tho place ol sa< iifuc ( onijinniig 
the account of Herod’s Mcgc, wciiuiv pcrlinjis take t he Ihinl eiieiiit 
to be the W'all of the town, which i.s iepie',eiiled as Iviug IhjIow the 


^ Cp. also ilio vail of Assjmau tissue given by Aiitiochus to tlio 
temple at Olympia (Pausan., v. 12, § 4), which Oanneau (Quarterly 
StaUmimt, April 1878) boldly identities with the vail of tlio temple 
that Autiochus Epipbanes carried off tVoin Jerusalem (1 Mac., i. 22 ; 
Jofl., Ant., xU. 6, 8 4). 
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ittTiiplo on the same hill. The upper city on the western hill is 
i^s'nOrod, which cwems to show that the account was written before 
the Hasmonean period (comp. Jehusalsm, vol xiii. p. 641), as hu 
been ar^ed on other gi^unus in SKFruAGiNT. The Acra, which ie 
often mentioned in the history of the Maecabee wars, bcems to have 
heeii on the same site as thw Biuris or castle of the Hasmonean 
inicst-priiioes, W'hore they put on their priestly robes before doing 
baciihce (Ant, xv. 11, g 4). That tbe Baris was close to the temple 
appears both from this circumstance and from the fart that Anti- 
f^omis was charged with setting fire to the portK^oes of the temple 
timing the sie^ by Herod (Anti, xiv. 16, § 2).— nn accusation wluch 
would have had no plausibility unless the destruction of the 
porticoes had been useful to isolate the castle. Pseudo-HecatsBUS 
gives the temple precincts a length t)f fiOO feet ami a breadth of 
100 cubits. The explanation of these numbers will appear in the 
se(|ucl. 

3. The Temple of Herod,— In tho eighteenth year of his 
reign (20-19 B.C.) Herod the Great began to rebuild the 
temple and its precincts from the foundation, doubling 
the old area (Ant, xv. 11; JJe/l, Jud., i. 21). Tho works 
included the reconstruction, on the old site, of the Baris, 
w’hich now received the name of Antonia, and is generally 
reckoned by Joseidms as forming part of the temple 
l)recinct8. Apart from tho Antonia, tho temple area formed 
a quadrangular plateau sujiported by retaining walls of 
great height and strength, and surrounded by porticoes. 
Three of the ijorticocs were double walks, 30 cubits broad, 
with monolith pillars 25 cubits high, and cedar roofs; 
the fourth or southern portico (the Stoa Basilica) had|pur 
rows of Corinthian jullars and three walks, respectively 
30, 45, and 30 cubits in breadth. The middle walk Ivas 
twice the height of the aisles, and the latter were 50 
feet liigh. As regards tlie size of tliis enclosure, wo are 
told by Josephus tliat tho Stoa Basilica was a stadium or 
600 feet long (Ant, xv. 1 1, § 5); and in Ant, xx, 9, § 7, 
tho same length is assigned to the eastern colomiado, which 
was known as Solomon's Porch (comp. John x. 23; Actsiii. 

1 1 aTid V. 12), ])ecaus6 it, and it alone, rested on au ancient 
Bnl)structure held to be tho work of Solomon. The whole 
circuit of tho i)oriicoes was therefore 4 stadia,^ or with 
tbe Antonia 6 stadia (B,J,, v. 5, § 2). The Antonia lay 
on the north side (A /if,, xv. 1 1, § 4) and communicated by 
stairs with the north and west porticoes at the north-west 
angle of the enclosure. Fergiisson and others suppose that 
it touched the temple only at this angle, thence stretching 
north and west. But in tliis case the Antonia, which, as 
we sliall see below, lay just north of Wilson's arch, would 
have boon built over the hollow of tho Tyroptnon valley, a 
snptmsition absurd in itself and inconsistent with /?.*/., v. 

wdji(h says that it stood on a cliff. Again, the 
tower 70 cubits liigh that stood at the south-east angle of 
tho Antonia overlooked tlie w’^hole temple, just as we know 
from Pseudo-Aristaeus that the old Acra overlooked tho 
altar. But, if the south-east angle of the Antonia had 
been, as Fergiisson supposes, at the north-west angle of I 
the touiple jmrticoes, tlie view from the tower would have 
been intcrccq/ted by the lofty porch in fix)iit of the Holy 
Place. The Antonia, therefore, bad its south face along 
part of the north face of tlie temjdo enclosure, and to gain 
a circuit of 6 stadia for temple and Antonia together we 
must assign to tlie latter the length of a stadium from north 
to south. This is not too much, for Josephus describes it 
as a little town in itself (/?./., v. 5, § 8). 

The Antonia, the porticoes, and the space immediately 
withfe them (the outer court, or, as modern writers call it, 
the court of the Gentiles) were not holy ground. But in 

^ I'his meaaurtsmeut (Ant, xv. 11, § 3) ba8 often been taken to refer 
to 8o]omoi!i*a temple. But this view is not d6rnRude<l by the words of 
Josephus, and is inconsistent with the other measurements be gives 
and with B.J,, v. 5, fi 1, which states that the plateau was levelled up 
by Solomon only on tlie east. This from the lie of the contour linos 
inaivcs a idatcau 600 fleet sqaare impos<iible. The MiHlmah makes the 
“iiiouiitaiD of the house” a square of 500 cubits, apparently borrowing 
IVoin E/ekiel. 
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the middle of the enclosure there was a platform robed 
15 cubits above the court of the Gentiles and fenced off 
by a barrier, with inscriptions, one of which still exbts 
(Pedegtine E, F, Quarterly StatemenU, 1871, p. 132), forbid- 
ding aliens to pass on pain of death. Ihe platform was 
approached by steps on all sides but the west (£./., v. 
1, § 5, and 5, § 2), and was surrounded by a wall, rising 25 
cubits above the inner level, and pierced by four gato on 
the north side and as many on tbe south. On the west 
there was no gate, but on the east — ^that b, in front of the 
fane — there were two, one within the othei*; for the eastern 
end of the platform was walled off to form a separate court 
for the women, at a somewhat lower level. One of the 
northern and one of the southern gates belonged to the 
court of the women, but it was also entered directly from 
the^oast by a very splendid gate of Corinthian brass, much 
more costly than the others, though they were overlaid 
with silver and gold. An enormous gate, 40 cubits wide 
and 50 high (gate Nicanor), connected the women's court 
with the higher part of the platform, or court of the men 
of Israel. The beautiful gate of Acts iii. 2 is variously 
identified with the first or second of these eastern portals. 
The walls of the platform were lined within with chambers, 
in front of which ran a splendid colonnade ; and the gate- 
ways w^ere connected with the colonnade by ‘small lofty 
halls (ejcedrse), which from without had a tower-like aspect. 
It b doubtful whether all the gates had ext dree ; Imt, on 
the other hand, there was such a hall also at tho west end 
where no gate opened. In the court of the men — i.c., in 
the upper and western part of the platform just described — 
stood the fane or temple proper raised twelve steps above 
the court. For the ground }ilan of the Holy Place and 
the Holy of Holies the ancient dimensions of Solomon's 
temple were preserved, and the external size demanded by 
the scale of the surroundings was gained by increasing 
their height, placing a lofty second story above them, 
making their walls and those of the surrounding chambers 
(corres})onding to the chambers in the first temple) enor- 
mously thick, and jilacing at the front or eabt end a jiorch 
100 cubits wdde and 100 cubits high. The open doorway 
of this porch was overlaid with gold, as was also the door 
of the fane and tho w^all rouml it. To the ornainont of 
tho entrance belonged also a golden vine with clusters of 
gra))es as big os a man. In front of tbe fane beneath tho 
steps was the great altar of stone, 50 (or, according to 
the Mtddoth, 32) cubits square and 15 high; it was as- 
cended by a fiiglit of steps from tho south. The part of 
the court round the fane and the altar was fenced off for 
the use of the priests, and other Israelites were admitted 
only when the sacrificial ritual required the presence of 
the sacrificer. 

Betidos the descriptions in Josephus, wc have for HeroeVs temple 
a mass of details anti measurements in the Mislinic treatise Middoth 
Josephus was himself a jiricst, while the Mishnah was not written 
till a century after the destruction of the temple, though it uses 
traditions that go hack to Levites w’lio hod served in the temple. 
The two sources differ in maiiy^ measurements, ami the Mvidoth 
appears to be possesbod of detailed tiaditions only for the inner 
temple, Tho stale of the evidence is not such as to allow a plan 
of the temple to bo formed with architectuml precision. The above 
account rests almost entirely on Josephus, who, apart from certain 
exaggerations in detail, gives a hatisfnetory general accoimt, such as 
could bo wi'itten from memory without notes and drawings. 

Herod's gigantic and costly structures were still in 
building, forty-six years after their commencement, when 
our Lord began His ministry (John ii, 20), and the works 
were not completed till the procuratorship of Albinus (62- 
64 A.D.). In 66 the great revolt against Borne broke 
out, and in August 70 Jerusalem was taken by Titus and 
the temple perished in a great conflagration.^ 

* On 10 Ab ; but Jewish tiaditwn celebrates 9 Ab as the day of the 
destruction of the temple. 
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k 4* iTopograpky . — It is not disputed that the site of the 
^7* temple lay within the great Haram platform (see Jjsrix* 
sAX<nM)» now a Moslem holy place, and it is generally ^eed 
also tlwt the south-west comer of that platform is the 
south-west corner of Herod’s outer plateau, parts of the 
southern and western retaining walls being confidently 
ascribed by experts to his age. But if Herod’s temple 
(excluding the Antonia) was only 600 feet square it can 
have occupied but a small part of the Haram area, which 
measures about 1500 feet from north vO south and 922 
feet along the south wall. Moreover, the highest part of 
the hill, where the Dome of the Bock now stands, must have 
been outside and north of the temple enclosure. But this 
affords no good reason to doubt the accuracy of Josephus’s 
measurements in a matter in which his memory could 
hardly fail him, and where his tendency would be rather 
to exaggerate than to diminish. There is no evidence 
that tibe eastern wall of the Haram is as old as Herod, 
much less as old as Solomon ; for the supposed Phoenician 
letters foimd on stones belonging to it are not letters at 
all, and may be of any date.^ Moreover, there are various 
evidences of later building about the east wall of the 
Haram ; the so-called Golden Gate is certainly a later con- 
struction, and Justinian’s church rested on new substruc- 
tures to the south and east (Procopius, De jEd., v. 6), which 
implies an extension eastward of the old platform. And 
this is confirmed by the fact that in the neighbourhood of 
the south-east angle the platform does not rest on solid 
substmcturos such as Josephus speaks of, but on the vaults 
known as Solomon’s stables. Again, though the temple of 
Solomon lay above the town, there is no evidence that it 
was on the very top of the hill ; on the contrary, buildings 
of the dimensions given in 1 Kings might have been placed 
on the hill-top without the need for such great substructures 
as are spoken of in 1 Kings vii. 10 ; and we have seen in 
speaking of the courts of the first temple that the ground 
appears to have risen to the north, the upper court being 
on that side.^ 

If we a( cept the Tneasuromonts of Josephus we have to break with 
medisBval tiaditioii, both Moslem and Christian, which associates 
the Sakhra or lock under the dome on the top of the hill with the 
s^rod site of the Je^^s. So much weight has been laid on this 
circumstance by writers of eminence that it is necessary here to go 
into some particulars and sliow that earlier tradition goes quite the 
other way. It is a Talmudic legend that in the Holy of Holies 
the place of the lost ark was taken by a stone called the ** founda- 
tion stone.** Further this stone \ias identified with Jacob’s stone at 
Bethel (comp. Kashi on Gen. xxviii. and Broithaupt's notes). Both 
Mohammedans and Christians tiansferred these legends to the 
Sakhra, which the former ncoordiiigly venerated as “a gate of 
heaven** (Ibn *Ahd Kabbih, in. 369). IMohaminodan soiuces 
enable us to trace back this idciit ideation to the Moslem Jew Walih 
ibn Monubbih, who enriched Islam with so many Jewish fables and 
died a century alter Jerusalem xvub taken by the Arabs (Tabari, i 
671 sq , ; Ibn al-Fakih, p. 97 sq ). Eutvehius, on the other hand, 
who is the first Christian writer to apply tlio Jewish legend to the 
Moslem Sakhra, avers that the tradition was communkated to *Omar 
by the Christian patriarch Sophronius on the taking of «lciusalein, 
and guMed the calinh in the choice of a site ior his mosque. 
Butychius wrote nearly three hundred years after this event ; and, 
though it is known from earlier authorities (Arculphus, Theonhanos) 
that toe first Moslem mosque was built on what was pointed out as 
toe site of the temple, it is equally certain, and was known to 
rMychius himself, that that mosque lay to the south of the Sakhia 
^utychius, ii. 289), which was not embraced in the piecincts of the 
Moslem sanctuary till the reign of 'Abd al-Malik, whobuilt the dome, 
w an inscription with the date 691 still testifies {Ihvd., p. 365) 
^ns is confirmed by the excellent Arabian histoiiau Ibii Wadih (ii. 
JJJ). *Abd al-Malik*s motive was political, as both hisfoiiaiis 
i ffest ; Mecca being in tlie hand s of a rival, he resolved to set up 

. ^ They are represented in the Hecouery of Jeruoalem (p. 14*3) and 
m the AtUts of plates of Jerusalem published by the Palestine Exjdora- 
Fund, 

* That the temple was built on the threshing-floor of Oman is 
wurally assumed by the Chronicler, who likes to minimize the number 

old Hebrew sanctuanes ; but the old history knows nothing of a con- 
••cration of the site before the ark was placed there. 


another of pilgrimage to supplant the Kaaba, and recommended 

It to the faithful as toe point from which the Piophet made Ins 
miraculous ascent from Jerusalem to heaven (Ibn Wadih, ut supra). 
There is nothing of the Jewish legend here ; that, as we have seen, 
was supplied by Wahb in the next generation, and on his founda- 
tion there grew up a mass of other fttble^ for which it is enough to 
refer to Ibn al-Fakih, p. 98 sq. From all this it may bo Uken as 
certain that at the time of ’Omar it was towards tlio south-west 
angle of tlie Haram, on the site of the oiiginal mosque, that tradi- 
tion supposed the temple to have stooil ; indeed Futychius is guiltv 
of self-contradiction when he fiist says that Soplironius iiuhcate»l 
the Sakhia to ’Omar as the site on which to build his mosque, and 
then adds that it was not ^lait of the Moslem santtuary till a 
generation later. Finally, the extension of the Haram to the noi tli 
so as to bring the Dome of the Rock into the centie of the sacred 
area was the work of *Abd al-Malik’s son Walul (Eutyclnus, ii. 373;. 

Thus far we have met with nothing but confirniatioti 
of Josephus’s measurements and the site they imply; but 
there are other tojiographical indications which supply 
confirmation more decisive. And first let us compare 
what IB related of the outer gates of Herod’s temple with 
existing remains. On the north was the gate Tadi of the 
Mishnab, which Josephus mentions only incidentally. Tliia, 
like the gate Shushan on the east, which he does not 
mention at all, must have been of minor importance ; the 
chief accesses were necessarily from the lower city to the 
south and the upper city to the west beyond the Tyropu'oii 
valley. The south wall, says Josephus, had gates in the 
mid#e (Anf., xv. 11, 5). The Mislmah names them the 
two gates of Huldah, which may mean tunnel (weasel- 
hole) gates.” There is a double gate in the substructure 
of the south wall, 350 feet from the south-west angle, and 
from it a double tunnel leads up to the platform. This 
double gate exactly fits Josephus’s description. There is 
also a triple gate, 600 feet from the south-west angle, 
which those who suppose the wall to have been more than 
600 feet long regard as the second Huldah gate. But 
this view does not give us two gates in the middle of the 
wall, especially as the old wail cannot have enclosed 
Solomon’s stables. In tho west side the Mislmah places 
one gate (Kiponus), while Josephus recognizes four. But 
these accounts are at once reconciled if we accept Josephus’s 
measurements. For of his four gates the most southerly 
is necessarily the one which opened on a flight of steps 
descending and then reascendIng across the Tyropoeon to 
the upper city opposite. Now at tho south-west corner 
of tho ]>latform there are still remains of a groat areli 
(Robinson’s arch), which must have belonged to a bridge 
connecting the upjier city with the south portico of the 
temple. Thus one of tho four gates is fixed. Tho second 
gate led to Herod’s palace (at the extreme north of tho 
upper city) by means of an embankment crossing tho 
Tyropoeon (Ant., xv. 11, § 5). Comparing R /., ii. 16, § 3, 
vi. 6, § 2, and v. 4, § 2, we see that the embankment also 
carried tho city wall (the so-called first wall). Of this 
approach there are remains at Wilson’s arch, 600 feet 
north of Robinson’s arch®; tlius, if Josephus’s measure- 
ments are correct, the two w'estern accesses were at the 
extreme ends of the western jiortico. Josephus’s other 
two gates led to the suburbs outside tho first wall, and 
therefore lay north of Wilson’s arch, and were not gates 
of the temple enclosure proper but of the Antonia, whu’li 
Josephus habitually reckons as part of the outer ti'inplc * 
Of them the Mishnali would naturally tako no account, 
and as naturally it would neglect the gate that led to the 
palace as being not a public entranc e. But fiirth ei, 

* Tho adjoining reinaius of oiu lent buddings uuquesLionably moi Iv 
the site of toe council hall whcie the Sanhedrim met, and 'wliuh ^ I'l 
close to toe first wall and llie temple but outside the latter {I* •• , 


V. 4, § 2 ; Vi. 6, § 3). . * n , 

* One of the suburban gates may be Wan ms gate, m the sub- 
structures of the Automa wall, about 170 fn.t north ot Wilson s nidi. 
The other is sometimes identified with Barclay’s gite between Wilson s 
arch and Robinson’s arch. But this would not had into the suhuib. 
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according to Josephus’s account of the whole circumference 
of the temple with Antonia, the latter extended a stadium 
north of the north-west angle of the temide i)ortico, t.«., 
600 feet north of Wilson’s arch ; and, if we measure off 
this distance on a })lan of the rock contours and then draw 
a line at right angles to represent the north face of the 
Antonia, we find that this line runs across the narrowest 
part of the saddle 'from which the temple hill is assailable. 
The breadth of the Antonia from east to west cannot have 
been more than aliout 300 feet it, as is to be ]>resumed, 
the gate Tadi was opposite the twin gates of Huldah ; but 
with this breadUi it would entirely cover the dangerous 
saddle. 

Rvory attempt to reconstruct the area and situation of 
the temple as it was before Herod must be more or loss 
conj(‘Ctural, and an analysis of the possibilities would take 
up so much space that it seems bettor simply to offer a 
plan which appears to satisfy the main conditions of the 
problem. 



Iferod’b enclosure. NP. Solomon’s portico. Stoa Basilica or 
royal portico. P. Triple gate. Q Kobwson’s arch. B. Double 
gate (Huldah gates). Wilson’s arch. 

According to this plan the area of the temple enclosure 
\ras doubled by Herod, his additions being in the parts 
whore the work of levelling up was heaviest, and where 
neither the convenience of worshippers nor reasons of 
defence called ou earlier builders to extend the plateau. 
It is certain that the substructures of the south-west angle, 
raised to a dizzy height above the Tyropmon, are Herod’s 
XV. 11, § 5), and Josephus also speaks of an extension 
to the north v. 5, § 1). But, on the other hand, the 
Baris already adjoined the temple, a condition which is 
satisfied by giving the older north court K (correspond- 
ing to the new court of Chronicles, and jicrhaps also to the 
upper court of the first temple) a length from east to west 
of 300 feet and a breadth from north to south of 150. 
Tlie old east face of the plateau is, as Josephus says, 600 
feet long, but this length was gained after the time of 
Nehemi^ by taking in the site of the armoury or house 


of the forest of Lebanon (H) and the street in front of the 
water gate (J). For the proof that the water gate stood 
at a re-entrant angle between the retaining walls of the 
armoury and the palace and faced east as shown in the 
plan reference must be made to an article in the Journal 
of FhiloLogy (vol. xn.). The rocky boss between these 
two walls was in Nehemiah’s time surrounded by an out- 
work, which to the north joined the wall of Ophel, — ^that 
is, of the swelling mass of hill which lies out to the north- 
east of the palace. From the lower city (south of the 
Haram area) a stair near the wall led up to tue plateau H 
(Neh. iii. 19; xii. 37). The armouiy was 150 feet long 
and 75 broad ; the plan allows the same dimensions for 
the open sjiace within the water gate. The great court 
C, C, C is arranged in accordance with 1 Kings vii. 1 2, in 
such a way that it is at once the court of the palace and 
that of the temple, enclosing the inner court B. The 
dimensions of the inner court are not given in 1 Kings, but 
as the temiilo was twice the size of the tabernacle the court 
was probably also double the court of the tabernacle. This 
gives a length of 300 feet and a breadth of 150, as in the 
plan. The part of the court in front of the temple is 150 
feet square, which agrees with the dimensions given in 
Ezek. xl. 23, 27. The great court is a square of 300 feet. 
This gives room on the east face for two porches D and £ 
leading to the palace and each 75 foot long. Both porches 
are described in 1 Kings vii. 6, 8, and the dimensions of 
one are given. It is also expressly stated that the porch 
was before (t.c., on the east side of) the pillars that deco- 
rated its front, and that it led into the inner court of the 
palace, so that the arrangement in the plan is fully justified. 
In the time of Jeremiah (xxxviii. 14) theio were three 
entries from the jialace to the tcm 2 )lc ; the third was prob- 
ably into the north couit, the jialace having been extended 
northwards. It is evident that before the time of Herod 
the palace had disaiipcaiod. It was on a lower level than 
the temple, and when it was cleared away the great sub- 
structures on the lino PE stood out as the boundary of 
Solomon’s building. North of E the substructures were 
less considerable, the rock at the north end of this porch 
being but 20 feet under the iiresent level of the plateau. 
In Herod’s time, as can be seen at Bobinson’s arch, tlie 
level of the jilaleau was the same as at present (2420 feet), 
but in older times there was a fall between the upper and 
lower court, and K was probably 10 feet above C, C, 

In that case D was on the natural level of the ground, 
while (unless the groat court was on two levels) E stood 
on a retaining wall 10 feet high at the north end of the 
porch and nearly twice as lofty at the south end. The 
plan shows the temple thrown out on very lofty substruc- 
tures, so as to be practically inaccessible on all sides and 
overhang the Tyropceon in the most striking way.^ The 
whole group of buildings formed a complete defence to the 
city of David on its northern or vulnerable side. It will 
be observed that in Herod s temple the Huldah gates at 
B led directly to the altar, the position of which seems 
never to have been changed, and also that the ^ilan explains 
the statement of Hecatmus that the temide was 150 feet 
broad. His length of 500 feet from east to west is 50 feet 
too much unless he includes some remains of the old palace. 
The Baris is shown as standing on the south-west corner 
the existing platform of the Dome of the Bock. 

A word may be said in conclusion on the ancient line of 
wall to the west of the temple, which, as has been shown 
from Neh. iii. in the article Jerusalem, ran along the 
eastern side of the Tyropceon. A bridge connected the 
temple with the upper city in the time of the later Has- 
moneans, and, as the palace (on the site of Herod’s palace) 

^ It ought, hoiAover, to he observed that the contour hues m and 
near B, B, B are almost purely coxqectural. 
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ftnd the Baris were the points which it was most important 
to connect, it no doubt corresponded to the northern bridge 
already spoken of, at Wilson’s arch M. But at that date 
it must have led, not directly to the temple, but to a lower 
point on the’slope south of ^e Baris. In Nehemiah’s time 
there was no bridge, but the gate of Ephraim probably 
corresponded to the east end of the bridge near the south- 
west angle of the Baris In that case the wall, as is natural, 
ran close under the western substructures of the temple 
and probably served as a buttress to them in the part of 
its course south of the gate of Ephraim, which in Neh. 
xii. 38 is called ^*tho broad wall.” The throne of the 
Persian governor, beside the gate of Ephraim (see Jkkusa- 
LE&f, vol. xiii. p. 640), stood so close to the Baris that we 
may conclude that there was already a castle on its site, 
held for the great king. The position assigned to the 
gate of Ephraim, which, according to 2 Kings xiv. 13, was 
600 feet from the corner gate, where the north wall of the 
city joined the west wall, suits the fact tliat a line drawn 
east and west 600 feet north of Wilson’s arch coincides 
with the line of scarped rock marked on the plan. Here, 
therefore, the old north wall ran, with the great fosse 
filled up by Pompey. This wall figures also in Herod’s 
siege, but seems to have been destroyed by him. 

TAteralure. — ^Tlio literature of the sabject is immense. Tlie re- 
sults of modern surveys an<l diggings are given in the Palestine 
JOxpiomtion Fund volume on Jerusalem (London, 1884) and in the 
Aeeompanyiiig Atlas. Of other bcxiks it may suffice to name Be 
Vogue, Le Temple dc Jerusalem, (fol., Paris, 1864) ; Forgusson, 
To/iography of Jerusalem London, 1847) ; Id., The Temples 
o1 the Jexm (4to, London, 1878) ; Thrupp, AfUievt Jerusalem (8vo, 
Cambridge, 1855) ; Lewiii, 21ie Siege of Jerusalem by Titus (8vo, 
hondon, 1866); and Ponot and Chi)Moz, Uistoire deVAri (Paris, 
1887) (W. R, S.) 

TEMPLE, Sir William (1628-1699), English states- 
man, diplomatist, and author, was born in London in 
1628. He came of an old English family, but of the 
younger bramdi of it, which had for some time been settled 
m Ireland. He vas the eldest son of Sir John Temjde, 
master of the rolls in that country. His mother was Mary 
Hammond, sister of a well-known Tory divine. Temple 
received a liberal education, calculated to produce that 
moderation of judgment for which he was afterwards re- 
markable, lie was first a pupil of his uncle Dr Hammond, 
after vAicli he went to the grammar-school at Bishop Sturt- 
ford, and then to the J^uritan college of Emmanuel at 
(Cambridge, whore he came under the influence of Cud- 
worth. At the commencement of the civil troubles his 
father embraced the popular cause and was deprived of 
his office. Coming to England, he sat in the Long Parlia- 
ment as member for (’'liicliester, and was one of the recal- 
citrant members turned out by CUolonel Pride. Before 
this event happened liis son had left Cambridge, without 
taking a degree, and in 1647 started to travel abroad. In 
the Isle of Wight, while on his way to France, he fell in 
with Dorothy Osborne, and won her affections. Her 
father. Sir Peter Osborne, was governor of Cuerusey and 
a Eoyaliat, Her family were naturally opposed to the 
match, and threw difficulties in the way, which hindered 
its consummation for seven years. During this period 
Temple travelled in France, Spain, Holland, and other 
countries, gaining knowledge of the world and keejiiiig 
up a constant correspondence with his betrothed. At 
length, apparently in 1654, the difficulties were sunnounted 
arid the marriage took ]fiace. Li 1655 Temide and his 
wife went to Ireland. The next five years were siKjnt in 
Iho house of Sir John Temple, who had made his peace 
with Cromwell, and had resumed his official position. His 
took no jiart in politics, but lived the life of a student 
and a country gentleman. 

J he accession of Charles TT. rescued Temple, like many 
others, from obscurity. In 1660 he sat in the convention 
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parliament at Dublin as rnemocr for Clarlow, and he repre- 
sented the same county along with his father in the 
regular parliament that followed. After a short visit to 
England in 1661, as commissioner from the Irish parlia- 
ment, he finally removed thither in 1063. There he 
attached himself to Arlington, secretary of state, and two 
years later received his first enji>k»ynient abroad. It w^as 
in March 1665 that the disastrous war with tlie United 
Netherlands began. Charles IT. was anxious to obtain 
allies, especially as Louis XIV. was taking up a hostile 
attitude. At this juncture the bishop of Munster sent 
an envoy to England, offering to attack the Dutcli if the 
English Government would 8ii})])ly the means. Temple 
was sent over to negotiate a treaty, and in this buhiues.s 
gave evidence not only of the dij)l()riiatic skill but of the 
peculiar candour and frankne.ss for which he was aftei- 
wards so distinguished. He wa.s successful in making the 
treaty, but it was rendered ineffectual by the declaration 
of war by France, the threats of Louis, and the double- 
dealing of the prelate, who, after receiving a great part of 
the subsidy, made a sej>arate j>eace with the JS^etherlands. 
As a reward for his services Temple w'as created a baronet, 
and in October 1665 became the English rei)rescntative 
at the viceregal court at Brussi'ls. Wiiilc tlie war c(»n- 
tinued, Temple’s duties consisted chiefly in cultivating 
good relations with Spain, which w^as a neutral in the 
quarrel between England and the Dutch, but was threat- 
ened by the claims of Louis XTV. on the Spanish Nether- 
lands. Louis’s designs became apparent in tlie si>ring of 
1667, when he inarched an army into Flandc*rs. TJiiw 
event was one of those which led to the }>eace of Hreda, 
and to the subsequent negotiations, which are Temple’s 
chief title to fame. The Fren(*h conijuests w’erc made at 
the expense of Spain, but were almost ccpially dangerous to 
the United Netherlands, whose inde})endenee would have 
been forfeited had Jjouis succeeded in annexing Flanders^ 
While the French W'ere taking town after town, Tein]»ie 
made a journey into Holland and visited De Witt. I’he 
friendship established and the community of viewrs dis 
covered during this interview facilitated the subsequent 
negotiations. Temple had foi some time pressed on his 
Government the nex'essity of sto]»]»ing the Frem-li advance, 
and liad pointed out the way to do so, but it was not till 
December 1667 that he reeeivt^d instruetion^, to act as 
I lie had suggested. He at once set out for Tlie Hague, 
and in January 1668 a treaty was made betw<*eii England 
and the United Netherlands, wdiich, being joined shortly 
afterwards by Sweden, became know^n as the Tri[)lc^ Alli- 
ance. It was a defensive treaty, made against the en- 
croachments of France. Whidher w e regard the skill and 
celerity with which the negotiations w^ere condneted or 
the results of the treaty, the transaction reflects great 
credit on Temple. The French king was checked in mid 
career, and, without a blow being struck, was obliged to 
surrender almost all liis conquests. Pepys records j>ublic 
opinion on the treaty by saying that it was “the only 
good public thing that hath been done since the king 
came into England.'’ 

Unfortunately the policy thus indi(‘ated wa.* but sliort 
livctl. In taking up a liostile attitude towards Fiance 
Charles’s object had apparently been only to raise liis jirire 
Louis took the hint, increased his otrens, and two years 
later the secret treaty of Dover reversed the jm)1ic\ of tin* 
Triple Alliance. Meanwhile Temple had developed the 
goo<l understanding w’ith the Dutch by <*(>iitiactiiig a com 
niercial treaty with thorn (February 166S), and had acted 
as English plenipotentiary at Aix la-( Jhapelle, where peace 
between FVance and Spain was made in May 1 66^ Shortly 
afterwards he was appointed ambassador at Tin* Hague. 
Here he lived for two years on good terms both with De 



Witt and vdth the young prince of Orange, afterwarde 
William 111. The treaty of Dover led to Templets recall ; 
but the plot was not y^t ripe, and Temple nominally held 
his post for another year. He perceived, however, that 
his day was over and retired to his house at Sheen. In 
June 1671 he received his formal dismissal. The war with 
the Netherlands broke out next year, and was almost as 
discreditable to England as that of 1665. Want of success 
and the growing strength of the opposition in ])arliament 
forced Charles to make peace, and Temple was brought 
out of his retirement to carry through the change of front. 
After a negotiation of three days, carried on through the 
medium of the Spanish ambassador, the treaty of West- 
minster was made (February 1674). As a recognition of 
liis services Temple was now ofTered the embassy to Spain. 
Tikis he declined, as well as the offer of a far more import- 
ant post, that of secretary of state, but accepted instead 
a renewal of his embassy to Tlie Hague, whither he went 
in July 1674. In the March following ho was nominated 
ambasi^or to the congress at Niniegueri ; but, owing to 
the tortuousness of Charles’s dealings, it was not till July 
1676 that he entered that town. The negotiations dragged 
on for two years longer, for Charles was still receiving 
money from France, and Englinh mediation was no more 
than a ruse. In the summer of 1677 Temple was sum- 
moned to England and received a second offer of the 
secretaryship of state, which he again declined. In the 
autumn of the same year he had the satisfaction of re- 
moving the last difHcultics wliich hindered the marriage 
of William and Mary, an event wliich seemed to complete 
the work of 1668 and 1674. Louis still remaining obsti- 
nate in his demands, Temple was commissioned in July 
1678 to make an alliance with the states, with the object 
of compelling Franco to come to tenns. This treaty was 
instrumental in bringing about the general pacification 
which was concluded in January 1679. 

This was Temples last a[)pearanco in the field of 
diplomacy ; but his public life was not yet over. A third 
offer of the secretaryship was made to him ; but, unwilling 
as ever to mix himself up with faction and intrigue, he 
again declined. He did not, however, withdraw from 
politics ; on the contrary, he was for a short time more 
prominent than over. The state was passing through a 
grave crisis.' Political passion was embittered by religious 
fanaticism. Parliament was agitated by the popish plot, 
and was pressing on the Exclusion Bill The root of all 
the mischief Jay in the irresponsibility of the cabinet to 
parliament and its complete subservience to the crown. 
To remedy this, Temple brought forward his plan for a 
reform of the privy council. This body was to consist of 
thirty members, half of whom were to be the chief officers 
of the crown, tlie other half being persons of importance, 
lords and commoners, chosen without reference to ])arty. 
Special care was taken to select men of wealth, which 
Temple considered as tlie chief source of political influence. 
By the advice of tliis council the king promised to act. 
The jiarliaiuent, it was supposed, would trust such a body, j 
and would cease to dictate to the crown. The scheme was i 
accepted by the king, but was a failure from the outset. I 
Intended to combine the advantages of a parliament and 
a council, it created a board whi^h was neither the one 
nor the other. The conduct of affairs fell at once into 
the hands of a junta of four, of whom Temple was at first 
one, and the king violated his pom*se by dissolving parlia- 
ment without asking the advice of the council Temple 
retired in disgust to his villa at Sheen, and appeared only 
occasionally at the council, where he soon ceased to exer- 
cise any influence. In 1680 ho was nominated ainbassador 
to Spain, but stayed in England in order to take his seat 
in parliament as member for the university of Cambridge. 


He took no part in the debates on the great question of 
the day, and acting on the king’s advice declined to sit in 
the parliament of 1681. Earl^ in that year his name was 
struck off the list of the council, and henceforward he dis- 
a^eared from public life. He continued to live at Sheen 
till 1686, when he handed over his estate there to bis son, the 
only survivor of seven children, and retired to Moor Park 
in Surrey. When William HI. came to the throne Temple 
was pressed to take ofiice, but refused. His sCn became 
secretary at war, but committed suicide immediately after- 
wards. Sir William, though occasionally consulted by the 
king, took no further part in public affairs, but occupied 
himself in literature, gardening, and other pursuits. It 
should not be omitted that Swift lived with him as secre- 
tary during the last ten years (with one short interval) of 
his life. Temple died at Moor Park on 27th January 1699. 

Temple’s liteiary woika are mostly political, and are of consider- 
able importance. Among them may be mentioned An Essay m 
iht Present State and SMtment of Ireland (166S) ; The Em^re, 
Stoeden, &o., a survey of the different Governments of Europe and 
their relations to England (3671); Observations upon the united 
Provinces (1672) ; Essay upmi (he Onyinal and Nature of Ooveni- 
merit (1672); E»say upon the Advancecnent of Trade %n Ireland 
(1678). Some of these were puhlislied in the first jjart of his Miscel- 
lanea (1679). In the same year apparently his Poems were pi ivately 
printed. In 1683 ho hogan to wiite his Memous, The hist part, 
extending from 1665 to 1671, he destroyed unnublished ; the 
second, from 1672 to 1679, was published without bis authority in 
1691 ; the third, fiom 1679 to 1081, was published by Swiit iti 
1709. In 1692 be nubliblied the second part of his Mtsccllanea, 
containing among othei* subjects the essay Upon the Ancunt aiul 
Modem Learning^ which is romaikable only as having given rise to 
the famous controversy on the ** Letters of Phalans.’^ His Intro 
durtwn to (ho History of England , a short sketch of English histoiy 
to 1087, was published in 1695. Sort ral collections of his lettuib 
were published by Swift and otbeis aftei his death. 

His fame rests, hoi%ovor, far moie on his diplomatic triumphs 
than on his literary woik. His connexion witli domestic affaits 
was slight and unsuccessful He was debaircd both by his virtues 
and hiB defects,— by his impartiality, his honesty, and his want ot 
ambition, — from taking an active part in the disgmceiul politics ot 
Ills time. But in the foreign lelations of his count ly he iivns 
intimately concerned for a peiiod of fourteen years, and in all that 
is praisewoithy in them he hod a piincipal hand. He cannot 
be called great, but he will bo remombeied as one of the ablest 
negotiators that England has pi od need, and as a public servant 
who, iu an unprincipled ago and in circumstances peculiarly opi ii 
to corruption, preserved a blameless recoid. 

Bee lAfi and Works qfSir WiUiam TmjtSf 2 vols, fol , 1720 ; 2(1 ed ,cinlh Life 
1>V Lady Gifflird, 1731 ; a more coin]>lete edition, includink the Lstiers^ waH 
uahlisbed In 4 vole Svo, 1S14 l)uin(>t, Hit^ory of his own 1 inu ; Courtetia\ , 
Memoirs (fthe life, &<->» q/* William Implet 2 vole , 1830 ; Macanlay, Esmi/ 
on hir William lempls, (G. W 1’ ) 

TENANT. See Landlord and Tenant. 

TENASSERIM, a diviftiou of the proviilce of British 
Burmah, lying between 9® 30' and 19* 30' N. lat. and 
95® 50' and 99* 30' E. long. It has an area of 46,730 
square miles and comprises the seven districts of Moulmein 
town, Amherst, Tavoy, Mergui, Shwagyin, Toungoo, and 
Salwin, which fonned the tract south of Pegu conquered 
from Burmah in 1826, and were for many years generally 
known as the Tenasserim provinces. The southern ex- 
tremity of the division approaches the insular region of 
Malaysia, and it is fringed along its entire western coast 
by a number of islands, forming in the north the Moscos 
and in the south the Mergui Archipelago. The eastern 
frontier is formed by a mountain range 5000 feet high 
which acts as a water-jiarting between the Tenasserim anh 
the Siamese river systems. 

Tho population of the division in 1881 was 825,741 (487,900 
males and 387,841 females). By religion Hindus numbered 23,145, 
Mohammedans 24,786, Christians 28,815, Buddhists 698,304, and 
Nat u orshippers 51 ,160. Tho cultived area in 1885-86 was returned 
at 729, 251 acres. The gross revenue m the same year w'as £184, 162, 
of which the land-tax yielded £107,681. 

TENBY, a municipal and parliamentary borough and 
watering-place of Pembrokeshire, South Wales, is finely 
situated on a long and narrow promontory of lim^tono 
rock, washed on three sides by the sea, on the west side of 
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males possess a very thick and flattened enter ray in the 
ventral flms. The mouth is rather narrow and provided 
at ea(di corner with a very siiiall LarW. Tench if kept 
ir suitable waters are extremely prolific, and as they 
grovr within a few years to a weight of 3 or 4 ]t>, and are 
then fit for the table, they may be profitably introduced 
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Ctonarthfin Bay, and on a branch of the South Wales 
Bailway, 10 miles east of Pembroke and 274 west of 
London (by rail). Its chief attractions as a watering-place 
are its picturesque appearance, its antiquarian remains, its 
equable and salubrious climate, and its wide stretch of firm 
sands. There are considerable remains of tlie old fortifica- 
tions of the town, dating originally from the Norman Con- 
quest, and repaired by Elizabeth, whose initials with the 
date 1588 are inscribed on a stone near the fine south-west 
gate, which with the south-west and north-west walls is in 
very good preservation. The remains of the castle on a 
lofty rock at th* extremity of the promontory include the 
keep, a circular bastion overhanging the cliffs, and portions 
of the outer wall. Within the grounds, which are laid out 
in walks, there is a local museum ; and on the summit of 
the hill is the Welsh memorial to the Prince Consort, a 
statue of Sicilian marble (1865). Opposite the castle, 
about 100 yards distant and accessible on foot at low 
water, is St Catherine’s Island, on which is a strong fort 
begun in 1868, forming one of the land defences of Pem- 
broke dockyard. The parish church of St Mary is a large 
and beautiful building, showing every variety of style from 
the Norman of the 12th to tim Tudor of the late 16th 
century ; it has a massive tower with a spire rising to a 
height of 152 foot. In the north aisle are some mediaeval 
altar tombs and in the south aisle one of the early Tudor 
period. The fisheries of Tenby, for which the place was 
noted at a very early pcrio<l, are still of importance. The 
trade of the port is inconsiderable. Steamers, however, 
ply to Bristol, Cardiff, Ilfracombe, and Weston-super- 
Mare. In the neighbourhood there are extensive limestone 
quarries. The population of the municipal and ]>ar]ia- 
mentary borough (area 640 acres) in 1871 was 3810, and 
in 1881 it was 4750. Ir summer it is augmented by 
more than a half. 

Teiiliy lias the same Uoi ivatioii as Denbigh in North Wales. 
Anciently it was called Dynbych-y-Pyscod, the ** precipice of fishes.” 
The imiK>rtance of the town dates from the settlement of the 
Flemings in the leigii of Henry I. In 1160 Cadell, eldest son of 
Rhys ah UryHith, was slain by the |)co])1e of Tenby, in I'eveiigo for 
winch the castle was taken and the town devastated by his two 
bi others Meredith and Kliys. During the Wars of the Roses the 
fortifications were restored and strengthened by Jasnar, eurl of 
Petnbrdke. They wore again greatly strengthened by Elizalteth in 
apprehension of the landing of the Spaniards. At the beginning 
of the Civil War the town and castle w'ere garrisoned for llie king, 
Imt in 1644 it surrendered to the Parliamentarians after a siege of 
three days. Its privilogos wore extended by Hunijdirey, duke of 
(iloucestor, who m.ide the mayor an independent justice, and by 
Henry IV,, Henry VI., Elizabetb, and Charles I. It is now 
governed by the Munici|)al Act, and the corjioration are the sani- 
tary authority. Since the 27th of Henry VIII. it has formed 
part of the Pembroke district of boroughs for parliamentary repre- 
sentation. 

TENCH, the Tima tinea of naturalists, is one of the 
commonest and most widely siiread freshwater fishes of 
Europe. It is generally distributed in all suitable local- 
ities throughout England, but is limited to a few lakes 
and ponds in the south of Scotland and in Ireland. As the 
tench is of comparatively uncommon occurrence in unen- 
closed waters, its place among the indigenous fishes of 
Great Britain has been denied, and it has been sujiposed 
to have been introduced from the Continent In central 
Europe, however, where it is undoubtedly indigenous, it 
thrives best in enclosed, preserved waters, with a clayey 
or muddy bottom and with an abundant vegetation ; it 
avoids clear waters with stony ground, and is altogether 
absent from rapid streams. The tench belongs to the 
family of carps {Cyprinidsp), and is distinguished from the 
other members of that family by its very small scales, 
which are deeply embedded in a thick skin, whose surface 
^8 as slippery as that of an eel. All the fins have a rounded 
outline ; the short dorsal fin is without a spine, but the 
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into ponds which are already stocked with other fishes, 
such as carp and ])ike. They live on small animals or soft 
vegetable substances, which they root up from the ground. 
The albino variety es)>ecially, which is known as tin* “golden 
tench,” can bo rc(*ommended for ornamental w’aters, as its 
bright orange colours render it visible for some distance 
below the surface of the water. Tliis \ariety, which seems 
to have been originally bred in Silesia, is not less well- 
flavoured than the normally coloured t'^nch, and grows to 
the same size, viz., to 6 and even 8 Ib. 

TENDER. See Payment. 

TENERTFFE. See (Unaiiy Islands, voI. iv. ]). 798. 

TENIERS, David (16J0“1(>90), the younger, a Flemish 
painter, almost ranking in celebrity with Rubens and 
Van Dyck, was Inmi in Antwerp on Ifith December 1610. 
His father, David Teniers tlie elder (1582-1649), who.so 
style ho followed with a vastly superior power of concep- 
tion, had been apu]»il of EKheimer in Rome and o1 Rubens 
in Antwerp. Insides tbeso infiuences, we can also dis- 
tinctly trace that of Adrian Brouwer at the outset of his 
career. Although the young jiainter’s general system often 
reminds us of liiibcns, several of his works also betray a 
vivid recollection of Brouwer iii tyfio as well as gem*ral 
arrangement. There is no evidence, however, that either 
Rubens or Brouw^er interfered in any way witli Teniers’s 
education, and Smith may be correct in .sup] losing that 
the admiration w4iicli Brouwer’s pictures at one time ex- 
cited alone tempted the younger arti.st to imitate them. 
The only trace of jiersonal relations having existed between 
Teniers and Rubens is the fai't that the w'ard of the latter, 
Anne Breughel, the daughter of Jolin (Velvet) Breughel, 
married Teniers in 1637. Admitted as a “master ” in the 
guild of St Luke in 1632, Teniers liad even before this 
made the public acijuaintcd with hi.s works. The Berlin 
museum possesses a grouj) of ladies and gentlemen dated 
1630. No special signature jiositively distinguishes these 
first productions from those of liis father, and wc do not 
think it correct to admit with some writers that he first 
painted religious subjects. Dr Bode, in a most remarkable 
study of Brouwer and his works, expresses the opinion that 
Teniers’s earliest pictures are tlio.se found uiidei llic signa 
ture “Tcnicr” (with the omission of the final .<*). Tcnicr 
is in reality a FJemi.«ih version of a thoroughly Walloon 
name. “Taisnier,” wdiicli the jiainter’s grnndfathtr, a mer<*cr, 
brought with him when he came from Ath in 1558, and 
Bode’s supposition is greatly strengtliened by tin* circum 
stance that not only David the elder but Iih l^fber 
Abraham and his four sons were all iiiscrihi‘d as “Tenier” 
in tlie ledgers of the Antwerp guild of St Luke. Some 
really first-rate works - the IVodigal Son and a grouj> of 
Topers in the Munich gallery, as well as a jiarty of gentle- 
men and ladies at dinner, termed the Five Senses, in the 
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Brussels museum — with the above signature are remark- 
able instances of the perfection attained by the artist when 
ho may be supposed to have been scarcely twenty. His 
touch is of the rarest delicacy, his colour at once gay and 
harmonious. Both Waagen and Smith express the opinion 
that the works painted fiom 1645 to 1650 speak most 
highly of the master’s abilities. We may venture to add 
that a considerable number of earlier productions would 
have been sufficient to immortalize his name. He was 
little over thirty when the Antwerp guild of St George 
enabled him to paint the marvellous picture which ulti- 
mately found its way to the Hermitage (lallery in Ht Peters- 
burg, — the Jubilee Mooting of the (Hvic Guards, in honour 
of thoir old commander, Godfrey Sneyders. Gorrect to the 
minutest detail, yet striking in eflfect, tlie scene, under the 
rays of a glorious sunshine, displays an astonishing amount 
of acquired knowledge and natural good taste. This {mint- 
ing, one of forty among many of the master’s earlier and 
later productions,' leads us to mention another work of the 
same year (1643), now in the National Gallery, Tjondon 
(No. 952), an equally beautiful repetition of which, dated 
1 646, belongs to the duke ot Bedford. A hundred and fifty 
figures are resting after a pilgrimage to some holy shrine or 
some miraculous well. Tlio hungry travellers aro waiting 
for the meal which is being preimred for them in several 
huge caldrons. Truth in i)liyhi()gnomy, distribution of 
groups, the beautiful effect of light and shade, command 
our warmest a<l miration. A work like this, says Waagen, 
stamps its author as the greatest among {lainters of his 
class. That, however, a subject of the kind should have 
he‘5n ac(‘epted as a “feast” (see the National Gallery 
Cataloffufi) may tend to jirove how little, from the first, 
Teniers tliought of dramatizing. Frankness in ex{)ression 
and freedom in attitude certainly guided his i»reference 
m the choice of a model, and we may even suppose him to 
have occasionally exaggerated botli. Tie seems anxious to 
have it known that, far from indulging in the coarse 
amusements of the boors he is fond of jiainting, ho himself 
lives in good stylo, looks like a gentleman, and l)eliaves as 
such. Tie never seems tired of showing the turrets of his 
ch&tcau of Perck, and in the midst of rustic merry-makings 
we often see his family and himself received cap in hand by 
the joyous jicasauts. Wo may also observe that he has a 
certain number of favourite models, the constant recur- 
rence of which is a special feature of his works. We even 
meet them in a senes of life-size portrait-like figures in the 
Doria Painphili Gallery in Kome,^ as well as in a picture 
belonging to Mr H. li, Hughes, and the man hero repre- 
sented as a fishmonger is unmistakably the painter’s 
brother, Abraham ’J''enier8, judging from the portrait 
Edelinck has left us of this artist. 

Teniers was chosen by the common council of Antwerp 
to preside over the guild of painters in 1644. The arch- 
duke Loo{»old William, who had assumed the government 
of the 8{)anish Netherlands, being a great lover of art, 
employed Teniers not only as a jiainter but as kee])er of 
the collection of pictures he was then forming. With the 
rank and title of “ayuda de cainara,” Teniers took up his 
alxule in Brussels shortly after 1647. Immense sums were 
spent in the acquisition of paintings for the archduke. A 
number of valuable works of the Italian masters, now in 
the Belvedere in Vienna, came from Leo})old’s gallery after 
having belonged to Charles 1. and the duke of Buckingham. 
De Bie (1661) states that Teniers was some time in London, 
collecting pictures for the duke of Fuensaldaua, then acting 
as Leopold’s lieutenant in the Netherlands. Paintings in 

' The Hermitage CaUUogue a»cribeii to Abraham Teniers the portrait 
of a bishop. This painting is, however, by David, and represents tlie 
celebrated bisbop of Ghent, Anthony Triist, with his brother Francis, 
a Franciscan monk. * Umtpr the name of Weeninz, 
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Madrid, Munich, Vienna, and Brussels have enabled art 
critics to form an opinion of what the imperial residence 
was at the time of Leopold, who is represented as con- 
ducted by Teniers and admiring some recent acquisition. 
No picture in the gallery is omitted, every one being in- 
scribed with a number and the name of its author, so that 
the ensemblf of these paintings might serve as an illus^ 
trated inventory of the collection.^ Still more interesting 
is a canvas, now in the Munich gallery, where we see 
Teniers at work in a room of the palace, with an old 
peasant as a model and several gentlemen looking on. 
When I^eopold returned to Vienna, Teniers’s task ceased ; 
in fact, the pictures also travelled to Austria, and a Flemish 
])riest, himself a first-rate flower painter, Van der Baren, 
l>ecame keeper of the archducal gallery. Teniers never- 
theless remained in high favour with the new governor- 
general, Don Juan, a natural son of Philip IV. The prince 
was his pupil, and De Bie tells us he took the likeness of 
the {lainter’s son. Honoured as one of the greatest painters 
in Europe, Teniers seems to have made himself extremely 
miserable through his aristocratic leanings. Shortly after 
the death of his wife in 1656 he married Isabella de Fren, 
daughter of the secretary of the council of Brabant, and 
strove his utmost to prove his light to armorial bearings. 
In a petition to the king be reminded him that the honour 
of knighthood hod been bestowed upon Bubens and Van. 
Dyck. The king at last declared his readiness to grant 
the request, but on the ex})ross condition tliat Teniers 
should give up selling his pictures. The condition was 
not complied with; but it may peihaps account for the 
master’s activity in favour of the foundation in Antwerjy 
of an academy of fine arts to which artists alone should 
be admitted, whereas the venerable guild of 8t Luke made 
no difference between art and handiemft : carvers, gilders, 
bookbinders, stood on an even footing with jiainters and 
sculptors, however great their talent.^ There were great 
rejoicings in Antwerj) when, on 26th January^ 1663, Teniers 
came from Brussels with tlio royal charter of the academy, 
the existence of which was due entirely to his {)ersonal 
initiative. 

Teniers died in Brussels on 25th Ai»ril 1690.’^ A 
picture in the Munich gallery (No. 906), dated 1680, 
represents him as an alchemist, oppressed with a%urdeu 
of age beyond his years. From this date we hear more 
of his doings as a picture-dealer than as a painter, which 
most probably gave birth to the legend of his having given 
himself out as deceased in order to get higher prices for 
his works. David, his eldest son, a painter of talent and 
reputation, died in 1685. One of this third Teniers’s 
pictures — »St Dominic Kneeling before the Blessed Virgin, 
dated 1666 — is still to be found in the churcli at Perck. 
As well as his father, ho contributed many patterns to the 
celebrated Brussels tapestry looms. Cornelia, the painter’s 
daughter, married John Erasmus Quellin, a well-kno\vn 
artist (1634-1715). 

Smith's Catalogue Jtaiaonnt gives descriptions of over 700 paint- 
ings accei>ted as original produLtions of Teniers. Few artists ever 
Dvorked with m^ter ease, and some of liis smaller pictures — ^land- 
8ca|^ with fibres— have been termed “afternoons," not from 
their subjects, out from the time 8{>ent in producing them. The 
museuns in Madrid, St Petersburg, Vienna, Munich, Dresden, 
Pans, London, and Brussels have more than 200 pictures by Teuiers. 
In the United Kingdom 150 may be found in private hands, and 
many other examples are to be mot with in private collections 
thioughout Europe. Although the spirit of many of these works 

’ It was not until recently that the MS. inventory of this collection 
was discovered among the papers of the prince of Sc hwartseuberg in 
Vienna. It was published in 1888 by Adolf Berger. In 1668 Teniers 
published 248 etchings after the best Italian works of Ijeopold William’s 
collection, which, with the portraits of the archduke and Teniers, were 
brought tegether as a volume in 1660, Under the title M Teatro de 
* The separation was only obtained in 1778* 

* The date la often wrongly given as 1694 or 1695. 
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is M a wliols manrellons, their consciontionsness must be regarded 
as questionable, Specially in the later productions we often 
det^t a lack of earnestness and of the calm and concentrated study 
of nature which alone proreut expression from degenerating into 
grimace in situations like those generally depicted by Teniers. His 
^ucation^ and still more his real and assumed position in society, 
to a great degree account for this. Brouwer knew more of taverns ; 
Ostade was more thoroughly at home in cottages and humble dwell- 
ings ; Teniers throughout triumphs in broad daylight, and, though 

e^I his open-air scenra, wlere^he has, without coiistrai^, given 
full play to tlie bright resources of his luminous palette. In this 
respect, as in many others, he almost invariably suggests compari- 
sons with Watteau. Equally sparkling and equally joyous, both 
seem to live irn^n almost ideal world, where toil, disease, and 
poverty may exist, but to be soon fotgotteu, and where sunshine 
seems everlasting. But his subjects token from the Gospels or 
sacred legend are absunl. An admirable picture in the Louvre 
shows Peter Denying his Master, next to a table where soldiers 
are smoking and havnig a game at cards. He likes going back to 
subjects illustrated two centuries before by Jerome Bosch — the 
Temptation of St Anthony, the Hich Man in Hell, incantations, 
and witches — for the simple purpose of assembling the most comic 
apparitions. His villagers urink, play bowls, dance, and sing; 
they seldom quaire] or tight, and, if they do, seem to be bliamming. 
His powers certainly declined with advancing age ; the works of 
1654 begin to look hasty. But this much may l>e said of Teniers, 
that no other painter shows a iiiore enviable ability to render a 
(*oncoptiou to his own and other jioople’s satisfaction. His works 
liave a technical froshnuss, a straightforwardness in means and 
intent, urhich make tho study of them most delightful ; as Sir 
Joshua Reynolds says, they are Avorihy of the closest attention of 
any painter who desires to excel in the mechanical knowledge ot 
his art 

As an etcher Teniers compares very unfavourably with Ostade, 
Cornolis, Bega, and Dusart More than .500 ])lut(‘s were made from 
Ills pictures; and, if it lie true that Louis X 1 V, judged his “ baboons’’ 
{■nuKiats) unworthy of a place in tho royal collections, they found 
admirable engravers in France — I jO Bas ami his scholars — and 
])assioiiate admirers. The duke of Bedford’s admirable bpecimen 
was sold for 18,080 livres (£1860) in 1768. The Prodigal Son, now 
in the Louvre, fetched 30,000 livres (£3095) iii 1776. Smith’s 
highest estimates have long since been greatly exceeded. The 
Archers in St Petersburg ho gives as worth £2000. The Belgian 
Government gave £5000 in 1867 for the Village Pastoral of 1662, 
whhh is now in the Brussels museum ; ami a pu turc of the Prodigal 
Son, scarcely 16 by 28 inches, fotche<l £6280 in 1876. 

Although Van I’ilborgh, who was a scholar of Teniers in Brussels, 
followed his at> le with some success, and later painters often excelled 
in figure-painting on a small scale, Teniers cannot be said to have 
formed a school Properly speaking, he ib the last lepicsentative 
of the groat Flemish traditions of the 17tU century. 

See 4*. Smitli, A CaUnloQVLf Jtaiv^nnt of the Worku of the most Eminent Dutch^ 
Flemithf and French Painters; Jolm Vernioeleii, Node* historuive »«Mr David 
Teniers et sa familU ; L. QaloHloot, Qvelqnes renHeignemnits sur la JamiUe tie 
P, P. Bubens et le dkh de David Teniers aixl Un procts de David Tenvn et 
la corporation des pemtres a liruxeUes . Alph. Wautors, Histoire dee environs 
de Jirujeelles and Les tavisseries hrureVoises , F. T. Van der nraudom, (U- 
schUdenta der Antwerpsene fschtldersfhnol ; Max liwiseh, Gtschiehte der Malet- 
sehide Antwerpena; W. Bud<i, Adriaen Brouwer, ein Bild seins Ubens umt seines 
Sclwtlfens. <U. U ) 

TENIMBER. See Timor Latjt. 

TENISON, Thomas (1636-1715), archbishop of Canter- 
bury, was the son of Jlev. John Tenison, rector of 
Mundsley, Norfolk, by Mary, daughter of Thomas Dowson 
of Cottenham, Cambridgeshire, where he was liorn on 29th 
•September 1636. He was educated at the free school, 
Norwich, whence he entered Corpus Christi College, Cam- 
bridge, as a scholar on Archbishop l*arkor’s foundation. Tie 
paduated B.A. in 1657, M.A. in 1660, was chosen fellow 
in 1662, and became B.D. in 1667. For a short time he 
studied medicine, but in 1659 was jirivately ordained. In 
1667 he was presented to the living of Holywell-cum- 
Neodingworth, Huntingdonshire, by the earl of Manchester, 
to whoso son he had been tutor, and in 1670 to that of Bt 
Fetor’s Mancroft, Norwich. In 1680 ho received the 
degree of D.D., and was presented by Charles Jl. to the 
important cure of St Martin's-in-the-Fields. Tenison, ac- 
cording to Burnet, “endowed schools, set up a public 
library, and kept many curates to assist him in his inde- 
fatigable laliours.” Being a strenuous opponent of the 
Church of Home, and “ Whitehall lying within that parish, 
he stood as in the front of tho battle all King James’s reign.” 


In 1678, in a Discourse of Idolatry^ he had endeavoured 
to fasten the practices of heathenish idolatry on the Cliurch 
of Rome, and in a sermon which he published in 1681 on 
Discretion in Giviy Alms was attacked by Andrew I’ulton, 
head of tho Jesuits in tbo Savoy. Teiiisoii’s reputation 
as an enemy of C''atholicisni led the duke of !Motutioutb 
to send for him before his execution in 1685, wlien BLshoj»s 
Ken and Turner refused to administer the Eucharist ; but, 
although Tenison siioke to him iu “a softer and less per- 
emptory manner ” than the two bishops, lie was, like them, 
not satisfied with the sufficiency of Monmouth’s ]»enitence! 
Under William, Tenison was in 1689 named a member of 
the ecclesiastical commission appointed to prepare matters 
towards a reconciliation of the Dussenters, the revision of 
the liturgy being specially entrusted to him. A sermon 
which ho preached on the commission was published the 
same year. Ho appears to have been better satisfies! with 
the religious sentiments of Nell Cwynn on the approacli 
of death than with those of the duke of Monmouth, for 
in 1691 ho preached her funeral sermon, in wdiieh In* rt*- 
presented her as truly penitent, — a <-buritable judgment 
which did not meet with universal a])])roval. Tlie general 
liberality of Tenison’s religious view’s commended him to 
the favour of William, and, after l)(*ing made bishop of 
Jjincoln in 1691, he was jiromoted to tbo primacy in 
December 1691. He attended Mary during her last ill 
ness and preached her funeral sermon iu Westminster 
Abbey. When William in 1695 wont to take command 
of the army in tho Netherlands, Tenison was appointed 
one of the seven lords justices to whom liis authority 
was delegated. Along wdtli Burnet he attended William 
on his deathbed, and it was Irom their hands that ho 
received the Eucharist. Ho crowuied Queen Anno, but 
during her reign w’as not in miudi favour at court. He 
was a commissioner for the rnion in 1706. A strong 
supporter of tho Hanoverian succession, lie was one of the 
three officers of state to whom on the death of Anne w'fts 
entrusted tlie duty of appointing a regent till tho arrival 
of George I., whom he crowned on 3Jst October 1714. 
Tenison died at London on 14th December of tho following 
year. Besides the sermons and tracts above mentioned, 
and various others on different points of tlie Topish con 
troversy, Tenison was tho author of The Creed of Mr 
Hobbes examined (1670) and Jiaconia^ or Certain Cemiine 
Re^nahis of Lin'd Bacon (1679). 

The Memoirs of the Life and Thmi> of the Mod Jim. Fatlu'r in fjod^ 
Dr Thomas Teinson^ late Archhushop of Canterbury ^ appealed with 
out date not long after his deatli. See also Buniot’s Uistory nj 
hi8 own Time anti Macaulay’s JJustory of England. 

TENNANT, William (1784-1848), author of Anster 
Fair, was born iu 1784 at Anstruthcr in Fifo.shire, the 
birthplace of tw’o other contemporary Scottish worthies, 
Thomas Chalmers and Jolin Goodsir. Ho was hiiiio from 
childhoo<l, like his more famous contemporaries Byron ami 
•Scott, ami this probably determined his fatlicr, who w’as a 
small merchant and farmer, to educate him lor a scholarly 
career. But tho paternal means failed before he had com- 
pleted bis curriculum at St Andrews, and ho was obliged 
to return home and act for some eight years of his early 
manhood as clerk to one of his lirothers, a corn laidor. 
Tlie corn-factor’s clerk, however, under tlie impulse of a 
genius for language and a strong delight in lit<*ratiin‘, he 
sides Greek and Latin and IIcl>rew, mustered, during hi‘> 
leisure, Italian and German, and not only remi, hut set 
himself to imitate, Ariosto and WieJand. And, strange to 
say, this poor youth, in a remote country town, anticipated 
the fashion of mock-heroic verse, w liicli was set for England 
by “the ingenious brothers Mliistlecraft,” and wdiicli gave 
Byron the hint for liis Don Jmtn. AnMcr Faxr^ a fantastic 
poem iff ottava rima^ amazingly iJucut, brimming over with 



liigh spirits, rich almost to excess in diction and fanciful 
imagery, was written by Tennant in 1 8 1 1 , when his brother’s 
business had failed and he did not know where to look for 
employment. Its publication in 1812 brought the poet 
into notice, and employment was found for him as school- 
master of the parish of Bunino, near St Andrews. From 
this he was promoted (1816) to the school of Lasswade, 
neai^ Edinburgh ; from that (1819) to a mastership in 
Dollar academy; from that (1831), by Lord Jeffrey, who 
had written an admiring review of Amter Fair^ to the 
professorship of Oriental languages in St Andrews. Ten- 
nant never fulfilled the promise of Ins first poem, which 
reads as if it had been dashed ofif in a fit of careless and 
happy inspiration, and never flags in its humorous glee 
from the first stanza to the last. The Thane of Fife (1822), 
in which he essayed the same vein, evidently cost him 
more pains, show's the same high reach of humorous 
imagination, and is indeed, as he claimod for it, “ bold in 
its stylo and rare, fantastic, and sublime.” But the subject 
w'as more remote from general interest; the mock -epic 
machinery, with all his wealth of grotesque description, 
was too far-fet(*hed for the i)opular taste ; and the iwem 
fell flat. A third poem, in the Scotch dialect, Papistry 
Stormed (1827), though full of the most spirited descriiv 
tion, was also in a vein of humour that found few sympa- 
thizers. Ho wrote also iwo historical dramas. Cardinal 
BeaUm (1823) and John Baliol (1825). His last published 
work was a scries of llehnw Dramas (1845), founded on 
incidents in Bible history. He died near Dollar, on 15th 
February 1848. 

A Blcinoir of Tennant by M. F. Conolly was pnblibhod in 1861. 

TENNENT, Sir James Emerson (1794-1869), English 
politician and traveller, the third son of William Emerson, 
a merchant of Belfast, w'as born there on 7th April 1794. 
He was educated at Trinity College, Dublin, of which he 
became LL.D. After travelling in Greece, where he made 
the acquaintance of Lord Byron, whose sentiments in re- 
gard to the Greek cause ho fully shared, he studied for 
the bar and was called at Lincoln’s Inn in 1831. He 
published a Pictvre of Creere (1826), Letters from the JEyean 
(1829), and a History of Modem Greece (1830). On his 
marriage to the daughter and heiress of William Tennent, 
a wealthy merchant at Belfast, he adopted by royal licence 
the name of his wife in addition to his own. He entered 
parliament in 1832 as member for Belfast. In 1841 he 
became secretary to the India Board, and in 1845 he was 
kniglited and appointed colonial secretary of Ceylon, whore 
he remained till 1850, The result of his residence there 
appeared in Christianity in Ceylon (1850) and Ceylon, 
Physical, Historical, and Topographical (2 vols., 1859), 
On his return he became member for Lisbiu'n, and under 
Lord Derby was secretary to the Poor I^aw Board from 
February to November 1852. From then till 1867 he 
was permanent secretary to the Board of Trade, and on 
his retirement he received a baronetcy from Lord Palmer- 
ston. In his early years his political views had a Radical 
tinge, and, although he subsequently joined the Tories, Ida 
Conservatism was of a mild type. He withdrew from the 
Whigs along with Lord Stanley and Sir James Graham, 
and afterwards adhered to Peel. He died in London on 
6th /Lugust 1869. 

Boaides the books above mentioned, ho wrote Bdgium in I840 
(1841) and Wine, its Duties and Tagoation (1855), and wai a con- 
tributor to magazines and a frequent correspondent of Fotea and 
Quertee, 

TENNESSEE, one of the United States of North 
America, the third added (June 1796) to the original 
thirteen, its predecessors having been Vermont (1791) and 
Kentucky (1792). Tennessee is bounded on the E. by the 
Unaka Mountains, which divide it from North Carolina, 
on the S. by the line of lat. 35*’ N., dividing it from Georgia. 


Alabama, and Mississippi ; on the W. by the Missisatppi * 
river, dividing it from Arl^nsas and Missouri ; and on the 
N. by a line which erroneous surveys have caused to vary 
greatly from the intended boundary, *^tbe line of lat 36* 
SO' N. — the variations all being measured to the north of 
that parallel. The actual boundary commences at the 
north-east comer of the State 7 mUes north of 36* 30’, and 
continues at that distance as as the frontier of Virginia 
and Kentucky, where it diminishes to 5 miles; thence 
to about its intersection with 86* 30’ W. it increases to 
11 miles ; thence a deflexion southwards to a point about 
2 miles from the Cumberland reduces it to 10 miles ; there 
it suddenly shoots north again to 12 miles, which distance 
is increased to 12j^ by the time it strikes the Tennessee ; 
on the other side of that river it becomes very nearly 
coincident with the normal 36* 30’ ; and to that line it 
adheres with very slight aberrations until it strikes the 
Mississippi. The eastern boundary has one deviation from 
the stipulated line : it runs along the culminating ridge of 
the IJnakas till within 26 miles of the Georgia frontier, 
when it turns due south, giving to Tennessee a triangular 
piece of territory which should belong to North Carolina. 
The area of the State was 41,750 square miles in 1880. 
Its extreme length is 432 miles and its width 109. 

Configuration and Geology. — Commencing at the eastern 
frontier, the State of Tennessee is dividSi into several 
districts, having distinct characteristics and separated by 
well-marked natural boundaries, whose general direction 
from north-east to south-west corresponds with the trend 
of the main valleys (see the geological sketch map in- 
serted on pi. II.). 

1. The mountain region of East Tennessee is a long nar- 
row belt of very irregular surface, comprised between the 
Unaka Range and a disjointed chain of lower mountains, 
the principal of which are called tlie Chilhowee Range, 
and tiie whole of wliich may be considered as constituting 
the secondary mountain .system of the State The inter- 
vening space is occupied by broken masses forming hills, 
mountains, and valleys, some parallel to the principal 
ranges, some crossing the space at right angles to them. 
This region varies in width from 28 miles to about 7. 
All the rocks of this region and the next to it belong to 
what constitute in England the Silurian and Canfit>rian 
systems, the former being found in the vv estern and the 
latter in the eastern part of the district. It has been 
contended that some mctamorphic rocks near the crest 
of the mountains belong to the Archaic (Huronian and 
Laurentian) system ; but the preponderance of geological 
opinion now assigns them to the same formations as the 
neighbouring rocks, tlie difference in structure being due 
to metamorphic action. The lowest of these, called in 
Tennessee the Ocoee group, is believed to be coeval with 
the Pbtsdam group of the American system,— the Lower 
Silurian and perhaps the Upper Cambrian of the British 
Isles. It consists chiefly of slates and conglomerates, with 
the sandstones of the Chilhowee group above. Altove 
these last are the Knox dolomite group, with its shales 
and limestone more separated from the other two groups 
and perhaps not exactly corresponding to any other recog- 
nized formations. The crystalline metamorphic rocks are 
mainly syenitic and micaceous gneiss, with micaceous, horn- 
blendic, and talcose schists. Occasional small dykes of 
diorite, greenstone, and basalt traverse these rocks, some- 
times interstratified, but oftener breaking through them. 

2. The rocks of the flrst division are tilted at very high 
angles ; those of the second division, the eastern valley of 
the Tennessee, are fractured and distorted at nearly every 
conceivable angle, and, in consequence, it is the elites of 
the uplifted strata which here form the surface. The strata 
have been eaten away to form valleys, or left standing as 
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fidgei^ giyiog the whole tract a deeply bhannelled chatacter, 
ridges consisting of sandstone and dolomite and the 
valleys of friable schists. These all trend in the prevalent 
direction of the Appalachian upheaval, from nortb-^t to 
south'^west. The rivers take the same directions, except 
when they break through transverse fissures in the ridges, 
or work round their terminations where they give way to 
the outcropping of other rocks ; in these cases the current 
runs at right angles to their prevalent direction. All these 
formations belong to the Silurian period, the oldest cropping 
out to the eastward, the later members appearing to tlie 
westward. In some spots the Subcarl^niforous rocks 
which once covered*d;he entire valley have escaped the 
erosive action which swept the rest away, ‘fho whole 
district is a valley of denudation which has been 3 xcavated 
by the Tennessee and its tributaries, — some breaking 
through the Unaka barrier, and others descending from 
Virginia along the longitudinal valleys above described. 

3. Kising in a steep elevation at from 800 to 1200 feet 
above the average level of the eastern valley of the Ten> 
nessee is the plateau popularly called the Cumberland 
Mountain. This mass, superincumbent on the Silurian 
system, consists of four very distinctly marked formations, 

the Devonian black shale, (ii.) the Subcarboniferous 
silicious beds, (ill.) the Mountain Limestone, (iv.) the Coal- 
measures. These can easily be distinguished one above 
another on the face of the oasteni escarpment ; but on the 
western side the first two extend in a wide plain far beyond 
the base of the plateau, constituting the fourth district. 
Tlie Mountain Limestone is slialy at the bottom, and more 
solid at the top, where it abounds in silicious concretions. 
The Coal-measures consist of thick slal>s of sandstone and 
conglomerate with the seams of coal interstratified between 
them. In its southern portion the ))lateau is divided longi- 
tudinally by the narrow valley of the Sequatchie river, 
which cuts deep into the 8u])jacent Silurian beds. The 
])ortion east of this valley, known as Walden^s Bidge, has 
its strata much disturbed and tilted, conformably with 
the Silurian rocks below; the western ]>ortion, on the con- 
trary, has all its strata nearly horizontal. This formation, 
averaging about 40 miles in width, is divided by a stratum 
of conglomerate 80 feet thick into the up[ier and lower 
tyoal-fncasures, the former of which are much the more 
]»roductivo, but cover a less area, large portions of it liav- 
ing 1>een carried away by denudation. These coal-seams 
xire believed to average an aggregate tliickness of 8 feet 
and to cover an area of 5000 square miles. 

4, 5, 6. The Subcarboniferous area, the central basin, 
and the western valley of the Tennessee can best be con- 
sidered together. They consist of the Subcarboniferous 
silicious beds, together with the basins formed by their 
erosion. On the western face of the Carboniferous belt 
the Mogntain Limestone has been carried away with the 
harder rocks of the Coal-measures above it, but the under- 
lying silicious beds have resisted all erosive forces and arc 
spread out over an extended area on both sides of the 
Mississippi. In Tennessee they form a margin round the 
•central basin and are styled by local geologists the high- 
land rim.” They consist of two strata, a lower one dis- 
tinguished by the absence of lime and iron, and an uppei 
one which contains both these materials in abundance. 
Both members consist mainly of a peculiar gravel, formed 
of silicious concretions embedded in a stiff retentive clay. 
The upper stratum has in addition considerable horizontal 
beds of limestone ; it contains abundant fossils of a large 
<*oral, IMoetrotim ranadense^ by which it is easily recog- 
nized, is very fertile, and possesses inexhaustible beds of 
limonite. The lower stratum is destitute of both fossils 
-and minerals and is of but little account for agriculture. 
Excavated from this formation is the central valley of 
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Tennessee (No. 5), surrounded on all sides by an escarp- 
ment of about 200 feet in depth, by which descent is made 
from the “rim” into the valley. All the members of the 
bilur^n period, except the three lowest, are represented 
in this valley, which has been formed by the erosive action 
of the rivers within its boidcrs ; its higlier strata were 
carried off northwards by the Cumberland and its tribu- 
taries, westward by the Duck, and southward by the Elk, 
the last two being tributaries of the Tennessee. A channel 
of erosion along the lower portion of the Duck river con- 
nects this valley with another (No. 6) much narrower-~the 
western valley of the Tennessee- where again the Silurian 
bods have been reached by the removal of the Su]»carbon- 
iferous formations above them Again, sontli of the mam 
basin, the portion drained by the Klk is nearly separated 
from the rest by a number of detached hills of the Subcai 
boniferous formation, marking the watershed winch divides 
the headwaters of the Elk from those of the Duck. 

7, 8, 9, 10. A little west of the Tennessee ri\er the 
Palaeozoic rocks disappear under the ( Vctaceous fonualions 
(No. 7), and these in their turn are covered successively 
by the Tertiary, Quaternary, and recent fonnatioiis (Nos. 

8, 9, and 10). The tract of ground covered by these four 
formations constitutes the Mississippi slope of western 
Tennessee, all of whose rivers run w'estward and discharge 
into the Mississippi. The dip of the strata is very slight, 
and the surface inclines with a very gentle slope. 

In general terms, the territory embraced in Tennessee 
may bo described as a great mountain chain on tlie east, 
from the foot of which extends a gently inclined plane, 
interrupted by an elevation, the Cumberland or (Carboni- 
ferous plateau, and a depression, the central valley. 

Rivers , — The Cumberland and the Tenne.sM*e art* the pnnfi|>al HiverA. 
channels ot inland navigation, whilo tlie MiHSisbippi, washing the 
whole western frontier of the State, is its outlet to the Gulf of 
Mexico. The headwaters and einboudiure of tlie Cumbciland are 
in Kentucky, but iimeh the gi eater part of its navigable stream is 
in Tennessee. Fiom its confluence witli the Ohio, at Smithland, 
Kentucky, to Nashville, a distance td 200 miles, it is geneially 
navigable fur eight mouths in the yeai, and during high watei it 
is Bomotimos accessible to light-draft steamboats moic than 300 
miles further. The Tennessee nses m Yiiginia, ciosses east Tennes- 
see in a south-western direction, and eutcis Alabama a little above 
Hridgo{)ort ; in that i>tate it asMiimes successively a westerly and a 
iiortheily direction, and tlicn le cnteis Tennessee and cioss(‘8 the 
State northwards to its conilueuce with the Ohio at I’uducah, Ken- 
tucky. Its navigable w^uteis aie divided by obstruc tions into thiee 
portions, — (1) fiora^ the month to Floience, Ahihaina, 300 miles, 
where navigation is aiiested by the Muscle shoals; (2) tlienee 
thiough Alabama, alanit 100 miles, wdieii flu* livcr bieaks tliiongh 
the Cumberland Mtmntaiii; and (3)fiom Chattanooga to Kingston, 
about 100 miles fiiithcr. 

AqrUuUurr , — In 1880 the number of farms was 165,650, embrac- Agricul- 
ing 8,406,556 acres of iinprf>ved land, valued at $206,749,837 The ture. 
principal productions are Indian corn, wluat, oats, cotton, toliacco, 
{lotatoes, pea-nuts, and hay, ]>aiticn}ais of wliich fot diflercnt yeais 
are shown in the following table : — 


* Pioduct. 

1S60. 

1870 

ISSO 

ISM 

Indian corn 
Wheat .. 
Oats .... 
c'oiton .... 
Tobacco 
Potatoes . . 
[Hay . . . 

52,OSt>,»20 hush 
6,4f>0,2l»S „ 

2,267,814 „ 

2(m,46n)ale8. 
43,448,01>7 1h. 
S,786 677 hush.! 
146,499 tonh 1 

41,.S4S,f)l4 bush 
6,188,910 „ 

4,ji13,:il& ,, 

181,842 iMleh 
21,46'> 4T2 n> 
2,830,020 bUHh 
116,082 tuns 

62 7(>t,420 bush 
7, ^ a, 808 „ 

4,722,100 „ 

8r0,621lMil<8 
29,Sbo,052 lb 
3,724,882 bush 
186,698 

♦/), 728,000 bUk» 
9,3*20,001) „ 

7, (.80, 000 „ 
SIS.SO? Uilcs 
11,392,000 tt> 
2/190,000 bush 
217,310 tons 


In 1884 1,250,000 bushels of pea-nuts were prodiuod, as again**! 
800,000 ill 1883. In recent veins foiisidciable attenti. . has Iimh 
given to the cultivation of fiuit and vegetables. 

The live stock statistics in different ycais are shown in the fable 
which follows next : — 


Tear. 

Hones. 

Cattle 

Sheep. 

Yig^ 

Huleh and 
i Ahso* 

r- 

liii 

290,882 

247,261 

266,119 

288,604 

764,732 
648, 090 

801.823 

77M17 
820 783 
0-2, Tku 

1 60V*^0 

",347 321 
l,S2s «i“0 
2,U*I) 405 

2,1 JJ, 010 

120,34 6 
102,98.3 

1 171.498 

i 187,208 
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Minerals, — The chief minerals found in the State are coal, iron, 
coi)i»pr, zinc, lead, and manganese. Of coal the output was 494,491 
tons ill 1880 and 1,100,000 tons in 1888 ; in the latter year there 
were also 268, 400 tons of coke. In 1 880 there were produced 89,9US 
tons of iron ore (326,040 tons in 1886), 163,880 lb of copper ingots, 
and 792,621 cubic feet of marble and limestone. Of zinc 17,416 
tons were produced in 1884, Besides the minerals already men- 
tioned, Tennessee yields millstone giit, hydraulic rock, bai^tes, 
fire-clay, gold, and imtroleum, 

Manufuciwres , — Since 1875 the manufacturing industries of the 
State have grown immensely. From 1880 to 1885 the number of 
establishments increaso<l from 4826 to 4425, the ca]>ital inrested 
from $20,092,845 to $40,768,650, and the value of the manufactured 
products from $87,074,886 to $76,216,211. In 1880 cotton was 
manufactured in the State to the value of $934,014 (in 1885 to 
$2,719,768), carriages and waggons $1,258,721, flour and yist- 
luill products $10,784,804, foundry and machine-shop products 
$1,191,531, iron and steel $2,274,20.8, leather $2,061,087, lumber 
^4,016,310, and cotton-seed oil, cotton sued, and cake to the value 
of $1,235,000. 

ipula- Population ,, — The population of the State, which in 1860 was 

1,109,801 and in 1870 1,258,520, in 1880 1,542,359 (males 
769,277, females 773,082). Of this last total 403,151 were Negroes. 
In 1887 the total p<i]>ulatioii was estimated to number aliout 
1,800,000, giving a (tensity of 43 inhabitants to the scpiate mile, 
as against 36*9 in 1880. The growth of the piincipil cities is 
shown by the following table : — 

1S70. I 18S0. || 1870. 1880. 

Homphia .. 40, I H Knowilh* 8,082 0,00.3 

Nashville . 2'., Si."! | 4.^,^^^0 11 Jackson . 4,110 6,377 

Chattanooga . 0,09 i 12,892 || 

The considerable decline in the ]) 0 ]iiilatioii of Memphis is ac- 
counted for by tw'o epidemics of >ellow fever in 1878 and 1879 (see 
Memphis), (^hattanooga is still increasing at a very rapid rate in 
consequence of the vast development of the mineral resources of 
east Tennessee. Knoxville is also growing from the same cause, 
but not 80 rapidly as Chattanooga. 

Uica- - -rrovision for coniinon a(*hool education was made 

m. ncforc the Civil War, hut was limited to w'hite children. A State 
bank was established for the pur|)usc of regulating the currency, 
and a portion of its capital w'as leserved as a school fund ; its pio- 
fits were also to bo used for school jmrposes. The fund on which 
inten'st is now paid is $2,612,500. A bill is now (1887) before the 
State legislatuie to increase the ptTinaneut State fund to $5,000,000. 
Besides tins, the pioceeds of a tax of 15 per cent, on property and a 
IM)11 tax of $1 ^ler annum are ajiplicd to the same purpose. M oreover, 
eacdi county ha.s the power ot imposing a school tax on its pi'Ople, ami 
many incoiporato cities and towms add still further to it by special 
taxes w'ithiu their limits. All children between six and twenty- 
one (eighteen until 1886) are entithsl to free education in the public 
schools. Ill 1876 the school jiopiilation numbered 426,612, of whom 
there were 199,058 pupils cm oiled. In 1886 the corresponding 
hgurcs were 609,028 and 373,877, ami in 1887 623,460 and 883,537. 
Besides tho common schools numerous private schools exist. 
Higher education is ]irovided for in several institutions, such as 
Vanderbilt university (Methodist) at Nashville, tho university of 
the South (Kpihco])aJi.in) at Sew’unee or CumWland Mountain, 
t he south-western rreshytoiian university at Clarksville, and others; 
tho university of Tennessee at Knoxville is supported by State 
grants, and is not under tho direction of any one denomination. 
Many smalh^r establishments entitled universities exist in various 
parts of the State. 

minis- Administ ration^ dr. —The legislative and executive functions of 
tiou. government are earned on by a governor, a State senate, and a 
house of repTc.*ientativeH, whose rcsjHJCtive duties and prerogatives 
correspond almost exactly to those of the president, senate, and 
irpresentativcs of tho United States. Both tho senators (33) and the 
reiirosentallves (99) are elected for two years. The pre.sident of tho 
senate, w*ho is elected by the senators, succeeds as governor in ease 
of tlie death of tho elected governor during his term of office. The 
governor has the power of veto on the Acts of the legislature. In 
rise of its exercise, tho Act is returned to the legislature, when, if i 
it passes by a constitutional majority iu both houses, it becomes 
law in spite of tho veto. 

Tlie judiciary administration is carried on by courts of four 
designations, — the county criminal courts, the circuit courts, tho 
chancery courts, and the supreme court of the State. The county 
courts consist of the magistrates, who assemble at the county seat 
four times a year to transact county bnsiness. They elect a chair- 
man out of tnoir own body, who by virtue of such election becomes 
the financial agent of the county. In counties large enough to 
justify it, a county judge is elected, who exercises criminal juris- 
diction. There are fourteen circuit courts, each having jurisdiction 
in several counties ; in these all common-law easel are Mjudicated, 
except in those counties where there is a criminal jud^. There 


are eleven chancery divisions, for each of which a chancellor is 
elected, who tries all cases in equity in his division. All these 
judges are elected for eight years. The judges of the supreme court, 
five iu number, are elected by the people at large, but not more 
than two can bo taken from any one of three divisions of the State, 
vis., the eastern, middle, and western. Their jurisdiction is purely 
appellate : they revise the decisions of the other courts, ana their 
decisions are final, except where a question arises as to the inter- 
pretation of the United States constitution. 

ATis/orj/.— At the time of its first settlement and occupation by History 
Bumpeans Tennessee was jiart of the territory granted to the colony 
of North Carolina by Charles 11, It was then, however, a hypo- 
thetical claim, the boundaries of which were chiefly detonnined by 
36^ SO' and 85* N. lat. The eastern boundary of North Carolina 
was the Atlantic Ocean ; on the other side the western territory 
extended according to one theory to the Mississippi, according to 
another theory to the Pacific Ocean. When the English settlers 
began to cross the Appalachian chain, they found the French estab- 
lished on the Mississippi and its tributaries, — the Ohio» the Ten- 
nessee, and the Cumberland. The Spanish claim of an indefinite 
extension of their possessions in Florida w^as also a constant menace 
to the advances of the earliest English colonists in the direction of 
South Carolina and Georgia. The most important eflbrt of trans- 
montane colonization by the British prior to 1760 was the estab- 
lishment of Fort Loudon on the Little Tennessee river in 1756 or 
1757. But in 1760 this post was captured by the Cherokocs and 
its garrison massacred; and tho same fate befell a number of 
colonists who had settled between Fort Chissel (on New River, 
Yirginia) and Fort Loudon. Early in 1761 Colonel Grant com- 
pletely routed the (''herokoes and compelleil their French and Span- 
ish allies to withdraw to Louisiana and Georgia. 

Eight years later the stream of emigration began to set westwards, 
mainly by two routes, of which one led through Cumberland Gap 
to the valley of the Cumberland river, whilst the other followed 
the course of tho Tennessee round the southern border of the 
Cumberland plateau into the western Tennessee valley. A body 
of emigrants from Virginia settled on tho banks of tho river Hol- 
ston, in what is now Hawkins county, and formed the nucleus of 
a rapidly increasing colony, which was mainly recruited from Vir- 
ginia and North Carolina. Tho chief settlements were on the 
Watauga river, oxtending thence to the Nolichucky, both tribu- 
taries of the Tennessee. The colonists adopted a code of laws for 
themselves based upon those of Virginia, anci entrusted their execu- 
tion to a lieneh of live magistiates. Their first trouble related to 
the title to their lands. They sup^iosed themselves to be settling 
in Virginia ; but they w’ere really in North Caiolina, and therefore 
outside of the territory wdiich had been ceded to the British crown 
by the six nations of Indians. A further obstacle was a royal pro- 
clamation dated nine years before forbidding private persons to 
mrehuse titles from the lndian.s. Though the Cherokocs had no 
uugcr fixed habitation in the c'nunfry, they still claimed the whole 
valley for hunting grounds. Tlie dilemma was solved by a lease 
negotiated for eight years. The next difficulty arose with the ilritish 
Government in alliance with the hostile Indians. But out of these 
troubles the colonies on the Watauga, Holston, and Nolichucky 
emerged as a ^lopulouB and powerful community. 

Wiien it was proposed to liipiidate the debts incurred by both th 
States and tho Federal Government for war expenses by the sale o, 
miblic lands, an Act of Cession was passed in 1784 by the North 
Carolina legislature ceding their lands west of the mountains, includ- 
ing those of tho Watauga settlers, to tho Federal Government. Bill: 
in the following year the North Carolina legislature repealed the 
Act of Cession, and the whole m<itter was thus indefinitely post 
poned. The Watauga community now declared itself iudependeo .. 
of North Carolina ; that State had relitiuuishcd its sovereignty over 
them and the Federal Government ha(i not accepted it At this 
time tho transmontaiie toriitory (*onsi8t(*d of Washington, Sullivan, 
and Greene counties. It also embraced all the settlements on the 
Cumberland, comprising the existing counties of Davidson, Sumner, 
Moiitgomeiy, Robertson, and Williamson. Davidson county had 
been organized by tlie influence of James Robertson (one of the 
earliest arrivals from North Carolina, in 1769), who had moved to 
the site of the future city of Nashville. But Davidson county took 
no part in these proceedings. The State organized by the seceding 
counties in August 1784 was called the State of Franklin ; its con- 
stituent counties returned to their allegiance to North Carolina on 
let March 1788. A second Act of Cession was passed in 1790, by 
which the defiinct State of Franklin became pai-t of the territory 
of the United States south of the Ohio, including what now consti- 
tutes Kentucky and Tennessee, The northern portion became a 
State, under the name of Kentucky, in 1792, and the southern por 
tion took rank as the State of Tennessee in 1796, being received 
into the Union the same year. The settlement of middle Tennessee 
was much retarded so long as the path of access to it from east 
Tennessee was through Cumberland Gap and down the Ohio. The 
broader route round the soiilh of the Cumberland plateau by the 
Tennessee liver was too unsafe for general use on account of the 
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powerful Indian tribofi— the Creeks and tbe Cherokeea. Hiis 
ol^tacle was finally removed by General Jackson’s crushing defeat 
of the Greeks in 1814, and a large cession of their territory. 

The position of Tennessee during the Civil War was the same 
as that of the other middle and southern States. While secession 
was in agitation, it refused to secede ; but when actual hostilities 
commenced it joined the Southern confederat^y. Bven then, how- 
ever, west and middle Tennessee sympathized with the South, 
whilst eastern Tennessee sided with the iNorth. Each division sent 
very large contingents to the army which it favoured. A largo 
portion of the State was, during the later years of the war, in the 
occupation of the Northern armv, and many great battles were 
fought on its soil, notably those of Fort Donelson. Murfreesborough 
(Stone River), Franklin, and Nashville. Teunessee suffered more 
from the e?diaustion attendant on the close <»f the war, and from 
tile rigorous government which accompanied the period of recou- 
structum, than any other State except Virginia. 

Bee (kology nfTwMm»t Xaslivflle, 1809 ; Elliott, *'7he Age of the Bouthem 
Ap)>alach!ann,’' in Amtr. Jour, of Sc. ^ April 1888; Bradley, *'On the Silurian 
Age of the Southern AppalaehmiiM/' ih., April 1875 TlaywiH^d, Tht Civil and 
PolitKnl History of Vte Stair of Tenurgger Jront Ua enrlirst SetUemrnt up to the Trar 
1796t Knoxville, 1823 ; llaraMay, A finals of Trnnssntr io thr End of tht Kighternth 
Century \ Parton, L%fe of Andrew Jackson, New York, 1880; Kirko, The Hear 
(htard of the lUvolutmi, New York, lM8o ; Heporin of Teniieeeee Hint. Hoc. and 
of Bureau of Agncultui'e, Hinea, and liniiiigration. (D. F. W.) 

TENNIS. This, the oldest, perhaps, of all existing 
ball-games, is at once the most difficult to learn, on account 
of the intricacy of its laws, and the most interesting when 
learnt, because of the great variety of its combinations 
and the difficulty of solving rapidly the prfiblems which 
are constantly presented to the player. Tt derives an 
additional claim to attention from numberless historical 
associations. Of the origin of tennis it is not possible to 
si)eak with certainty; but it may bo confidently assumed 
that it sprang from some very simple sport. It first 
appeared in Europe in the Middle Ages, \rhen we find 
it played in open courts, in the parks or ditches of the 
feudal castles of France and Italy. It was at first the 
pastime of kings and nobles, but aftcrwanls became ik)- 
pular witli all classes. Tlio FnuicJi hceui to have borrowed 
it from the Italians, and to have contributed some of its 
refinements ; and the English took 
it from the ITrencli. Though ineu- 
tioned iii the Arthurian roiriances, 
the game was certainly not know'n 
in England in the time of Arthur. 

The name tennis is suj)poHed to 
Ije^derived from the ex(‘lamation 
“Tetioz ! ” em] iloyed by early French 
players in serving the ball. In Italy 
the game is called “giuoco della 
palla”; in France, “jeu de pauim*,’’ 
which also means the tennis court ; 
in Germany it is called by the 
generic title of Ballspid” ; in 
Spain, “juego al bio” or “jugar al 
ble.” It is clear from the French 


which a sloping root, called the penthouse, reaches to the 
outer wall The surrounding passage thus enclosed (not 
shown in plan) is 7 feet wide. Opposite to the long 
penthouse is the main wall, in which there is at one point 
a projection called the tambour, K, wliidi deflects the ball 
across the court. In the inner w^all, below the i)eiithouse, 
there are several openings, the one at the end, on the 
service side, being called the dnlans, 11, the others the 
galteries. At the furtlier end of the court is the gnt/e, 
a square opening adjacent to the main wall. Across the 
court, halfway between the two ends, is stretched a net n, 
3 feet high in the middle and 5 feet at the sides. The 
game may be played by two, or by three, or by foui 
players, one against one, one against two, or two against 
two. At the commencement the players toss or “ si^in ” 
a racket, to decide which shall serve first, calling ‘‘rough” 
(for the knotted side) or “smooth.” The party which 
wins the “ spin ” has the choice of the service or the “ first 
stroke,” the latter term meaning the return of tlio service. 
The server then begins at the “ dedans ” end of the court, 
technically called the “service side,” jiitches the ball in 
the air, and strikes it with his racket so that it shall drop 
on the side penthouse or on the wall above it, and then 
from the penthouse upon the floor on the other side of 
the net (called the “hazard side”), within the “service 
court ” bounded by the “ service line ” jr and the “ jiass 
lino ” p. If ho fail to do this, a “ fault ” is called, or a 
“ pass ” if the ball has gone beyond the pass line. If ho 
serves a second fault, his adversary scores a point, callefl 
a “stroke.” A pass counts for nothing, but annuls a jire- 
vious fault.^ It now becomes the duty of the adversary, 
called the “striker-out,” to return the ball by striking it 
with his racket in such a manner that it shall pass back 
over the net to the service side. The server must now strike 
it again and return it to the hazard side ; and the player 
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name that the ball was originally plan of tennis court. A, D, walls on each snlo of dedans ; d, d, gallery walla ; h, grille wall ; 
struck with the palm of the haml. /, net ; g, g, gallery post ; v, v, first galleries ; t/, g, secoud galleries ; w, r, last galleries ; 
This was afterwards protected by a - \ 5^* l*alf'COurt line ; r, r, openings under net lor ventilation and wariniiig ; 1 2, 3, 

glove, as is still the practice in the 


4, 5, C, murk chases. 


ilasque country. Upon the glove strings and cross-strings 
w^ere next stretched, to give a faster impulse ; and the 
addition of a short handle made an easy transition to the 
racket. In the time of Henry VIL the Land still some- 
times met the racket, even in the royal court at Windsor. 

One of the first improvements in the gam<3 consisted in 
the building of closed courts, first with walls, then with 
w^alls and roof. It is still played in the open air in some 
places in France, and “ pallone,” a rude and violent variety 
of the game, is yot seen in Italy. There arc twenty-seven 
courts in England and one in Dublin. 

As now played, tennis in Franco is virtually the same 
as in England, though there are a few differences of detail 
l^he court is rectangular (see the annexed plan). An inner 
wall runs round three sides, to the height of 7 feet, from 


who first returns the ball into the not or “ out of court ” 
(i.c., to the roof, or above tlie play lino on the w^alls) Joses 
the stroke, which is scored to his antagonist, Jhit, if a 
player fail or refuse to strike the ball in the air (a 
“volley”) or on its first bound and before it touches the 
floor a second time, then, except on the hazard side beyond 
the service line, a “chase” is made or reckoned on the 
floor, according to the lines on or betw(‘en whicli the ball 
has dropped the second time. This chase is a stroke in 
abeyance. IVlion one lias been inaile it is called liy the 
marker, but does not affect the score until one of tlio 
players has scored 40, when tliey change sides, and the 
player who has allowed the cliase to be made must then 
endeavour to win it, t.e., to ])Iace tln^ second bou nd of the 

' 1 luTheliaDclioster Club this Uw (8) has“beeu wuialy abolished. 



180 

ball returned by him better, i«., nearer to the end wall, 
than the point at which the chase was marked. As often 
as his adversary returns his stroke, he must again endea- 
vour to do this, until he succeeds or fails. If he succeed, 
lie scores the stroke ; if not, it is scored to his adversary. 
If two chases have been made at any stage of the score, 
even at the beginning of a game, then the players must 
change sides and play for the chases, as above described. 
A player who succeeds in sending the ball into the grille, 
the dedans, or the last division of the gallery — call^ the 
‘‘ winning gallery on the hazard side, scores at all times 
a stroke. The minutiae of the game and the mode of 
scoring cannot be more succinctly described than in the 
annexed laws.^ 

Laws. 

JSiTigle^Handfd Gante. 

1 . The balls shall be not less than in. and not more than 
2 j| in. in diameter, and shall bo not less than 2 } oz. and not more 
than 2 ) oz. in weiglit 

N(iU » — ^Tlicie Ih no rftstnctlon aw t«) tho shape nr ai/e of the raeketa. 

2 . («) The choice of sides at t)ic l>eginning of the first set is 

detormiiied by a spin. 

( 6 ) In subsequent sets of a series, tlie jilayera shall begin 

each set on the side on which they tiriishcd the set befoie it. 

8 . The ball served must bo struck \ilth the racket, gnd may 
be delivered from any part of the bcivk'o side. 

4 . The ball served must touch the scivico iienlhoiise before 
touching any other pait of the couit, except the rest of the side 
penthouse and the service wall ; and it must drop in the soivice 
court or on oue of the linos whicli hound it. 

5. The service is good, 

(a) if the ball seivod touch in its descent any part of the 
service penthouse so as to rise again from it, or 

(b) if the ball served strike the seivioe wall and afterwards 
touch iu its descent any part of the service penthouse, 
even thougli it do not nse again from it, or 

(e) if the ball served drop in the u inning gallery. 

6 . A fault may not bo returned. 

7. A pass may not be returned ; but a ball served, which has 
not gone across the pass Hue ou the peuihoube, may bo volleyed, 
although if untouched it might have dropped in the pass court. 
If a pass touch the sti-iker-out, or if a seivice before it has droi)|ie<l 
touch him when standing witli both feet in the iiass court, and not 
having attempted to strike the hall, it is still counted a pass. 

8 . A piss annuls a ])reviou 8 fault. 

9. If the striker-out declare himself not ready for a service, and 
liave made no attempt to return it, that service is counted for 
nothing, though it bo a fault. It annuls a previous fault. The 
striker-out, having been asked if he is leady, and liaviiig declaied 
Idnisolf ready, may not similarly refuse a second service. 

10 . The server coutinuea to servo until two chases be made, or 
one chase when the score of either jjlayer is at forty or advantage 
(see law 25). The players then oliuiige sides, the seiver becoming 
striker-out and the striker-out becoming server. 

11 . The return is good if the hall in play he struck with the 
racket so that it pass the net without touching a gallery p)st or 
anything fixed or lying in an opening on the side from which it is 
struck, and without going out of court. 

12. The return is not good, 

(a) if not in acconlanco with the terms of law 11 , or 

(d) if the ball be struck more than once, or bo not definitely 
struck, or 

e) if the ball in play, having passed the not, come back and 
drop on the side from which it was struck, unless it 
should have touched a gallery post or anything fixed 
or lying in an opening ou that siuo of the court which is 
opposite to the striker. 

18. A ball which is no longer in play may not be returned. 

14. The server wins a stroke (exce]»t as provided in law 9 ), 

(/•) if a good service enter the winning gallery or the grille, or 

(b) if the striher-out fail to return a good service (except 
when it makes a chase ; see laws 17-19), or 

(c) if the striker-out fail to return the ball in play (except 
when it makes a chase ; see laws 17-19), or 

(d) if he himself return the ball in play so that it enter the 
winning galleiy or grille, or fall on or beyond the service 
line, or 

(c) if he serve or return the ball in play so that it drop or 
fall uiion a l)all or other object which is ou or beyond 
the service line, or 

^ Hepnnted fiom the present writer’s Annals qf Tennis, 1878, by 
the kin 1 consent of the publisher Mr H. Cox. 


(/) if he win a chase (see law 20 ), or 

if the Btrike^ont lose a stroke (see law 16). 

The striker-out wins a stroke (except as provided in law 0 ), 

(a) if the server serve two consecutive faults (except as 
provided in law 31 (5)), or 

(h) if the server fail to return the ball iu play (except when 
it makes a chase ; see laws 17-19), or 

(c) if he himself return tlie ball iu play so tliat it enter the 
dedans, or 

(d) if he win a chase, or 

(e) if the server lose a stroke (see law 16). 

16. Either player loses a stroke, 

(a) if he lose a chase (see law 21 ), 

(5) if the ball in play (except as provided iu law 7) touch 
him or anything which he wears or caiTies, except his 
racket in the act of returning the ball, or 

(c) if he touch or strike the ball in play with his racket 
more than once, or do not definitely strike it. 

17. When a ball in play on either side of the nut, not being 
that on which the striker is standing, 

(a) falls on auy part of the floor, except ou or beyond the 
service line, or 

( 6 ) enters any gallery, except the winning gallery, oi 
(c) touches a g^lery ^st, 

it is marked a chase 

! a) at that hue on the floor on which it fell, or 
p) better or worse than that line on the floor which is 
nearest to the point at which it fell, ot 
( 7 ) at that galleiy the post of which it touched, 
except as provided in laws 18 and 19. 

Note (a).— A ball in play which touchea Ihe net peat and dropa on the side 
opiKMite to the atnkei la marked a chaae at the line ou the aide on which it dropa 
Note (b).— A ball in play which entcra a ^lleiy ia iiiarktsl a chaae at that 
gallery which it enters, notwithstandlnK that It may lui\o touohiMl an adjacent 
gallery post without touching the floor in the interim. 

Note (6). —The gallery lines on the floor com^spoud and are e(xuivalent to 
the galleries of which tliey bear the names. 

18. When a ball in play 

(a) drous or falls in the net, ou the side opposite to the 
sinker, or 

(5) drops on the floor, on the side opposite to the striker, 
and, bounding over the net, falls on that side of it from 
which It was stmek, whether it touch the net iu its 
bound or not, 

it is marked a cliaso at the lino on the side opposite to the striker. 

19. When a ball in play drops or falls upon a ball or other 
object which is on the floor (except when it is on 01 hiyoiid the 
service line ; see law 14 (c)), it is marked a chase at the point at 
which that ball or other object was when the Imll in play diopped 
or fell upon it, 

20. Either player W'ins a chase, 

(a) if ho serve or return the ball so that it enter a winning 
opening, or ^ 

(5) if lie serve or return the ball so that it fall bettor than the 
chase for which lie played, or enter a galleiy or touch 
a galleiy post better than the gallery 01 the gallery lino 
at which the chase was for w'hich he played, or 
(c) if he sei ve or I’eturn the ball so tliat it drop or fall upon 
a ball or other object which is at a ].>o)iit on the floor 
lietter than that at whicli, or at the galJer\ ( 01 responding 
to which, the chase was for which he played, or 
{(i) if his antagonist full to return the ball in play, except 
wdien it falls worse than the chase in (juestion. 

21. Either player loses a chose, 

{a) if he fail to return the ball in play, except when it falls 
worse than the cliaso in question, or 
(5) if he return the ball iu play so tliat it fall worse than 
the chase, or enter a giulery or touch a galley post 
worse than the gallery or the gallery line at which the 
chase wws for which he played, or 
(c) if he leturn the ball in play so that it drop or fall upon a 
ball or other object which is at a point on the floor worse 
than that at which the chase was for which he played. 

22. When a ball in play 

(a) falls at a point on the floor neither better nor worse 
than that at which, or at tlie gallery coi responding to 
which, the chase was for w*hich the striker x> 1 ayed, or 

(b) enters that gallery or the gallery corresponding to that 
gallery Hue, or touches the post of that gallery, or falN 
on the gallery line corresponding to that j^lery, at 
which the chase was for which the striker played, or 

(c) drops or fulls upon a ball or other object which is at a 
point on the floor neither better nor worse than that at 
which, or at the gallery corresponding to which, the 
chase was for whicli the striker played, 
it is marked chase-os' : it is not scored as a stroke won by either 
player ; the chase is annulled, and the striker w not 
to xday for it again. 


T B K N Us ' 
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lSt3. As soon as two chases are marked, or one chase when the 
score of either player is at forty or advanta|{e (see law 25), the 
pla^s ohanae sides. The player who made the first chase now 
aefends it> while the other plays to win it ; and so with the second 
chase, except when only one lias been marked. 

24. If by an error three chases have been marked, or two chases 
when the score of either player is at forty or advantage (see law 
25), the last chase in each case is annulled. 

25. On either player winning his first stroke, tlie score is called 
fifteen for that player ; on either player winning his second stroke, 
the score is called thirty for that player ; on either player winning 
his third stroke, the soore is called forty for that player ; and the 
iourth stroke won by either player is scored game for Uiat player, 
except as below. 

If both players have won three strokes, the score is called deuce, 
and tJie nextr*stroke won by either player is scored advantage 
for that player. If the same player win the following stioke, 
he wins the game ; if he lose the following stroke, the s'iore 
is again called deuce ; and so on, until either plsyer win the 
two strokes immediately following the score of aeuce, when 
the game is scored for that player. 

26. The player who iimt wins six games wins a set, except as 
below. 

If both players win five games, the score is called games all, and 
the next mae won by either player is scored advantage game 
for that player. If the same player win the following game, 
he wins the set ; if ho lose the following game, the score is 
amin called games all ; and so on, nntil either player win 
the two games immediately following the score of games all, 
when he wins the set. 

JVofe. —Players often agree not to play advautaM sets, but to decide tlie set 
by one game after amviiig at the score of games all. 

27. Every chase is marked, and every stroke scored, by the 
marker, who is entitled to consult the dedans when he is in doubt. 
A player who is dissatisfied with the marker’s docihion is entitled 
to appeal to the dedans. A majority of the dedans confirms or 
reverses the marker's decision. An appeal must be made before a 
recommencement of play. 

The dedans should not g{\e a deeisinn unasked on a question of 
m irking a chase oi stroke, but may, and should, coirect inaccurate scoiing 
of chases, strokes, games, or sets. 

Three-Handed and Four-Handed GameSt sometimes called Double 
Oamei, 

28. Tlio partners serve and striko-out in altonmtc games, unless 
it shall have been previously agieed to the contrary 

Note,— It IS usually, but not always, agreed that the stiikoi out may leave 
to his partner such services os pass him. 

The former laws apply to these as well as to single games, 
the advantages and aisadvantagcs attaching to a single player 
under the former laws here attaching to a pair of players. 

^ Odds. 

29. (flf) A bisque or a half bis<iue may not be taken after the 
service has been delivered. 

(5) The server may not take a bisque after a fault ; but the 
striker-out may do so. 

JVoto.— A bisque is a stroke which ina> be elsiined by the recipient of odds 
at any time during a set, subiect to the ])iovlsioii<9 of laws and JO. 

80. A player who wishes take a bisque or a half- bisque, 
there being a chase or two chases marked, may take ii either 
before or after ( liaiigiiig sides ; but he may not, after changing 
sides, go bn(‘k to take it. 

31. (a) When the odds of loimd services are given, the ball 
served by the giver of tlie odds must toucli the grille iirnt- 
hoiiao after touching the service penthouse and before dropping 
in the sorvico court or on one of the linos which bouml it. 

(b) Neitlier faults nor failure in complying with the above 
condition are counted againbt the giver of the oibls ; but tbe 
recipient of the odds may decline to return sinh soi vices as do 
not touch both the penthouses; if, however, he attempt and 
fail to letum any sucii service, it is counted agaiikst him. 

82. Half-(‘oiirt : the players having agi-eed into which half-court 
on each side of the net the giver of the odds shall play, ilie latter 
loses a stroke* if the ball leturucd by Inm drop in either of the other 
half-courts. 

But a ball i*otnrned by the giver of the odds which 
{a) drojw on the liiilf-coiut lino, or 

(6) drqis in his half- court and touches the dedans post 
liefore I illing, or 

(c) drops in his half-court and falls in the dedans, even 
though on the other side of the dedans post, or 

(4f) touches the dedans post liefore dro])])iag, 

is coante*! for the giver of the odds. 

And a return boasted against any wall by the giver of the odds 
which 

(e) irops in his half-court, or 


(/) drops on the half-court line, or 
(flf) touches the dedans post before dropping, or 
{h) touches any penthouse, battery, or wall before drop- 
ping in his half-court, dropping on the lialf-court line, 
or touching tlie dedans post, 
is also counted for the giver of the odds. 


Aitwa.— XB W, uuuiw, wvittun® viuix; tne awn oT these oads may make a 
chase, or win • which drtips iu his lialf-court, 

or on the half-oourt line, but tails in the other hatl.oomt 

83. When the odds of “ touch no wolla or “ touch no side walls ” 
are given, a ball returned by the giver of the odds which on fall- 
ing makes a nick is countod for the striker. 


Directions to the Marker. 

It is the duty of the maikcr 

to call tlie faults, and the passes ; 
to call the strokes, wlion won, or when ho is asked to 
do BO ; 

to call the games and sets at the end of each, or when 
asked to do so ; 

to mark the chases, when made ; 
to call the chases when there are two m the order in 
which thov were made, or the chase when there is 
one with the score at foity or advantage , and then 
to direct the players to change sides ; 
to call the (diaso or chases again, in order as above, 
when the players have changed sides, and each chase 
as a player has to play for it ; 
not to calf play or not play in doubtful cases before the 
conclusion of the rest, unless asked to do so ; 
to decide all doubtful and disputed strokes, subject to 
an appeal to the dedans ; 

to warn the players of any balls lying on the floor in 
their way, or to their danger or disad vantage, and to 
remove all such balls ; 

to collect the balls into the ball-basket ; and 
to keep the ball-trougiis constantly nqdeiiishcd in the 
dedans and last gallery, and the latter es|)ec;ally m 
three-handed and ionr-handed games. (J. MA*.) 
TENNIS, Lawn. Lawn-tennis is a modern adaptation 
of the first principle of tennis, in the simjilest form, to a 
ball-game played on grass with rackets. The balls are of 
india-rubber, hollow, and covered wdtli white cloth. The 
rackets are lighter and broader than those used at tennis. 
The court for the single-handed game, one player against 
one, is shown in fig. 1, that for the three or four-handed 
game in fig. 2. The dimensions of the courts, the size 



Fiu. }. Fn 2. 

Lawn-tenms courts. Fig. 1, for single game; fig 2, tin dnuMe game. 

and weight of the balls, the mode of .scoring, and oibcr 
details are given in the laws of the game (see below). Tlie 
only requisites for the game arc the balls, rack(‘ts, net and 
posts, and a hard level surface of grass. It may be, and 
often is, played upon surfaces of wood, asphalt, cement, 
gravel, or other subbtance. The grass requires constant 
mowing, rolling, and in dry w^eather watering, to keep it 
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in order. In the winter months it should be sedulously 
weeded, sown where necessary, and swept and rolled when- 
ever the weather permits. 

The choice of sides depends upon a toss or spin of a' 
rackety as in tennis. The winner chooses the service or 
the preferable side, as he pleases. The server begins 
the game by striking the ball with his racket so that it 
passes (without touching) over the net, which is hung 
across the court from the posts A, A. The ball served 
must drop in the space which is diagonally opposite to 
him on the other side of the net, — ^a space bounded by 
the net, the side line, the half-court line, and the service 
line. His adversary, called the “striker-out,” must return 
the ball before it touches the ground a second time ; and 
the server must similarly return it again ; and so on, until 
one or other player fails to return it over the net so that 
it shall drop on the ground anywhere on the side of the 
net furthest from him, and within or upon any of the lines 
which bound that space, technically called his adversary’s 
court. When one player thus fails, he loses a stroke, 
which the other is deemed to win, and it is added to the 
score of the latter. The score is kept as at tennis, but 
there are no chases. 

Activity and condition have great value in lawn-tennis, 
though there is room for much skill in placing the ball in 
the corners with hard, low strokes, and in intercepting and 
returning the ball by the volley while in the air, before 
it reaches the ground. But in matclies temper, endur- 
ance, and quickness of movement count for very much. 

Lawn-tennifli, in ojie form or another, lias been played for many 
oonturios out-of-doors. The ])resent variety of the game was first 
introduced, in a form which was soon shown to be impi'acticahle. 
about the year 1874. It was then taken up by the All England 
Club at Wimbledon, who iu 1877 remodelled the size and sha|)o of 
the court, and the laws, and altered the system of scoring to that 
which obtains in the nunmt game. Thereupon, with the consent 
of the Id.C.C. at borirs, who lent the authority of their name to 
the movement, the code of laws whnli now prevails, and has lieen 
occasionally amended only in a few details, was promulgated by 
the All England Club. The chan}]Uonshi|) of the ^me, which is 
open to gontleiiieii amateurs only, was instituted at Wimbledon by 
the A.E.O. iu 1877. A lady's championship and a championship 
for pairs (gentlemen) have also been instituted, and are annually 
competed for on the grounds of the A.K.(\ at Wimbledon. Lawn- 
tennis, in the short time which has elapsed since its introduction, 
has achieved inunense popularity. Pnze-meotiiigs are held annu- 
ally at hath, Gholtciiham, Publin, Edinburgh, Manchester, liver- 
pool, and many othei places in the United Kingdom ; the game is 
also played with as great enthusiasm in the United States, Canada, 
Australia, and India. In all tlios«> countries prize-meetings are held 
and championships are instituted. 

LaW8.1 

Single-Handed Game. 

1. For the siiiRle-handed game the court is 27 fort in widtli and 7$ feet in 

It is divided across tiie middle by a net, the ends of which arc atlaclied 
to the tops of two posts A and A (see fig 1), which stand 8 feet outside the ronrt 
on each side. l*lia height of tlie net is S feet 6 inches at tlie posts and S feet 
lit the centre. At each end of the court, parallel to the net, and at a dis* 
lance of SO feet floni it, are drawn the base lines CD and UF, the extremities of 
which are connected by the side lines CK au<l DF. Half* way between tlie side 
IJneSi and parallel to them, is drawn the half-court line <111, riivuling the 
Mfiace on each side of the net into two equal parts, called the right and left 
courts. On each side of the net, at u distunee of 21 feet from it, and imrallel 
to it, are drawn the service lines XX and YY. 

2. The balls shall tie not less than 24 inches nor more than 2/, inches in 
diameter, and not less than 14 oz. nor more than 2 oz. in weight. 

3. In matches where umpires are apiminted their decision shall bo final ; 
but where a referee is appointed an app^l shall lie to him from the decision 
of au unipiro on a quest foil of law. 

4. The choice of sides and the right of serving during the first game sliall be 
deejdod by toss, provided that, if the ivinner of the toss choose tlie riglit to 
fcerve, the other playei shall have the choice of sides, and rtee wr$a. 

f). Tlie iilavers shall stand on opposite sides of the net. Ibe player wlio first 
delivers the iiall shall be called the server, the other the striker-out. 

6. At the emi of the first game the striker-out shall become server and the 
snrvej* shall become striker-out ; and so on alternately fu the subsequeut gauics 
of the sot. 

7. The server shall stand with one foot beyond (f.€., farther fhwn the net 
than) the base line, and with the other font upon the base line, and shall de- 
liver the service from the right and left courts alternately, beginning from the 
right 

8. Tlie ball served must drop within the service line, half-court line, and 

side line of the court which is diagonally opposite to that from which it was 
served, or upon any such line^ 

Fruited bjrpennrg^on of the Ali England Lawn-Tennis Club. 


9. It is a ftmlt if the service be delivered from the wrong court, or if the oerver 
do not Bland as directed in law 7, or if the ball served drop in the net or beyond 
tlie service line, or if it drop oat of court or in the wrong court ; it is not a 
fifuilt if the server's foot which is beyond the base line do not touch the 
ground at the moment at which the service la delivered. 

10. A iault may not be taken. 

11. After a fruit, the server shall serve again from the same court from which 
he served that fruit, unless it was a fruit Itecause served from the wrong court. 

12. A fruit nuty not be claimed after Ute next service has been delivered. 

18. The service may not be volleyed, i.r., taken before it touches the ground. 

14. The server shall not serve until the striker-out is ready. If the latter 

attempt to return the service, he shall be deemed to be ready. 

18. A ball is in play fi'oin the moment at which it is deliveted in service (un- 
less a fault) until it has been volleyed by the striker-out in his first stroke, or 
has dropped in the net or out ut court, or has touched either of tlie players or 
anything that he wears or oanies, except his racket in the act of sinking, or 
has been struck by either of Die players with his racket more than once con- 
secutively, or has been volleyed befoie it has passed over the net, or has friled 
to pass over the net before its first bonnd (except as provldeil iu law 17), or 
lias touched the ground twice consecutively on either side of tlie net, though 
the second time may have been out of court. 

IG. It is a let if the ball served touch the net, provided the service be oUier- 
wise good, or if a service or fruit lie deliver^ when the striker-out Is not 
ready, or if eltlier player be prevented by au accident beyond hia control from 
serving or returning the ball in play. In case of a let, tlie servico or stroke 
counts for nothing, and the server shall serve again. 

17. Jt is a gooil return although the ball touch the net, or, liaving passed 
outside either post, drop on or witliin any of tlie lines which bound the court 
into which it is retunieu. 

18. The server wins a stroke If the striker-out volley the service, or foil to 
reium the service or the ball in play (except in the case of a let), or return tlie 
service or hall in play so that it diop outside any of the lines which bound his 
opiMinent’s court, or otliei wise lose a stroke, as provided by law 20. 

JO. llio striker-out wins a stroke if the set ver serve two exmsccutivo faults, 
or fail to cetum the ball in play (except hi the case of a let), or return the ball 
iu play so that it drop outside a:*y of tlie lines which bound his opponent's 
court, or otherwise lose a stroke, as provided by law 20. 

20. Either player loses a stroke il the ball in play touch him or anything 
that he wears or carries, except liis rai^ket in the act of lyiriklng, or if he touch 
or strike the liall in play with his racket more than once coiisecatively, or li 
he touch the net or any of its supports w'hile the ball is iu play, or it he volley 
the ball Yieforc it has passed the net. 

21. On either player winning his first stroke, the score is railed lf» for that 
player ; on either player winning his sec'oiid stroke, the score is called 30 lor 
that player; on either player winning hm thlid stroke, the scoie is called 40 
for that xilayci ; and the fourth stroke won by either player is scoted game for 
tliat player, except as below. 

If Imth playeiR have won thive strokes, the seorc is railed deuce ; and the 
next sti'okc won by cither player is scored advantage tor that player 
If the same player win the next siioUe, he wins the game ; if lie lose the 
next stroke, the score is again called deuce ; and so on until either iilavcr 
will the two strokes immediately lollowing tlie score ot deuce, when the 
came is scored for that jilayer. 

22. llie player who first wins six games wiiia n set, except ns liclow. 

If both players win five games, the Kc<ire ih called games all , and the next 
game won by either player is scohsI advantage game lor that player. If 
the same player win the next guiiie, he wins the set; il lie lose the next 
^me, the score la again caUni ganies all . and so on until cither player 
win the two games immediately ioUowing the scoie ot games all, when he 
wins the set. 

JVbfr.— Players may agree not to play advantage sets, but to decide the set 
by one game after ariiving at the score of ganiea all. 

23. The players shall change sliics at the end of every set ; but the umpire, 
on appeal from either ))urty before the toss for choice, may tlirect the players 
to chang(» sides at the end of every game if in his opinion either side have a 
distinct advantage, owing to the sun, wind, or any other accidental cause ; but, 
if the ap])eal be mode alter a match has lieen iHigiin, the umpii'e may only 
direct the players to change sides at the end of every game ot the odd and 
concluding set. 

24. When a series of sets is jdaywl, tlie player wln> was servejr in the last 
game of one set sliall be strikor-out m the iirat game of the next. 

Oddis. 

28. A bisque is one stroke, which may be claimed by the receiver of the odds 
at any time during a set, except as 1 n>1ow. 

A bisque may not lie taken after the service has been delivoied. 

The server may uoL take a bisque after a fault ; but tlie stiiker-out may 
do so. 

26. One or more bisques may be given in augmentation or diminutioii of 
other mlds. 

27. Hair-flftcen is one stroke given at the Ix'ginning of the second and every 
subsequeut alternate game of a set. 

28 Fifteen is one stroke given at the bi^ginning of every game of a set 

29. Half-thirty is one stroke given at the beginning of the first game, ti^o 
strokes at tlie licginniug of the second game ; and so on, aliciuutely, in all tlie 
Bubseuucnt games of a set. 

80. Tlilrty Is two strokes given at the beginning of cv^ery game of a set. 

81. Half-forty is two strokes given at the beginning ol the first game, three 
strokes at the beginning of the second game ; and so on, alternately, in all the 
subsequent ganies of a set. 

82. Forty IS three strokes given at the beginning of every game of a set 

88. Half-court : the players having agreed into wliich court the giver of the 
odds sliall play, the latter loses a stroke if the ball, returneil by him, drop out- 
side any of the lines which bound that eouiti. 

Three-Handed and Four-Handed Oames. 

84. Tlie above laws shall apply to Uie three-handed and four-handed gomes, 
except RH below. 

38. For the three-handed and four-handed games the court is 86 feet iii 
width. Within the side lines, at a ilistance of 44 feet from them, and itaralh I 
to them, are drawn the service side lines IK and LH. I he service linos sio 
not drawn beyond the tioints I, L, K, and M, towards the side lines. In othtr 
respects, the court is similar to that which is described in law 1. 

36, In the three-handed game the single player shall servo in every alternate 
game. 

.W. In the four-handed game, the pair who have the right to serve in the 
first game may decide which tiartner sliall do so, and the opposing pair iiiav 
decide similarly for the second game. Tlie iiartncr of the player who served 
in the first game shall serve in we third ; and the partner of the player who 
served in the second game shall serve in the foortn ; and so on in the same 
order in all the subsequent games of a set. 
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A8. The playiSri stieU teke thti eervlce aHenately'thrcmghout each uine. Ke 
player ehali ivceive or return a iMurvioe Uolivered to his partner. The order 
of service and of strtking-out onge arranged shall not ho slteml, nor sliall the 
s:rifcers-out change courts to receive the service, before the end of the set. 

Si). The ball served must drop within the service line, half-court line, and 
service side line of the court which is diagonally opposite to Uiat ftom whiidi 
it was servedL or upon any such 

40. It if a iault if the ball served do not drop as provided in law 80, or if it 
touch the server's partner or anything that he wears or carries. 

41. If a player serve out of his turn, the umpire, as soon as the mistake is 

dlseoverea by himself or by one of the players, shall direct the player to scr^e 
who ought to have served ; but all strokes scored and any Ihult served befoi'e 
ftoch discovery shall be reckoned. If a game sliall have been completed before 
such discovery, then the service in the next alternate game shall be delivered 
by the partner of the player who served out of his turn ; and so on in regular 
rotation; <J. MA*.) 

TENT. A tent is a portable habitation or place of 
shelter consisting in its simplest form of a covering of some 
textile substance stretched over a framework of cords and 
poles, or of wooden rods, and fastened tightly to the ground 
by pegs. Throughout the greater ])art of the interior of 
Asia the pastoral tribes have of necessity ever been dwellers 
in tents, — the scantiness of water, the consequent freipient 
failure of herbage, and the violent extremes of seasons 
compelling a wandering life. Tents have also lieen used 
in all ages by armies in campaign. In ancient Assyrian 
sculjitures discovered by Layard at NineVch the forms of 
tent and tent-furnishings are similar to those which still 
prevail in the East, and it appears that then as now it was 
a custom to pitch tents within the walls of a city. The 
ordinary family tent of the Arab nomads of modern times 
is a comparatively spacious ridged structure, averaging 
from 20 to 25 feet in length, but sometimes reaching as 
much as 40 feet. Its covering consists of a thick felt of 
black goat hair (cp. Cant. i. 5), or sometimes of alternate 
stripes of black and white disposed horizontally. The ridge 
or roof is supported by nine poles (auuamid) disposed in 
.sets of three, the central set being loftier than tliose at 
each end, whereby a sloj»e outward is formed which hel])s 
to carry off rain. The average height insi<le at the centre 
is 7 feet and at the sides 5 feet, and the cloths at the side 
are so attaclied that they can easily bo removed, the shel- 
tered end being always kept 0 [»en. Internally the tent is 
separated by a partition into two sectitms, that reserved 
for the women containing the cooking utensils and food. 
Thojourt or tent of the Kirghiz of Central Asia is a very 
capacious and substantial structure, consisting of a wooden 
frame for sides, radiating ribs for roof, and a wooden door. 
The whies are made up of sections of laths, which expand 
and contract in lozenges, on the principle of lazy tongs, 
and to their upper extremities ribs are lashed at regular 
intervals. Over this framework a heavy covering of felt 
is thrown, which is either weighted down with stones or, 
when necessary, stitched together. 

In Western countries tents are used chiefly in military 
encampments, by travellers and cxjilorers, and for tem- 
porary ceremonial occasions and public gatherings. The 
material of which they are composed is commonly a liglit 
linen canvas or navy duck ; but for tents of small size stout 
cotton canvas is employed, being light, strong, clastic, and 
sufficiently waterproof. These tents vary in size from a 
low-pitched covering, under which a couple of men can 
with difficulty creep, up to spacious marquees, in which 
horticultural and agricultural shows arc held, and which 
can accommodate thousands of persons. 

The marquee is distinguished fiom the tent by bciug a iMgcd 
structure, devoted to show and social uses ; but the Imiiibkst tfiit 
made — the tente d^abri or shelter tent of the Ficiieh aniiy- - 
is also ridged in form. The tente d'nbri affordH slpepiug a<*eoni- 
modation for six men, and consists of a i*opo stretched over three 
low poles and fixed into the CTound. Four separate .squares of 
canvas buttoned together are thrown over the ro])o and pegged to 
the ground on each side so as to form a low ridge. Tmo other 
squares are used for covering the ends, licing thrown over the 
^nting rope ends by which the poles are pgged to the ground. 
Each of the six men using the tent carries one of the squoreH 
of canvas besides his quota of the poles, rope, and jicgs. The 
Gipsies and travelling rankers of En^and have an equally unpro- 
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tentious tent, which comlsts of a framework of hazel rods bent so 
as to form a series of low ridges, the ends being stuck into the 
ground, and over this frame blankets or other coverings are thrown 
and pegged down. The simplest, but at the same time the least 
convenient, of ordinary U*nts is the conical, consisting of a central 
pole with ropes and canvas ra<liating fiom it in an unbroken slope 
to the ground. This form, ho^\eve^, covers much ground in pio 
l>ortion to the accommodation it affords, as the si>aco round the 
circumference is of little value. A tent, therefore, wliich haa sides 
or a fall is a much more convenient structure. The countertiuit 
of the conical is the uyramidal tent, the four equal sides sloping 
to the ground ; and this form with a fall or sides makes the square 
tent, which is both convenient in shape and linn in structure. 
Small tents are also mailo, moditied Irom the Arab form, with a 
central pole and two lower lateral jioles. In the umbrella tent 
the roof is supported by a set of ribs which radiate irom the pole, 
]ireciaoly as the ribs of an umbrella spread out liom tlie stick. In 
the balloon expansion tent, invented in 1877 by Captain Newburgh 
Stewart, R.N., the use of tent polc% jicgs, and roixs is cntiicly 
avoided, the canvas l)oing siijiportcd by light ubs of elastic wood 
resting on the ground, and the strmiture is kept taut by iiauliiig 
ropes descending from the apex and secured by a holdfast diivcu 
into the ground. When from the nature of the surlacc such fasten- 
ing cannot he obtained, a heavy weight of any kind hung to tin* 
hauling rope is sufficient to moor the b'lit, and ex( ept in stoi my 
weather the weight may be hung high up, thus leaving tlic wdiolV 
interior of the tent clear. As flirt lior provision against stress of 
weather there ate four iron holdfasts at the sides, which m.iy be 
skewered into the ground by long iron pins. Captain Stew ait 
(‘laims that his tent isissesses much greater stability and cajiaeity 
than the ordinary aniiy tent, tliut it is much more easily and ex- 
peditiously pitched and taken down, and tliut it is very much 
lighter. In the latter imxiortaiit resiiect lie calculates that by the 
adoption of his jiattern a regiment at present carrying eighty tents 
of the Indian service jiattein would aave no less than twenty tons 
of transport. 

TEPLITZ, or Toplitz, one of the most frequented 
watering-places in the north of Bohemia, is j>icture.s(jm*ly 
‘iitiiated about 30 miles south of Dresden, in the )>laiii 
of the Biela, which separat(‘s tlie Erzgebirge from the 
liohemian Mittclgebirgc. Tlie main interest of the little 
town centres in the bathing season, which reaches its 
height in August; and the arrangeinents for the con- 
vonienco and amusement of visitors are very complete. 
There is a large curhaus, and numerous handsome bath- 
iiouses arc situated both in Tejditz and in the immediately 
adjoining village of Schonau. The environs are laid out 
in pretty and shady gardens and promenades, the flne.st 
being in the park which surrounds the ch&teau of Priiu*e 
Clary, the superior of the towm. TIic other chief build- 
ings are the Koman Catholic and Protestant cliurclies, tlie 
Jewish synagogue with a conspicuous dome, and the 
theatre. The saline -alkaline springs of Tejditz, ten to 
twelve in number, ranging in tenqierature from 90'' to 
117* Fahr., are classed among what are culled “indifferent’* 
waters. Used until lately almost exclusively for bathing, 
they are prescribed for gout, rheumatism, and some scro- 
fulous affections, and their reputed efficacy in alleviating 
the effects of gun-shot wounds had gained for Tejilitz the 
sobriquet of “the warriors’ batli.” Military baths are 
maintained in tlie town by the CTOvernments of Austria, 
Prussia, aud Saxony, and tluTo are also liath Louses for 
the poor. Teplitz is much visited for the after-cure, after 
(]!arlsbad and similar spas. The nuiiihcr of patients in 
1883 was 6000 and the jiassing visitors were aImo.st as 
numerous. The presence of a h<*d of lignite in the 
neighbourhood has encouraged the industrial de\(‘loj)ment 
of Teplitz, which carries on manufactures of cotton and 
woollen goods, india-rubber, chemicals, hardw^arc, <fcc. In 
1880 the united population of Teplitz and jScliunau was 
16,750. 

ITie tliormal sjirings .are fabled to have been diseoveied as <‘aily 
ns 76Z, hut the first authentic iiicntion of the hdihs oecuis in Iho 
16th ceiiiury. The tow’ii i*^ mentioned in the I'Jth (cutury, tho 
name being derived from a Slavonn wor«i meaning "waiin bath. 
Teplitz figures in tho history of Wallenstein, and i'* also iiiterest- 
iug as the spot w'here tho niouarclis of Austria, Ilussia, and Irussia 
first signed the triple alliance again.st Najioleou in 181 U. Jt is a 
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curious fact that on tho 4ay of the oarthquahe at Lisbon (lit 
November 1775) the main spring at Teplits ceased to flow for some 
minutes. 

TERAMO, a town of Italy, capital of the province of 
Teramo (formerly Abnuszo ITlteriore I.) and an episcopal 
see, stan^ on the left bank of the Tordino where it is joined 
by the Yezzola, 12 miles from the coast and 876 feet above 
sea-level. It is connected by a branch line with Giulianova 
on the railway from Ancona to Brindisi. The picturesque 
valley of the Tordino is here dominated by the peaks of 
the Gran Sasso d’ltalia (9522 feet). The town is traversed 
by one straight wide street with large houses, but for the 
most part it consists of narrow dirty lanes ; the modern 
suburbs are good. The cathedral (1317-55) has been 
greatly modernized ; the church of San Agostino is in the 
later Gothic style. The antiquities include remains of a 
gateway, a theatre, and baths, as well as numerous in- 
scriptions. There are manufactures of wool and silk, and 
of straw hats and pottery. The population of the town 
in 1881 was 8634, with its suburbs 13,988 (commune, 
20,309). 

Teramo is the ancient JiUetamna capital of the 

Priptatii. In the Middle Age^ it uas known as Aprntium (whence 
Abittzzo) ; the intermediate form of tlio pieeent name was Teiamtie. 

TERAPHIM (D'Bin), a Hebrew word found only in 
the plural, which the Authorized Version sometimes simply 
transcribes (Judges xvii. 5, xviii. 14 Jlosea iii. 4), but 
elsewhere translates by ** images ” (Gen. xxxi. 19 and often 
elsewhere), “image” (1 Sam. xix. 13), “idols” (Zech. x. 
2), “idolatry” (1 Sam. xv, 23). The etymology of the 
word is quite obscure (see Gesenius, Themtinis, p. 1519 
$q,)y but It appears that the teraphim were a kind of idols 
(Gen. xxxi. 30), with something of a human figure (1 Sam. 
xix. 13) ; and, though their use was condemned by the 
prophets (1 Sam. xv. 23; cp. 2 Kings zxiii. 24), they were 
long commonly used in popular worship, both domestic 
(1 Sam. xix. 13, in the houho of David and Michal) and 
public (Judges xviii.). They are associated with the ophod, 
which in this connexion seems to mean a plated image, 
and Hosea speaks of epliod and teraphim as essential 
elements in the religious usages of northern Israel. Like 
the ephod, they were specially associated with divination, 
-ind in particular with the sacred lot (Zech. x. 2; Ezek. xxi. 
21 [26 J). From the last ])asi>age it appears that teraphim 
were used by the Babylonians as well as by the Hebrews. 
These statements and references cover all that is known 
about the teraphim ; the fables of the rabbins are collected 
in Buxtorf, Lex, Talmud,, 2660 

TERBITRG, Gbbabd (1608-1681), subject painter, was 
bom in 1608, at Zwolle, in the province of Overyssel, 
Holland. His father, also an artist, sent him to study in 
Rome, whore he adopted a style distinguished by great 
finish and accuracy. He practised for a time in Paris 
with much success, visited England, it is said, and then 
returned to Holland. In 1648 he was at Munster during 
the meeting of the congress which ratified the treaty of 
peace between the Spaniards and the Dutch, and executed 
his celebrated little picture, painted upon copper, of the 
assembled plenipotentiaries, — a work which, along with 
the Guitar Lesson, now represents the master in the 
national collection in London. At this time Torburg was 
invited to visit Madrid, where he received employment 
and the honour of knighthood from Philip IV. It is said 
that, in consequence of an intrigue, he was obliged to 
return to Holland. He seems to have resided for a time 
in Haarlem ; but he finally settled in Deventer, where he 
became a member of the town council, as which ho 
appears in the portrait now in the gallery of The Hague. 
He died at Deventer in 1681. 

Torbuig is excellent as a portrait painter, but still greater as a 
painter of $enre subjecta. He depicts with admirable truth the 


Hfe of the wealthy and oultured classes of liis riieSt and his work 
is free from any touch of the grossness which finds so large a 
place in Dutch art Hia figures are Well drawn and expressive in 
attitude ; his colouring is cmr and rich ; but his best iKiU lies in 
his unequalled rendenng of texture in draperiea, which is seen to 
advanta^ in such pictures as the Letter in the Dutdb rwal col- 
lection, and in the Paternal Advice (known as the Satin Gown>— 
enmved by Wille— which exists in various repetitions at Berlin 
and Amsterdam, and in the Bridgewater Oalleiy. Terbuxg*s works 
are rare ; only about eighty have been catalogued. 

TERCEIRA. SeeAzoRBB, vol. iiLp. 171. 

TEREDO, a genus of Lamellibranchiate MoUueea, of 
the order Iscmya, sub-order Smupcdlia, family Phdadaeea 
(see Mollusca, voL xvi. p. 685). The animals included 
in this genus are commonly known as “ship-worms,’’ 
and are notorious for the destruction which they cause in 
ships’ timbers, the woodwork of harbours, and piles or 
other wood immersed for a long period in the sea. They 
inhabit long cylindrical holes, which they excavate in 
the wood, and usually occur in groat numbers, crowded 
together so that often only a very thin film remains between 
the adjacent burrows. Each burrow is lined with a layer 
of calcareous substance secreted by the mollusc; this 
lining is not usually complete, but stops short a littlo 
distance from the inner end of the burrow, where the boring 
process continues to take place. In some burrows, how- 
ever, the lining is complete, either because the animal has 
reached its full size or beetkuse some cause prevents it 
continuing its tunnel ; in such cases the calcareous tube 
has a hemispherical termination. The burrows are usually 
driven in the direction of the grain of the wood, but not 
invariably so. When a knot or nail or the tube of a 
neighbour is reached, the course of the burrow is altered 
so as to bend round the obstruction. One burrow is never 
found to break into another. 

The adult Teredo, when removed from its burrow and 
calcareous tube, is from a few inches to 3 feet in length, 
according to the species to which it belongs, and h 
cylindrical and worm- like in appearance. The anterior 
end, which lies at the bottom of the burrow, is somewhat 
enlarged and bears a pair of shells or valves, which are 
not connected by the usual ligament, but are widely 
separated dorsally. The valves are triangular in shape 
and very concave on the side which is in contact with the 
animal. In front their edges are widely separated,* and 
the mantle tube, which is elsewhere closed, has here a 
slight median aperture, through which the short suckor-like 
foot can be protruded. The next portion of the body 
behind the ^ell -bearing part is naked, except for tho 
shelly lining of the burrow, which is secreted by this 
part. Anteriorly this portion contains part of the body 
proper; posteriorly it forms a tube divided internally by 
a horizontal partition into two chambers. In the lower 
chamber are the elongated gill plates, which have the 
typical lamellibranchiate structure. In the upper chamber 
anteriorly is the rectum. A thick muscular ring terminates 
this region of the body, and bears two calcareous plates 
shaped like spades or battledores. The expanded parts 
of these plates are free and project backwards ; the handle 
is fixed in a deep socket or pit lined by epidermis. These 
calcareous plates are called pallets (Fr. palmules). Behind 
the pallets the tubular body bifurcates, forming two siphons 
similar to those of other Lamellibronchs ; the siphons can 
be contracted or expanded within wide limits of length. 
The principal organs of the body — stomach, heart, genera- 
tive organs, and nephridia — are situated in the anterior part 
of the body, forming a visceral mass, which extends some 
distance behind the valves. The heart is above the in- 
testine and not perforated by it. The two valves are 
connected by an anterior adductor muscle. 

From itd resemblanco to Pholaa, Teredo is placed by oonchologists 
in tho family Fholadidm, among the liomya ; but it is still unds* 
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dded which part of the body ccrrespon^e to the poaterior adductor. 
Aoeotdinff to Quatrefaffee, it is a muscular band poMing transversely 
lietween the handles of the pallets. His discussion of this point is 
connected another, namely, the nature of the long tubular 
portion of tlie body behind the valves. Deshayes limits the extent 
of the mantle to the part covered by the shell, and considers all 
the rest of the animal as formed by the siphons ; the branchue and 
part of the other viscera in this view are contained in the siphons. 
Dnatrefages argues that the siphons commence at the point where 
their retractor mnscles are inserted, namely, at the muscular ring 
oorreyionding to the pallets. This reasoning is plausible ; but it 
is difficult to accept the view that the retractor muscles of the 
siphons and the posterior adductor muscle are so closely connected 
as Quatrofages thinks ; in other Inomya the retractors of the siphons 
and the posterior adductor are distinct and separate. Deshayes 
believes that the single adductor between the valves results from 
the fusion of the two muscles usually Bef>arate. Jeffreys believes 
that the posterior adductor is really present between tlie posteiior 
parts of tne valves; but the opinion of a conchologist on a question 
of morphology is not of very groat weight. In other homya the 
visceral (paneto -splanchnic) ganglia are attached to the ventral 
surface of tlie posterior adductor. In Teredo these ganglia are 
situated at the posterior end of the body proper, some distance 
behind the shells, and immediately behind the generative organ. 
It is here probably that the nidimcnt of the ]) 08 terior adductor, if 
it exists, is to be sought ; or, if it docs not exist, it is hero that it 
originally was ]daced. 

ftjis evident that the anatomy of Teredo has not yet been in- 
vebtigatod from the point of view of modern morphology ; but as 
far as can be judged at present the body proper extends back some 
distance behind the shells, to the }»osterinr limit of the visceral 
mass. The part between tliis and the pallets is a tubular prolonga < 
tion of the mantle chamber containing the extended gill laininfc, 
and beyond tlie pallets are the separate siphons, ilesides the 
visceral ganglia a cerebral and a ]>cdal jiair are present. The 
stomach is provided with a large crystalline style. The function 
of the pallets is to form an ojierculum to the calcareous tube when 
the siphons are withdrawn into it In some specieH the external 
or narrower end of the calcareous tube is ^irovided with transverhe 
lamiiuv projecting into the lumen; and in some the exieiiml aper- 
1111*0 is divided by a horizontal partition into two, one for each 
siphon. 

The TVrrdo, according to Quatrofages, is diorcious, though Gwyii 
Jeffreys believes it to he hcrinapkiodite. As in the ease of the 
oyster, the ova are retained in the hrauchial cliamher during the 
early stages of their development. 'I'ho Bugmeniation ot the ovum 
is unequal, and leads to tlie formation of a gastrula by ejdhole. 
lly the growth of a preoral lobe provided vuth a ring of cilin, and 
by the formation of a mouth and an anus, the trochosphero stage is 
redclied. A pair of thin sheila then appear on the sides of the larva, 
connected by a hinge on the dorsal median line, and the foot gi’ows 
outbehveen moutli and anus, lly the time the larva? “swarm,’* 
or lea'TO the branchial cavity of the jmient to live for a time as free- 
swimming pelagic larvflo, the valves of the shell liave grown so large 
as to cover the whole of the ho<ly Avlien the velum is letracted ; the 
foot is also long, cylindrical, and flexible, and can be protruded far 
beyond the slielL The valves of the shell at this stage are liemi- 
spherical in shape, so that the wdiole larva when its organs aie 
retracted is coiitaine<l in a globular case. 

Concerning the later ohang(*s of the larva and tlie method by 
which it boxes into wood nothing or little is known irom direct 
oliservatioii. Much has been written about the boring of^this and 
other marine animals, hut even yet the matt<*r cannot be said to bo 
satisfactorily elucidated. Osier, in a paper in Phil, Trans,, 1826, 
argued that the Teredo bores by means of its shells, li\ing itself by 
tin* surface of the foot, which it uses as a sucker, and then ra8]»]ug 
the wood with the rough front edges of the slicll-valves. Ibis view 
vas founded on the similarity of the arraiigeinent of the shells and 
muwles ill 2'eredo to those occurring in Photos, in which the method 
ol boring descriljod was actually observed. W. Thompson, in a 
piper in the Edinh. Kcio Phil. Jourii., 1835, supported the view 
that the excavation is duo to the action of a solvent secreted from 
th*' aiiriace of the animal. Albany Hancock, again {Ann, and Maq. 

///«/,, voL XV.), thinks that the excavating ])owcr of Teredo 
IS due to silicious particles embedded ia the anterior iiortion of tlio 
suloguuiciit, in front of the valves. But the actual existence of 
either silicious particles or acid secretion has been denied by others. 
Jeffreys believes that tlie foot is the organ by which the animal 
burrows. In the larger number of Lamellibranchs the foot is 
doubtless a burrowing organ, and it is diftieult to see how the 
limpet hollows out the rock to which it is attached if not by 
means of the surface of its foot. At the same time it is diflicult to 
Jjxplain how the soft muscular foot can penetrate into haid wood. 
Ihe process is of course slow, and Jeffreys supposes tliat particles 
jre detached one by one from the moistened surface to wliicli the 
loot is applied. In any case the valves are covered by an epideTinis, 
'^hich could scarcely be there if they \rere used in burrowing. 
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Tefftdo grows and burrows at an extremely rapid rate ; spawning 
takes place in the spring and summer, and before the end of the 
year the animals are adult and their burrows of large size. Quatio- 
fages relates ^that at Guipuzeoa (N, Sjmiti) a ferry-boat was sunk 
aecldentally in the spring, and w’as raised four months aiterwarut^ 
when its timbers were already rendered useless by T, nedteeUata. 
How long the animals live is not accurately known, but Quatre- 
fages found that they nearly all peiished in the winter. Thi.s can- 
not be generally the case, as the size of the tubes vanes so cieatly. 
In Holland their gi-eatost ravages are made in July and August. 
Iron ships have nothing to fear from tbcir attinks, ami the ••opper 
sheathing now almost universally used protects wooden hulls. A 
great deal of loss is, however, caused by Teredo in hnihoui works 
and shipping stages, and the einhankmcnts m Holland oic coti- 
tinually injured by it. The most efficient protei tion m atioided by 
large-headed nails driven in in close proximity. So.iking wc»od in 
creasote is not a reitain safcguaid; Jeftreys ‘found at (’Imstiania 
in 1863 that a largo number of harbour piles ]u*eviouRly wmltcd m 
creasote had been ^mpletely destiojed by T, nawh^ Coal tar 
ami the silicate of lime, used for coating stonework, ha\e been sug- 
gested as protective coverings, but the} do not seem to have been 
adequately tested. 

Species of Teredo occur in all sca.-i The animal was known to 
the ancients and is mentioned by Theophrastus, Pliny, and Ovid. 
In 1715 it is mentioned by Valisiiicri, in 1720 by Deslaudes. In 
1733 great attention was drown to it on account of the discovery 
that the wooden dykes of Holland w’cre being lapirlly destrojed 
\w ship-worms, ami that tlicr country was in d.ingcr of inumlation. 
Tliree treatises were luiblished conccnimg the urnnial, ]jy V, Alaa- 
s'let, J. Rousset, and Oodfrev Selliiis. The w oik of the last-named, 
which was the best, described the nnatomy of the crentuic and 
showed that its afliiiities were with bivalve* inrd Irises. Tire truth 
of Sellius’s view W'as not grasped by Liumens, who placed Ttredo 
together with Scrpala in the gciius I>niinhiim\ but its piojrer 
position was re -established by Cuvier and Lamar ik. Adanson, 
unaware of the W'ork of Scllius, in 1757 believed himself to be the 
first to discover tire molluscati aflinitics of Teredo, It will not bo 
necessary to give here a definition of the gt'iius taken from any 
systematist ; it Avill bo sufiicieiit to point out that the long cy- 
Imdrical body with its two small anterior polygonal viilvrs, tlie 
absence of a ligament and accessory valves, the muscuhn ring 
into which are iiibcrted the c.ilcarcous pillets, and the continuous 
calcareous tube lining the hole bored by the animal aio the 
diagnostic features 

Jcffi*eys, in his Prihsh Concholoqy, gives the following species as 
British Tergrfo norvcgica, Spengler; 'Pnavahs, Liim ; 7\ pedi- 
celJafa, Quatrefages; T, meyntara, Hanley. 2\ norvcgica occurs 
I'hiefly on the west coast of (lu at Britain. It was taken by 
Thompson at Portpatiick in Wigtownshire, and oiciin*t*d in Jef- 
reys’s time in abund.mce at Milford Haveu. Tins spe*( ies has been 
described hyOrnclin and a number of Bril Ksh ant boi** as T. nawh% 
Linn. It is distiuguisbcd by having the base of the pallets Minple, 
not forkerl, and the IuIk? semi concameruted at its nar rower pos- 
terior end. The length does not usually exceed a loot It is tlie 
T, navium of Sellius. 2\ nava/is has been identified from the 
figures of SelUus, to w*liich Linimnis referred ; Sellriis ciille<I it T, 
marina. It occurs on all the W’cstorn ami souther u coasts of 
Europe, from Christiania to the Black Sea, ami ib the sjiecies wliich 
causes bo much damage to the Dutch emhaiiknicnts The palleU 
of this speies are small and forked, ami the stalk is c} Imdrical. 
The tube is simple ami not ch.imbeied at its narrow end T, 
jiedicellata was originallv dis(*ovcre<l by Quatri'fuges m the Bay of 
Los Pasagos on the noi’tli co.ist of S|miri ; it lias also been found in 
the Chaimol Islands, at Toulon, m Provence, and in Algeria In 
T, megotara the tube is simple ami tbc )>allets like those* of T. 
norveytea\ it ocours at Shetland and Wrek, and aKo on the western 
shore of the Atlantic, where it.s r.ingc cvtendb from Mass.icliu*‘ctts 
to South Carolina. T, maUeolnn, Tui ton, and T, htpninnta, Tin ton, 
lielong to the West Indies, hut are often diiftcd in floating limber 
to the coasts of Europe. Otlier occasional visitants to the British 
shores arc T. eiecamlo, hipartito, .s)tafhti, fvsfienhts, ctteullain, and 
Jimbriafa, These wore described by (Jwyn JeffVtys in Ami ami 
Mag, Nat, JTist,, 1860. T, fnihriala is ntatcil to he .a n.itivc of 
Vancouver’s Iskind. A kind of ship-worm, the Nnt^dorif duniopet 
of Perceval Wright, has been discovered in India, 70 imlcs from 
the sea, in a stream of perfectly fresh water, nainclv. the nver 
Kumar, one of the branches of tin* Ganges T corvi1oivn<t, Lam , 
is found burrowing in the husks of cocoa-nuts .mil other woody 
fruits floating in the tropical seas ; its lubes are evtrerm h crooked 
and contorted for want of space. Fossil wood .md j)alm fruits of 
Slieppey and Brabant are ])icrccd in the same wav 

Twenty-four fosbil species have been r«*< ogiii7<*/l in the Lias and 
succeeding beds of Eiii*ope ami the United States The suli-geiius 
Tcrcdiua, Lam.,i$afossilof the Eoccm* of(ili»n1 Britain and Fi*ance. 

LUeratvre, — See, >w*Nt4leH the W4)iks alierntv inoiitifme4!, (Jodficy 
NaturnlU Teredimn Munni It <3, Ailaiwm, 

Na^uretU du Sndgal, Pana, 1757 ; QuatietHK» s, Jnnithh den i Aar , ISIS 50 ; 

X.XITI. — 24 
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Forbmi ftn<t Hanloy, Brxt Jl/oZ/tcaoa, 1853; D. Hatseliek. En^wUHdung v. TervUt: \ 
Arbeiten au$ dm Zool. Irut, If'ien, 1880 ; Poshayes, MMlusgneg d’AIgiru ; Hir £. 
Home, ** Aiiatoiiiy of Teredo.*' in Phil. Tran$.^ vol. xcvi. ; Fifty ami Leuokait, i 
UeUragr tur Kenniutss unrbeiloter Thiere, 1847 ; Woodward, Manval o/ Molhuca, 
LondfiiJ, Ibftl (J. T. C.) i 

TEPiEK (Kuss. Terskaya ohlast\ a Russian government 
of Caucasia, situated to the north of the main Caucasus 
chain. It is bounded by Stavropol on tlie N., by the 
Caspian Sea and Daghestan on the E., by Tiflis and Kutais 
on the S,, and by Tcliernomorsk and Kuban on the W. 
It has an area of 23,548 square miles. From Mt Elburz 
to Kazbek the southern boundary coincides with the main 
snow -covered range of the Caucasus and thus includes its 
highest peaks ; further east it follows a sinuous line so as 
to embrace the secondary chains and tlioir ramifications. 
Nearly one-third of the area is occupied by hilly tracts, 
the remainder being undulating and flat land belonging to 
the depression of the Terek ; one-half of this last, on the 
left bank of the river, is occupied by sandy deserts, salt 
clay steppes, and arid stretches unsuited for cultivation. 
Granites, syenites, diorites, and ralH*oz()ic schists consti- 
tute tile nucleus of the (Caucasus mountains; Jurassic and 
Cretaceous formations rise to great heights in the secondary 
chains ; and a series of lY'rtiary formations, covered by 
Quaternary deposits, cover a wide area in the prairies and 
steppes. A group of mineral sjirings occurs alx>ut Pyati- 

OOBSK {q.v.). 

The climate is continental. The mean annual tomporaturcs are 
49**6 Fahr. at I'yatigorsk (1850 tect ahovo the sea; January 39®, 
July 70®) anfl 47®'7 at Ytadikavkiu (2230 ft. ; January 23®, July 
69®), but fiosts a few (U*grt‘cs below roro are mi uncommon. Tho 
mountain hlopea receive an abundance of lain (87 in.), but the 
Bteppea Buffer much from drought (rainfall between 10 and 20 in ). 
Neaily the whole of the govornment belongs to tho dmniago area 
of the Terek, but the north-west eonier is i^atered by the upper 
itibutaries of the Kuma. 'J’he Terek uses at the height of about 
8000 feel in the glaciers of the Kazbek on the southern slope of the 
uuin chain of the Caueusus, whi< h it pierces by the Darial gorge to 
tho south of Vtddikavkaz after having received several dons or 
sti earns (Res, Ouzel, Flag, Ar). In 53 niilos it descends nearly 
6000 feet. A tew miles above Vtudikavkaz it is 2068 feet ala) vc 
sea-lovel, at Mozdok 111 feed, and it is 29 feet below the Hluck Sea 
at Ki/lyar. Fiom Ytadikavkoz it pursues a north-ea.slerly direction 
before taking its eastward course ; it seems most piohahle that at a 
recent epocli (Post- Pliocene) it joined the Kuma and pcrliaiis the 
Munyteh instead of flowing into the Caspian. In the lower ))art 
of its course it flows at a higher level than that of the neighbouring 
plains, and is kej)t in Us bed by dams. Inundations are frequent 
and eauHO great destiiietion. The delta begins at Duhovka (50 
miles from tho Caspian), and at this pait tho rivei fre<[uently 
changes its bed. Ine Old Teiek i.s no longer navigable, the chief 
current being directed noithwards into the New Terek. Seveial 
canals made by tlio Cosaicks supply water for tlie irrigation of the 
neighbouring iields. Its chief trihutaiies aio the Suiiju on the 
right, and the Teherekh, tlic llaksan, and the Malka, in its u]n>cr 
course, on tho left. Tho population of the government in 1884 
was 61.5,660 ; of 600,500 inhabitants I’eturncd in 1883, 238,230 
were liittloand Croat Russians, 1230 Georgians, 18,500 Armenians, 
4800 Germans, 2570 Poles, 4780 Jews, 23,630 Ossets, 194,480 
TchetchenH and lugushiH, 72,160 Kahardiaiis, 9130 mountaineers of 
the Avariaii stem, 25,360 Kuniyks, 1770 Tatais, 6270 Nogais, 2470 
Kalmucks, and 1620 Persians. Out of those 239,500 were reckoned 
as Ixjlonging to the Greek Orthodox Church, 336,460 were Mussul- 
mans, 17,730 Gregorian Armenians, and the remainder Protestants, 
Catholu^s, and Jews. Owing to the great fertility of the boil in the 
well-watered districts, agriculture is the chief occupation. In 1882 
the crops, although below the average, yielded 967,000 quarters of 
corn, 268,000 bushels of ])Otatoes, 6,750,000 gallons of wine, and 
tobacco to the value of i;18,000. Cattle breeding is exUmsively 
carried on in the steppes, and there wore in the same year 118,630 
horses, 582,800 cattle, and 1,226,400 sheep ; murrains, however, are 
frequent, and cause mat loss. Manufactures occupy only 3371 per- 
sons, and their yearly production hardly reaches £300,000 in value. 
Petty trades are rapidly spj’eading in the villages. Trade suifers 
from want of good roads. The railway from Russia to the Caucasus 
has not yet (1887) got beyond Vtadikavkaz. Tho military and other 
chief roads have an aggregate of only 1300 miles. Tho exports are 
limited to corn, wine, cattle, and some raw produce. 

The government is divided into six districts, the chicr towns of 
which, with their populations in 1883, were Vtadikavkaz (32,840), 
the capital, Goorgievsk (4250), Oroznyi (6280), Eizlyar (8780), Moz- 
dok (8880), and Pyatigorsk (11,120). 
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TEBEKCE. f.TsrsiitiusAfai(18SM59B.O.)lioldi. 
unique position among Roman writers. No writer in any 
literature has gained so great a reputation who has con- 
tented himself with so limited a function. He lays no 
claim to the position of an original artist painting from 
life or commenting on the results of his own observation. 
His art has no relation to his own time or to the country 
in which he lived. The chief source of interest in the 
fragmentary remains of Nsevius, Ennius, Pacuvius, Accius, 
and Lucilins is their relation to the national and moral 
spirit of the age in which they were written. Plautus, 
though, like Tci*ence, he takes the first sketch of his plots, 
scenes, and characters from the Attic stage, is yet a true 
representative of his time, a genuine Italian, writing before 
the genius of Italy had learned the restraints of Greek art. 
The whole aim of Terence was to present a faithful copy 
of the life, manners, modes of thought and expression 
which had been drawn from reality a century before his 
time by the writers of the New Comedy of Athens. Tho 
nearest parallel to his literary position may be found in 
the aim which Virgil jmts before himself in his JiucoHcH. 
He does not seek in that poem to draw Italian peasants 
from the life, but to liring back the shepherds of Tlu>u- 
critus on Italian scenes. Yet the result obtained by 
Virgil is different. Tho charm of his pastorals is the 
Italian sentiment which pervades them. His shepherds 
are not tho shepherds of Theocritus, nor are they in any 
sense true to life. Tho extraordinary result obtained by 
Terence is that, while lie has left no trace in any of his 
comedies of one sketching from the life by which he was 
surrounded, there is perhaps no more truthful, naturol, 
and delicate delineator of human nature, in its ordinary 
and more level moods, witliin the whole range of classical 
literature. His iicrmanent position in literature is due, 
no doubt, to the art aiul genius of ^lenander, whoso crea- 
tions lie has perpetuated, as a lino engraver may j>erpetuale 
the spirit of a great painter whoso works have perished. 
Rut no mere copyist or veilial translator could liave 
attained that result. Iliough without claims to creative 
originality, Terence must liave had not only critical genius, 
to enable him fully to ai)preciato and identify himself 
with his originals, but artistic genius of a high an|;L ])iuo 
ty[)C. The importance of his position in Roman litera- 
ture consists in this, that ho w^as the first writer who set 
before himself a high ideal of artistic perfection, and was 
tho first to lealize that ]>erfection in style, form, and con- 
sistency of couce})tion and execution. Living in the in- 
terval between Ennius and Liicilius, whose original force 
and genius survive only in rude and inartistic fragments, 
he produced six jilays, which have not only reached our 
time in the form in w^hich they w^ere given to tho world, 
but have been read in tho most critical and exacting 
literary epochs, and still may be read without any feeling 
of the need of making allowance for tlic rudeness of a 
new and undeveloped art 

While his great gift to Roman literature is that he first 
made it artistic, that he im]mrtcd to “rude Latium” the 
sense of elegance, consistency, and moderation, his gift to 
the world is that through him it possesses a living image 
of tho Greek society in the 3d contuiy B.C., presented in 
tho purest Latin idiom. Yet Terence had no affinity by 
birth either with the Greek race or with the people of 
Latium. He was more distinctly a foreigner than any of 
the ^eat classical writers of Jlome. He lived at the 
meeting-point of three distinct civilizations, — the mature, 
or rather decaying, civilization of Greece, of which Athens 
was still the centre; that of Carthage, which was so soon to 
pass away and leave scarcely any vestige of itself ; and the 
nascent civilization of Italy, in which all other modes were 
soon to be absorbed. Terence was by birth a Phoenician, 
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and was thus perhaps a fitter medium of connexion between 
the genius of Greece and that of Italy than if he had been 
a pure Greek or a pure Italian ; just as in modern times 
the Jewish ty[)e of genius is sometimes found more detached 
from national |)eculiaritios, and thus more callable of repro> 
ducing a cosmopolitan type of character than the genius of 
men ^longing to the other races of Europe. 

Our knowledge of the life of Terence is derived chiefly 
from a fragment of the lost work of Suetonius, De Viris 
IlltMtribuSf preserved in the commentary of Donatus. 
Confirmation of some of the statements contained in the 
Life is obtained fnun later writers and speakers, and also 
from the prologues to tlio diftereut plays, which at the 
same time throw light on the literary and personal rela- 
tions of the poet. Those prologues were among the 
original sources of Suetonius ; but he quotes or refers to 
the works of various grammarians and' antiquarians — 
Porcius Licinus, Volcatius Sodigitus, Santra, Nepos, Fene- 
stella, Q. Oosconius — as his authorities. The first two 
lived within a generation or two of the death of Terence, 
and the first of them sliows a distinct animus against him 
and his patrons. Put, notwithstanding the abundance of 
authorities, there is uncertainty as to both the date of his 
birth and tlie place and manner of his death. The doubt 
as to the former arises from the discrepancy of tlie MSS. 
His last play, the Adelphi, was exhibited in 160 B.o. 
Shortly after its production he went to Greece, l)cing 
then, according to the best MSS., in his twenty fifth 
(“nondum quiiitum atqne viccsimum egressus^ annum”), 
according to inferior MSS., in his thirty-fifth year. Tliis 
uncertainty is increased ])y a <liscrepancy between the 
authorities quoted Ijy Suetonius. Cornelius Nepos is 
quoted for the statement that he was about the same 
age as Scipio (born 185 n.o.) and Lailius, while Fcnestella, 
an antiipiarian of the later Augustan period, represtmtocl 
him as older. As the authority of the MSS. coincides | 
with that of the older record, the year J 85 b.c. may bo 
taken as the most probable date of his birth. In the 
case of an author drawing originally from life, it miglit 
seem improlmblo that he should liavo written six comedies, 
so true in their a]>prehension and delineation of various j 
phases of human nature, between the ages of nineteen and 
twenty-five. But the ease of an imitative artist, reproduc- 
ing impressions derived from literature, is diirerent ; and 
the circumstances of Te^ell(•e^s origin and early life may 
well liave devtdoped in him a precocity of talent. Ifis 
acknowledged intimacy with Scipio and Lielius and the 
general belief that they assisted him in the coni))osition of 
his plays are more in accordance with tlic statement that 
he vras about tl»eir own age than that lie was ten years 
older. Terence, accordingly, more even than C^atulliis, 
Tibullus, or imean, is to bo ranked among those ])octs 
who are the “inheritors of unfulfilled ri*nown.” Jlo is 
said to have been born at Carthage, brought to Rt)nie as 
a slave, and carefully educated iii the house of M. Teren- 
tius Lucarius, by wlM>m lie was soon cmanciiiated. A 
difficulty was felt in ancient times as to how he originally 
became a slave, as there w^as no war between Rome and 
Carthage between the Second and Third Punic Wars, and 
uo commercial relations between Africa and Italy till after 
the destruction of Carthago. But there was no doubt as 
to his Phoenician origin. He was a<linittcd into the 
intimacy of young men of the best families, such as Bciiiio, 
I^liua, and Furius Philus, and he enjoyed the favour of 
older men of literary distinction and official position, such 
^ C. Sulpicius Gallus, Q. Fabius l.rfibeo, and M. Popillius. 
He is said to have owed the favour of the great as much to 
his personal gifts and graces as to his literary distinction; 

^ Ritschl reads ingressuSf which would make him a year yoimsrr 1 


and in one of his prologues he declares it to be his ambi- 
tion, while not offending the many, to jdcase the “ boni.” 

Terence’s earliest play was the Andna, exhibited in 
166 B.C., when the poet could have been only alwiut the 
age of nineteen. A pretty, but jirobably apocryphal, story 
is told of his having read the play, bciore its exhibition, 
to Caecilius (who, after the death of inautus, ranked as 
the foremost comic poet), and of the generous admiration 
of it manifested by Caecilius. A similar instance of the 
recognition of rising genius by a poet whoso own day was 
past is found in the account given of the visit of Aceius, 
on his journey to Asia, to the veteran Pacuvius. The 
next play exhibited by Terence was the IL cyra, first pro- 
duced in 165, but withdrawn in consecpiencc of the bad 
reception which it met with, and afterwards rc]>roduced in 
160. The Ileauton-limonnimenoR a})t)carcd in 165, the 
Eurmchvs and Phorniio in 161, and the AdcJpfii in 160 at 
the funeral games of L. A<-niilius Paulus. 

After bringing out these plays Teri'in'e sailed for Grt'ccc, 
either to escape from the suspicion of )>ublishing the works 
of others as his own, or from the desire to olUain a more 
intimate knowledge of that Creek life wdiich had hitherto 
been known to him only in literature, and whicli it was 
his professed aim to rc])rodnce in his comedies. The 
latter is tlie more probable motive, and we recognize in 
this the first instance of that im])ulso to visit the scenes 
familiar to them through literature whicli afterw'ards acted 
on many of the great writers of Itome. From this voyage 
to Greece Terence never returned. According to one acccimit 
he was lost at sea, according to anothiT lie died at Stym- 
phaliis in Arcadia, and according to a third at Leucadia, 
from grief at the loss by sliipwreck of lus baggage, con- 
taining a number of new plsys which he had translated 
from Menander. The old grammarian (iuott‘d by Suetonius 
states that he wm ruined in foitune through his intimacy 
wdth liis noble friends, AnothiT account s])eaks of him 
as having left bidiind him property consisting of gardens, 
to the e.xtont of twenty acres, close to the Ajiiiian Way. 
It is further stated tliat liis daughter was so well pro- 
vided for that she married a Roman knight. 

Tlie tone of the prologues to Terence’s plays i.s for the 
most part apologetic, ami indic'ates a great sensiLivencss to 
criticism, lie constantly s]>eaks of the malevolence and de- 
traction of an older poet, wlioso iiaiiio is said to have been 
LiLscius Lavinius or Laimvinus. The chief cli.irge wliieh 
his detractor brings against him is that of ronlfiminnllo^ 
the combining in one j)lay of scenes out of diffiu-ent Greek 
plays. Terence jiistilies his jiractice by that of the older 
poets, Na‘vius, Plautus, Knnius, whoso careless free<l()in 
ho follows in preference to tlio “obscura diligentia'’ of Ins 
detractor. He recriminates u[>()u Ins mlversary as one 
wdio, by his liUTal adhereneo to his original, had turnecl 
good Greek jdays into bad Latin ones. He* justifies inm- 
seif from the charge of plagiaii/ing from Plautus aiui 
Nievius. In another jirolognc he contrasts his owm treat- 
ment of his subjects with tlie sensational extravagance of 
others. IIo meets the charge of rej‘ei\ing a^•^l^lanco in 
tlio composition of his plays l)y claiming, as a great lionoiir, 
tlio favour which he enjoyed wutli tho^o wlio weio the 
favourites of the Roman peo})le. 

Wo learn from tliese ])rologues that ihe best Jioman 
litoraturo was ceasing to be jiopular, and had come to n ly 
on tho patronage of tlio great. A conseri nonce of this 
change of circumstances was that comctly was no longer 
national in diaracter and sentiment, but had hecomc imi- 
tative and artistic. The life wdiich Teicncj' rcpusciits i.s 
that of a wcll-to-do-citizim class whosi* intt'rests are com- 
monplace, but whoso mod(S of tliouglit and speech are 
refincsl, humane, and intidligeut. His cliaractcrs are finely 
dulineiited and discriminated rather than boldly conceived, 
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as they are in Plautus. Delicate irony and jointed epi- 
gram take the place of broad humour. Love, in the form 
of |)athotic sentiment rather than of irregular passion, is 
the chief motive of his pieces. His great characteristics 
are humanity and urbanity, and to this may be attributed 
the attraction which he had for the two chief representa- 
tives of these qualities in Roman literature, — Cicero and 
Horace. It was through the comedies of Terence that the 
finer influences of the Epicurean philosophy — ^the friendli- 
ness, the tolerance, the consideration for the feelings of 
others, inferiors as well as equals, inculcated by that 
philosophy — entered into Roman life and literature. The 
dissolving influence of that school on the severer personal 
morality of the older Roman r(ii)ublic also entered into 
Roman life through tlie same medium. Bui it was a 
great gain to the strong but rude Roman character to 
learn, as it could from every lino of Terence, lessons not 
only of courtesy and social amenity but of genuine sym- 
pathy and consideration, 

Terence’s pi-e-omineiico in art wjw recogiiizod by tlie critics of the 
Augustan : 

** Vmcere Circihns gravitate, Torcntius arte." 

The art of his comedies coi^ists in the clearness and simplicity with 
which the situation is presented and devclo|K*d, and in the consist- 
ency and moderation with which his various characters play their 
part. But his great at ti action to holh ancient and modern writcra 
has been the purity and charm of his style, whctlier employed iu 
narrative or dialogue. This chai m he derived from his famuiaiity 
with the purest I^atin idiom, as it was habitually used in the 
intimate intercourse of the best Homan families, and also with the 
urest Attic idiom, as it had been written and spoken a century 
cfore his own time. The lino Attic flavour is more ))erceptihle in 
his Latin than in the Greek of his contoniporarios. Ho iiinkes no 
claim to the creative exubeiaiicc of riautus, hut he is entirely free 
from his extravagance and mannerisms. The superiority of his 
style over that of Lucilius, uho wiote liis satiies a gcnemtioii later, 
is almost imracasurablo. Tlie beat judges and the greatest masters 
of style ill the lies! period of Homan literatuie were his chief adinirers 
in ancient times. Cio<ao freiiuontly rejiroduces his expressions, 
applies passages in his ]>lays to his own circumstam es, and refers 
to his personages as t vinca I ic presentations of character.' Julius 
Oiesar characterizes him ns “puii boimonis aiiiator.” Horace, so 
depreciatory in general of the older Jiteiature, shows his appreeia- 
* tion of Terence by the fioquont rcproiluctioii in Ins Hattrcit and in 
his Odes of his language and his philosophy of life. Quintilian 
-applies to his writings the epithet ‘^elegantissima,” aud in that 
oonnexion refers to the belief that they were the woik of Scipio 
Africaiius. His works uere studied and learned by heart by the 
mreat Latin writers of the Honaissance, such as Erasmus and Me- 
lanchthon ; and Casaubon, in his anxiety that his son should write 
a puro Latin style, inculcates on him the couhtaiit study of Terence. 
Montaigne applies to him the phi-ase of Horace : 

** LlqinduM inntHiuo smiillinius amni.'* 

He speaks of “his fine expression, elegancy, and quaintness,” and 
adds, ” he does 80 possess the soul uith his graces that w^e forget 
those of his fable. It is among the Fi-euch, the great masters of 
the prose of refined convemtion, that his merits have been most 
appreciated in modern times. Saintc-Beuvo,in his Koimaur Lifndh, I 
devotes to him two papcr.s of deli(*ate and admiring criticism. He | 
quotes K^neloii aiul Addison, ”doux esprits polls et dmix, de la 
pieme famille litteraire,” as exT)re.ssing their admiration for the 
iuiraitahlcwbeauty and naturalness of one of liis scenes. Kenelon is 
said to have pi-eforred him even to Moli^re. iSaintc-Beuvo calls , 
Terence the bond of union between Roman urbanity and the Atticism | 
of the Greeks, and adds that it was in the 17th century, when 
French literature was most truly Attic, that he was most sppreei- 
ated, M. Joubert is quoted^ as applying to him the words **Iie micl 
attique est snr sen Uvres ; on croirait aisoment qu’il naquit sur 1e 
inontJHymette.” 

Th^niost famous edition of Tcronre is that of Bentley, published in 1726. 
More recent editions are those of Parry, in the BibUotheea CUmica, and of W. 
Wagner. Tlie text lias been edited by A. Fleckeisen in the Teu biter senes of 
classics. A number of editions of the separate plays have been imblished 
recently both in England and in Oermany. (W. Y. S.) 

TERESA, St, See Theresa, St. 

TERLIZ21, a town of Italy, in the province of Bari, 
and 20 miles west from that town, stands in the midst of 
a fertile plain. It has a castle which at one time was 

> See Ep. ad Earn,, i. 9, 19, and PhU,, ii. 15. 

^ Esmys of Montaigne (trans. by Oh. Cotton), chap. Ixvii. 

^ By K. Regrette, iu hid Iluitaire de la LUt^ature Laitn^e, j 


very strong and occasionally resorted to by the em^ror 
Frederick II. and afterwards by the Aragonese sovereigns. 
The walls and towers of the town still remain, but the 
fosse has been turned into boulevards. Terliszi baa a 
considerable trade, chiefly in the wine and fruit of the 
district. The population of the town in 1881 was 20,442 
(commune, 20,592). 

TERM (from the Latin Urminm) in English law is used 
in two senses, the idea common to both being that of a 
limited aud certain period of time, 

(1) It denotes (or rather did denote) a fixed time during 
which the courts are open for legal ^oceedings. Terms 
in this sense affected only what used to l>e called the 
superior courts, — that is, the Queen’s Bench, Common Heas, 
and Exchequer. They were originally the leisure seasons 
of the year Which were not occupied by great feasts or fasts 
of the church or by agriculture. Their origin is no doubt 
to be traced back to the legislation of the early Christian 
emperors, the )>rinciple being adopted in England througl 
the influence of ecclesiastical judges, and stiU surviving in 
the universities and Inns of Court. Terms were regulated 
by many Acts of imrliament, the effect of wliich was to 
confine to a comparatively short period the time during 
which the courts could sit in hanro^ — tliat is, for the decision 
of questions of law as distinguished from the decision of 
questions of fact. Tliere were four terms, Hilary, Easter, 
Trinity, and Michaelmas, the average duration of each 
being about three weeks. Ail legislation on the subject 
previous to 1873 is now merely of historical interest, for 
by the Judicature Act of that year the division of tlie year 
into terms was abolished so far as related to the adminis- 
tration of jitstice. 

(2) It denotes the time during which an interest in an 
estate for life or for years is enjoyed, also the interest it- 
self, because such an interest must determiife at a definite 
time. If the interest be for life, it is an estate of freehold ; 
if for years, only a personal interest in real estate, and so 
personalty, even though the length of the term — for in- 
stance, 1000 years — may far exceed in duration any jiossible 
life estate. A term of years is of two kinds, — the first that 
created by an ordinary lease reserving a rent, as of a house 
or a building lease ; the second that created by a settlement 
or a will, usually without rent reserved, for the purjiose of 
securing payment of money, such as portions to younger 
children, by the owner of the land. Both kinds have been 
considerably affected by recent legislation. For instance, 
the Conveyancing Act, 1881, enables a mortgagor or mort- 
gagee in possession to make certain leases. Before 1845 
provision was always made in conveyances for keeping on 
foot a tenn to attend tho inheritance, as it was called, — that 
is, for assigning the remainder of a term to trustees for the 
protection of the owner of tho property against rent-charges 
or other incumbrances created subsequently to the term, 
although the term had been satisfied, — tliat is, the puiqiose 
for which the term had been created had been fulfilled. 
By 8 knd 9 Yict. c. 1 1 2 the assignment of satisfied terms 
was rendered unnecessary. The Conveyancing Acts, 1881 
and 1882, give power to enlarge the unexpired residue of 
a long term in certain cases into the fee simple. 

Iu Scotland terms are the days at which rent or interest is nay- 
ahlo. They ai'e either legal or conventional ; tlie legal are Whit- 
sunday and Martinmas ; the conventional are fixed by agreement 
between tlie parties. A recent Act (44 and 46 Viet c. 89) makes 
uniform the law as to removal terms in burghs. Terms as times of 
court sittings were defined by 6 Anne c. 58, which fixed four terms-— 
Martinmas, Candlemas, Whitsuntide, and Lammas— for the now 
obsolete Court of Exchequer. By 19 and 20 Viet c. 66, s. 26, the 
winter and summer sittings of the Couil; of Session are to be held to 
correspond with the Exchequer terms. 

TERMINI, or Termini Imkrkbr (T/ttrmm HimereMes), 
a town on the north coast of Sicily, at the mouth of a 
river of the same name, in the province of Palermo, and 
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23 miles east^outh-east of that town. None of its mo<km 
buildings are of any special interest ; in the riano da San 
Giovanni above the tovm the substructure of a liomau 
villa has been excavated, and there are also traces of an 
amphitheatre. Termini is one of tho busiest provincial 
towns of Sicily; the surrounding district being exceed- 
ingly fertile and the harbour good, there is a considerable 
export t^e in grain, fruit, tartar, and other prorlucts. 
The mac^oni of Termini is in high repute. The tunny 
and sardine iisheries are extensive, and there is a school 
of navigation. The warm saline springs (110* Fahr.), 
sung by Pindar, aro'^still largely resorted to, there being 
a well-appointed bath estabUshment, founded by Ferdi- 
nand 1. The population of the town in 1881 was 22,370, 
with its suburbs 22,733 (commune, 23,148). 

For the ancient liistory of Termini see HiifSRA. * The castle of 
Termini, which Robert of Naples besieged in vain in 1838, was 
destroyed in 1860. 

TERMITES. See Ant, vol. ii. p. 99. 

TERMONDE. See Dendjebmonde. 

TERN (Norsk Tmme^ Temie, or Tende ; Swedish T^ma; 
Dutch the name now applied generally to a groui> 

of sea-birds, the Sterningn of modern ornithology, but, 
according to Selby, properly belonging, at least in the Fame 
Islands, to the species known by the book-name of Sand- 
wich Tern, all the others being tlioso called Sea-Swallows 
— a name still most commonly given to the whole grou}> 
throughout Britain from their long wings, forked tail, 
and marine habit. In Williighby’s Ornithjlogia (1676), 
however, the word Tern is used for more than one s|>ecie8, 
and, though it docs not aj)iJear in the older Fiiiglish dic- 
tionaries, it may well have been from early times as general 
a name as it i.s now. 

Setting aside thosi* which are but occasional visitors to the British 
Islands, six species of Terns may be regarded as indigenous, though 
of them one has ceased from ordinarily breeding in llio United 
Kingdom, while a second has become so rare and regularly ap])cais 
iti so few places that mention of them must for pru<U*ncc sake bo 
avoided. This last is the beautiful Roseate 'I’ern, Sterna doiujaflt ; 
tho other is t)io Black Tern, Jlt/droehelidon nuira, belonging to a 
genus in which tho toes ate only half-wubbeil, of small si/e and 
dark leaden grey plumage. It is w'ltliout doubt the Sterna of Turner, 
and in former days was abiin<iaiit in iiuny parts of the f«*n country,*-* 
to say nothing of otlior distruits. Though ncaily all its ancient 
almdciPliavo been drained, and lor its purposes sterilized these many 
years past, not a s))rliig comes but it shows itself in small companies 
m the eastern counties of KngUnd, evidently seeking a bicediiig- 
place. All around the coast llie diminution in tin* numbers of tho 
remaining sjiecies of Terns within tho last 50 yeai-s n> no less de- 
plorable than demonstrable. 

Tho Sandwich Tern, S, sandideenHis or S, canfiaca -nutned from 
tho place of its discovery, though il has long since ceased to inliabit 
that neiglihourhood is the largest of the British 8p«*cies, eijualliiig 
in size the smaller Gulls and having a dark-colourcd bill tipiwd 
with yellow, and <lnrk legs. Through ]>er»ecution it has been ex- 
terminated in all its southern haunts, and is become mucli scarcer 
in those to which it still resorts. It w<is, bowcvei, never so abiimlaiit 
as Its smaller congeners, the so-called Gouimoii and the Arctic Tern, 
—two species that are so nearly alike as to be b«\>ond discrimiiid- 
tion on tlie wing by an ordinary observer, and even in tho hand 
require a somewhat close examination.® The former of tliepui has 


^ *‘Staru” was used In Norfolk in the Ifitli century ns a name for 
the birtl commonly known ns the Blm k Teni, llius confanmng Turner, 
who, in 16i4, describi^s what sewns to have been the same .species 
“nostrati lingua sterna appellala.” In at least one instance tho 
word has been confoundeil with one of the old forms of the modern 
SrAKUHG (vol. xxii. p. 457). To Turner’s name, repeated by (Jesner 
and other authors, we owe the iulroduitiou by Linnsius of Sterna into 
Hcieutiflc nomenclature. ‘ ‘ Ikstern ” is another Dutch form of the word. 

* It was known there os Cnrr-Sw allow, Carr-Crow (coiTUi)tc<i into 
** Scarecrow ’*), dud Blue Dar {gu. =s.Daw?). 

* UnniBus’s diagnosis of his Sterna htm/ido points to his having had 
®n ** Arctic” Tdpii before him ; but it is certain that ho did not sus- 
pect that speeije n^pMl&tion (already used by other writers for the 
‘ ‘ Oommon ” ToA)>o Jover a second species. Some modern authoril les 
disregard his naf lieing insufficiently definite, and much is to be 
wid for this view .y,Ko case. Undoubtedly **hirvndo*' has now been 
used so indiseri^ lly for one species or the other as to cause con- 
fusion, which is Ik lips best avoided by adopting the epithets of Nau- 
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the tatter 1 T*®’ while 

to the ioa- 

"•kV’’®- »*• "x «"* F<"ne Islands, both 
meet Mid 1^^ without occupy uig stations apart. The minute 
diagimtis of tiieae two species cannot bo briefly given. It must 
suffice here to state tliat the most cei-tain diHerence, as it is tho 
most easily recognizable, is to he louml in the tarsus, wimh m the 
Arctic Tern is a quarter of an inch shorU*! than in its kinsman. 
Ihe reniainiiig native species is the Lesser Tein, S. mmuta, one of 
the smallest of the genus and leadily to he distinguished bv its nor- 
mauently white forehead. All the siK*cics alre.uly mentioned, 
except the Black Tern, have mu(*li the same general coloration— 
the adults in summer plumage wearing a hljuk cap and havin«- 
the upper |»art8 of tho body and wings of a moie or less i»alo 
prey, while they are mostly liglitt*r lioneath. They generally breed 
111 association, often in the clohcst jiroMimty -their msls, eontuin- 
ing S eggs at most, being made on th<* shiiiglo oi among ht rbage*. 
Tho young are batched clothed in variegated down, and lemam m 
the nest lor some time. At this season tho paieiits aie almost 
regardless of human prcwiice and expose themselves freely. 

At least half-a-doz(‘n other species liave been rec oided as occuning 
in British waters, and among them the Caspian Teni, S. 
which is one of the largest of the genus and of wule ilistrilmtion, 
though not breeding nearer to the shoies ol England than on Sylt 
and its neighbouring islands, which still afford lodging loi a few 
pairs. Another, the Gull-billed Tern, S. anghea, has also been 
not unfrequeiitly shot in Engliind. All those species are now re- 
cognized, thongh the contrary was once nuuntamed, us inhabilants 
of North America, and many go muc h further. 

An excolleiit synopsis of the Snb-family Sterniiiip has 
been given by Mr Howard Saunders iu the Zoological 
Prorevdingn (1S76, pp. 63K-C72). Ho recognizes 5 genera, 
— Hgdrochelulon{yi\\\i 3 specic.s), 4SVcmrt(witli 3S), Kamiay 
a very aberrant form con.sisting of but one species, tho 
liica Tern, jieculiar to the w(‘stern eoast of Soutli Amorii‘a, 
and Ot/gi^y composed of 2 species of purely white birds and 
restricted to tho southern hemisphere ; liis fifth genus is 
AiwtiSy to which belong the various specie.^ of Noduv (vol. 
xvii. p. 531). Often confouu<l(‘d with these last are the 
two species called in book.s Sooty Terns {S, futiginom 
and iS, antje»iheUt)y but by sailors “Egg* birds” or “Wide- 
awakes ” from their cry. ^J'hese crowd at certain seasons 
in innumerable multitude to certain islands within the 


trojucs, where they breed, ami the wonderful assemblage 
at present known as “Wide-awake fair” on the island of 
Ascension has been more or lo.ss fully described from veiy 
ancient times. Dampier in his voyage to New Holland 
in 1699 particularly described and figured the Sooty Tern 
( discriminating it from the Noddy, from 

which it had not before been distinguished. (a. n.) 

TERN ATE, a small island in the East Indian Archi- 
pelago, off tho west coast of Jilolo (y.v.), in 0’ 48' N. 
lat. and 127“ 19' E. long. It i.s nearly circular in form, 
with an area of about 25 square miles, and con‘»ists 
a]mo.st entirely of a \cry remarkable volcano (5600 feet) 
formed of throe superimposed cones. Frequent and de- 
.structive eruptions have taken place. Cocoa-nuts, sago, 
tobacco, cotton, sulphur, and saltpetre are the cliief pro 
ductions of tho island. Tho clove, which had* been ex 


tirpated by the early Dutch rulers to enliance its value 
by restricting its cultivation to the Banda Islainls, Ani- 
Ixiyna, &c., is beginning again to l>e grown, as also is the 
nutmeg. Tho inhalntants are nearly all Mohaniniedaii 
Malays, The town of Tcrnate, with a pojmlatioii ot about 
9000, is the scat of a native sultan and of a Dubh 
resident ; the harbour is (‘oiiimanded by a fort. TIio 
residency, which includes a jiart of the eastern coast ot 
Celebes (see ('’blebes), the greater iKut of .lilojo, and 
numerous smaller islands, has an area of 2r),0()() square 
miles and a population estimated at aliont 2!M),0()(). ^ 


maim {UU, 1819 , pp. 1817. 18181, who, actm ; .u. .umI < onfiiimng the 
discovery of Nitzscli (who first rlfttctod llu* sjunilu* ditleioiu e), euled 
the Boa’tbem species S Jlttviafifts uinl tlie iioilhern S mm /if to. 
Temminek’s name S. arctua ajiplied to llip lalttr a yeai later has been 
most generally used for it, iiotwithst.indin5. 
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TERNI, a town of Italy, in the province of Perugia, is 
situated in the fertile valley of the Nera, between two 
branches of that river, about 5 miles below the point 
where it is joined by the Velino. It has a station, three- 
quarters of a mile off, on the railway line between Home 
and Ancona, 69 miles to the north of the former city and 
3 9 south by west from Spolcto. Teriii is an episcopal 
sec, and tlie seat of a sub-prefecture and a chamber of 
commerce. Its public buildings include the cathedral 
(17tli century), the church of S. Francesco (partly dating 
from the 13th century), a gymnasium, and a theatre. 
Terni manufactures leather and cloth, and has some trade 
in wine and silk. For the traveller its chief interest lies in 
its antiquities (remains of an amphitheatre of the time of 
Tiberius, a temple, a theatre, baths, and numerous inscrijn 
tions) and in the proximity of tlie falls of Velino (Cascate 
deUe Marmore). Alike in volume and in beauty these 
take a very liigh place among European waterfalls ; the 
cataract has a total descent of about 650 feet, in three 
leaps of 65, 330, and 190 feet respectively. They owe their 
origin to M*. Curius Dentatns, who in 272 b.c. first opened 
an artificial channel by which the greater part of the 
Lacus Velinus in the valley below Reate was drained. 
The population of the town in 1881 was 9435, with its 
suburbs 10,371 (commune, 15,853). 

Tend is the ancient Intcrnmua (“inter anmes”), originally 
belonging to Umbria and ioiinded, according to a local tradition, in 
the year 072 n.r. It early became a ti<innsliing niunicipmm, and 
it did not permanently sutler through being portioned out among 
his soldierb by Sulla. Its inhabitants had iictiuont litigations and 
disputes with their neighbours at Keate in connexion -with the 
regulation of the Velinus, the waters of wliuli are so strongly im- 
pregnated \^ith carbonate of lime that by their ilepositM they tend 
to block up thoir own channel. The first intoifcrcnco with it*« 
natural course was that of M’. C’urius Dciitatus already referred to. 
Ill .'54 M.C. the people of Iteato appeale<l to (''ieero to plead their 
cause in an arbitration which had be(*n ap])oiuted by the Homan 
senate to settle disputes about tlie river, and in connexion i^ith 
this ho made a iiersonal ins]K‘ction of bake Velinus and iH outlets. 
In the time of Tiberius there was a pioject for regulating the river 
and its outlets fiom the lake, against %\hich the citi/cns of Inter- 
auina and Keate energetically and successfully protested (Tac., 
Ann.f i. 79) Similar (mestioiis arose as the river formed flesh 
deposits during the Midmc Ages and iluriim the Ihth and 16th cen- 
turies. A branch of the Via Klaniuiia ]>assed from Narnia to Foriirn 
Klaiiiinii, and is given instead of the diie<*t lino in the Antonine 
iitid Jerusalem ituieiaries. The emperor Tacitus and his bi other 
Florhuius were jtrobably natives of Intcramna, which also lias hceu 
<daifned as the birthplace of Tacitus the historian, but with less 
jeason. Terni was the scene of the defeat of the Neapolitans by 
the French on 27th NovemlnT 1798. 

TJCUl^ANDER, a Lovsbian ])oet and nmsician, settled 
in Sparta about the end of the Second Mcaacuian War 
(668 B.C.). According to some accounts, ho was invited 
thither liy command of the Delphian oracle to compose the 
differences which had arisen between different classes in 
the state. Ifi.s innovations in music were considered to 
have inaugurated a now era of inuhical art in Greece ; but 
we are very iin])erfcctly informed as to their nature. On 
the strength of a fragment (No. 5 in Rcrgk), which may 
or may not bo genuine, — “rejecting the four-toned song, we 
will sing to thee new hymns with the seven-voiced lyre,” — 
Strabo nays that he increased the number of strings in tlie 
lyre from four to seven ; others take the fragment to mean 
that he developed the citharoedic nomos (sung to the accom- 
paniment of the cithara or lyre) by making the divisions of 
the ode seven instead of four. Wo possess six short frag- 
ments of poetry in the Dorian dialect bearing the name of 
Terpander. Tliey are from hymns to the gods Zeus, Apollo, 
Apollo and the Muses, the Dioscuri, ilrc., and arc written 
in a slow spondaic movement or in dactyls. They present 
no remarkable features and are probably spurious. 

Bergk, Poetm I^frid Grmciy iii. (4th ed.)pp. 7-12, Loipsic, 1882. 
TERRAOINA, a town of Italy, in the province of Rome, 
and about 60 miles to the sou^-east of that city, at the 
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south-east extremity of the Pontine marshes, where the 
Monti Lepiiii (see Italy, vol, xiii, p. 438, and Latiuh) 
descend into the sea. The ancient town (Yolscian ilnanir, 
Roman Tarradna) stood on the white hillside (“impositum 
saxis late candentibus Anxur ”), along the foot of which, 
by the seashore, ran the Via Appia. The moviern town 
stands mainly on the level ground. The most conspicuous 
building is the cathedral, which is believed to occupy the 
site of a temple of Jupiter Anxurus ; it is enriched both 
externally and internally with beautiful old columns and 
Roman mosaics. Above the town, on the summit of the 
cliff, are the remains of a palace of Theodoric (c. 500), 
afterwards a mediirval castle. The ancient harbour, con- 
structed by Antoninus Pius and once very important, is 
now silted up ; a new mole affords shelter to coasting 
vessels. Fishing is carried on, and there is some trade 
in the produce of the district. The population of the 
town in 1881 was 6294 (commune, 8572). 

Anxur finally became Homan in 400 n.r., and a colony was 
established there in 329. Its strategic ]>osition early gave it mili- 
tary importance ; and its pleasant situation and its mineral waters 
lo<I many Romans to buila villas and seek seaside (juuiters there. 

TERRA-COTTA.^ Strictly speaking this name is Mean- 
apidicable to all objects inado of baked clay, from theiug- 
nidest brick to tlie finest piece of pottery, but it usually 
has a more limited moaning, to denote fictile objects 
which do not come under the head of }>ottcry, such as 
statuettes and busts; and in its arcliitectural use it 
specially implies the finer sorts of decorative clay-work, to 
the exclusion of common building bricks. In ancient 
times, especially among the Greeks and Romans, terra- 
cotta was employed for an immense variety of purposes, 
from the commonest objects of everyday use to the most 
elaborate and ambitious works of art, such as colossal 
statues and groups. Though the natural colour and sur- 
face of the burnt clay arc generally very pleasing in tone 
and texture, it seems to have been universally the custom 
in classical times to cover the terra-cotta completely with 
a thin white coating, which formed an absorbent ground 
for the further application of colour. For internal work, 
excejit in rare instances, these colours were mixed with a 
tempera medium, and applied after the clay had been 
fired. They were therefore not true ceramic colours^ and 
jiigmonts of great variety and brilliance could bo employed, 
as tlicy had not to undergo the severe ordeal of the kiln. 

For external work, such as that shown in fig. 5, only 
earth pigments such as ochres and lime were used, and 
the colours wore fired. 

No branch of archuDology has during the last dozen Greek 
years or so develo])cd so rapidly as that of Greek terra- 
cotta figures ; on tliis moat fascinating subject an aat6n- 
ibhingly large mass of literature has been published in 
Germany and France.^ The discovery of this new world 
of Greek art began practically in 1873, with the first ex- 
cavations in the tombs of Tanagra, a Roeotian town on the 
high road from Athens to the north, which brought to 
light a number of very beautiful terra-cotta statuettes.® 
Subseejueut excavations at Corinth, Hmyrna, Cyme, Taren- 
turn, the C^yrenaica, and many other places also yielded a 
vast number of terra-cotta figures of various dates and 
styles. By far the greater number belong to the second 
half of the 4th century b.c. ; but examples of an earlier 


* An Italian word nieaiiiiiff literally “baked earth.’’ 

* See Hat at the end of the presi-ut article. » 

» See BuU. Com, Ivat, Arch,, 1874, p. 120. Many thousand toirM> 

have been opened at Tanagra, partly cut in th^ rock and partly ^to < 
of masonry. Tlie statuettes were either arraurt '^uud the bo® aa 
packed in large vases. The costume of the femY^ yiires is the sftP 
M that described hy classical writers as being to the 

liouring city of Thebes. The finest of the Tarl ® I figures are n ' ' 
8 to 9 inches high. v fl y 
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dato are not wanting, not only of figures m the rotind, 
but also of reliefs, which appear to have been largely used 
for the decoration of the fiat surfaces of walk and friezes. 
The earliest of all date from a quite prehistoric period, 
and are mostly small idol-like figures of the rudest possible 
form, having an almost shapeless trunk with stick -like 
projections for the limbs, and the breasts and eyes roughly 
indicated by round dots. They are usually decorated with 
coarse stripes or cheques in ochre colours. Examples 
of these have been found at Ilissarlik (Troad), in Cyprus 
and otlier islands, and in the citadel of Tiryns in 1884-85 
by Dr Schliemann and Dr Dorpfold, Later but still very 
archaic figures, 2 or 9 inches high, have been exhumed in 
many parts of the iEgean Islands ; some of these are stiff 
seated figures of deities, — links between Oriental and 
Hellenic art, like the statues of the Sacred Way at Bran- 
chid® (south of Miletus). Comi)aratively few specimens 
exist of the best period of Greek art — ^the 5th century.^ 
A relief in the Jvouvro (about 18 by 12 inches) with a 
pierced background, dating from the first half of the 5th 
century, represents two female mourners at a 8e])ulchral 
stele, — one standing and the other seated ; under tlie foot 
of the latter is inscribed AAEKTP. On the other side of 
the stele arc two youths (the Dioscuri) standing by a horse. 
The whole design is simple, but very graceful, and the 
modelling is skilfully treated in very low relief. The 
colouring — blue, red, white, and dark brown — is well 
preserved. This relief was jiressed in a mould, and w^as 
intonded to be attached to a wall, ]»robably that of a 
tomb, as a votive oflbring to the dead.'-^ 

In most cases the terra-cotta figures and reliefs occur 
in or close by tombs, but it is only in com])arativcly rare 
'nstances that the subjects represented have any reference 
to death. Another large class have been found in the vicinity 
of temples, and are ])robably votive offerings, such os the 
small statuettes of horses from tlie acropolis of Athens, now 
in the Louvre. In other oases, as at Halicarnassus, great 
quantities of small figures >vere buried under a temple, 
probably to purify the site, as was done in Egypt under 
the later dynasties, when many hundred figures of bronze 
were sometimes buried under one building. Owing to 
the fact that the statuettes found scattered in and round 
tombs ^lave frequently their heads broken off, Pot tier and 
Jleiuacb have suggested that they were brought as offer- 
ings to the dead and their heads were broken off by the 
mourners at the side of the tomb, llayet believes that 
this j)ractice was a sort of survival of tlie custom of 
sacrificing’ female and Iwy slaves at the tombs of the 
dead. In many cases, however, the figures are intact, 
and it is probable that many of the tombs w^ere broken 
oi)en and rifled long ago, which would explain tlie muti- 
lated and scattered condition of the figures. The tombs 
ira of Tanagra have yielded by far the rielit*st findt> of these 
figures, the specimens being very remarkable for their 
beauty. These cx(j[uisite statuettes do not (in most cases) 
represent deities or heroic personages, but the homely 
every-day life of the Greeks, treated with great simplicity 
and evident realism : they are in plastic art wlint in 
pajnting would be called genre? and in their strong human 

^ A good example of a terra-cotta relief of the first part of the ^»th 
tentury b.c. is figured in vol. ii. p. 3.52. 

“ Some very beautiful fragments of reliefs in terra-cotta are ])re- 
‘'crved in the museums of the Louvre, of Copenhagen, and tlie Kir- 
chwiano in Rome. Tliese ropresont on a small scale paits of Phidias’s 
Panathenaic frieze, which have all the appearance of being works of 
the 5th century B.O., but may possibly be forgeries or Rowau copies ; 
see Waldstein, Art of PheidiaSi Cambridge, 1885. 

In some the most homely sort of genre is represented, — a girl 
milking a cow, a cook or a barber at his work, &c. Even portrait 
figures occur, as, for example, a wonderfully lifelike group of a man 
jud his wife in the collection of Mr lonides, recently len^ to the 
South Kensington Museum. 


interest and naturalistic pathos bring us in closer contact 
with the life and liersonalities of the past than any more 
ambitious stylo of art could possibly do. Moreover, they 
prove more clearly oven than the groat plastic works in 
bronze and marble how deeply a fooling for beauty and 
a knowledge art must have penetrated the whole mass 
of the people. Their immense number show^s that they 
must have been far from costly, within the reach of every 
one, and certainly not the production of any famous 
sculptors. Nevertheless, sketchy as tliey are in treatment 
and often faulty in detail, they are in pose, in motive, and 
in general effect works of the liighost honnty, full of the 
most inimitable grace, and evidently the production of 
men in whom the best qualities of the sculptor were innate 
by a sort of natural 
birthright. Several 
small figures from 
Myrina (Mysia) have 
the artist’s name in- 
scribed un them ; but 
signatures oi this sort 
are rare.'* 

It is impossible to 
describe the many 
subjects treated. Only 
a few examples can 
bemenlioned. Among 
single figures the 
most freijuent are 
those of girls stand- 
ing or seated in an 
immense variety of 
pose, and with plenti- 
ful drapt*ry arranged 
in eountless m(»thods, 
showing the great 
taste with which a 
Greek lady could — Statuette of a girl and infant XCro-. 
dispose the folds of from Tanagra. (St Petersburg. ) 

her ample pallium, w^hether it hung in graceful loops or 
w'as wound closely lound the figure or formed a hood-like 
veil over the liead. In some the lady holds a leaLshajicd 




Pig, 2. — Aphrodite and cupids. The pendant hung i«unl the link 
of Aplirodite is gilt. (South Kensington Mustuni.) 


fan, or is looking in a circular mirror, cir liold.s a ball ready 
for the game. Many have a strange broad hat, piohaldy 
of straw, which tloes not fit on tlie head, but must have 


* See (Jaz, des 1i •ArtSt xxiiii., 1886, j) 2<8 
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been fastened by a pin to the hair or veil One very 
beautiful znotivo is that of a girl playing with an infant 
Eros, who Hies to her for shelter, and is received with 
welcome half tinged with dread. Fig. 1 shows a very 
lovely statuette of this kind, now in the Hermitage Palace. 
A favourite subject is taken from a game in which one 
girl carries her playmate on her back,— a motive which, 
though difficult to treat in sculpture, is managed very 
gracefully in terra-cotta. Other very lovely groups ore 
Aphrodite suckling the baby Eros, or with more than one 
cupid hovering round her. A very beautiful example (see 
fig. 2) occurs in the South Kensington Museum (from the 
Castellani sale). It represents a half-nude figure of Aph- 
rodite reclining on a couch, with two cupids behind holding 
up a veil, which was coloured blue to form a background 
to the creamy white of Aphrodite^s body. 

The Tanagra and other figures axe all formed of thin 
pieces of soft clay pressed into a mould, usually formed 
in two halves and then stuck together; and they aio 
made hollow so as not to warp and crack in the firing, 
and have a hole at the back for the escape of moisture 
during that xirocess. The head is solid and was formed 
in a separate mould, as were also any accessories, such as 
fans or mirrors, and arms if tlicy extend away from the 
body. Ecplicas of the same figure are often varied by 
having different head.s or acces>sories ; three or four ex- 
amx>les have been found fioiu the same mould. After 
tbe whole was put together it was usually touched up and 
finished with modelling tools. The colour was ax)plied 
after baking : a coating of creamy white lime or chalk all 
over served as the flesh tint and also as a good ground 
for the other coJouis. The hair of the females is always 
of a rich auburn red, such as the Venetians wore so fond 
of painting in the 16 th cent my; blue was touched on 
the eyes and crimson on the lips. Drapery, if not white, 
wras usually rose-colour or blue, often with a fringe or 
bands ot gold on the border. Necklaces, earrings, and 
other ornaments were generally gilt, the gold Icat being 
apxdied over a slightly uused surface of slip, as on the 
(Ireok vases. Similar examines have been found in tombs 
at Thebes, at Thespim, and round Athens, Some of the | 
Attica figures are coven*d, not with the usual noii-ceramic | 
colours, but with a real w^hite ena- 
mel, the vitrified surface of which 
is very often slightly decomposed ; 
farther eolnmed dei'oration w^as in 
some cases added over this enamel. 

A number of xilaces in the west 
of Asia Minor have yielded large 
quantities of terra-cotta figures, 
very similar in size anil technique 
to those of I'anagra, but belong- 
ing for the most i^art to quite a 
different school of sculxiture Un- 
like the Tauagra figures, which are 
rather pictorial in style and deal 
with genre subjects, those from 
Smyrna, Cyme, Myrina, and other 
places in Asia M inor are thoroughly 
sculpturesque in design, and are fre- 
quently miniature leproductions ot 
large statues or groups (see fig. 3). 

Many of them stand on moulded 


Flo 3 — (’opy of a atatue of 
Aphrodite from Meganu 
(Berlin Muaeuin.) 

classes is from 6 to 10 inches 
high. Very elaborate groups with three or four figures 
often occur. Dionysiac and Bacchanal subjects are fre- 
quently chosen, or scenes from sacred mythology, such as 


pedestals, while the Tanagra figures 
have only a thin slab of clay as a 
base. I'he average size of both 



the labours of Heracles,^ Thes^ also mostly date from 
the 4th centuiy b.c., and the statuettes efften appear 
to be cox>ies from sculpture of the school of Praxiteles or 
Scopas. One instance is the fine nude figure of !^os as 
a youth leaning against a cippus, holding a bronze arrow 
in his hand, in the collection of M. de Branteghem, now 
in llome.2 The whole of it was gilt, which was frequently 
the case with the Asia Minor statuettes, but rarely so in 
those of Tanagra.* A very beautiful figure of a winged 
Victory in the same collection (from the Castellani sale) 
presents the same motive as the colossal Victory of 
Samothrace (in the Louvre) ; it supplies the missing right 
hand, which in the terra-cotta contains a bunch of roses. 
The drapery of this figure is blue, mottled, or shot with 
gold. Other figures, from their heights being arranged in 
even gradations, seem to be copies from some large x>edi- 
mental sculpture. Unfortunately little is yet known of 
the various fabriques of these Asia Minor figures, as in 
most cases their prmfenance is very doubtful.^ The 
Lecuyer collection possessed some groux>s with several 
figures forming important compositions. One of these 
shows two female mourners at a tomb, and a warrior clad 
in full armour with his horse. The most remarkable 
group (see fig. 4) is that of a soul led by Hermes Psycho- 



Fia. 4,— A soul about toonter Chapon’s bark (I’riiKe Licclitfnstein’ » 
collection, Vienna , formerly in the Lecuyer collection ) 

pompus to the bark of Charon, who is represented as a 
bent aged man. Hermes, a graceful nude figUie, gtnti} 
urges the shrinking soul- a diaped female figure— to the 
boat, at the brink of the rush-grown Htyx. Tlic whole 
scene is imagined with much tender gitice and leal 
imthoB, though not highly finished in its details. One of 
the most important teria-cotta figures yet discoveied ha^ 
recently been brought to England from Smyrna. It is a 
very beautiful coxiy of the Diadumenos of l^olycletus, 
which in the details of its modelling rexiroduces some 
characteristics of the later school of Praxitele.s. The fore- 
arms and the legs below the knee are lost ; but in breadth 

1 Fine examples of all these existed in tbe coUeition of M. Lecuyer , 
winch IS now dispersed (sen Lenonnant, fWZ Len/y^r ele lerre-cuitetij 
Paris, 1884, which is well illnstratcd with photograplih) 

^ In a few other exampleb objects of bron/e are placed in tbe bainU 
of tbe figures. 

• The lovely series of httlo figures of dancing cnpids from Tanngrn, 
some of which ore in the liouvre and others in the South Kensington 
Museum, were wholly gilt, but tbe larger statuettes ot Tanagra appeal 
to have had gold apjdied only for sperial ornaments. 

^ For many reasons both tinders and dealers usually wish to keep 
secret wheie valuable finds are made. In most museums tbe labels 
simply repeat tbe dealer’s account (for want of letter information), 
so that the statement of the provenunce must usually be accepted with 
caution. 


and iSjkbAeta of al^la iHdB little figure, 
whidh was only about H inches high when perfecti has 
the ^eet of a much larger statue, and it is a real master- 
piece of Qreek plastic art.^ In the neighbourhood of 
Smyrna and Ephesus a large number of caricature figures 
have been exhumed, some of which are modelled with a 
wonderful feeling for humour.^ These strange figures 
have attenuated limbs, large heads, fiapping ears, and 
goggle eyes. Some play on musical instruments ; others 
represent actors ; and one in the De Branteghem collec- 
tion is a caricature of a discobolus in almost the attitude 
of Myron’s celebrated statue. 

imuftic A very different^class of statuettes has recently come 
to light in the C^renaica, on the northern coast of Africa, 
sttttk Many of these are nude female dancers wearing an 
elaborate stephanoa-like head-dress. They are realistic in 
modelling ai^ very ungraceful in pose, — a striking con- 
trast to the exquisite taste of the Tanagra and most of 
the Asia Minor figures. Recent excavations in the tombs 
of Cprinth have produced a large number of fine terra- 
cottai^ ranging in date over a very long period. Another 
Tbren- and artistically very perfect class of figures is being 
bne dug up from among the tombs of Tarentum. Some of 

busts. belong to the finest period of Greek art, probably 

about 400 B.C., and others are even earlier. Many 
are not statuettes, but merely small busts of heroic 
style, and of the highest sculptusesque beauty. They 
are certainly not portraits, and do not appear to repre- 
sent deities. It has been suggested that they are ideal- 
ized representations of ancestors, whose commemoration, 
in some places, formed an important cult ; but their real 
meaning must for the present remain uncertain. Many 
thousand votive figures and reliefs in clay have been 
found within the temeni of the temples of the Chthonian 
deities at Tarentum and elsewhere. It seems to have 
been customary for the priests |)eriodically to clear out 
of the temples the broken or too numerous offerings 
which were then buried within the enclosure ; whole series 
arranged chronologically in groups have been discovered 
buried in separate holes. 

Terra- Tu addition to statuettes and reliefs, terrarcotta was 
used by the Greeks for various minor ornamental pur- 
ify/ posesa Delicately moulded necklaces and pendants for 
ears were stamped out in clay and then thickly covered 
with gold leaf ; this produced a very rich effect at a small 
cost ; many fine examples are preserved in the Louvre. 
Children’s toys, such as miniature horses and chariots, and 
dolls with movable limbs of terra-cotta fastened with 
wooden pegs, occur in many tombs, 
in On a larger scale terra-cotta was adapted by the Greeks 
^itec- ^ ^portant architectural ornamentation. Many fine 
’ examples have been found at Olympia and among the 
rained temples of Selinus. In some cases the main 
cornices of the building were simply blocked out square 
in stone, and then covered with moulded plaques of terra- 
cotta, carefully formed to fit on and round the angles of 
the block. The largo cymatium which forms the upiKsr 
member of the cornice is curved upwards, so as to prevent 
the rain water from dripping all along the edge ; and at 
intervals it is pierced by ornamental clay pipes, which 
project like a mediaeval gargoyle. Tn some examples 
from Selinus the cymatium is pierced with a beautiful 
open pattern of lotus leaf (see fig. 6), The greatest 
care was taken in fitting these applied mouldings where 
plaque joined the next, and especially in making 
them fit closely on to the stone blocks, in which rebates 
Were cut to re ceive each plaque. The whole su rface of 

^ See Jouim» qf B^Umie StwUeu, vol. vi., 1886, p. 243. 

The Britiah Mueeiim posseMes some fine cancaturc*! of actors 
®om Casino, very shilfully modelled and of a peculiar fabrlqne. 
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the ten»-eottft k cov^ with elaborate punted orna- 
ments <rf great beauty, in ochre colours applied on a white 
ground, as in the case of the statuettes. These beautiful 
temple decorations are well illustrated by Dorpfeld and 



Fio. 5.— Cornice enrichments ol puiiited terra-rotta Irom Selinus. This 
section shows the careful way m which the terra-cotta is fitted on to 
the stone ; the colours are red and brown ochre and cream-white. 


others in Die Yerwmdung von Terrenrottm^ Berlin, 1881. 

Though no complete examples of terra-cotta statuary now 
exist, it is certain that the Greeks produced it on a large 
scale and of the highest class of workmanship. Pliny 
(ZT.AT., XXXV. 36) mentions that certain statues of Hercules 
Musagetes and the Nine Muses were “opera figlina,” 
executed by the painter Zeuxis. Tlicse were brought 
from Athens by M. Fulvius Nobilior, and placed in the 
temple of Hercules Musagetes, which adjoined the Porti- 
cus Octaviao in the Campus Martius of Rome. Other 
and earlier examples of clay statues are mentioned by 
Pausanias. 

Among the Etruscans the use of clay for important sculp- Etrascan. 
ture was very frequent, — painted terra-cotta or bronze 
almost excluding marble and stone. An important ex- 
ample was the clay quadri^ on the pediment of the temple 
of Capitolinc Jupiter, which, according to one legend, was 
brought from Veii by Tarquinius Superbus. This existed 
till the destruction of the temple by fire in 83 b.c., and 
was considered one of the seven precious relics on which 
the safety of the Roman state depended. The great 
statue of Jupiter in the central cella of this triple temple 
was also of terra-cotta, and was said to be the work of an 
Etruscan sculptor from Fregenae. Vitruvius mentions 
“ aigna fictilia ” as being specially Etruscan. Many other 
statues in the early temples of Borne were made of the 
same material. Among the existing specimens of Etruscan 
terra-cotta the chief are large sarcophagi, with recumbent 
portrait effigies of the deceased on the top, the whole being 
of clay, decorated with painting. Fine examples exist in 
the Louvre and the British Museum; a good specimen 
from the latter collection is figured in vol. viii., plate VTTl. 

The Musco Gregoriano in the Vatican possesses some very 
beautiful friezes of a later date — about the 4th century 
B.C. — when native Etruscan art had been replaced by that 
of Greece. These friezes are very rich and elaliorate, aitli 
heads and scroll foliage in very salient relief. Some of 
them .have at intervals cleverly moulded heads ot satyrs, 
painted a brilliant crimson.’ 

Another very elaborate application of terra-cotta is shown Magna- 
in the numerous large asci, covered with statuettes, which G* 
are found in the tombs of Canosa (ranusiuiu), (Wes, aiW 

* Tho use of this strongly giowing red is almost jieniliar to Ilclleiiic 
Italy ; the other colours used tlieie were much the same as tnov of 
Greece itself. The same magnificent cniuson often ocrurM on oenocho®, 
moulded into the form of satyrs’ heads, which aie found m the tombs 
of Magna Qnecia. 
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many parts of Magna Qroelk The statuettes are some^ 
what similar in style and colouring to the Tanagra figures, 
and date from al^ut the same period (4th centuiy B.c.}, 
but are not equal to them as works of art ; they are also 
usually crowded together in a somewhat awkward manner.^ 
The British Museuiu is specially rich in these elaborate 
terra-cottas ; of the colours used appear to be true 
ceramic pigments. 

As in other branches of art, the Homans closely copied 
the Greeks in their wide application of teriu-cotta for 
statues, reliefs, and architectural ornaments. A large num- 
ber of beautiful Grseco-Boman reliefs exist, many having 
designs evidently copied from earlier Greek sculpture. 
Berlin, the Louvre, the Britiidi Museum, and many places 
in Italy possess fine collections. Frieses with beautiful 
reliefs 12 to 18 inches deep often occur, little inferior in 
execution to the earlier Greek work. Many subjects of 
great interest are represented : a very fine plaque in the 
Louvre has the scene of Orestes taking refuge at the sacred 
omphalos at Delphi, which is represented as a conical stone 
about 3 feet high, hung round with ornamental festoons 
made of gold.^ Those terra-cottas belong to the early 
period of the empire ; in the 2d century a.d. they became 
much coarser and less Greek in style, like all the sculpture 
of that time. A plaque in the Louvre, which represents a 
chariot-race in the circus, bears its maker’s stamp, L.S.ER. 
At the eml of the first and in the early part of the 2d cen- 
tury A.D, the use of terra-cotta tor architectural adornment 
was carried to a high point of perfection in Homo. Many 
buildings of this period have ^ 
the most elaborate decora- ! 
tion moulded in clay and ! 
fitted together with wonder- j 
ful neatness. Not only en- j 
riched cornices and friezes ‘ 
were matle of terra-cotta, but 
even Corinthian <*olumnswith i 
their elaborate acanthus capi- ' 
tals. In all cases the whole 
surface appears to have been 
covered with a thin coating 
of “ opus albanum ” and then 
decorated with colours and , 
even gold. The best existing ^ 
examples in Romo are the<o 
Amphitheatrum Castrenso, 
many tombs on the Via La- i 
tiiia, and the barracks of the 
Vllth cohort of tlie guards 
(vtffiles) in the Trastevero. 

But few examples exist of ^ 
the large Roman terra-cotta ' 
sculpture ; the bust are some ! 
seated female figures from 
tombs, small life-size, in the i 
Capitoline museum, — works | 
of great beauty and very skil- 
fully fired without cracks or | 
warping. The British Mu- ^ 
seum also contains fine spoci- Fio. 6. — Terra-cotta statue of the 
mens of terra-cotta sculpture 
on a large scale, eepeJially 

the torso of a nude male figure (Hercules), some ter- 
minal figures of Bacchus, and a beautiful statue of Urania 
(see fig. 6), 

^ A very large ascus fh>m Canosa m the Biitish Museum is deco- 
rated with no less than five statuettes of women and Victories, two 
lam masks of Medusa, and six projecting figures of horses. 

* Compare a similar representation of the omphalos on a Greek vase 
illustrated by Jahn, Fosendifitsr, Hamburgh 1889. 



In the 14th ahd more esp^oiaUy in the 15th centtkiyiMi. 
terra-GQtta was adapted in various parts of Europe to the»val 
most magnificent and elaborate architectural purposes. In 
Germany the mark of Brandenburg is specially rich in 
terra-cotta work.^ The church of St Catherine in the town 
of Brandenburg is decorated in the most lavish way with 
delicate tracery and elaborate string-oourses and cornices, 
enriched with foliage, all modelled in clay ; the town-hall 
is another instance of the same use of terra-cotta. At 
Tangermunde, the church of St Stephen and other build- 
ings of the beginning of the 15th century are wonderful ex- 
amples of this method of decoration ; the north door of St 
Stephen’s especially is a masterpiece of rich and effective 
moulding. In northern Italy this use of terra-cotta was 
carried to an equally high point of perfection.^ Thelta],^, 
western facade of the cathedrd of Monza is a work of the 
most wonderful richness and minute elaboration, wholly 
executed in clay, in the latter part of the 14th century. 

The cathedral of Crema, the communal buildings of 
Piacenza, and S. Maria delle Grozie in Milan are striking 
examples pf the extreme splendour of effect that can be 
obtained by torra-cotta work. The Certosa near Pavia 
has a most gorgeous specimen of the early part of the 
16th century ; the two cloisters are especially magnificent. 
Pavia itself is very rich in terra-cotta deepration, especially 
the ducal palace and the churches of 8. Francesco and S. 
Maria del Carmine. £ome delicate work exists among the 
mcdimval buildings of Rome, dating from the 14th ancl 
16th century, as, for example, the rich cornices on the 
south aisle of 8, Maria in Ara Cooli, c. 1300 ; the front of 
8. Cosimato in Trastovere, built c. 1 490 ; and a once very 
magnificent house, near the Via di Tordinone, which date** 
from the 14th century. The most important application 
terra-cotta in mediaeval Italy was to statuary— reliefs, busts, 
and even groups of many life-sized figures — during the 
15th and 16th 
centuries. Much 
of the Florentine 
terra-cotta sculp- 
ture of the 15th 
century is among 
the most beauti- 
ful plastic work 
the world has 
ever seen, espe- 
cially that by 
Jacopo della 
Quercia, Dona- 
tello, and the 
sculptors of the 
next generation.^ 

For life, spirit, 
and realistic 
truth, combined 
with sculptur- 

oAdiiA KrAflfltYi Fio. 7. — ^Portrait bust in terra-cotta: Floientine 
work of the middle of the 16th century. (South 
these pieces are Kensington Museum.) 
masterpieces of 

invention and manipulation. The portrait busts are 
perfect models of iconic sculpture (see fig. 7). In some 
respects the use of burnt clay for sculpture has groat 
advantages over that of marble: the soft clay is easily 
and rapidly moulded into form while the sculptor’s 
thought is fresh in his mind, and thus terra-cottas 
often possess a spirit and vigour which can hardly be 
reproduced in the laboriously finished marble. Tliese 

’ See Adler, MtUeUdierltche Betckaiem^Sauwfrket Berlin, 1862. 

^ See Gruner, Ttrra-coUa ArchiteduTe of IT. JUdy^ London, 1887. 

• The South Kensington Museum possesses a very fine collection of 
Florentine terra-cottas of the best ponod. 
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qualities are specially remarkable in the best works of the 
Pella Robbia family (see Robbia). In the 16th century a 
more realistic style was introduced, and this was heightened 
by the custom of painting the figures in oil colours. Many 
very clever groups of this class were produced by Ambrose 
Foppa (Oa^osso) for B. Batiro at Milan and by Guido 
Mazzoni and Begarelli (1479-1565) for churches in Modena. 
These terra-cotta sculptures are unpleasing in colour and 
far too pictorial in style; but those of Begarelli were 
enthusiastically admired by Michelangelo.^ Much fine 
terra-cotta work was produced in France during the 16th 
century, partly under Italian influence, — many sculptors 
from northern and'^^entral Italy having settled in France, 
especiaUy under the patronage of Francis I. In the 
same century a similar Italian influence prevailed largely 
throughout Spain, and very clever works were produced 
there, remarkable for their vivid realism and deceptive 
pictorial style. In England the elaborate use of terrarcotta 
did not come into vogue till the early part of the J6th 
century, and then only in certain counties. Essex pos- 
sesses the finest examples, such as those of the manor house 
of Layer Marney, built in the reign of Henry VIII. The 
richly moulded windows and battlements of this house 
are very un-Englisli in style, and it seems probable that 
all the terra-cotta decorations were made in Holland or 
Flanders. A richly decorated terra-cotta tomb with re- 
cumbent efiigy exists in the church of Layer Marney ; and 
in the collegiate church of Wymondham in Norfolk there 
are very large and elaborate sedilia with lofty canopied 
niches, all of clay, which appear to be of the same date 
and fabrique as the Essex exam[)les. Most of the terra- 
cotta sculpture in England, such as that by Torrigiano, of 
which fragments exist in Westminster Abbey, the colossal 
heads of the Caesars at Hampton Court, and the recumb »nt 
effigy in the Chapel of the llolls,- were the work of Italian 
sculptors, mostly from Florence, who were invited to Eng- 
land in the reigns of Henry V’^II. and HtMiry VI 1 1. 

Of late years terra-cotta for arclnteclural purposes has 
been employed for some very important buildings in 
London, such as the natural history museum at Bouth 
Kensington, the Albert Hall, and the front of the other 
museum in the Exhibition Road. The durability of well- 
fired %lay, its dense texture, pleasant colour, and smooth 
surface make it specially suitable to an atmosphere latlen 
with acids and soot as is that of J^ondon. The surface 
resists decomposition, and affords little hold to the minute 
particles of carbon. The groat improvements wdiich have 
been made in the manufacture of terra-cotta will probably 
load to its more extensive use. The great difficulty is to 
retain the sharpness of impression given by the mould, and 
above all to avoid the uneven shrinkage and warping which 
is so liable to take place when it is fired in large pieces. 
Any want of truth in the lines of a long cornice becomes 
painfully apparent, and each moulded block of a door or 
window-jamb must fit accurately on to the next one, or else 
the line of moulding becomes broken and irregular. Terra- 
cotta is now made of many different colours, a rich red 
and a warm ochre or cream colour being the most pleasant 
to the eye. In order to avoid defects it is necesbury that 
the clay should contain a large proportion of yjo'wderrd 
silica, and that the whole mass should be thoroughly liomo- 
geneous. The method by which these ends are secured is 
much the same as that employed in the making of pottery 
(see vol, xix. p. 642 sq,). 

The most important public collections are in the Louvre, the 
Bntish Museum, the museums of Berlin and Athens, and a few fine 
sjp^imens exist in the South Kensington Museum. The splendid 
woourof f collection is now in the Hermitage Palace at St Pelers- 

* See Vasari, e<L Le Mourner, xii. 281 . 

This interesting building is now threatened with debtruction. 


burg. Many museums in Italy— such as those at Jlorence, Perugia, 
Gapu^ other places— contain many examples from 

Mruna and Magna Groecia. A Ipge iminhcr of the finest of the 
Tanagra figures and the like are in private hands ; some arc illus- 
trated in the wotks mentioned m the lollowing list : that of Prince 
Liechtenstein at Vienna is one of the finest.^ 

Won Heuwy, “RechciplieB sur It m ngtirmes tie femmes voil^es," 
in -Wow. OMOO. des ^de$ f^rec^tus, Pann, 1874; Id , “lU'cli. sur uii grtiupe de 
Praxit^le. . . . en torre in frag, deg B -ArU), Se))toiiiber lh75 ; Itf., “ Recli 

sar les terres cuites grecquog,” in Mon astor d>s itud. am , 187«; Id 
ongines des Um» PaiJs, 18«2; Itl., Oataloguf dei fiqunne^ anlwws 

? I lo dual lies," in BuH Cor. 

/iett., 1884, np. 101-167 ; rrohner, let terres cwifee d Astf Mtafurr, Tnrht, 1879-81 . 
M.. Otf. Paris, im and tat. di la VoU Baire, Paris, 1878 

Keknie, frnetAi^Ae IhonJ^nn aua 'lanagra, Berlin, 1S78; Id., OYteViUeefce 
7erraeotten mm l^»lln, Jb7K, M , Ijie antiken Telracotten von 

Pompot^ 1880; Rayet, Monnmenfi de I art antique ^ Pans, 1881, vol. 

cstaiupee,” in nuU. for. Hell, 1879. pii. 
B29-838; Id., tat de 2a Co22. Eayet, 1880, Id, “lx's flguriiii*s de Tanagra 
Hjouvre), In (lOS.^E-Arte, 18t5 Id., “ J.'art gioc an Trocadcio,” In C,az dn* 
h.-Arte, 1878 ; Furtwaengler, Jm, toll. Sabouroff, Pans, 1882 8'), 8j)ltiididly illus- 
rFK!®** ® colours ; Martha, Cat, dee fiyunnetr du musee d' Atones, 1S80 . Id 
‘Figurines corinthionnes en tern* cuite." in Bull (ot Ihll , 1S79, on 29-42* 
Id., “FigunuM do Tauagm," i/nd . 1K80, i.p 71-75; Puttier, “'le.ies ruitt-H 
Chraiotes, t6td., 1879, pp. 86-94 ; Pettier and Kemivch, •* Ftmilles dr \l vniia." 
i5id., vwious articles in vols. for 1882-8.1 , Paul Girard, “ de la Gicce 

du ijid., 1870, pp. 2U-221; Max. Colligiiun, “Platiuo estemwe de 

Bautorin, t2nd., 1881, pp. 436-436 ; Cesiiola, Cypruut, London, 1877 , Hcklie* 
inann, Troy, Mycenm, and Tiryna; E Ciirtiua, Ctehelgruppen avs Tanaara, 
Berlin, 1878; Delauney, “Terrt'a cuites dc Tanagra,” in Brme de France, May 
and June 1878. An account of the first discovery ot the Tanagra figuicn ih 
given by Otto Lilders in Bull Jnat Cor. Ank., 1874, p. 120, see also vaiious 
articlos in Caz. Archeol.^Archml. Zeitung, and Mon. Inet Arch. Ron. (esiiecially 
vol. VI.). For the earlier known teira-cottas, see Panofka, 7’erracoUen des k 
Museums zu Berlin^ 1842; Coiiilie, Terracottas in the British Museum, Luiidon, 
1810, and Gerhard, Monument i Jlqulin% di Strilia, B<*riin, 1835. Other works 
have lH‘en already reforred to. Clever but not quite satisfactory copies of 
the finest Tanagia ami other flguies aie now made m Beilin and Vienna , tliey 
cost from twenty to tliirty slnllings each. (.1 11 M ) 

TERRANOVA, or Tebrandova, a «eaport town of 
Sicily, on a hill at the mouth of the Terranova, in the pro- 
vince of Calianisetta, and 41 i miles east-south-eabt from 
Girgenti. It contains a castle and several large churches, 
but has little to interest the traveller. Though the har- 
bour is iK)or, there is a considerable trade in corn, wine, 
fruit, sulphur, and soda. Cloth is manufacturetl to a 
small extent. The po})ulation of the town in 1881 w^as 
16,440, that of the commune 17,173. In and near Ter- 
ranova are the remains of the ancient Gkta (q-v.). The 
modern town owes its origin to the emperor Frederick II. 
TERRAJTN. Sec Tortoise. 


TERRE HAUTK, a city of the United States, in Harri- 
son towmsliip, Vigo county (of which it is the county seat), 
in the western pa.t of Indiana. It is situated in 39* 27' 
N. lat. and 87* 54' W. long., at a height of 492 feet above 
the sea, upon the east bank of tlie Wabash river, 186 miles 
nearly south of Chicago and 73 miles west-south-west of 
Indiana) )olis. The city stands u))on level ground, about 
60 feet above the ordinary surface of the river. It is 
regularly laid out, with wide streets, lined witli shade 
trees ; its ))rinci))al buildings are the State normal school 
and tho Polytechnic Institute. Six great railroad lines 
pass through Terre Haute, conue<'tiiig it directly with the 
cities of the Mississippi valley. This fact, together with 
its proximity to the coal-mines of Clay county, lias gn^atly 
promoted its growth as a manufacturing centre. It hod 
in 1880 a population of 26,012, as against 16,103 in 1870. 

TERSTEEGEN, Gerhard (1G97-1 769), German reli- 
gious writer, was born at Mors in Rhenish Prussia on 
25th November 1697. After being educated at the 
gymnasium of hLs native town, he jmrsued for some years 
the calling of a ribbon-maker. In 1728 lie withdrew 
from all secular pursuits and gave himself entirely to 
religious yfork. His writings include a collection liymns 
{Blumen^artlfiny 1729 ; last edition, Stuttgart, 1868), a 
volume of Gebfif, and another of He died at 

Miihlhcim in Rhenish Prussia on 3d April 1769. See 
Hymnh, vol. xii. p. 588. 

TERTIARIES. See Fbanclscans, vd. ix. p. ^0. 

* Very clever foi*genes of terru-rolta are beintr niaiiutacturfd, and 
in many coses real specimens liave genuine heads wlnuh do not 
to them. Tho colouring has frequently been touclied up and fnlsifiod 
while in the dealers’ hands. Even the celehrafed Gampaua collecUoo 
contained many clever forgeries of terra-iotta lelufs. 



TERTULLIAN, whose full name was QtTmxtrs Sbptim- 
ins Flobens Tbbtitluakus, is the earliest and after 
Augustine the greatest of the ancient church writers of 
tbe West. Before him the whole Christian literature in 
tlie Latin language consisted of a translation of the Bible, 
the Octcrdm of Minucius Felix — an apologetic treatise 
written in the Ciceronian style for the higher circles of 
society, and with no evident effect for the church as a 
whole — and a list of the boob; recognised as canonical < 
(the so-called Muratorian fragment). Whether Victor the 
Homan bishop and Apollonius the Homan senator ever 
really made an appearance as Latin authors is quite un- 
certain. TettuUian in fact created Christian Latin litorar 
ture; one might almost say that that literature sprang 
from him full-grown, alike in form and substance, as 
Athene from the head of Zous. Cyprian polished the 
lunguage that Tertullian had made, sifted the thoughts 
he had given out, rounded them off, and turned them into 
current coin, but he never ceased to be aware of his depend- 
ence on Tertulliau, whom he designated as icar’ c^ox^v his 
master (Jer., De Vir, Jff.y 53). Augustine, again, st^ on 
the shoulders of Tertullian and Cyprian ; and these three 
North Africans are the fathers of the Western churches. 

Tertullion^s place in universal history is determined by 

(1) bis intellcctuol and spiritual endowments, (2) his moral 
force and evangelical fervour, (3) the course of his personal 
development, (4) the circumstances of the time in the midst 
of which he worked. 

(1) Tertullian was a man of great originality and genius, 
characterised by the deepest pathos, the liveliest fancy, 
and the most penetrating keenness, and was endowed with 
ability to appropriate and make use of all the methods of 
observation and speculation, and with the readiest wit. 
His writings in tone and character are always alike ‘‘rich 
in thought and destitute of form, passionate and hair- 
splitting, eloquent and pithy in expression, energetic and 
condens^ to the point of obscurity.” His style has been 
characterized with justice as dark and resplendent like 
ebony. His eloquence was of the vehement order ; but it 
wins hearers and readers by the strength of its passion, 
the energy of its truth, the pregnancy and elegance of its 
expression, just as much as it repels them by its heat with- 
out light, its sophistical argumentations, and its elaborate 
hair-splittings. Though he is wanting in moderation and 
in luminous warmth, his tones are by no means always 
harsh , and as an autlior he ever aspired with longing after 
humility and love and patience, though his whole life was 
lived in the atmosphere of conflict. Tertullian both as a 
man and as a writer had much in common with the apostle 
Paul. 

(2) In spite of all the contradictions in which he in- 
volved himself as a thinker and as a teacher, Tertullian 
was a compact ethical personality. What he was he was 
with his whole being. Once a Christian, he was deter- 
mined to bo so with all his soul, and to shako himself 
free of all half measures and compromises with the world. 
It is not difficult to lay one^s linger upon very many 
obliquities, self-doccptions, and sophisms in Tertullian in 
matters of detail, for he struggled for years to reconcile 
thinM that were in themselves irreconcilable ; yet in each 
case the perversities and sophisms were rather the outcome 
of peculiarly difficult circumstances in which he stood. It 
is easy to convict him of having failed to control the 
glowing passion that was in him. He is often outrageously 
unjust in the substance of what he says, and in manner 
harsh to cynicism, scornful to grnesomeness ; but in no 
battle that he fought was he ever actuated by sellisb 
interests. What he did was really done for the Gospel, 
as he understood it, with all the faculties of his soul* ^^ut 
he understood the (Joepel as being primarily an ajbured 


hope and a holy law, as fear of the Judge who can* 6ftst 
into hell and as an inflexible rule of faith and of disciplme* 
Of the glorious liberty of the children of Qod he had 
nothing but a mere presentiment ; he looked for it only in 
the world beyond the grave, and under the power of the 
Gospel he counted as loss all the world could give. He 
well understood the meaning of Christ's saying that 9e 
came not into the world to bring peace, but a sword : in 
a period when a lax spirit of coniormity to the world had 
seized the churches he maintained the “ vigor evangelicus '' 
not merely against the Gnostics but against opportunists 
and a worldly-wise clergy. Among all tbe fathers of the 
first three centuries Tertullian has given the most powerful 
expression to the terrible earnestness of tbe Gospel. 

(3) The course of Tertullian’s personal development 
fitted him in an altogether remarkable degree to be a 
teacher of tbe church. Bom at Carthage of good family 
— his father was a “centurio consularis” — he received a 
first-rate education both in Latin and in Greek. He was 
able to speak and write Greek, and gives evidence of 
familiarity alike with its prose and with its poetry ; and 
his excellent memory — though he himself complains about 
it — enabled him always to bring in at the right place an 
appropriate, often brilliant, quotation or some historical 
allusion. The old historians, from Herodotus to Tacitus, 
were familiar to him, and the accuracy of his historical 
knowledge is astonisliing. He studied with earnest zeal 
the Greek philosophers; Plato in particular, and the 
writings of the Stoics, he had fully at command, and his 
treatise De Anima shows that he himself was able to in- 
vestigate and discuss philosophical problems. From the 
philosophers he had been led to the medical writers, whose 
treatises plainly had a place in his working library. But 
no portion of this rich store of miscellaneous knowledge 
has left its characteristic impress on his writings; this 
influence was reserved for his legal training. Mis father, 
whose military spirit reveals itself in the whole bearing 
of Tertullian, to whom Christianity was above everything 
a “ militia,” had intended him for the law. He studied 
in Carthage, probably also in Home, where, according to 
Eusebius, he enjoyed the reputation of being one of the 
most eminent jurists. This statement derives confirmation 
from the Digest^ where references are made to two works, 
De Castrenei Peculio and Quastimum Libri F///., of a 
Homan jurist named Tertullian, who must have flourished 
about 180 A.D. In point of fact the quondam advocate 
never disappeared in the Christian presbyter. This was at 
once his strength and his weakness : his strength, for as a 
professional pleader he had learned how to deal with an ad- 
versary according to the rules of the art — to pull to pieces 
his theses, to reduce him ad ahmrdum, and to show the> 
defects and contradictions of his statements, — and waa 
specially qualified to expose the irregularities in the pro- 
ceedings taken by the state against the Christians ; but 
it was also his weakness, for it was res{)onBible for hia 
litigiousness, his often doubtful shifts and artifices, hia 
sophisms and argumentationee ad hominem, his fallacies and 
surprises. At Home in mature manhood Tertullian became 
a Christian, under what circumstances we do not know, 
and forthwith he bent himself with all his energy to the 
study of Scripture and of Christian literature. Not only 
was he master of the contents of the Bible : he also read 
carefully the works of Hennas, Justin, Tatian, Miltiades, 
Melito, Irenseus, Froculus, Clement, as well as many 
Gnostic treatises, the writings of Marcion in particular. 
In a^iologetics his principal master was Justin, and in 
theology proper and in the controversy with the Gnostics, 
IrenSBUB. As a thinker he was not original, and even as 
a theologian he has produced but few new schemes of 
doctrine, except hia doctrine of sin. His special gift lay 
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jo the power to make what had been traditionally received 
ixnpieesive, to give to it its proper form, and to gain for it 
new cnrrem^. From Borne TertnUian visited Greece and 
perhaps also Asia Minor ; at any rate we know that he 
^ temporary relations with the churches there. He was 
consequently placed in a position in which he could check 
the doctrine and practice of the Roman Church. Thus 
equipped with knowledge and experience, he returned to 
Carthage and there laid the foundation of Latin Christian 
literature. At first, after his conversion, he wrote Greek, 
but by and by lAtin almost exclusively. The elements 
of this Christian Latin language may be enumerated as 
follows : — (i.) it had its origin, not in the literary language 
of Borne as developed by Cicero, but in the language of 
the people as we find it in Plautus and Terence ; (ii.) it 
has an African complexion; (iii.) it is strongly influenced 
by Greek, particularly through the Latin translation of 
the Septuagint and of the New Testament, besides being 
sprinkled with a large number of Greek words derived 
from the Scriptures or from the Greek liturgies ; (iv.) it 
bears the stamp of the Gnostic style and contains also 
some military expressions ; (v.) it owes something to the 
original creative power of Tertullian. As for his theology, 
its leading factors were — (i.) the teachings of the apolo- 
gists; (ii.) the philosophy of the Stoics; (iii.) the rule 
of faith, interpreted in an anti-Gnostic sense, as he had 
received it from the Church of Borne ; (iv.) the Soterio- 
logical theology of Melito and Iremeus ; (v.) the substance 
of the utterances of the Montanist prophets (in the closing 
decades of his life). This analysis does not disclose, nor 
indeed is it possible to discover, what was the determining 
element for Tertullian; in fact he was under the dominion 
of more than one ruling principle, and he felt himself 
bound by several mutually opposing authorities. It was 
his desire to unite the enthusiasm of primitive Christ- 
ianity with intelligent thought, the original demands of 
the Gospel with every letter of the Scriptures and with 
the practice of the Roman Church, the sayings of the 
Paraclete with the authority of the bishops, the law of the 
churches with the freedom of the inspired, the rigid dis- 
cipline of the Montanist with all the utterances of the 
New Testament and with the arrangements of a church 
seekfiig to sef itself up within the world. At this task 
he toiled for years, involved in contradictions which it 
took all the finished skill of the jurist to conceal from him 
for a time. At last he felt compelled to break off from 
the church for which he had lived and fought ; but the 
breach could not clear him from the contradictions in 
which he found himself entangled. Not only did the great 
chasm between the old Christianity, to which his soul 
clung, and the Christianity of the Scriptures as juristically 
and philosophically interpreted remain unbridg^ ; he also 
clung fast, in spite of his separation from the Catholic 
church, to his position that the church possesses the true 
doctrine, that the bishops per mccessianem are the reposi- 
tories of the grace of the teaching office, and so forth. 
The growing violence of his latest works is to be accounted 
for, not only by his burning indignation against the ever- 
advancing secularization of thd Catholic church, but also 
by the incompatibility between the authorities which he 
recognized and yet was not able to reconcile. After having 
done battle with heathens, Jews, Marcionites, Gnostics, 
Monarchians, and the Catholics, he died an old man, 
carrying with him to the grave the last remains of primi- 
tive Christianity in the West, but at tlie same time in 
conflict with himself. 

(4) What has just been said brings out very clearly how 
important in their bearing on TertoUian’s development 
wwe the circumstances of the age in which he laboured. 
His activity as a Christian falls between 190 and ^20, 
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a i)eriod of very ^eat moment in the history of the Catho- 
lic church ; for within it the struggle with Gnosticism was 
brought to a victorious close, the New Testament estab- 
lished a firm footing within the churches, the ‘‘apostolic” 
rules which thenceforward regulated all the affairs of the 
church were called into existence, and the ecclesiastical 
priesthood came to be developed. Within this period also 
falls that evangelical and legal reaction against the political 
and secular tendencies of the church which is known as 
Montanism. The same Tertullian who had fortified the 
Catholic church a^^inst Gnosticism was none the less 
anxious to protect it from becoming a political organiza- 
tion. Being unable to reconcile incomimtiblcs, he broke 
with the church and became tlie most powerful representa* 
tive of Montanism in the West. ^ 

Although Tortulliau*8 extant woiks are both numer')U8 and 
copious, our knowledge of his life is very vuguc. He eainiot have 
been bom much later than about 160. Hw activity as a jurist in 
Borne innst fall within the ponod of Commodus ; for there is no 
indication in his writings tliat ho was in Home in the time of 
Marcus Aurelius, and many passages seem to ]irechule the siippobi- 
tion. The date of his conversion to Christianity is quite uncertain; 
there is much in favour of the years between 100 and 195. II ow 
long he remained in Rome after becoming a Christian, whether he 
had attained an^r office in the church before leaving Rome, wliat 
was the date of his visit to Gi*eece,— on these jiointH also we lemain 
in ignorance. It is certain that he was settled in Caithage in the 
second half of 197| the date of his writing his Jpologelims and 
(shortly afterwards) his two books Ad I^'ationes ; we also know 
that he became a presbyter in Carthage and was married. His 
recognition of the Montanist ic prophet y in Phiygia as a work of 
God took place in 202-203, at the tune when a now persecution 
broke out. JKor tlie next five years it was bis constant endeovonr 
to secure the victory for Montanism within the church ; hut in this 
he became involved more and more deeply in cxmtroversy with the 
majority of the church in Carthage and esiiecially with its Qlergj, 
which had the support of the clergy of Romo. As Jerome w'rites 
{De Fir. Ill,, 68): “Usque ad tuediam letatom presbyter full 
coclesifiB Africanne, invidia postca et contiinioliis clerieorum Romanm 
ecclesiiB ad Montani dogma <le1apsuR.*’ Oii his broach with the 
Catholic church, probably in 207-208, he became the head of a 
small Montanist community in Carthage. In this position ho (>on- 
tinned to labour, to wrrite, and to assail the lax Catholics and their 
clergy until at least the time of Bishop Calixtus in the reign of 
Elagabalus. The year of his death is uncertain. Jerome (itf sup.) 
says: “Fertur vixisse usque nd decrepitam {etatoiii.'* That he 
returned at last to the bosom of the Catholic church i.s a more 
legend, the motive of which is obvious; his adherents alter his 
death continued to maintain themselves as a small community in 
Carthage. Although he Imd left the church, liis earlier writings 
coiititiued to be extensively rewl ; and in the 4th century his 
works, along with those of Cyprian, were the principal reading of 
Western Christians, until they were siqiersedpd by those of .Jerome, 
Ambrose, Augustine, and Gregory. Jerome has included him in his 
catalogue of Christian “viri iilustres,” but only as a Catholic to 
w’hom reference should bo made with caution.^ 

The works of Tertullian, on the chronology of ivliicli a great deal 
has been written, and which for the most jiart do not admit of 
being dated with perfect certainty, fall into three classes, — the 
apologetic, the jiolemical theological, and the ascetic And in ])Oint 
of time also three pciiods can be readily distinguished, the years 
202-208 and 207-208 constituting the divisions. Borne of tlic things 
he WTote liave unfortunately disajipeared, — in jiartkiilai the /V 
SpectaculiSf De Baptismui and De VirgtHihm Vdaiidis in (Sieek ; 
his works in liatin on the same subjects have survived. 

I. Works dating from hefure fSOlS-SOS. — To this class belong 
the ApologeJlwus (197) and the two hooks Ad Katirrnrs^ Dt tiivda- 
evdis^ De Jdololatria, De Vultu Fcmmanm Inbri IL^ l)e Tedi~ 
monio Animse (w'ritten soon after the Apologeticus\ Ad Maityrts 
(perhaps the earliest of all), Dc Jiaphmo JftrreUcorum (now lost), 
JUe BnptismOt De Pcendentitt, De (iraiwne (the last three ./ntteii for 
catechumens), De PaMerduty Ad Vjeorem Lihrt 11 y De Pta 'icrtptnme 
Mmreticorumy and Adv Marcionem (in its first foim) The Afwh^ 
getieuSy which in the 3d century was tianslatcd into (Itork. is the 
weightiest work in defence of Christianity of the first t\w) a nturies. 
Respecting its relation to the Octavius of Mimicius Felix miwli hai 
been written; to the present ivritcr it seems nnquc.stu)nah](* that 
Tertullian’s work was the later. Of great numicnl also is the De 
Prmsrriptione IJasretieorumy in which tlie lunst is more eloarly 
heard tlian the Christian. The De Spectuculis and De Idololatria 
show that Tertull i an w as already in a certain sense a Montanist 
* Compare also the judgment of Hilary ami ol Vincent ol henoB. 

1 Commonity, 24, 
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befoie he formally went over to that creed , on the other hand, 
his l)e proves that his earlier views on church discipline 

were much more tolerant than his later To learn something of 
his Christian temper we must read the JDs Oratiom and the De 
Patientia The iJe Baptamo 3s of special inteiest from the arclueo- 
lomcal point of view, 

II. ^ork$ written heiween S02-S0S and 207’S0S,--~De Vtrgintbtu 
Velandis, De Corona MMwy Ih Fuqa in Pei wuttone, l)e Bjchorta- 
tume CaititatUi Seorptace adv Gnoeticoa (?), Advemui Htrmogtnem^ 
Be Cfiim Animm adv Hermogemn (lost), Adv Foleniinianos, Adv, 
ApflUiaeoa (lost), Be Paradieo (lost), Be Fato (lost), Be Aminas Be 
Carne Chnttif Be BeturreiUone CamiA^ and Be Spe (lost), 

weie all written after Tertnlhan had recognized the prophetic ( laims 
of the lifontanists, hut before he had loft the church 

III Worle htUr than 207 208 —To this pc nod belong the five 
books Adv, Maroionem, his mam anti-Gnostic voik (m tJie thud 
form— the first of the five was wnttc n in 207-208), Ad Seapulam (a 
momonal to the governor, written soon after 211), Be Pallto 
(possibly this ought to be classed among the earliest writings), Adv 
Pranan (hw piiiutpal work against the Moiiauhians), and ufde 
Judieoa The latest extant woiks of Tcrtullian (ill after 217) aie 
hiB i ontroversxal wiitiiigs against the laxit} of the Catholics, full of 
the bitteiest attacks, especially upon Cabxtiis, the bishop of Rome , 
those are Be Monogamxaf Be Jtjanio^ B< Pwiuitiat and Be Fcstasi 
Lihrx VII (lost) The aigumc nts against the genuineness of some 
of the above wntmgs do not seem to the pusent wiiter to have 
weight It IS unceitain whether Tt'tullian was the duthor of the 
Acta Perpetnm et Fetudatis 

Itteratiirf - A thorouglily a ieqtiatA < lition of tlie woiks of Teitullian and a 
fail areount of Iuk toituuea hn a writei arc 8 < ill (It sulc rata tlio beat e litlnn at 
nreaent la that of Oehlur () vola Inimte 18 iS) The fdiito jri tir/pA jh by 
Baatua Khenanua (naacl, TJIl) othois have appiared by Giltuma <lal0) 
Paineline (1S79X l>tla BarroCriSO), Rigaltiua (16142 8cinUr(1770 71) OlMithur 
(1780), Leopold ^ 8 19 117 ), ana Migno (1844) rite Vienna Acadtni> la about to 

S iibliah an edit ion by litifleraohc 1 i riiere are Gei man txanHlatioitN by 11 c ananl 
8 17) and Ki liner (188..) and an EngliMli trauhlation ap|M*aiM in (^laikaAnU 
icone Theological 1 ibiaty Stjiatate treatises of Icrtullian liaie often been 
edttedj'-tha Apologrtieu* by Have rt amp (171 S) Oehler (1 849) and kayaer (1 86 >) 
the 4(1 NatUmu by (aodofrcdiis (16 10) the iV Speeitu itlit by KliisMinaiin (1877) , 
the fie lestimtmio Anm» by 1 indiitr (1862) the /V / atlin by Salinasma (1806) , 
other minor writings by Hurtcr Ae The testiinotiHH of the clinreh fiiihers 
(tin m )st impoitant being those of C}prian, Eusebius, Jerome and Vincent of 
L(iinH)(ir( ]>aitly bronuht together m the editions 
lh( Idet studies on Icrtiiliian by It \ouiry lillemont, Piipin A11i\ Tate 
fiillut Sfosheim Centner, SeriiUr, Nocssili are t<i someeKtdit repioducrd 
sn vol lit of Gthlei a edition Among the more modem contributions to the 
auhjfit maybe mentiomd those of Nraiilit (Aniienotth ui (reiUdtA ieitut 
ItatA Ihilin 1820) Dohiingcr (/he /un/ie CAnsR tn iiiogi 7 ap?i«n, lol m 2d 
ml IS”'') Mohlsi (Pattitogie lol i , 18^ pp 701 789) Kaye(/c.</e< Ifi^ of the 
Sd and Si ( entunef dlvdmted f m the wntniai of lertulUan 8 d ed , 1840), 
Coentii (( mniewt de fertvll Utrecht 182) IleanolbeTg {Jertulhnns fjehr ^ 

f t f Dorpat 1848) V\Hit (fifAfk d ( hrtAti /i(,18’’4) Freppel (7Vr(w/(ien, 
krlH isu) llaiiik (7e/(uf/<aas feOinii SthrOlen 187*') A\wn (Pair Angle, Sa 
ed IH^S), see also tlie manuals cf church hntory history of dogma (eg 
Uariiaik a /.eArO d Ihtgmenge^h also Sdiwanea Dornei s and others) of 
Komaii literaiute (Tcntrcl) ol Ohristian philosophy (Kittei, St kikl, l<idmaiin, ! 
Uebtrw(g) Coin)>nre also Deutinger, d Lhiietl UdwrUt/eniag vol 1 I 
On the ( limnology and genuineiu ss of the woiks atti ibuted to 1 ertullian see 
Ml sIm ini Senilei Noi sselt (/V 1 em f tale et Doitrirui Si ri; torvm Pertulham, 
176H inOehliiMed vol lii ) Ulilhoin (/ i/ndainento CAr<mo/ogo» rerfti// , 
Qdttiii{i,eTi 18*42) Bonwitsch (/lie ScA) ften leitulitanHn d 7eiHhrer AbJUa^ 
Bonn 1879), Kellnei ( /ur Ohroti lert s " in Fhetil QuarttdAihr , 1870 *’1) 
Oiotiimyer (Ueler JertuUtans Ulen u s hitflen, Kem]M*n, 1861 05), Uainack 
(“/ui ChfOtid d bchr Tert s in /t*hr f hiichengevh IS^S), NokUclicn 
C Lrt sGiburtslahi, in 7t» hr f win J he A IShf) OiiTertiilbanas ainan, 
ariti/di an I an author, see k bei t (as aliovc ) kngilhaidtC Tiit ssehnftstfll 
('lianuUi in //« hr f d h^st Pheol , 1852) ttitter (in Braun and Achterfeld a 
Bonner /nh hn ft lift h) Hil hbiand (in lahnsJaArb z ilUrthvm«ui$ben» h , 
IMi) DnniiffT (Ihvtnm let tulhanidc 1 ej etdeOff et Jar Civium ( hrUtiat 
orxim Bonn 1850) Noldulun ( liit aK MinscU u uls BUigei m llvd 
/ttrhr IhS*!) ^ hmvll (Oe latinitide Icrt Jhilangen IS^O 72) Kluasniatm 
(( urarnm lei full pts 1 ii , Ualle, IsSl) llausihild (Die GiunddiLc 11 hhttei 
der lloitbihiung tni Jett 1 eipsio 1881) and lAiigiii (De Uzu Tut JraejH'ti 
tionum MUnstii 1869) On hrtullianasa iuiist aoe Bluineiilmeh (/)f i rrshty 
tom et leto I ei tnll ano \a hwii 1" i >) Wm sennnverii (De Icto ieitidhano Hildi s 
helm, 174H) I*lag( nsteelu 1 (/>e fiimpr A ( llardcrwyK l^cS), Rudortr(Jioa 
RrditegtALh i p IPOs/) On Icitullian as anapdogete see H<fele(' Tot 
ala Amdoget, in Jteiti zur Khehengenhuhte vol 1 ) Jeep( T«rt alsAmlo 
Mt, in Jdhrhh f dents he Iheot , 1861) Telet (Ism tut latwlog di Jett 
Btrasburg, 1868) Condamin (De leriulli m f exatm Rtllgtonie 1 atnno, Bir Ic 
Urn, 1877), Wernei ((rec(/i d amlog u /Hdtmivh fit vola 1 ii 1861 62) On 
hia lelationa to the Oicok apologiata act Hamaek (Jixteu Unters z dltihrist 
LU Oeeeh , vol 1 ) on those to Mimic iiis helix Eliert (lert 4 J erhaltnUe zu 
M hdix, Leinsii , 1808) an I a nninla r >f othi r discussions by Hartel Kuhn 
Ac Hia reiationa to Clement of Alevuilria ha\t lieon jnveatigated by 
Miloseher (In Henke a Magnum vol \j 1796), bddeehen {Jahrbft f prot 
7%6oj,l886, Theol stvd v hrit 1886), on hfs relations to lieuaus, IIipimi 
lytUB, Mel to, and tlie Gnostics see Harnaek (7vr (tnellenkrUik der Ceuh d 
OnoetunsMis, Leipate, 187 J) Ltpaius (Die (iuellen dir alteelm Ketzergeach , 167 
Btkinticlc (De Apfliis Gnon Momr him Leipsie 1874 and fertev Untermirh , 
vol i X ntlgenteld (KeizergeeiAi , 1884), and Hagemann (Die t w Kinhe 1864) 
Hia relations to the Greek element in general aie treated of by Laapari in v 4 
ill of hia QuetUn rur (resik d Jatifii/mhoie (l8’•^) and those to the New Testa 
ment and primitive Ohnstiaiilty by Ronsch (J)oH A / ierf t 1871) ^olkmal 
(inCnfslnera Oeeoh d NPluhtn Annon I860) Wodeott (Ifist of tin in non of 
the V T , 5th ed , 1881) Oharteria ((^n mu Wy 1880) Oveilnckthb Auffiuumnr 
d ^treiU enieehenlitnu u Pavlua bei tUn Alnhenvaterti Basel 1877) Barth 
(“Tert a Auflhasung des Ap Paulua Ae^m Tahrbb f jmt Theol vol viii) 
and NWdechen (* Bin geflugeltc a Woit bt i lert in /(«Ar / u us I heed I 880 ) 
On 1 ertullian aa a Monnanlst, aee Gotiwald (De Montantamo Tetl Drealau 
1 8< 8 ) and tlie acoounta of Montanlam by Beh wegler Bam Ritaehk Bon wetsc h, 
Be Movies, Halmon, Hamackt <uid others , also Noldechen (*^ Die Kriaia in 
Karthog Bdileleratreit, m Ataehr / Urehl Wtaaenaoh it Kiroh Zehen 1886) 


^ , for 1864X Leim* 

bach (Beiir x AUndmahUlehra lert «. Gotha, 1674). ami in the Standaid works 
on the history of the dootrine generally For hia dootrine of the resurrection, 
aee0elininger(7(*W it 4a»neilHAnvteAttng4lekfe,Aagabiiig,1878), forhi^Npycho- 
logy, see Der Kattvolik for May, Aognat, and September 1865, Morton OSSmi tur 
logins d* Idma cTap^ Tert , Btiaaburg, 1866X Burokhardt (Die Mmdehre 
dee iert , Baot/en, 1857X Btockl (De Ivrt Doctrina PsyduA , Mtlnater. 1668), 
and Hauschild (lert a PayolMAogUf Irankfort on Main, 1880> On hia doc 
trine of the original state of man, aee Wendt (Dte LeAre von d menacM Foil 
kommenhett, 1882) and Ndldechen (/taohr f wMf Tha(A , 1885) , and on hia 
dootrine of redemption, aee Bordea (Mapoai irit daa opiu da lert aurta radetnp 
tvon, Btrasburg, I860) The treatise Adv Praxean and hia anti Monanshian 
polemic are disenssed by Upama (Jdhrbh f deutach fheol , 1868) and Hage 
mann (as abovoX and in the church hiatonea hia conception of the sacra 
mouta by Leimbath (J heal Stvd u KrU , 1871) Hia ethical ideas are analysed 
by Munacher (Henkes Magaxin, vol vl , 1796) and Nielsen (Tart a fthik, 
Copenhagen, 1879), the De Pallxo by Kellner (Iheol QuarMarKr , 1870), the 
Da Pailentta by Noldechen (/Uushr / kirthl VFiaaenarh it kirch Laban, 1885), 
the Adv Judaeoa by Bernier, Bonwetaoh (as aboveX and Tolkmar (in Crednei a 
(teach d Nllichen Kanon), the spunoua addition to the Da Praeactiptione by 
the authorities already cited for hia relations to (snostiolam and by Lipsiiia 
(Zut QtteUenkntik daa Epxphantoa, 1865) On the poem Adv Mare , falaely 


Ptmhr f mat Iheol , 1876, on the poem Da Sodima et de Jona, see Muller 
(Rhein Mua xxii) Ihe passages of anhaological iiiipoilance inTertuIlian 
are discussed by I elmbacii in /tm.hr f die hiat Theol , 1871, and by Noldechen 
in /tachr f kirehl Wisienack it luckt /then, 1885 , aee alao Morccllua (Africa 
Christiana, 9 vols , Brescia, 1816), Mtlnter (Frifitordta Fcclaaim Afnianae, Copen- 
hagen, 1820), and Gbrrea (“ Daa Chrlstenthnm u der Stoat z Kelt dea Kaisers 


i^ptimius Boverus, Mn Jahrhh f prot Iheol, 1878) 
vidnal works of Tertullian, aa well aa philological invoatij 


Some editions of indi 

. „ itigations not mentioned 

in the foregoing list, will be found parilculari/td in Mayor a Jiibliogr^xcaZ 
Hue to I atm J xterature, 1875 (A UA ) 

TERUDANT, or Tarudant See Morocco, voL xvL 
p. 831 

TERUEL, a province of Spam, forming part of the 
ancient kingdom of Aragon, is bounded on the N by 
Zaiagoza, on the E by Tarragona, on the S. by Castellon 
de la Plana and Valencia, on the S W, by Cuenca, and 
on the W. by Guadalajara, and has an area of 2363 square 
miles. It IS intersected from east to west by the mountain 
chains of Albairacm and Gudar, from which several ofiTsets 
diverge on either side The loftiest summit is the Muela 
do San Juan (5280 feet), which is covered with snow for a 
great pait of the year These sierras give rise to sevual 
large rivers, the principal being the Tagus, the Guadalaviar, 
the Jiloca, and the Guadalope. !N otwithstanding the fertile 
character of the plains and an abundance of mineral wealth, 
the trade of the province is unimportant, and civilization 
m a backward state, owing to the lack of means of trans- 
port, the want of entei prise, and imperfect communication 
with the outer world The chief products are coin, wine» 
oil, cheese, fruits, timber, flax, hemp, silk, wool, and saffron, 
together with cattle, sheep, and swine , while in the busier 
centres some slight manufacture of coarse cloth, pa]>er, 
leather, soap, pottery, and esparto goods is earned on The 
population of the province in 1877 was 249,000 

TERUEL, tlie capital and most impoitant town of the 
above province, is situated on the left bank of the Guoda- 
iaviar, 142 miles east of Madrid, and on the high road 
from CeJatayud to Valencia. It is an ancient walled city, 
fast falling into decay, with narrow gloomy streets and 
crumbling mediseval houses Some of the numerous 
churches are worth seeing, with tlieir paintings by the 
rarely known 17th-oentury artist Antonio Visquert, as is 
also the great aqueduct of 140 arches, raised 1555-60 by 
Iherre Bedel, a French architect. In the cloisters of San 
Pedro he the remains of the celebrated “ lovers of Teruel,^^ 
Juan de Marcilla and Isabella de Segura, whose pathetic 
story has formed the subject of numerous dramas and 
poems by Perez de Montalban, Yaque de Salas, Hartzen- 
busch, and others. The cathedral is Churrigueresque. 
Teruel was raised to the dignity of a see in 1577, the 
bishop being suffragan of Zaragoza. The pojmlation of 
the city in 1877 was 9482 

TESCHEN (Polish Cmzyn\ the chief towm of a duchy 
in Austnan Silesia, is situated on the Olsa, a tributary of 
the Oder, 34 miles south-east of Troppau, It combines 
both Polish and German peculiaiities in the style of its 
buildings, and contains five churches, the most interesting 
of which are the parish church, which formerly belonged 
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to a Dominican monastery, and the Onadenkirche, one of 
the F^rotestant churches built in terms of the treatf of 
Altranstkdt in 1706. The only relic of the ancient castle 
«iB a square tower, dating from the 12th century. The 
manufacturing industry of the town is slight, and, since 
the construction of the railway via Oderberg, Teschen has 
lost much of the trade formerly commanded by its position 
near the borders of Silesia, Hungary, Moravia, and Galicia. 
A flax dressing and spinning factory, a large brewery, and 
several furniture factories are the chief industrial estal)lish- 
ments in the town. The population in 1880 was 13,004. 

It was at Teschen that Maria Theresa and Joseph II. signed the 
peace which put an end to the war of Bavarian succession in 1779. 

duchy of Teschen was formerly a more or less direct apanage 
Df the Bohemian crown. For some time it bore the name of Baxo- 
feseben (Sachsen-TeBchou), owing to the fact that Prince Alboi*t of 
iazony, who married an archdnehess of Austria, received it as part 
of his wife’s dowry. Prince Albert bequeathed it in 1822 to the 
emperor of Austria, who bestowed it on the archduke Albert. 

TESSIN. See Ticmo. 

TEST ACTS. The principle that none but persons pro- 
cessing the established religion were eligible for public em- 
ployment was adopted by the legislatures of both England 
and Scotland soon after the Reformation. In England 
the Acts of Supremacy and Uniformity and the severe 
penalties denounced against recusants, whetlicr Roman 
Catholic or Nonconformist, were affirmations of this prin- 
ciple. The Act of 7 Jac. 1. c. 2 provided that all such as 
were naturalized or restored in blood should receive the 
sacrament of the Lord’s Supjier. It was not, however, 
until the reign of Charles II. that a(*tual receiving of the 
communion of the Church of England was made a con- 
dition precedent to the holding of public offices. The 
earliest imposition of this test was by the Corporation 
Act of 1661 (13 Car, II. st. 2, c. 1), enacting that, besides 
taking the oath of allegiance and supremacy and sub- 
scribing a declaration against the Solemn League and 
Covenant, all members of corporations were within one 
year after election to receive the sacrament of the Lord’s 
Supper according to the rites of the Church of England. 
This Act was followed by the Test Act of 1672 (25 Car. 
II. c. 2). Tlio immediate cause of the Test Act (the full 
titl^of which is “An Act for preventing dangers wliich may 
happen from popish recusants ”) was the king’s declaration 
of indulgence, dispensing with laws inflicting disabilities 
on Nonconformists. This Act enforced upon all persons 
filling any office, civil or military, the obligation of taking 
the oaths of supremacy and allegiance and subscribing a 
declaration against transubstantiation, and also of receiving 
the sacrament within three months after admittance to 
office. The Act did not extend to peers; but in 1678 
30 Car. II. st. 2 enacted that all peers and members of 
the House of Commons should make a declaration against 
transubstantiation, invocation of saints, and the sacrifice 
of the mass, — a special exception being made in favour of 
the duke of YorL The provisions of the Test Act were 
violated by both Charles 11. and James JI. on the ground 
of the dispensing power claimed by the Stuart kings. In 
a well-known case of Godden v. Halos (11 State Trials, 
1166), an action for {lenalties under the Test Act brought 
against an officer in the army, the judges decided in favour 
of the dispensing power, — ^a power finally abolished by the 
Bill of Rights. After a considerable number of amend- 
ments and partial repeals by the legislature of the Acts of 
1661, 1672, and 1678, and of Acts of indemnity to pro- 
tect persons under certain circumstances from penalties 
incurred under the Test Act, the necessity of receiving the 
sacrament as a qualification for office was abolished by 9 
Geo. IV. c. 17, and all Acts requiring the taking of oaths 
and declarations against transubstantiation, <kc., were re- 
pealed by the Roman Catholic Relief Act of 1829 (10 Geo. 


IV. c. 7). This general repeal has been followed by the 
special repeal of the Corporation Act by the Promissory 
Oaths Act, 1871 (34 and 35 Virt. c. 48), of the Test Act 
by the Statute Law Revision Act, 1863, and of the Act 
of 1678 by 29 and 30 Viet. c. 19. Heligious tests re- 
mained in the English universities until 1871. To be a 
member of the Church of England was a necessary con- 
dition precedent for holding most university or college 
offices by the Act of Uniformity of 1662, and such offices 
wore not affected by the Toleration Act of 1688 and the 
Roman Catholic Relief Act of 1829. In 1871 the Uni- 
versity Tests Act abolished 8ubscrii)tlons to the articles of 
the Church of England, all declarations and oaths res]>ect- 
ing religious belief, and all compulsory attendance at 
public worship in the universities of Oxford, ( 'ambridge, 
and Durham. There is an exception confining to persons in 
holy orders of the Church of England degrees in divinity 
and positions restricted to persons in holy orders, such as 
the divinity and Hebrew professorships. 

Scotland , — A religious test was imposed immediately after the 
Rofonnation. By 1567, c. 9, no one was to he appointed to a public 
office or to bo a notary who did not profess the Kofoimed leligion. 
The Scotch Test Act was 1681, c. 6, rescinded hy 1690, c. 7. He 
nunciation of popery was to he made by i>cisons emjdoyed in edu- 
cation (1700, c. 3). A motion to add, after the 18t)i article of union, 
an exemption of Scotsmen from tlie sacramental test in the United 
Kingilom was negatived by the Scottish parliament. A similar fate 
awaited a proposal that while a sacramental test was in force in 
England all ])erson8 m public* office in Scotland should subscribe 
their adhesion to the Pre.sbytorian Churtdi government Jiy 1707, 
c. 6, all professors, |)rincipals, regents, masters, or others bearing 
office in any university, college, or school in Scotland were to pro- 
fess and subscribe to the Conmssion of Faith. All )>ersons were to 
ho free of any oath or test r‘ontrary to or inconsistent with the 
Protestant religion and Presbyterian Church government The 
reception of the communion was never a pait of the test in Scotland 
as in England and Ireland. The necessity for subscription to the 
Confession of Faith by persons holding a university office (other 
than that of principal or professor of theology) was removed by 
1 6 and 17V ict. c. 89. The Act provides that in place of subscription 
every person appointed to a university office is to suliscribe a declar- 
ation according to the form in the Act, promising not to teacli any 
opinions opposed to the divine authority of Scripture or to the 
Confession of Faith, and to do nothing to the prejudice of the Church 
of Hcotlaud or its doctrines and privileges. 

Ireland . — An oath of allegiance was required by the Irish Act of 
Supremacy (2 Kliz. c. 1). The English Act of 3 Will and M. c. f* 
substituted other oaths and enforced in addition from peers, nictn^ 
bers of the House of Commons, bishops, barristers, attorneys, and 
others a declaration against transubstantiation, uivocution the 
Virgin Mary and the saints, and the saculice of the mass. By the 
Irish Act of 2 Anne c. 6 every pet son admitted to any office, civil 
or military, was to take and subscribe the oaths of allegiance, 
supremacy, and abjuration, to subscribe the dcclaiation against 
transubstantiation, &c., and to receive the Ijord’s Supper according 
to the usage of the Church of Ireland. English legislation on the 
subject of oaths and declarations was adopted in Ireland by Yelver- 
ton’s Act, 21 and 22 Geo. 111. e. 48, § 3 (Ir ). These provisions 
were all repealed by the Promissory Oaths Act, 1871 Tin* Roman 
Catholic Relief Act of 1703 (33 Geo. III. c. 21, Ir.) excepted Trinity 
College, Dublin, from its provisions, and tests existed in Dublin 
university until 1873. They were abolished ns far as regarded 
certain scientific professorships in 1867 by 30 Vi<|t. c. 9, and weie 
finally abolished for the whole university by the UiiiverHity of Dublin 
Tests Act, 1873, except as to professors of and lecturers in divinity. 

United States.- By art. 6 of the constitution, “no religious test 
shall ever lie reqiiircd as a (jualificatinn to any office or public tni^t 
under the United States. ’’ A similar i»rovisiow is generally lUf d ud» d 
in the State constitutions. 

TESTAMENT. See Will. 

TESTIMONY. See Evidence. 

TETANUS (from Gr. reiVoi, I stretch), a disorder of the 
nervous system, consisting in an increased reflex excita- 
bility of the spinal cord and manifesting itself by painful 
tonic spasm of the voluntary muscles throughout the body. 
The disease shows itself under various conditions. It 
occasionally occurs, particularly in tropical countries, with- 
out apparent cause, and has thus bcin known to affect 
nnml>ers of persons simultaneously (tdiojuithic tetanus). 
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It is sometimes observed in new-born children (trimu$ 
neonatormi) and in parturient women {pu/frperal teUtnm). 
But by far the greater number of cases occur in connexion 
with a wound or other injury, more especially in the ex- 
tremities, probably implicating some of the peripheral 
nerves. Certain forms of iigtiry, as punctured, lacerated, 
and gunshot wounds, are more liable to be followed by 
tetanus than others. In many cases the liability bears no 
pro{>ortion to the extent of the wound. Exposure to cold 
after iigury is an important exciting cause. The symptoms 
of tetanus in its most usual forms generally appear during 
the healing process of a wound, but occasionally they arise 
after cicatrization is completed. Sometimes they are pre- 
ceded by appearances of irritation in the wound or its 
neighbourho^ but this is exceptional. The earliest indi- 
cations of the disease usually show themselves, no matter 
where the wound is situated, by stiffness about the muscles 
of the jaw, causing difficulty in opening the mouth, which 
soon increases to lockjaw or trismus. This is accompanied 
by spasm in neighbouring muscles, and the drawn features 
and exposed teeth give to the countenance the peculiar 
expression known as rims sardonum. The rigidity ex- 
tends to the muscles of the neck, back, chest, abdomen, 
and extremities, and the body frequently assumes a bent 
attitude, either backward {opi8thoUmos\ forward {empros- 
thoUmoB\ or laterally (ptmrosih<it<yMs). This general 
muscular rigidity, which at first is not constant but occa- 
sionally undergoes relaxation, is accompanied by frequently 
recurring convulsive seizures, which are readily excited by 
the slightest irritation, such as from a draught of cool air, 
a bright light, the closing of a door, <bc. In such attacks 
there is great suffering and the expression of the face is 
indicative of agony ; and the function of re8])iration may 
be seriously involv^ and asphyxia threaten or actually 
take place. The temperature of the body sometimes rises 
to a high degree. The attack is usually acute and after 
a few days either passes off or, as is more frequent, ter- 
minates fatally, either by asphyxia from tonic spasm of 
the respiratory muscles or from exhaustion consequent on 
the violence of the symptoms together with the absence of 
sleep. Throughout the whole course of the disease the 
mind is clear. In idio|)athic tetanus the symptoms are 
less severe, the course more chronic, and recoveries more 
common than in those which depend U})on a wound or 
injury. The puerperal form, with symptoms which differ 
in no way from those described, is rare and occurs either 
after parturition or after abortion. Tetanus iu new-born 
children, also a rare form, usually shows itself a day or two 
after birth by obvious difficulty in the acts of sucking and 
Bwallowing ; by the su|jervention of trismus, together with 
tonic contraction of the muscles of the limbs and body, 
sometimes accompanied by convulsive seizures ; and by a 
peculiar low whining cry, seldom absent and very charac- 
teristic. Various opinions have been held as to the cause 
of this form of tetanus, some referring it to the wound 
produced by severance of the umbilical cord, others to 

f ressure upon the bones of the head in parturition, <kc. 
t has not yet been satisfactorily explained. Although 
sometimes recovered from, it is usually fatal. 

The^symptoms of poisoning by strychnine bear a strong 
resembmee to those of tetanus. They are, however, more 
acute and develop in connexion with something which has 
been taken ; farther, the absence of a wound and the fact 
that the spasm affects the muscles of the extremities first, 
and not those of the jaws, as in tetanus, serve to establish 
the diagnosis. In Hydrophobia which in certain 
of its symptoms resembles tetanus, the absence of trismus, 
the dread of water, and the violent spasms on attempting 
to drink, together with the history of the case, nstdily 
enable a disunction to be made. Various other forms of 


nervous disease accompanied by tetanic symptoms, such as 
cerebro-spinal meningitis, hysteria in some forms, dec., may 
be stW more clearly distinguished from true tetanus. 

The pathology of tetanus is referred to in the articles 
Pathology (vol. xviiL p. 391). Ho constant changes are 
observed in the body after death from tetanus. The most 
common are great dilatation of the blood-vessels of the 
spinal cord and sometimes evidence of infiammatory action, 
but these are probably the effects of the symptoms rather 
than thoir cause. 

For the treatment of tetanus many remedies have been 
employed. Where a source of irritation in or about a 
wound can be made out, it ought to be dealt with by the 
surgeon. Of medicinal agents those which diminish the 
reflex excitability of the spinal cord and relax the spasm 
are to be recommended. But it is not safe to employ all 
substances which produce these effects. Thus tobacco and 
its active principle nicotine act powerfully in this way, but 
they are attended with danger from their poisonous proper- 
ties, and the same may be said of curari, conium, calabar 
bean, Ac., all of which have been used in tetanus. Opium 
carefully administered sometimes produces a markedly 
beneficial effect, as does also Indian hemp. Chloroform 
or ether inhalation greatly mitigates the severity of the 
spasm. Chloral hydrate and bromide of potassium or 
ammonium are among the most useful agents which can 
be employed, and they may be given separately or, still 
better, in combination. As adjuvants, the warm bath, the 
absence of all noise and excitement, and the maintenance 
of the strength by appropriate nutriment should not be 
neglected. 

TETRARCH (Tsrpdpxn^)^ the ruler of a tetrarchy 
(r€rpapxCa\ that is, in the original sense of the word, of 
one quarter of a region. The title of tetrarch is familiar 
from the New Testament as borne by certain princes of 
the petty dynasties which the Romans allowed to exercise 
a dependent sovereignty within the province of Syria, In 
this application it haa lost its original precise sense, and 
means only the ruler of part of a divided kingdom, or of 
a region too narrow to sup^Kurt a higher title. After the 
death of Herod the Great (4 b.o.) his realm was shared 
among his three sons: the chief part, including Jiyhea, 
Samaria, and Idumea, fell to Archelaus (Matt. ii. 22), with 
the title of ethnaroh ; Philip received the north-east of the 
realm, and was called tetrarch ; and Galilee was given to 
Herod Antipas, who bore tho same title (Luke iii. 1). 
These three sovereignties were reunited under Herod 
Agrippa from 41 to 44 a.d. Another tetrarchy is men- 
tion^ in Luke iii. 1, viz., that of Lysanias in the little 
district of Abilene, near Damascus, in the valley of the 
Barada. An inscription of this Lysanias is given in C. 
/. Gr., 4521. 

See l^nan, JIfSm de VAead,, zxvi. 2 (1870), p. 49 sq. 

TETUAN (Tettdmn), a town of Morocco, about 23 
miles south-south-west from Ceuta and 44 south-east 
from Tangiers, is picturesquely situated about 9 miles 
inland on the steep slope of a hill, behind which rise the 
bold Bif Mountains. It is surrounded by walls flanked 
with towers, and has on the summit of the hill a castle 
which is the residence of the governor. The streets are 
narrow, unpaved, and dirty, and with few exceptions the 
houses are poor. Some of the numerous mosques, however, 
are handsome. The principal manufactures are gun-barrels, 
coarse woollen cloths, and woollen and silk saiShes. The 
harbour of Tetuan, at the mouth of the Martil, allows only 
small vessels to cross the bar, and the roadstead is much 
exposed to the east. There is some export trade in cattle, 
grain, fruit, leather, and wool, principally to Gibraltar. 
The population of Tetuan is estimated at about 20,000 
(5000 Jews). 
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Ut ti4d to have been foun^d iu 1402 by refiigees from 
Orana^ It was taken by atorm on 4th February 1860 by tho 
jSIpaniarda under O’DoDnell, but reetored to Morooeo when peace 
wai concluded! 

TEIJTONES, or Tbotoni, a powerful German tribe, 
first appearing in histoiy along with the Cimbbi (q.v,). 
They are again mentioned at a later period by Pliny (/f.iT., 
xzzvil 11) and others as inhabiting a district in the north- 
west of Germany to tlie north of the Eibb. The name of 
Teutones was never employed either by the Germans them- 
selves or by the Romans as a general name for the whole 
German nation. 

TEUTONIC LANGUAGES. See Gjermany (vol. x. p. 
514 sq.) ; also EKOLfSH Lakottagb, Goths (vol. x. p. 852 
^AKDiHAVUH LAKGUAaxs, Fbisiaks, and Holland 
( vol. xii. p. 84 sg.), 

TEUTONIC ORDER, The, or Teutonic Knights of 
St Mary’s Hospital at Jerusalem (Deutacher Orden, 
Deutsche Ritter^ Orden der Ritter des HospUales St Marten 
zu Jerusalem)^ is one of the three great military and re- 
ligious orders to which the crusades gave birth. Its 
name is derived from a German hospital founded at 
Jerusalem in 1128, which disappeared on the capture of 
the Holy City by the Saracens in 1187. The pity excited 
in the minds of some German merchants by the sufferings 
of the Christian soldiers at the siege of Acre in 1190 
induced them to revive the work of this society under a 
somewhat different form ; and eight or nine years later the 
society, as thus resuscitated, was converted into a military 
order. Like the two other military orders, the Teutonic 
order adopted the Augustine rule of life ; and, in addition 
to the ordinary monastic vows, the members laid upon 
themselves the special obligations of tending sick and 
wounded pilgrims and of fighting the pagans. Frederick, 
duke of Swabia, took the young order under his protection, 
and it soon received charters from the pope and emperor, 
entitling it to the same privileges as the Templars and 
Knights of St John. Whatever was the case at first, the 
members of the order were ultimately required to be 
(Jermans of honourable birth. Priest brothers were intro- 
duced about 1220, and afterwards half-brotliers, like the 
fr^res servants Cannes of the other orders, who did not 
require to be of noble birth, and might, to some extent, 
continue their otdinary secular occupations. The distin- 
guishing garb of the order consisted of a white mantle 
with a black cross. 

Almost at once a rich stream of benefactions of all kinds 
began to fiow into the coffers of the order, which gradu- 
ally acquired extensive territories in Palestine and also in 
Germany and other parts of Europe. Its first seat was at 
Acre, and the first grand -master was a Rhenish knight 
named Herman Walpot of Bassenheim. The order rose 
to great power and influence under Herman von Salza 
who held the office of grand master from about 1210 
to 1239, and enjoyed the fullest confidence of both em 
peror and pope. He was also keen enough to see the 
hopelessness of the attempt to expel the Mohammedans from 
the Holy Land, and eagerly hail(^ the opportunity of trans- 
ferring the activity of the order to another sphere which 
was afforded by the invitation to undertake a crusade 
against the heathen Prussians. The successful progress of 
this crusade, the aggrandizement thereby accruing to the 
order, and its subsequent decline have already been nar- 
rated iu the article Prussia (vol. xx. pp. 6-6). Soon 
after the beginning of the struggle, in 1237, the Teutonic 
order absorbed the order of the Brothers of the Sword, a 
union which brought Courland, Semgallen, and Livonia to 
swell its territories. In 1291, when Acre, the last strong- 
hold of the Franks in Palestine, fell the order removed its 
headquarters to Venice ; but, when its centre of gravity 


became so obviously shifted to the extensive territories 
won from the Prussians, the scat of government was trans- 
ferred (1309) to Marienburg (r/if.) on the Vistula, where 
a splendid castle was erected for the grand-masters. The 
grand-mastership of Weinrich von Knii)rodo (1351-82) is 
the most prosperous period in the history of the order. 
Its territorial possessions far exceeded those attained by 
either of the rival orders, stretching tunn the Oder on the 
west to the Gulf of Finland on the east, and containing a 
population of two to three million souls Its government 
at first was excellent, and for a time it may be said to 
have played the leading role in the political histoiy of 
northern Europe. Wherever the order «pr< ad, C'hristianity 
and German national life weie introduced, ItsIc^enue8 
were very large, and its ranks woio k(»pt full by hosts of 
aspirants to a share in its pious and lucrative c rusadcs 

So long as the order maintained its own high stanclaid 
all went well with it. But its inteinal decay was syn- 
chronous with external events that would alone have been 
extremely perilous. The union of Poland and Lithuania 
in 1386 raised up a jealous neighbour, wliose power it was 
welinigh impossible in the long run to resist, while the 
nominal conversion of the latter to Christianity struck at 
the root of the order’s prosperity by depriving it of its 
mission. When there were no more heathens within reach 
to convert and despoil, the chief attraction to outsiders to 
join its ranks disappeared. After the conversion of Prussia 
into a secular duchy tlio Teutonic ordei still continued to 
exist as an ecclesiastical organization, possessing eleven 
bailiwicks in different parts ot Europe, with a total area of 
850 square miles and 88,000 inliabitants The head- 
quarters were fixed at Mergentheim in Swabia. Its poll 
tical importance was ot course now a thing of the past, 
and the scattered position of the bailiwicks only emphasizecl 
its weakness. In 1801 the bailiwicks to the west of the 
Rhine w^ore absorbed by France, and in 1809 the ordei 
was entirely suppressed by Napoleon, its lands going to 
the secular principalities within which they lay In 1840 
the order was resuscitated in Austria, where it now oxibts 
as a semi -religious kmghtliood, presided over by a loyal 
archduke. Of late it has been doing soinothiiig towards 
justifying its existence and connecting itself with its past 
history by engaging in the ambulance service m time ot 
war. The bailiwick ot Utrecht, which survived the deiree 
of Napoleon, also still exists, but the Dutdi icjuesentatives 
of the Older have become Protestants. The jewel of the 
order consists of a black and white cross, sui mounted by 
a helmet with thiee feathers. 

Tho cotnplcio organization of the Tuutonic older indudcd a 
giaud-mastcr {hoihmeittpr\ jauvincial niaHleis (Uindvieitter) toi tho 
greater piovmces, and cominandeia (iomtuini) loi the sin die i dis- 
tiicts and castles The jicwd of thoso oiluc is was not, ho^\cvcip 
absolute The grand-master to opiiatod with a < haptei (OTiHisting 
of the provincial maBtcis and five oUni iiupoituiit function ii its, 
while tne xnovintial masters in turn had to consult with thf 
council formed by the knight commaudei s Tlio priviU gts ciiioyed 
by the ordei in its palmy <Uys were of the most txtcusivc nuluii, 
and its relations to both chuiih and state wiic often of i int)st 
exceptional nature. 

Bee Voigtf Gesrh tf Tyeutwhen Bittfrordfni 'iV) , I olnm Vir f » Ost 
II. We$tPreunvn (^ol i , Gotha, 1881). and L Htichlke, labulu. OiUivu 1 1 t 
toniel (Beilin, 166 *)) 

TEWKESBURY, an ancient borough and markt t town 
of Gloucestershire, England, is situated in a fine pastoial 
valley at the junction of the Severn and tho Uppci Avon, 
and on the Midland and Gi(‘at Western Railways, Ti 
miles south of Worcester and 126 noitli west of London. 
It has three principal streets, which are rcguJaily built and 
well paved. The Severn is crossed by an iron bridge with 
a flattened arch of 170 feet span, trccRd by Triford in 
1824. Of the great Benedictine abbey, one of tho ncliost 
foundations in England, refounded and enlarged bj Sir 
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Bobert Fito-Hamon in the 12l^ century on the site of the 
ancient hermitage and Saxon monastery, there only remain 
the gate and part of the cloisters. The abbey church, 
consecrated in 1125, is a magnificent specimen of Early 
Norman. This elaborate cruciform building consists of 
nave and side aisles, with transepts united by a grand 
( entral tower richly arcaded. The choir terminates in an 
apse and is surrounded by an ambulatory. One of the 
most remarkable features of the building is the unique 
western front, the central part of which is occupied by one 
vast arch extending from the ground to the roof. Origin- 
ally it was filled in with Norman windows, but these were 
removed in the 14th century, when the whole building 
underwent restoration in the Middle Decorated style, of 
which it is one of the finest existing exain]ileh. The nave 
was refilled by tracery windows, and stone groining was 
substituted for the carved wooden ceiling, a like transfor- 
mation taking place in the transepts. The old Norman 
columns in the choir still exist; but above them rises a 
grand superstructure of Decorated work. The elegant 
clerestory windows are of the 11th century, with stained 
glass of the same date. The ambulatory was rebuilt some 
distauce farther out, and from it projected a Ixautiful series 
of chapels. The elaborate tombs iiK'lude those of Sir 
Hobert Fitz-Hamon, the Do Spensers, Alan prior of 
(Canterbury, Sir Guy de Brien, and the vault of Georjge 
duke of Clarence (murdered in the Tower) and his wife 
Isal»ella. Edward, ])ririce of Wales, slain aher the battle 
of Tewkesbury (1471) by the Yoikists, is also buried in 
the churcli, which has undergone an extensive process of 
restoration under the direction of Sir Gill>ort Scott, v In 
the High Street there are several ancient timbered and 
gabled houses. Bemaius of an ancient wall have been 
discovered a<ljoiiung the town. The piincipal modem 
buildings arc the town-hall, th(» philharmonic hall, and the 
corn exchange. There is a free grammar-school and a 
number of charities, including the disjjensary, the rural 
hospital, and Queen Mary's, llarues's, Bichardsou’s, and 
Bussell’s almshouses. Formerly Tewkesbury had a woollen 
trade and an important mustard manufacture, but it is now 
chiofiy dopeiideut on its agricultural trade. The popula- 
tion of the municipal borough (area, 2619 acres) in 1871 
was 5409, and in 1881 5100, 

The town is supposed to derive its name fioni Thcoe, a Sawn 
monk, who founded a hermitage licro in tho end of the 7th < entiiry, 
which was cluingod into a monastery by the duko of Meicia in 715, 
and rebuilt by Sir Kobert Fitz-Hamou in llO^J. On the death of 
Fitz-Ilamon in 1147 tho manor passed to tho Dp Clairs, who became 
merged in the De Siamsoia, they in turn in the Jlcnuchamps, and 
tlio lleaucliainps in the Ne Wiles. At Tcwkesliury took place, 4th 
May 1471, the battle between tho Yorkists and Luneasfnaiis which 
phued the crown on the head of Kdwaid IV. Dm mg tho Civil 
War tho town was octupied by the Parlianiontiunns, who weie 
driven out by the Royalists ; but it was snipiised ami captuiod by 
tho foiiner in 1644, after which it isunained m tlnir j^ossessiou, 
Tewkesbuiy was Hist incorporated by £li/abcth in 157 i, and when 
.lamoH 1. sold the maimr to the corpoiation in 1G09 lie gianted it 
a now (barter with extended privileges This Iwing lost duiiiig 
the Civil War, a new ch irtcr was granted by Chailes 11. Between 
1692 and 169R the town was without a coriionitioii, but a now 
chaHer was gi antis I by AVilliaru III., which remained the govern- 
ing charter until the ))assiiig of the Municipal Act. Until 1R67 
Tewkesbury ratuniod two metnbera to the Ilouso of Commons ; 
from 1867 to 18R6 it returned one ; and in 1885 it heiamo ineiged 
in the north or Tewkesbury division of ({loucehtersliiie. 

The jinnales de ThfoU>Hna (1006-1263) are puhUshod m AumUs 
edited by H. U. I^uard, 1MI4. 

TEXAS, the largest in area aud the eleventh in popula- 
tion of the United States of America, is bounded by the 
Gulf of Mexico on tho S.E., by Louisiana and Arkansas 
on the E., by Arkansas aud the Indian Territory on the 
N., the latter extending north of its northern prolonga- 
tion (the Panhandle), by New Mexico on the W. and N. of 
its western prolongation (the trans-Pecos region), and by 
Mexico on the S.W. Its area in 1880 was 262,290 square I 
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miles, or one-eleventh (nearly 9 per cent.) of the entire 
area of the United States. The extreme length is 740 
miles, the breadth 825, and the coast line 400 miles. The 
boundaries, as recognized by the United States Govern- 
ment,^ are — the Gulf of Mexico from the Bio Grande to the 
Sabine river, the Sabine river to 32* N. lat., thence the 
meridian of 94* 10" to the Bed river of Louisiana, thence 
following that river west to its intersection with the 100th 
meridian, thenc#north to lat. 36* 30", thence west to 103* 
W. long., thence south to lat. 32*, thenco west to its inter- 
section with the Bio Grande, which river constitutes the 
Bouth-westom border of the State to the Gulf of Mexico. 

The fiur&ce features are exceedingly varied, tiie prevailing ele- 
ments being steppes or treeless plains in the north-west, mountains* 
w'cst of the Pecos river, forests m the east, marshes adjacent to the 
coast, low prairies in the south-east, and a combination of prairies 
and brakeu hiUs, interspersed with forest growth and thickets of 
tall shrubs (chaparral), iu tlio centre. These regions are classihed as 
follows (see map below). (1) The coast ]>lain is tho direct geo- 
graphical and geological continuation of the other States which 
homer on tho (lulf of Mexico. It includes all tho countiy cast of 
a lino concentric with the coast, drawn from Tcxaikana in tho 
north-oabt coraer of the State to near Laredo on the Kio Grande. 
Tho general direction of its slope, in common with that of the lest 
of the State, is from noith-wost to south-east. Its altitude ranges 
up to 600 feet. Tho immediate coast strip is newly wade niaish- 
land ; west of tliis and north of the (Colorado liver are forests ; and 
to the south of it the country is mostly a plain. (2) 'I’ho black 
prairie region suc- 
ceeds tho coast plain 
on the west. Its west- < 
cm bordei* is sharply 
defined from the 
Red river to the Rio 
Grande, beginning ' 
at Denison, passing 
through or near the 
cities of fihorman, 

Dallas, Waco, Austin, 
and San Antonio, and 
then deflected west- 
ward to Kagle Pass. 

It is a gently undu- 
lating prairie, covered 
with a rich black soil, 
and varies in altitude 

from 300 to 700 feet « , . i i i . 

(8) The central region 

extcmla from the black nrairio region on tlio east to the eastoin 
escarpment of the groat plains on the norlh->\cbt and the trane' Pecos 
mountains on tho south-west. Tli is is tho only i cgion of Texas w Inch 
is not the direct continuation of tho physical fcatiixes of some ad- 
joining political division. A gi eat variety of conditions is cm braced 
within its bounds. Iu its noitli-eastern jmrt aic two long belts of 
stunted forest (the Cross Timbcis), extending from the Red iivei 
to tho Brazos, and He|>a rated by a prairie 50 inilos in 'VMilth. This 
is tho most fertile portiou ol tho entire region. West of this 
sub-regioiL and north of the Colot ado is a broken, arid loiuitry 
(the Coal-mcasuies), having a sandy, pebbly soil, covered with a 
seatieivd growth of vegetation. West of tins, between tlie lOOlli 
meiidian and tho escarpment of the plains, is the gypsum countiy', 
consisting of the so-eaDed “red bods* of the western United States, 
uceoiu]>auied by massivo deposits of gypsum and otlier salts. This 
country is wuen sculptuied by erosion, and iu jdnees resembles tlie 
bad lands ” of tho upper Missouri country. Tlieio are also exten- 
sive intervals of prairie here. Near t he centre, in tho ooun tics of San 
8aba, Mason, and Llano, is a rough, semi-moiintaiuoiis area of older 
formations. The southeru half of the central ri‘gion is a broken 
country of white limestone fonnation, semi-tropical in climate, 
and covered witli scraggy vegotatiou, its iiliysical Jcatiires gra.duat- 
ingiuto those of northern Mexico. The south-westoru pari is a 
rolling plain, entirely destitute of streams. Throughout the 
legiou, at intervals of many miles, low', truncated hills (hvftcs) 
occur, rojiresciiting the remains of limestone fonnations now being 
rapidly eroded. The region, as a whole, is jioorly watered. It is 
best adaptcil for cattle aud sheep raising, and is the chief locality 
of those industries in Texas. The altitude varies from 700 to 
2500 feet (4) The plains region is the ^lortion of the State west 
of the lOlst meridian and north of the thirty-second ^Mirallel, 
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^ The State does not recognize Die South Fork of the Bed river 
as the northern boundary, but insists upon the North Fork ; it also 
claims the 100th meridian as laid down upon Mellish’s map (100 miles 
east of the true meridiaB) ae the eastern border of the Panhandle. 
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commonly known ao the ** Staked Pkln*' (Llano Estacado). It 
is the direct southern continuation and termination of the great 
of the North American continent which extend along the 
o^m slope of the Rocky Mountains from British America to the 
Rio Pecos* The eastern edge is well marked by a stoop escarpment, 
wliicli, in consequence of destructive erosion, is constantly receding 
toHhe westwaro. The surface is smooth, and utterly devoid of 
forest growth or streams of water. But there are many small 
ponds or lakes, and in the southern ])art these are saline. The 
soil is light, ricii, and porous, and is covered with a good growth of 
grass. Until a few yoars ago this nigion was totally unpeopled, 
but many poi’tions of it are now (1887) used for grazing purposes, 
water being secured by means of wells or aiiificially constructed 
rcsorvoirs. The altitude ranges from 2500 to 4000 feet. (5) The 
trans-Pecos or mountainefUs region west of tlio Pecos river is com- 
posed of numerous mountain peaks and ranges, with intervening 
valleys of many miles in width. It is poorly watered, and the 
populaiion outside the iinmediato Rio Grande valley is very sparse. 
The general level of the country is from 8000 to 6000 feet. 

The rivera are separable into several sub-systems. The Rio 
Qrando and the Arkansas, constituting the north and south limits 
of the Texas drainage system, with their respective tiihutaries, the 
Pocoa and the Canudian, originate in a limited distnet of northern 
New Mexico and Colorado, and ultimately icach the seal at ]ioints 
a thousand miles apart. The Canadian and the Pecos have cut 
deep cahons througn the Llano Estacado. The former coutimios 
eastwanl tlirough Indian Territory, and the latter southward, join- 
ing the lUo Grande between 1 01 “ and 102" \V. long, on the southern 
Iwrder of the State. The Rio Grande and the Pecos leceive no 
tributaries of importance in Texas, but are constant in their flow. 
The next and most important group eoinprises the Rod, tlio Bta/os, 
and the Colorado, all of Avhieli oiigliiale along the castoin holder 
of the Llano. They traverse similar regions, and have a giMieial 
resemblance in character of sediment, irregulirity of flow, velocity, 
and toiiogranhy of di .linage basins. Their brackish water is princi- 
pally denvea trom the sudden precipitation of rainfall along the 
gypsiferous escarpinonta of the Llano. Its volume is ordinal ily 
small, the flow often ceasing entirely west of the lilack nraine 
region. There uie periodic freshets, however, which siuidenly 
swell the volume to enormous pioiiortiona. These freshets, laden 
with the lich red loam of the plains, usually rcai'h the lower in- 
habited sections of the State in period.s of drought, and aie termeil 
“rod rises” Much of this sodmient is dcjiositcd ii])on the flood 
plane of the lower valleys, and by this process the most valuable 
sugar and cotton lands of the toast plain have been built up. 
Another iinpoitaiit gioup consists of tlio Sabine, the Tiinity, the 
San Marcos, the Guadalupe, and the Nueces, most of which have 
their origin near the western bolder of the black piaino legion. 
These streams have a greater volume ami are nioio const int in How 
than any others, and are usually without deep oahoiis or wide 
bottoms. Alaiiy of them, csjiecially those south of Austin, have 
their origin fioni large springs situated along the toot of the escarp- 
mcnt*line extending fiom Austin soutliw’istwaid. Aiiotlur suli- 
sidiaiy system of streams originates in the iiarrow*^ (i>u.iteinHiy 
region along the coast, within the district of the greatest rainlall. 
These streams aie tidal, and Hoinetiines navigable towards tlicir 
months. Most of tlmm aie locally kiioAMi as ha>ous. In general, 
the livers of Texas are not adapted tor inigntion or iiavig.ition. 
Neither do they allord much available waterpower noithol Austin. 

The entire geologic series, with a tew exceptions, is represented in 
Texas. The eailicr Palam/oic rocks, including the pio Gambiinn 
(Kew^oenawiaii ; A in accomj>anying gcologual map), the l^ots- 
dam (or), and tlie Ordovician (or), up to the Trenton, uiulerlio the 
State, but arc only exposed in two limited distriUs. The first of 
these is in the counties of Mason, Llano, liuiiict, and »S:ui Saba 
in the ccntial region ; the other is in the. disturbed mouiitahious 

E ortion of the lians-Pccos region. The Cambrian was deposited 
oii/ontally upon the upturned Kew'eciiawian, and the Oidovieiaii 
appears to lest ronformably u}»on the (Jamhiinn (Totsdam) ; hut 
there w'as a continental elevation of the whole region, piohably 
comrijeiicing at the close of the Trenton epoch, which coiitimied 
nntil the hegiiiiring of the Coal -measure epoch, for the irpp<'r 
Silurian, Devonian, and snh-(’arhojiifeious aie absent, and the 
Ciirlier rocks aie disturbed 'fheso eailier raheo/oic sediments 
present no tnaiked atratigrapfiieal or imla ontological dillereiu'es 
from the same formations throughout the continent, and tlius 
show the widely distributed uniformity of conditions which then 
existed. At the commencement of the ( 'arhoniferous period, how- 
ever, that marked ditrorcnca of faunal, lithologh al, and strut i- 
graphical features Iwgan which distinguishes the synchronous 
deposits of the later formations of the western and eastern portions 
of the United States. The Texas region has been the transition 
ground, and hence all the geologic deposits, heginning with tlie 
Carhouiferous, have two far'es, dependent upon their g<*<»graphical 
position oast or wrest of 100® W. long., and representmg the sedi- 
ments either of interior continental basins or of the waters of the 
Atlantic daring alternating periods of submergence and emergence. 


The Carboniferous rocks, and most of the succeeding fomaliowL 
are oxpo^ in two widely seisiratcd portions of the State, with 
entirely different lithological and iaunal aspects. The mutual re- 
lations of these series have never been traced The hrsl occurs in 
the central region between 97" and 100" W. long., north of the 
Colorado river, and consists of days, sandstones, conglomerates, 
limestones, and coal seams of workable thickness. It is the south- 
western prolongation and termination ot the Coal-measures of the 



cant cm United States. These roiks, although in gem iu1 simihu to 
them, difler in some res]>ccts from those ot the saiiio foiiuatioii 
further east, and also exliihit a few H'scmhlances to the strntly 
marine Carboniierous of the Rocky ^Mountain region (iv-*) To the 
other series belongs the trans-Vccos CurlMimferoiis (k*). Although 
this is of the samo geologic ngo as the eastern (k)a)-mcasuies, it is 
a purely marine de|>osit of limestones and sandstones, and is hairen 
of vegidalile remains. It is exposed along the Guadalupe nnd other 
mountains of the trails- Pecos region, forming the most eo&t«m 
outcrops of the non-coal-hcaiiiig Ctuhoniferons of the west. 'J’lie 
study of the urcul distiihution and relation of the strata intenening 
between tJie Oai bouifei uus and the fully-i<lenlilied Cittaeeous in 
Texas ha.s not been begun. Tlie JVrmi.in, Tiiassic, and .luiassic, 
if they e.\ist, have not been dcuriy diagnosed, allliough these 
names have been applied to the sciies ol nuks west of the central 
Caihonifoious region. Tlie tliickiiess of the sediments belonging 
to these undcteimiued str.ila is veiy great. They me mostly un- 
fossihfeious, and the jirestmc of stratilicd gvpbiiiii and «>lh(i salts 
indieatos that they were Lad down in an intciior basin ait oH horn 
oecaiiic waters and wcio too highly eoncentuted for tlio<Mstene« 
ot molluscaii life. Ceitain of ilicse depcteils, known us “rej ])i*ds” 
or “Jura-Tiias” (,ii), e\lend hemath the Llano Kslacado, aiioss 
New Mexico, and into Aii/ona The (’retactous is by iai the most 
eouh])ic*uons and exiensivo of the geologic loiiimtions of tin* State. 
It oueo covcied the ciitiic tiiiiloiy, hut has been eiotled away in 
many places west ol the black piuiiic regmn, cxjiosing the ohbi 
fmmatioiis, and is coveicd to the east of that legion hj moie icf « iit 
deposits. Fioin tlic fact that the lowest uieiiihci ol tin series is 
found resting directly ujion flu* pie-Gamlnidii in Llano « ount\, tlie 
Garhoiiileious in Ijampasas and Liu* eimnties iioithwaid, llu Silui i in 
in the tians-Peios legion, and tlie Jina-Tiiaa hods m the j)l iins 
legion, it is evident that its beginning niaiked a jieiiod ol conti- 
iieiital Buhnieigenee, and that this suhnieigeiioe, fioni the gnat 
thickness of pc*lagie bf'ciiinents in it, was long contiinied. 'I’lie 
lowest member of the seiies, the oldest know'll of tin* Anurican 
Cretaceous, is uiiknow'n <.]sr*wlu*ie in tin Uiiitnl Sfifes, and its 
peculiar leaturi*s give individuality to the (mtial ngion. 'I’liis 
moiuber (in), w'hhh may he called the Texas groiiji, tin upiivn' 
lent of the Ncucoininii of Kurope, and m.iny of its tossils ue ( oininon 
to Eurerpe and America. It is not e\iK»s( d cast of flu m nir il i< gron, 
except (probably) in the ssliiies of Lonisnini. ^’luic w.i-^ a gieat 
elevation of this dwp-seri foiinaf ion al its close, »s is ult< >l< »1 h> flic 
shallow water sodimcnts of Littr gnuijis depositMl niu onlonnilJy 
upon it. The Middle (n , (s') and the Cnlueous 

ami r»^) are also well ox]»osed. The hhick tnaiiu T»gion is under- 
lain by the middle and upper gnmps of the inariiK* Cretaceous 
eharaoteristic of the other flulf States and known as the Jtotteii 
Limestone ((’h^) and Hipley (rs') gioups The (Trt.iccous groujis 
of the Rocky Mountain legion extend into T( \as, and aic exposed 
in the trans- Pecos region and along the lows r Rio Gtaudo. The 
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the dwoct geomphioel continuation of the formations of the other 
, Oulf States, fhey occupy the coast plain, in bands approximaMy 

c*oncentric with the aliore of the Gulf of Mexico, and represent 
the sediments of its receding waters. The alleged occurrence of 
the fresh«wator Miocene, tiie Loup river group (m), upon the Llano 
Kstacado hra not b^n demonstrated. Qua^naiy (q) and othor 
i^*ent sllavial deposits occur along the coast and the um^r terraces 
of the tm*ee older nvor systems as far west as the eastern border 
of the central region. This is attested by the character of the de- 
pouts, accompanied Iqr well-anthenticated remains of the elephant 
and mastodon. These Quaternary soils are mostly tlie redeposited 
detntus of the strata of the eastern oscarpment of the liano i 
Ihtacado, which is carried down by the “red rises.” The smfece 
' features of the cen^ region are the result of sub-aerial domidalion. 

The black prairie is protected from this destructive erosive process 
by the tenacious character of its soil ; and the coast plain is covered 
w a luxuriant forest growth, and is constantly extending eastuaid 
by the receraion of the shore line. The final emeigonce of the State 
^ began in Middle Cretaceous time, and was connected with the same 
movements that brought up the Kooky Mountain system. The 
straU of Texas, except tlie Palaeozoic groups, are soft, and yield 
, reaiiily to disintegration. A lew eruptive sheets are found in the 

^ ^ trans-Pecos region and along the lower Hio Grande, being remnants 

of the eastern edge of the great eruptive area of the Rocky Moun- 
tain region. Oianitic masses occur, as oxtrusions from the pre- 
Cambrian, in the central and trans-Pecos Paliposoic deposits. 

Honn- The easteru ranges of the Rocky Mountain system are deflected 
IMas. towards the Gulf of Mexico after passing south of 88“ N”. lat., and 
, take a south-easterly course through Texas into Mexico, tlie trend 
of tlieir axes being generally parallel fo the direction of the Rio 
Grande and its principal tributaries. The only true mountains in 
Texas are situated west of the Pecos, with the exception of a feiv 
, foot-hills whicdi le -enter the State from Mexico near 

Kagle Pass and follow the river to an undetoriuined ]ioint lielow 
Tiaredo. The principal ranges arc the Gundalupo, Limpia, Chinali, 

* Los Chisos, Organ, and Franklin Mountains. They are (*omposed 

of older locks, in most places ; the later formations have been 
washed away, except whore protected by eruptive flows. The most 
eastein and northern of these mountains nie usually the highest. 
Guadalupe Peak is 9000 feet ; Liin^na Peak and the crest of the 
Ohinalis, from 8500 to 8000 feet ; Kagle Mountains, 7000 ; and 
the intervening valleys from S.'iOO to 6000 feel. The low buttes of 
the central region are nasi ailed mountains upon most maps. 
There aie several wcll-deniicd escarpments extonding for long 
distances, approximately noi th and south The step of the first of 
these, frmn Austin to Eagle Pass, is fiom 200 to 500 feet high, and 
is the result of an elevation at the close of the early Cretaceous 
porio<1. Near the 100th meridian another esraipmont occurs, and 
along the easteru and southoin borders of the Staked Plain still 
another. The western lutri of the coast ]daiu has a few low hills. 
The rest of the State has no notable proniiiioncos. 

IHSttonas. The mineral rosouiees of Texas have not been mapped or studied, 
and hence the State ranks last in nnueial pioducts. The traus- 
Pei'os region is rich in silver and lead ores ; but the State owns the 
mineral rights of noaily all the land, and has hitherto declined to 
open them to development. Only one mine is woikcd here. Silver 
and gold have also been discoveiod and mined in Llano and Mofeon 
counties, but without surewssful results. Gold occurs throughout 
the iiiariiio limestones of the loaost O'oxas) gionp of the Cretm-cous, 
but not in sufliciont ejuantity for profitalile extraction. Rich but 
not abundant copiw ores occur in the drift of the gypsum rouutiy. 
Iron mo is found in the Teitiary of eostom Texas, and is profitably 
reduced in a few charcoal fuinaees by the aid of convict lalioui. 
At present tlicse are remote fiom coal ami sui fable moans of trans^ 
citation. Magiiotie iron ore occurs in iho pie-Cambiian rocks of 
Mamin county, and recent analyses show it to be cinial in quality to 
tho best Swedish ores. U is m groat abuiulanro, but lomote irom 
moans of tiunsportatioii and fuel Ores ot iron (spheBro-sideiitiO 
occur in the central Carboiiifeious formation, but tlieir commercial 
value is unknown. TJie non-metals occur in groat abundance in 
diirerent portions of tho State, including salt, gypsum, nuignesiiuu 
. sulphate, natural cements, kaolin, and other clays. The unutilised 
be^ of massive gypsum are, with the exception of tho*,e of the 
Sahara and the Amies, tho purest and most extensive in tho world, 
ffalt is gatheied from lacustral deposits oi rained at El IW 
Colorado City, and along the lower Gulf coast for local use. The 
coals ot the central Oorboniferous area have been worked to some 


the late Cretaceous ooals of Kew Mexico and Ckdonidow It is 
worked at Eagle Paas and Santa Toma^ near iMredo. The beauti- 
ful marbles and other ornamental atones of the State are untouched 
with the exception of the Llano county granite. 

The amount and regukrity of the niinfall decreases inland, the 
mean annual varying from 52*8 inches at Galveston to 18 at El 
Paso in the exti'omo west and 28 at Mobeetio in the extreme north. 
The subjoined table mves the mean temperature and rainfall H 
certain repro«*e ntative localities 

Mean Preeipltatlen in Inches. 

Btatiou. si 3 ^ S* S b* 

I I I I I 


18-3C o-es ll'iir 10*93 46*79 
.. 52 80 


0*41 9*44 8*84 8*80 28*50 

5*77 0*58 7*00 8*52 22*88 

4*95 6*25 0*14 4*17 21*51 

4*14 7*67 0*65 4*85 22*01 

8*50 8*00 6*54 2*08 21*88 

5**16 9*07 0 88 B*58 25 40 

6*80 10 44 8*22 3*90 28*93 

5*40 0 71 7 18 4*22 23*61 


Btatiou. 

fa *1# 

Tooirt rittiH. 

• 

Uibnei 


Galvobtoii . .... 

7002 

Indianola 

70 01 

ralcHtinp .. 

65* 

httlne Jleghn. 


DenlHon 

800 64*03 

Austin . . 

0f>O 07*84 

BanAntoiiiu 

000 03-09 

Central Jleifion. 


Foit Uttlknap 

3000 .. 

„ Clmdburne . ... 

2020 .. 

„ Griffin 


„ Clark 

1000 

„ Duncan 


>• Inge 

845 !! 

„ Mason 

1300 .. 

„ Makavet 

2000 .. 

Plaine Itegion. 


Fort KUiott . ... 

. 54*0 

„ Concho ... . 

.. 03*0 

2*raws PeeoB Region, 


ElFkxo . 

8830 68*2 

Fort Htockton 

4050 02*8 

j „ l)a\is . 

4700 69*0 


won »ru. j eruury nurous lignite, oi iignt specinc gravity, is 
found in great abundance all along the junction of the epast plain 
and black i»fairie regions. It is worked to a small extent, but 
has no commercial vmue. The most important coal area is the 
semi- bituminous lignito belt of the trails- Pecos and lower lUo 
Grande regions, which is the direct geographical continuation of 


Tho coast plain and the black prairie regions have abundant rain- 
fall for agricultural purposes. It decreases, liowevcr, to the west, 
and varies greatly in different years, sometimos being ample ; but in 
1885-86 it did not average 10 inches. Tho precipitation is also 
very sudden, seldom lasting moie than a few minutes at a time. 

Only 52 per cent, of the 20 inches of rainfall in the central region 
and west of it falls in the agricultural season, one-half being in 
summer and the remainder in autumn, so tliat it is equivalent to 
only 15 inches in regions wheio the rainfall occuis in more pro- 
ultious seasons. This condition is, however, cspeciaily favourable 
for grazing. There are few statistics of the plains region ; but the 
rainfall along its eastern obcarpment is sMitly greater and more 
regular tlian that of tho central region. The temperature varies 
neatly throughout the State, both m extremes and means. Fort 
Ringjj^ld on the lower Rio (xrande is the hottest point in tho United 
States, except Key West, Fla, Its mean tomporuture is 73*4y?ahr. ; - 
that of El I'bso is 63®, and of Mobeetio 54*6“, The prevalent winds 
are southerly and^ south-easterly, and blow constantly across tho 
State, without which its summeis would be unendurable. The Rio 
Grande valley is not subject to frosts. Snow seldom falls south of 
Galveston and Austin. In the Panhandle the winters are severe. 

The arboieal floia of Louisiana and Arkaiibas extends into north- Flora 
eabtern Texas, conformable with the coast plain, whcio, immediately 
south of the Colorado river tho groat pine belt of the Atlantic 
and Gulf coasts terminates. The flora of tho great plains region, 
principally consisting of nutritious grasses, enters tho iioith-westcrn 
|K>rtion of the State and extends south to the Sid parallel and east 
to the 101st meridian. Tho peculiar plants of the Kocky Moun- 
tain plateaus penetrate into the traiis- Pecos region, wliile the 
north Mexican flora is found along the Kio Grande. Tlie central 
region is a transition ground where those lioi4Ui find representation 
generally in deteriorated and dwarfed species. In the coast plain 
occur the long and short leaf pine, with many species of oak and 
hickory. The black prairie xegion is destitute of trees, except 
scattered individuals of live oak and tlie mes^juite bush (/Vosojois 
gUiTtdulom)* The bread river valleys of tbis region, however, are 
well-timliered with pecan, cypress, cottonwood* and several species 
of oak, and have a vigorous growth of smaller shrubs. West of the 
black prairie region the dwarfed, stunted trees are of little value 
except for fuel. Tlie river valleys have the same uhaiacter of trees 
as further east, but the rocky highlands are covered with scraggy 
bushes (chaparral) of oak, juniper, and eSdar. The summits of 
the Guadalupe and Limpia ranges, in tho trans-Pecos region, are 
clothed with forests of the yellow {JPinua ponderom), flexible (P. 

and nut pine (P. taulU), all of which attain great Size. 

Many smaller trees grew on these mountains. The vmleys and 
several of the ranges in the last-named region, however, are desti- 
tute of trees. The entire Rio Grande valley, from El Paso to 
Brownsville, grows many species of Oaetus and other prickly, cori- 
aceous shrubs. The gnirees of the Stale are especially numerous in 
species, and are found most luxuriantly on the prairies of the lower 


> 
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cdMt, iht central, and th» plains regions The lumlser supply of 
the State comes entirely from the east Texas pine forests The 
cedar, Jnniptr, and mesqmte are only utilised for fuel and foncmc 
The idaok Iwai (Uisua ameiteanwa), panther {Felu emieolor), 
and lynx (telts ntfci) are common to all parts of the State The 
bison, wild horse, proimbuck (JnMoeapra amerusam), coyote 
(Canif latmns), giey wolf (C iupiw), eastern piaino dog (C^owys 
ludmaanua), and the lesser Mammalia of the gieat Kooky Monn 
lam plaina constitute the fauna of the north-western part of the 
»State, reaching into the western part of the central remon Thoir 
aouthein limit is approximately the Slst parallel The highest 
ranges of the tians- Pecos region possess the unique avun and 
mammalian fauna of the Rocky Mountains, including the black- 
tailed 01 mule deer (Canapes marrolit) and Rocky Mountain sheep, 
with a few Mcxit an spedos The lower valleys have a mingling 
ot the Mexican, Bocky Mountain, and great plain faunas Along 
the valley of the Rio Grande, and extending iiorthwud in places, 
the subtiopieal fiiuna is Mexican, including the peccary {Da^tylea 
t&r(nuUm\ armadillo (Dasi/ptui peba), laguar (Felts onut), and 
ocelot (F^li^ pardalis) Among the bn as are the scissor tail 
{Milvuhis forfientu^), Mexican eagle (Polyboftta ehenitay\ eba- 
anal cock {Geoiotei/r viatu us), and numerous other Unique foims 
he fauns of the humid wooded toast plain is the south ueatcin 
( ontinoatiou and termination of that of the boulh Atlantic and 
Gulf States, with slight variations, and includes the Virginii deei 
{Cartams leurmuA), raccoon (Procyon lotm), opossum 
vtrgiiitana), alhgutor, ht The black piaiiie le^on limits the last 
named fauna on the west, ex( ept in its wooded in cr bottoms Iho 
rential legion posscssts icpusentatives ot the great plains, Rotkv 
Mountam, Mexican, and Louisiana faunas, but none ot them (loss 
it into other regions It is a true transitional giound of most of the 
faunas of all tempeiate North Amciun cast ot the rocific slope 
ula The total ])Opuhition iii 1S80 was 1,5‘)1,749 (837,840 males and 
753,909 females), and in 18S7 it was estimated to luvo usen to 
2,415 000, giving 9 2 inh ibitaiits to the square niilt Of the 
population in 1S80 1,477 183 wore natnesof the United States and 
114,616 foreign l)mn Theiewero 393, 184 Kcgioos, 136 Chiiiest, 
992 Indians, and 4i 000 civili/td aborigines (Mexicans) Of the 
entire population 522,133 pi i sons weio engaged in occupations as 
follows ~ in agiicultuie (including stock i using), 369,317 (68 8 pei 
pent), m law, mcduine, and other professions, 97,651 (18 7 jsi 
lent) in ti ide uid tiansportation, 34 909 (6 7 per cent), lu 
tnanufactuiing and imiiing, 30 346 (5 8 pei cent) At the same 
ilatti there wcit 81 5 1 ^nisonc is 2276 idiots, 1564 ins me, 633 ])au])cif», 
1 575 blind, and 771 deal 13 9 pa eent ot the native whites 24 7 
of the toreigncis, and^75 4 of the Negroes— *oi 29 7 pci cent ot the 
entire popuUt ion weie unable to road or wiito The population 
of Texas has iiun isecl inoie rapidly than that of any State iii the 
Union etci]it Kansas Ihc follow mg tabic shows the inci case ioi 
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Iho population of the piincipal cities, according to the II S census 
of 1880 and tiustwoithv cstiimtes in 1886 wis as follows — 



1880 

isSo 


IbsO 

1SS6 

Oalveston 

22 24S 

>0 000 

Austin 

11 on 

2)000 

San Anioniu 

-O^-'O 

S 000 

riitWiith 

I t(8 

2 000 

Dallas 

30 ) H 

>.000 

Wai » 


20,000 

U JUMton 

10 18 

23,000 

Denis )u 

oir* 

12 000 


84 per cent ot the total population of the State is found cost of ilio 
cential region— the black piaiiie legion (noithein halt) being the 
most densely populated, and the coast plain next Between 1880 
and 1887 there was a large flow of population into the trins Pec os 
and plains regions, and during the last two yeais mentioned a 
deciease m the central region The poinilation consists pnnci 
flatly of white natives of the southern United Fttates, except iii the 
counties of Biaros, Fort Bend, Hamson, Marion, Moore, and 
Washington, where it is of Negro race , in the < ounties of Fayette, 
C olorado, Guadalupe, Comal, and Gillesfuo, wheie it is Geiman ; 
and along the Rio Grande, whcie it is Mexican 
Of the United States Texas pow ranks fiist m the pi eduction of 
cotton and cattle, sei oud ui sugai, sheep, mules, and horses, eighth 
in noe and pigs Tlie eastern third of the State, containing 80 
per cent of the entire population, is agncultural , the loroainder 
pastoraL The chief crops are cotton and Indian com , wheat is 
in the northern part of the black prame and eastern part 
of the central regions, sugar in the lower bottom lands of the Brazos 
end the Colorado, nee on the coast The chief vegetable products foi 
IS80 were— cotton, 806,284 balee , Indian com, 29,065,172 bushels , 


wheat, 2,667,/ 37 , oats, 4,893,359 , sweet potatoes, 1,460,079 , Irisli 
potatoes, 228,832 , barley, 72,786 , rye, 26,899 , sugar, 4961 hogs- 
heads, molohscs, 810,606 gallons, ha\, 59,699 tons , tobacco, 221,283 
pounds, >*ie, 62,162 fiounds, oichaiU piodncts, to the vilue of 
$876,84« Iho total \alue cf these jioduds was $63,076,311 
Since 188k .he quontitv of cotton piodiutd annually lus exieethd 
2,000,000 balls, of 600 pounds each In 1880 tluio were 174,134 
farms in the State, with an aggregate o* 1- 6^0, 514 ains ot im 
piovcd land The faiins aie usuilh ot lai,,i t.i/p, aul ganlin, 
orchaid, and dairy piodiuls an ciitii 1> atioiulau to ilantitioii 
crops The wouthein mit of the coisl jlaiu and the icstof the 
State west of the hlatk piaiiie region aie pemlm]} uihpted to 
paatoial pui suits, whii h aio fiitiuly sq)aiatcd fioni agiunltural, 
the cattle and sheep being allow i I to loam at lirgo or cm lose d 
in enonnous pastuies, when tlic} subsist without other food or 

shelter than natuic aflbils lu 1880 tluro wm m the Stat 

4,084,605 cattle, 2,411,683 sheep 1,950 >71 ni^s so,f06 hoises, 
and 132,447 mules and asses The she t]) walks m inur piiti n 
Urlv confaned to the soutluiu hall of the ceuti il i gim, lududiii,^ 
the lowei Rio (xiande s illey 

Ihe exputts aie (otton, wool, and hidts most ot whnh ire 
shipped from Galveston or si iit ovcilaml b} lail III hut im 
poits arc manufaetuud aiti los used lu the St itc, als) cod and 
lailw ay matei lal Apai t fiom t small ictail 1 1 luU along t hi lioi di r, 
theie aie no exports to the iil)oiiiiug St it s 1 he ] iin i] d st iporl 
ind commernal ill} is (. dMstori ihe mihage in iulwa}s lus 
imuascd from 1048 in 1S72 to 6974 m 1382, and to 70 54 in 1S86 

Tho iounders oi the Slate made libiial provision bv gr nils of 
land and loxi nue, foi public education, but then intintions hivi 
not hi til earned out b> hubsequent b gishtion 1 1 x is oi uj n s tin 
anomalous position of having the best s bool fund md tin jKioiiht 
s bool B}stem in 1hi I mini Slates The j ublu frti mIiooI bvstem 
jrofMi consists of two noimal si bools lor the fucpirution of 
tiaehers and iiumetous distiict sihools, open ior loui months in 
tho XI ai In most of the cities tiie State fund is snp} Irmenti d by 
local tiwtion iiid cxiillrut sihools iro iniiutiiiiid In 13S5 
tlutc Will 489,795 ihddtcn within sihool agi and tin cof>t of tin 
maintenance of the whole svstcni was $2 362 226 Theie arc ini 
H Uools for sciomhi} cduiaticn (xerpt the hi^h s hools oi a (cw 
cities 3 he Stati uuiv cisity is at Austin it is al und intly endow cd 
with lands, hut does not nccne th full bnnht of its icvcnucs 
Thcte IS also a Sliti agniulturd end me him il i dligi, hut 
technical tiaiiung is nmdi sccondar> 

Jhc State gpvciinnrut diflcis somewhat from those of tin le t of 
tho Union, owing ii the fai t that it h is lu I to a hpt itsi If to tin 
ilnnnistiation ot the gicat public donuiu b} whi li most of tin 
public institutions jii suppoitid indwoiksof intiinal impiovciiicnt 
iecomphshtd ind bcc lusc much of tin attintiouof tin (.ovcin 
incut has be n nucssanlv diveitcd to the pioteition «1 its ixtui 
sive fiontioi 3 he fxeiutive gov ci nine nt cciibistb ot a governor, 
(omptiolleiy luasuui, lomnusHionor of the gnicial 1 uni olhet ami 
HUperintf ndeiit of education dreUd bunmilly with in ittoiiiey 
general and a sccietury of ** ate, appoint! d b> tin govoinoi 3 he 
ludieiary consists ot two couits ot tinil s[qial one foi inminal 
the other for civil busnuss , foity itinoiant liighii couits foi tin 
Inal of pinal ofhncis uid mil hints luiutsloi mishiinsnoms 
and miiioi mil c isis in ciih coinilv , and luminniall jiistnis 
courts for iiiht healings Ihe ligislntuii loiisists ot 32 scimtois 
ilectcd for four ycais, and 115 incmbcis of tin house of irpicsoutu 
lives elected foi two x ais It is icstintcd bv tin lonstitutioii to 
biennial sissionsof Jiimt} da>s c icli The State is divided into 
thirteen congrchsioiial and foit\ judnul elcition dihtn Is It is 
also divided into 232 counties 75 of which have no population, or 
liiHufiic lent pojuilation to be orgam/nd ha h louiitv is divicbd 
into fom loinmisstoinis }iciinith and i v living numboi of siliool, 
c lection and justnes ])ii i nn Is '1 lit Slate has alwa} s maiiitaincil 
a coxps ot tioops fotninl} for piotution agunet Indians but now 
tor prcseiving oidci iii the unoigim/id lountus It lus uistitu 
tions foi the blind, dcat and dumb, and insam Jhc jinson 
system is fir supcixoi to that ot the othii bouiluin Stalls, but 
still xtiy iiiipi ill ct Uhl bonded debt of tin Stiti on 1st laniury 
1887 was $4 237,730, and its tixablo wealth $t>oo, (>00,000 3 he 

iggiogato debt of all the counties and cities w ih $7 000 000 3 In 

homestead and exemption laws aie unuhuall} libt ral to the debtor 

Ihe upper Rio Giandc valley w is visited in 1530 8> b} the 
S|)amardB, who established missioiih imong the hcttbd linlianR 
near El Paso and Santa le Iho fust white settlement was made 
by La Salle at Lavaca, on the coast, in 1665 Hu i ounti v was in 
habited by Indians of v inons tubes, lioth savage and agncultural, 
most of whom aio now cxtimt, except tin so (died Mexican 
population of tho Rio Giande hiom US to J 79 1 in iny missions 
weto established by Homan Catholu niissionut u s among the Indians, 
wheweie completely alienated fiom tlioii oiiginul language, rcli 
gion, domestic habits, and tubal nlalions After tlie pun base of 
Louiswna from the hrench in 1803 Anglo Amencan a hen turn s 
began to cross into Texas from the Uiiifcd States In 1821, when 
Mexico threw ofl tho Spanish yoke, J exas and Couhuila constituted 
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a state of the republic. It was shortly oftor this that the first 
Atiieri(*au colonists i\cre iiermitted to enter the territory under 
Goirernment patronage. Within ten years over 20,000 had settled 
between the Sabine and the Colorado. In 1830 the Mexican 
Government placed them under military inile, from whicli, with 
aerompanying imjtositions, originated the war of Texan Indepc^nd- 
ence. The Anglo-Ameueans were assisted by volunteers from the 
United States, and the war was terminated by the defeat of tlio 
Mexicans under General Santa Anna at San Jacinto, 21 st April 1836. 
From 1837 to 1846 Texas was an independent republic. It was 
admitted to the United States on 29th December 1846, in spite of 
the protests of Mexico, and a w^ar with that (‘ouiitry immediatoly 
ensued. The new State sold to the Uiiitc^d States tlovoriiment for 
$10,000,000 all the temtory west and noitli of the prt'sent bound- 
aries lietween the headwaters of the Rio Otundo and the Arkansas. 
But it leseived the control and disposal of tin* public lands within 
its borders, which have proved a luagnifu’cnt souice of revenue, and 
also tlie right to divide into iivo slatt's, should future growth and 
development justify it. By a small iiiajoiity the State seceded 
fnini tne Union in 1861. In 1868 a new (‘(uistitutimi was adopted, 
and the State leadmitted into the rinon. lii 1874 the Kiowa aiul 
Cornancho Indians, who liad preienicd tlie settlement of the reiitial 
and plains legions from the eailiest times, were subjugnted. 

Heo HiH, Oeohg. Knowliulge of ienih (ISh7) Hull 41, V, 0. (kolog. Swiey* 
(ieologlnd Mm) ^ the Urnted .Stales by H. llitebciuk; Jteport ou lottoii 
nroiluetlftn, Tenth U. 8 Cotisns, by Di. K U. tjouchildge; lot entry BtpotU, 
Tenth U. 8. Census; Merieav Jtuvndori/ *suney, vol. i.; Protefdmgnqf Jinundarg 
Vommxsiiont Austin, 1880 ; Tiant of Atademy of Srntnees^ St lean, vols. i. hihI 
ii. (Dr Shunianl); Tliiall, Jiidorif of lejias; Keiithill, Santa Krpedttion ^ 
iiMOurerx, Ae , 0 / jfr ?(U, Atisiin, lSb2; ll<»emnr, KuldeMldungen von 
TtmUt 18Vi; Wnlcott, Vamhrmn. haunan (\f N. Amenta -Bnll 80, U. S. Geotwt 
Kamy; Hill, “Topogr. uikI Oeol ofl’toas TlinhetH ol Texas,” In Amer.Joutti 
A«., April lb87; Calii*, /mhg PoHitmi Teta»\ Maroy, Hrpltnntion qf Itid 
Aivtr; Jieport of the U. H Moxtcaii Ilomidary Hiin tw ^ ilavan), lieporfou the 
flora of weal and Hunth lexus; and 1. K explonitions foi a route foraPafiitc 
Hallway. . (R. T. H ) 

TEXTJLKS.^ This word iH applied to all fabrics which 
arc woven in a loom, of whatever material they may ho 
made, and whether tlie woven stuff be plain or figured. 
The bimplest and earliest ]iro(‘eas of weaving was managed 
thus. The ground of the future stuff was formed by a 
iKimbcr of jiarallel strings called the warpy having their 
upper ends attacliod to a horizontal beam and drawn taut 
by weights hung from tlieir lower ends. In the early 
(Ireek loom each w'arp thread had a separate weight (see 
fig. 1). Ou the number of the warp strings the fineness 
and width of the stuff depended. The strings of the 
were interlaced at right angles to those of the warp, and 
the combination of the two formed the woven stuff or weh. 
The weft was so called from its lieing “wafted ” in and out 
of the warp ; it is also often called the woof though more 
correctly the woof is the same os the wob or finished stuff. 
The threads of the weft Tvere wound round a sort of bobbin 
oil a pivot which w^as made to revolve inside a hoUow 
boat-shaped piece of wood pointed at both ends so as to 
pass easily between the threads of the w^arp. This is 
called the shuttle. The thread |iassed out through a hole 
in the side of the shuttle, the inner pivot revolving as the 
thread was delivered between the strings of the war]n Tn 
order to make the w'eft interlace in the w^arp some of the 
upright strings w^ere pulled forward out of the general 
plane in which the warp hung; this was done in the 
simplest way by a reed, which divided the threads into 
two sets called teave^ and thus formed an o[)eniug called 
the sftredy through which the shuttle could pass, as showrn 
in fig. 1. Another way, applicable to more complicated 
omUimental weaving, was to have a series of threads attached 
to the warp at right angles, so that the weaver could pull 
any of the warp threads away from the rest, tlius allowing 
the shuttle to jiass in front of or behind any special wan> 
strings. By a very simple mechanical contrivance these 
threi^ were worked by a foot treadle, thus leaving the 
weaver’s hands free to manage the shuttle.^ In the 

^ This article deals mainly with the history of the textile art ; toi 
practical information as to modem processes, see Wsavivu ; see also 
KuBROmKRT, voL vUi. p. 160 sq. 

* These dividing sticks are called in French ** batons i denx”; In 
the simplest kind of weaving only one is regnired. The nse of 
treadles and ** spring staves is more applicable to the low loom, in 
which the war]» is strained in a horisoutal position. 
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simplest sort of weaving first one and then the other 
of the wai^ threads were pulled forward, and so a plain 
regularly interlaced stuff was woven. The next stage was 
to make a cloth with coloured stripes, by using success- 
ively two shuttles containing different-coloured threads. 
Tn a chequered cloth the warj» was made of two-coloured 
threads stretched in successive bands, and tJie cross stripes 
of the weft were woven in by the two shuttles. To form 
a more complicated pattern the weft must not cross the 
warp alternately: the design is formed by either iiie warp 
or the weft predominating on the surface in certain places. 
In all cases each thread of the weft must be driven home 
to its place after each stroke of the shuttle. In the 
earliest times this was done by beating the weft with a 
wooden sword-sliaped implement ^ introduced between the 
strings of the warp; but later a heavy comb-shaped tool 
was used,^ the teeth of which passed between the warp 
and drove home at one blow a longer length of the weft. 
An upright loom such as has been described is shown 
clearly in some of the wall paintings from Thebes, dating 
about 1600 n.c\ and in other earlier ones from Beui-Kasan. 
A very similar loom is represented on a Greek vase of 
the 5th century B.c., with a picture of Penelope and the 
nover-finislicd piece of stuff (see fig. 1). In this interesting 



Fjo, 1.— Ponelope'« loom, from a Owek vase of the Dili century B.C. 
The standing figure ih that of Telemachus.^ 


painting the upper band has simple geometrical ornaments, 
such as occur on archaic Greek vases; the next has figures 
of winged men and gryphons. This sort of loom is still 
used in Scandinavian countries for tapestry.® Another 
form has the warp threads stretched, not upright, but 
horizontally, — ^an arrangement which is more convenient 
for working treadles. These two forms are called in 
French “la haute lisse”and “la basse lisse,”-— the high 
and the low loom. The general principle is the same in 
both. Fig. 2 shows a simple form of the “basse lisse,” 
such as was used throughout the Middle Ages, except in 
Iceland and in Scandinavia.'^ The clay whorls, or pierced 
cones, decorated with simple painting, w^hich have been 
found in countless numbers on the sites of Troy, Mycenae, 
and other prehistoric cities, were probably us^ to strain 
the thread as it was being spun on the distaff.® Other 

’ Lat. spatha. ^ Ijat. peeten ; modem English batten or lay. 

* See Man. ln»t, AvcA vol. ix. pi. 42. 

* See the modem Faroese loom flgured by Worsaae, Afbildninger 
fra dd k. Museum far NordUke Gtdsagery Copenhagen, 1664, p. 128. 

^ A Iresco by Pintnriochio — 911 in the National Gallery, lx>ndon — 
has a careful representation of the medtiBval low loom ; the suliject 
h the return of Ulysses to Penelope. 

* Dr Schliemann found 22,000 in the plains of Troy alone. 




T E t T I ITE g 


207 


beatier ones ware employed to stretch the strings of tho I 
warp; method must have been very inconvenient, ' 
as the whole warp could swing to and fro. A very 
obvious improvement, introduced iu some countries at ! 
an early date, was to have a second beam, round I 
which the lower ends of the wari) could be wound . 
In Scandinavian ||||||||||||||||^ 
use 

weights con- 
tinned till modern 
times. In the fate- 
loom the sagas 
these are 

heroes’ skulls, while 
the shuttle a 

Some simple 
K*- form of weaving 
seems to have been 
practised by pre- 
historic man at a 

very early stage of 11 

dcvelo 2 )ment. Fig 

3 shows an ox> 

ample of coarse 

flaxen stuff from 

the lake-dwellings 

of Switzerland, ’■''«• 2.-M.d«v«l I.jw-wa^ loom, Jrom a out 
dating from the by J<«‘ Amman ; middle of tt. lath century. 

Stone Age. Wool appears to have })een the first sub- 
stance used, as no skill is required to prepare it for spin- 
ning. Weaving was speci- 


ally the duty of women, 
and even in the Middle 
Ages in Europe it was, in 
some comitries, considered 
a specially feminine cm- 
ployment.i An early Chris- 
tian sarcophagus in tho 
Lateran has a symbolical 
relief representing God 
con^pmning the future 
world to labour, — tillage 
for the man and weaving 
for the woman: — He gives 
ears of corn to Adam and 
a sheep to Eve. —I'rohwtonc (Stone Age) flaxen 

nt The Egyptians were ‘ l^be-dwellmg to 

famed for the beauty of 

their woven stuffs, and almost incredible stories are related 
of the fineness of their linen, such as a pallium sent by 
King Amasis to the Spartans, which, Herodotus (iii. 47) 
says, was made of yarn containing no less than 360 threads; 
the figures woven on this were partly of cotton and partly of 
gold ^read. Herodotus also mentions a wonderful pallium 
sent by the same king to the shrine of Athene at Lindus. 
Few examples of the fine and richly ornamented sorts of 
Egyptian stuffs now exist, though we have immense quan- 
tities of the coarse linen iu which mummies were wrapped. 
This, though coarse, is closely woven, and usually has in 
every inch many more threads to the warp than to the 
wef t.^ A few fragments of Egyptian cloth of the XVITlth 
Dynasty have been found with a border of coloured bands, 
the blue of which is indigo and the red extract of Kkemeb 


^ In the time of St Louie (13th century) in France eome sorte of 
weaving, euch as '^tapieeerie Sancenois,'* were done only by men. 

* Seme existing specimens have in each inch 152 threads in the 
warp and 70 in the weft ; in modem stuffs the proportion is the other 
way. A eoanely woven piece of llgyptian stuff in the British Museum 
has a bolder with a man swimming; supported by a float 


(< 7 .v.). In Egypt linen was bi)ecially employed for religious 
puri)Ose8, such as priestly and royal \estnicnts, liccause it 
harbours dirt less than wool or cotton, which were also 
worn by the Egyptians, and it was used to l)audage 
mummies, because it w'as thought not to engender worms. 
Though priests were allowed to wear outer garments of 
wool, they were obliged to put them off befoio entering 
a sacred place. 

The rhoenieians were celebrated for their weaving, as 
for their skill in other arts. Their purple Imcii, djed 
with the murex, was specially valued ; Tyic and Sidon 
were tlie chief places where lliis was made. Bnl»ylon, 
Carthage, Sardis, Miletus, and Alexandria were all famous 
seats of textile manufacture in tlie time of Herodotus. 

Though no specimens of Assyrian textiles remain, some 
notion of their richness of ornainent and llio styles of 
their patterns may be gained from the minute representa 
tions of rich dresses worn by kings and other important 
personages in tlie sculptured wall -reliefs from Niiic\cli 
which are now in the British Museum.^ The stuffs w’^oni 
by Asur-banipal are most elaborate in design, being covered 
with delicate geometrical patterns and diajiors, with bin- 
ders of lotus and other flowers treated with great decora- 
tive skill. A large marble slab from the same jialace is 
covered with an elaborate textile jiaitern in low relief, 
and is evidently a faithful cojiy ot an Assyrian carjiet. 
Still more magnifieent stuffs are re^u-escuted as being 
worn by Assyrian captives on the enamelled wall tiles from 
liamescs Il.’s palace (14th century b.c.) at Tel al-Yiihudiya 
(see Pottery, vol. xix. p. 603) ; the woven j>atterns are 
most minutely reproduced in their difierent colours, and 
the design, special to Assyria, of the sacred tree between 
two guardian beasts, is clearly represented, though on the 
most minute scale. 

Our knowledge of Greek textiles, in tho almost com 
plete absence of any existing specimens,^ is chiefly do 
rived from the descriptions of various classical authors. 
One indication of tho patterns commonly used at an early 
penod is given by the designs on much of the archah* 
Greek ijottcry, whicli clearly has ornament derived from 
textile sources. Vol, xix. p. 607, fig. 16, sliows examples 
of these ; sim^de bands, chequers, and zigzags would natu- 
rally be the first steps towards more elaborate ])atterns. 
Again, recent excavations at Orchomenus and I’iryns have 
brought to light examples of ceiling and wall decoration 
the motives of which are obviously derived from textile 
patterns. A stone coiling at Orchomenus has in relief a 
carpet-like pattern, and the jiaiuted wall -stucco of tho 
Tiryns palace has many varieties of coarse but effective 
textile ornament. Tho poems of Homer are full of descrij)- 
tions of woven stuffs of the most magnificent materials 
and design, used both for dresses ® and lor tapestry hang- 
ings.* In later times the most important examples of 
rich woven work of which we have any record wore certain 
peploi made to cover or shade the statues of the deities 

* A very magnificent royal dress, with woven patterns of deities, 
kingd, animals, and the saercsl tree, much resomhling those on the 
metal bowls of Assyria, is figuretl by Layard, Jfonumenf» of As^yna^ 
series i, pi ix. 

♦ One remarkable example of tapestry from a tonih in the Crimea 
is supposed by Stephan! to date from tlie 41h (enliiiy b.u. , see 

Mend, Com, Arch,^ 1878-79, p. 40, pi. v. 

» II,, iii. 126, viii. 288, ix. 200, x. 156, xiv. 173, xxii 440; Od , 
ii, 93, X. 220, xiv. 61, and many passages m books xviii to xx. 
Horaer describes (Orf., xix. 225-235) a cloth of jnirj’lo vooj with a 
hunting ocene in gold thread, woven by Penelope for Ul}sses. 

• II,, xvl 224, xxiv. 230, 646 ; Od., iv. 124, 298, vii 337. Many 
Greek vises, especially those with black figwres and inciHcd lines, have 
representations of rich woven dresses, — e,g., an amjihora m the Vatican 
with AchiHea and Ajax playing at a game like draughts, c. 460 B.c. 
A rather later vase in the British Museum has a fine figure of Demeter 
clad in a pallium covered with figures of chariots and winged men 
and horses. 






at Athens, Olympia, Delphi, and other famous shrines.^ 
Euripides (/on, 114‘1-11$2) gives a glowing description 
of a peplos which belox^^ to the temple of ApoUo at 
Delphi, on which was depicted the firmament of heaven, 
with Apollo Helios in his chariot, surrounded by the chief 
stars Mid constellations. At Athens a new peplos, oina- 
mented with the battle of the gods and the giants, was 
woven for the gold and ivoiy statue of Athene in the 
Parthenon every fifth year, and was solemnly carried in 
procession at the greater Panathenasa. Similarly at Olym- 
pia a new peplos was woven by sixteen women, and dis- 
played every fifth year at the Olympian games in honour 
of Hera. It appears probable that these magnificent 
lieploi were not used as garments, which would have partly 
concealed the splendour of Phidias’s gold and ivory statues, 
but were suspended over them like a n)edi<oval baldacchino. 
Very possibly, however, most of the elaborate work on them 
was embroidery done by the needle, and not loom or tex- 
tile work. 

The Romans under the late republic and the empire 
possessed immense stores of the most magnificent textiles 
of every description, such as the splendid collection of 
tapestry which Rome inherited along with the other art 
treasures of Attains IT of Pergamum (2d cent, n.c.). A very 
costly cloth of gold was call<‘d by the Romans '^attalica,” 
after Attains. The (J (^estius who died about the middle 
of the Ist century b c , and wdio is buried in the existing 
pyramid in Romo, left ordeis in Lis will that his body 
was to be wrapped in ceitain attalica ; but, as this was 
forbidden by a sumptuary law, his hciis sold the gold stuff 
and with the piocceds had two colossal bronze statues 
made, w^hich were set outside tlie tomb. The foot of 
one of these have been found with an inscribed pedestal 
recording the above-mentioned facts. The size of the 
statue shows that the attalica must have been worth a 
very great sum Examples of largo prices given by Romans 
for woven stuffs are recorded by Pliny (//.JT., viii. 48); 
Motellus Hdpio bought some hangings from Babylon for 
800,000 aestenes, and other similar stuffs were bought b} 
Nero for four millions of sesterces (about £3360). Costly 
tapestry from Babylon is mentioned by Plautus II., 

ii. 54), Slims Itahcus (xiv. 658), and Martial (xiv, 150). 
Virgil (Geor,, iii. 25) mentions woven tapestries with figures 
of Britons being used at theatrical shows: “Purpurea 
intexti tollant aulsea Bntauui.” Other tapestries with 
scenes fioni the stoiy of Theseus and Ariadne are mentioned 
by Catullus {Ai^on,, xlvi. 267).^ On a very remarkable 
example of late Roman stuff found at Sitten (Sion) in 
Switzerland is woven a graceful figure of a nymph seated 
on a sea-monster, among scroll-work of foliated ornament, 
purely classical in design.® A large quantity of very remark- 
able woven stuffs has recently been found in tombs at 
Ekhmin (Panopolis) in Middle Egypt. More than 300 pieces 
have been bought for the South Kensington Museum. They 
are of various dates, apjiarently ranging frpm the 4th to 
the 6th or 7 th century a.d. The earliest are of purely 
classical style: some have badly designed but very de- 
coratiye figures of pagan deities, with their names in Greek 
— e,sf, Hermes and Apollo; others have figures driving 
chariots drawm by two centaurs, or marine gods, or long 
bands of animals — bears, lions, stags, ducl^, and many 
others. These are used to decorate linen tunics or pieces 
of stuff about 2 feet square. The later examples appear 
to be Coptic vestments of various shapes, and are deoor- 

^ Ser De Eouehaad, 1* d^AihMy Panb, 1872, and La, 

Tapisaene^ Paris, 1885. The treaiuries of most Oreric temples appear 
to have contained large etores of rich woven stuffli. 

* See also Hor., ii. 6, 102-5 , Ovid, vu; and Imcr., 

iv 1026. 

* This fragment is iUnstrated by HUntz, La TWaserif, Pans, 
1882, p. 53. 


ated with rude figures of St George and other OrienUd 
saints, each with a nimbus. These ornaments are done hj 
true tapestiy weaving, the weft pattern being in brilliantly 
coloured wools on a fiaxen warp. In some cases the 
colours, es|>ecially the magnificent reds and blues, are as 
bright as if they were new. Though in all cases the figure 
drawing is rude, the decorative value is very great. 

From the 6th to the 13th century Byzantium became 
the capital of all the industrial arts, and iu none is its 
infiuence more obvious than in that of weaving. There 
the arts of ancient Greece and of old Rome met and were 
fused with the artistic notions of ancient Egypt, Assyria, 
Persiaf, and Asia Minor, and this combination produced a 
fresh and very active art spirit, which for many centuries 
dominated the whole civilized world. As regards weaving, 
this new development was strengthened by the introduc- 
tion of silk into Europe in the reign of Justinian, and 
many specimens of early silk fabrics have lasted down to 
the present time, partly through their being safe against 
moths. The silken st^s found in the tombs of Charle- 
magne and other kings, though perhaps not themselves as 
early as the 6th century, show one class of design used in 
B}zantium in the time of Justinian. Some of these com- 
bme the figuie-subjects of ancient Romo with the stronger 
decorative beauty of the East. Chariot races in the circus, 
consuls and emperors enthroned in state, gladiatorial fights 
with lions, and other classical subjects occur, arranged in 
medallions or wreaths, set iu close rows, so as to fill up 
the ground. Again, mixed with these classical scenes are 
designs of purely Assyrian origin, such as the sacred tree 
between two guardian beasts, closely resembling the designs 
of 2000 B.C. The manufacture of these rich fabrics was 
carried on, not only in Byzantium, but also in many 
towns of Qieece propei, such as Athens, Thebes, and 
(’orinth, all of 
which were spe- 
cially lamed tor 
their silk textiles. 

During the same 
time, the 6ih to 
the 12th century, 

Baghdad, Damas- 
cus, Ispahan, and 
many other towns 
in Persia and Syria 
were producing 
woven stuffs of the 
ricliost materials 
and designs; names 
of reigning caliphs 
aie sometimes 
mingled with Ar- 
abicsentcnces from 
the Koran and 
other sacred books, 
which are intro- 
duced freelyamong 
the intricate pat- 
terns with the most 
richly decorative effect. By this means some existing speci- 
mens of the 8th to the lOth century can be dated. Fig. 4 
shows a 16tb-century example of the finest Persian damask 
in silk and gold, — a masterpiece of textile design. 

According to the usual story, Roger of Sicily, who in 
1147 made a successful raid on the shores of Attica and 
took Athens, Thebes, and Corinth, carried off as prisoners 
a number of Greek weavers, whom he settled at Palermo 
and made the founders of the royal factory for silk weav- 
ing. This story is doubtful, for the Saracenic inhabitants 
of Sicily had apparently been producing fine silken stuffs 



Persian 


Fig. 4. — Persiau datiiask in silk and gold. 
(South ISeusington Museum ) 




loQg before the 12th centuiy. In part, however^ the 
etoiy maif be true ; certainly an impetus was given to the 
weaving industry of Palermo in the I2th century, and for 
about two centuries Sicily became the chief seat in Europe 
for the production of the finest woven stuffs. A large 
number of examples of these beautiful fabrics still exist, 
ahowing an immense variety of designs, all of which are 
imagined with the highest decorative skill, — perfect master* 
pieces of textile art, combining freedom of invention and 
grace of drawing with that slight amount of mechanical 
Stiffness which is specially suited to the requirements of 
the loom. 'One of t&e earliest existing specimens, which 
shows the existence of the fabrique before the time of 
Boger 1., is a piece of silk stuff in which the body of St 
Cuthbert at Durham was wrapped when his relics were 
translated in 1104; this was found at the opening of his 
grave in 1827, and is now preserved in Durham cathedral 
library. The figures woven on it show an interesting com- 
bination of Western and Oriental art. }3irds and conven- 
tional ornaments of purely Eastern style are mingled with 
designs taken from late Boman mosaics, — the whole 
being blended with great skill into a higlily decorative 
pattern.! Xhe Sicilian silks of the 12th to the 14th cen- 
tury were mostly used for ecclesiastical vestments, altar 
f rentals, and the like; and the fact that examples have 
survived in almost all countries of Europe shows how im> 
portant and far-reaching a trade in them must once have 
been carried on. The favourite designs were the sun 
breaking through a cloud from whence rays of light are 
issuing, or conventionally treated ships, fountains, islands, 
castles, and an immense variety of birds and beasts, such 
as swans, mallards, eagles, lions, cheetaliS, hounds, giraffes, 
antelopes, and others. Some specimens have siren -like 
female forms, with floating hair, casting nets, leaning down 
from palm trees, or issuing from shells. Others, rather 
later in style, have 
winged angel -like 
figures. In many 
cases the Assyrian 
sacred tree and its 
guardian beasts oc- 
cur, and very fre- 
quently borders 
with sham Arabic 
letters are intro- 
duced, — a survival 
of the time when 
real sentences were 
woven into the fab- 
rics of Persia and 
probably in- 
tended as a visible 
sign that the stuff 
was the genuine 
product of Sara- 
cenic looms. All 
these are perfect 
masterpieces of tex- silk stuff of the ISth century, 

tUe art, and have la St M#ry’. church, Duitzic. 

never since been rivalled either in beauty of design or in 
skUful use of gold and colours. Fig. 5 shows a character- 
istic example ; another copied from a painting is ^ven 
under MtrBAL Dbcqbatio]!?, vol. xvii. p. 46, fig. 15, 

In the 14th century the chief centre of fine silk weaving 
Was transferred from Paletmo to Lucca, Florence, Milan, 
Venice, and other towns in northern Italy, and a different 
class of design, less rich in fancy, but scarcely less beautiful 
in effect, came into vogue. The designs of these 14th and 

^ Boo Raiae, Sadni OuMertf Dudkaui, 18B8, plate iv. ; in his text 
the author is wholly wrong as to ihtprcieiumee of these stuffs. 
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15th century textiles were chiefly conventional adaptationa 
of x^tural foliage and flowers, arranged with great beauty of 

line and wealth 6f de- r* — — — . ^ . 

coratiye effect; among ' 
the most beautiful is 
scroll-work of vines' 
with graceful curving , 
lines of leaf and ten- 
dril. An extremely 
rich design, largely | 
employed throughout 
the 15th century, was 
made from the arti- 
choke plant, ^ and was 
especially used for the 
rich cut ” velvets of 
Genoa, Florence, and 
Venice, in which the 
pattern is formed in 
relief by pile raised 
above pile, mixed with 
gold ^ (see fig. 6 and 
vol. xvii. p. 46, fig. 

14). At this time 
Venice contained a 
large number of Ori- 
ental craftsmen in all Genoese or Florenliiie velvet 

the industrial arts, silk and gold; ISth century, 
and very beautiful stuffs were woven there with designs 
of mingled Oriental and Italian style, — probably the work 
of Mohammedan weavers (see fig. 7). 




Fig, 7. — Silk stuff of Oriental design, woven at Venice iu the 16th 
century. (South Kensington Museum. ) 

In all these Oriental, Sicilian, and early Italian stuffs 
gold thread is used in a very lavish and efleotive way. It 
was made very skilfully, the richest effect being produced 
with little metal by thickly gilding fine vellum skins with 
gold leaf ; t he vellum was^hen cutjnto very thin strips 

• This is usually called the pine-apple pattern ; hut it was invented 
long before the discovery of America had nitiodined the pine-a]»p1e 
into Europe. 

» Italian and Plemirfi pictures of the 14th to the Kith century often 
give most valuable representations of rich textiles ; see Vacher, 
Fifteenth Century Jtalidn Omamentf London, 1 886, a series of coloured 
plates of textiles taken from Italian pictures. 
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and wound round a thread of silk or hemp so closely as to 
look like a solid gold wire. In and since the 15th cen- 
tury gold thread has been made by twisting a thin ribbon 
of gilt silver round a silken core. In this way much less 
gold is required, as the silver ribbon is gilded Wore being 
drawn out to its final thinness, and it is thus liable to 
tarnish, owing to the partial exjK>sure of tlm silver surface. 
In classical times attalica and other gold stuffs were made 
of solid gold wire beaten out with the hammer.^ Masses of 
this fine gold wire® have been found in the tombs of Egypt, 
(Ireece, and Etruria, the metal having lasted long after 
all the rest of the stuff had crumbled into dust. In 1544 
the grave of the wife of Honorius was opened and 36 lb 
of gold thread taken out of it and melted. 

Gold Throughout the Middle Ages cloth of gold was largely 
doth, employed for ecclesiastical and royal purj>oaes. In some 
cases the whole of the visible surface was formed of 
gold thread, producing the utmost splendour of effect. 
Westminster Abbey still possesses a magnificent gold 
cope of the 15th century, in almost perfect brillianco of 
preservation. In the 13tli and 14th centuries Cyprus and 
Lucca were specially famed for their gold stuffs, and the 
royal inventories of Franco and Kngland show that the 
kings possessed stores of this to an immense value. The 
enormous sum of £11 a yard*^ is recorded to have been 
given for a “ cloth of estate ” in the private accounts of 
»Henry VIl. Tliis was a cloth to hang over tlie royal 
throne, and must have been unusually wide, as other cloth 
of gold at the same time was lK>ught for 38s. the yard. 
Various names were at different times given to textiles 
which were wholly or in part wdven in gold, such as 
rictaiovn (a word of obscure origin), htmdehn (from Bai- 
dak or Baghdad), mik^ and tunned Samite or examiU (1^ 
li(roi) was so called because the weft threads were only 
caught and loopo<l at every sixth thread of the warp, lying 
loosely over the intermediate part. Metlimval samite was 
sometimes made of gold; if of silk it ivas a variety of 
satin, called mtin, of Modern satin usually has its 
weft looped in less closely -mtin of eiffht or tm, 
fiiaglish. Although throughout the Middle Ages the finer stuffs 
used in l^higland were to a great extent the product of 
foreign looms, there was no lack of native textiles, many 
of which were of great beauty. In the use of the needle 
the women of England were especially skilful, and rich 
English embroideries were much exported, even into Italy, 
from the 12th to the 14th century,^ and were esteemed 
more highly than the productions of any other country. 
Two fine examples of early English silk and gold needle- 
work — a stole and maniple with the inscription Aelflxd 
fieri ftrecepit: pio episcopo Frideetano — are preserved in 
the Durham library. Fridestan became bishop of Win- 
chester in 905. Other examples of native textiles have 
been found in the coffins of many ecclesiastics in England. 
Some interesting fragments are preserved in the cha]>ter- 
house of Worcester cathedral ; the ground is of silk, and 
the pattern, of conventional scroll foliage, is a character- 
istic example of 13th-century design. Pictures in English 
MSS. show that the low loom was mainly nsed, — this 
being the most convenient for ordinary weaving,® England 

* The process of makinf^ wire by drawitig it through conical aper- 
tures in a steel plate is said to have been first invented at Nuremterg 
in the 14th century. 

® The Mttseo Gregoriano (Vatican) contains examples from Etruscan 
tombs. • Equal to quite £60 of nnriem money. 

* Hence thin paper laid between the folds of these rich stuffs to 
protect them was called tisane paper, 

* The celebrated cope in Pienza cathedral, which once belonged to 
Pius II. (Piccolomini), is a magnificent example of English needle- 
work of the 15th century. 

® Among Chaucer's pilgrims are included ** A webbe, a dyer, and a 
taplsser,'’ the first a low-loom wearer, the last a weaver of tapestry 
•n the high loom. 


was specially celebrated for its wool and woollen stuffs, 
and even at the present day English wool is used for the 
Gobelin tapestries; in the 15th and 16th centuries it was 
largely imported into Flanders. In the 14th century Batli 
pr^uced the finest woollen cloth, and that of Worcester 
was equally celebrated; in the 15th century the produc- 
tion of woollen stuff was a great source of wealth to 
Norwich and other towns in the eastern counties. A 
special sort of woollen yarn took its name from Woratead 
in Norfolk, where it was made ; it had a closer and harder 
twist than most woollen thread, and thus could bo made 
up into cloth of si>ccial fineness, which was used for 
chasubles and other vestments, as is recorded in the in- 
ventories of York, Exeter, and other cathedrals. 

Old Ihigliah Names for TextiUa, — X large numlter of names for Old 
different sorts of textiles occur in old English writings, many of Enghsh 
them derived from the name of the place where the stutl' was made names, 
or exTiorted. Buckram was a woven cloth of much richness, higb^ 
l>rized, probably quite unlike what we now mean by the word. 
Ikmmlc or daman got its name from Damascus. Fristian, from 
Fostat (Old Cairo), was a cheaper hluff made of linen and cotton 
mixed. Muslin^ from Mosul, was a fine cotton stuff. Cloth, of 
Tara (Tarsus) is often mentioned, usually meaning a purole cloth. 

Camoca or cawak (Arab, kamkfm^ from Chinese kimkhiu ** brocade ”) 
w'as another richly decorated Oriental stuff. Cendal or aandal and 
ayndonus were fine silk stuffs. Taffeta was made of silk or linen 
of very thin substance. Satin (from Low l^at. seta) was a glossy 
silk stuff made like samite. Velvet (from It. velluto, *^shag^ ’^) 
had a bilk weft woven so as to form a raised pile, the ends of v^ich 
were cut or shaved off to on«^ even level ; hence it is also called 
in Italy raso, Biaper, “jasper-like*’ (Ital. dia»wo\ was not only 
used to denote a regular geometrical mttern, but in some cases 
moans also a special sort of linen or silk. Phrases such as “ silk 
of bryilges “ (Bruges), “silk doniex,” from Domeck in Flanders, 
and “sheets of raynes ** (Bheiras) often occur. A large number of 
other similar uames are to bo met with in medioeval writings.’^ 

Hpace will not allow a description of the textile work in Oilu j 
each separate country. That of Italy and the East 
by far tlie most important throughout the Mid«llo Ages, 

Even Chinese textiles of gold and silk were imported into types 
the west of Europe, and w^ere sometimes used for ecclesias- 
tical purposes. Mediaeval vestments of Chinese stuff still 
exist, the shape and added borders of which show that 
they date from as early as the 14 th century. These 
fabrics exactly resemble in design and workmanship some 
which are woven in China at tlie present day. A^very 
interesting survival of the medituval stylo of weaving exists 
in Sweden and other Scandinavian countries. Articles of 
dress, counterpanes, table-covers, and the like are woven 
by the peasantry in a simple, highly decorative way, with 



Fjo. 8. — Indian hill loom, aa still used. 


patterns which have altered little during the last three 
or four centuries. Though coarse in texture, many of these 
are of great artistic beauty; nothing but an occasional use 

^ The most extraordinary spelling often occurs in lists of textiles in 
medtoval documents, especially in the case of foreign names. Thu« 
we find in the Bury Wills (printed by the Camden Society) “ftischan 
in Appules," maaning Kaidea fustian, and many similar blunders. 
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of harsh colours shows any sign of decadence of style. 
Strong marks of Oriental influence are visible in these 
fine patterns, but the method of weaving is purely native, 
— probably very like what the edicts of Louis IX. call 
<< tapisserie nostrez.” Very beautiful fabrics are still pro- 
duced in India, old designs being followed, and woven in 
the simplest form of loom. Fig. 8 sliows an example of 
a modern Indian loom used by the hill weavers. In such 
looms the richest materials, such as gold and silk, and 
the most elaborate patterns are woven, often by travelling 
weavers who can set up their whole apparatus in a very 
hhoit time. 

Carjpets. 

Carpet weaving was essentially an Oriental art, and 
was the natural product of a dry mudless country, where 
little furniture was used and the shoes were removed on 
entering a building. Till the 16th century carpets were 
almost unknown in France and England, except for royal 
personages and for the sanctuaries of cathedrals and im- 
portant churches. In the latter case they were usually 
laid in front of the higli altar, and thus carried on to the 
floor the richness of colour which oniamentod the walls 
and vault. Oriental car]»ets frequently occur in cathedral 
inventories among the other rich treasures of foreign or 
native make wliioh adorned the building. They were first 
t'rnployed in England for domestic purposes by Queen 
Eleanor of Castile and her suite, in the latter part of the 
13th century. In the palaces of Spain they were intro- 
duced much earlier, owing to the presence of the Moors in 
southern Spain. In many eases they were used for wall 
hangings, and the smaller ones to cover tables and other 
furniture, as is rojireseuted in many 15th-century Italian 
pictures. Though few examples of Oriental carpets exist 
earlier in date tlian the ITith century, yet the manufacture 
was carried on m the highest state of perfection centuries 
before. An example of the 14th <’entury is preserved in 
a private collection at Vienna ; it was originally made as 
a hanging for the Kaaba at Mecca.^ These beautiful 
Oriental jiilo carpets are among the most perfect produc- 
tiiins of the weaver’s art, and till the 1 6th century were 
masterpieces of design and splendour of colour. Usually 
they were woven of -aool or of camels’ or goats’ hair, with 
a separate warp and weft of flax ; but many magnificent 
carpets wore also made of silk mixed with gohl thread. 
This extravagance of luxury produced an efiect, at least 
as regards tiie use of silk, but ixttle superior to that of 
fine wool or camel’s hair, as the s])eciai beauty of the 
silken gloss is seen on the sides, not on the ends of the 
silk thread. Pile carpets are woven in a very diflerent 
way from ordinary textiles: short tufts of wool or silk 
are knotted on the warp so that the ends of the threads 
which form the pattern project, and these are cut down 
by shears to a uniform surface, thus forming a sort of 
textile mosaic. Each row is firmly fixed by a shoot of 
linen weft-thread thrown across the web, and then carefully 
beaten down with the batten. 

Various classes of ornament occur in these magnificent 
Oriental carpets ; one variety has stiff geometrical patterns, 
the motives of which appear to be taken from mosaics or 
tiles. Another and still more beautiful sort, manufactured 
^speciaily at Ispahan (see fig. 9), has elaborate flowing 
designs of flower forms, sometimes mixed with figures of 
cbeetalis, lions, antelopes, and birds, in a few cases com- 
bined with human figures. Mr W. Morris, in liis valuable 
lecture on textile fabrics (London, 1 884), traces three stages 
of design, — ^first, a pure flowing style, closely resembling the 
early stucco mural reliefs of Cairo; secondly, a similar 
^le blended with animal forms; and thi rdly, a purely 

‘ See Ktrabacek, DU persUehe JH^adthMlerti Susandsthird and 
(Mr, MonaUeh, /. d. OrUnif 1884, p. 49, with out. 
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floral style, flowing m its lines and very fantastic and 
ingamous in its patterns; this last he thinks belongs to 



Fio, 9. — PorKian pile carpet of the Ifitli ccntui}, wovtn ot goats' 
hair aiid silk. (South Kensington MuHeiiiii ) 


about the time of Shah Abbas, and lasted from about 1550 
to 1650, - the culminating period of Oriental art.® Since 
then there has been a distinct degradation of style, though 
in many cases older patterns have been worked from and 
very ]>erfect work produced. At the present day llie influ- 
ence of European taste is rapidly destroying this survival 
of the best class of design, and especially is introducing 
the most harsh and discordant colouring in place of the 
glorious rich hues of the earlier Oriental weavi^rs. 

Though no existing specimens can be j)ointcd out, it 
appears probable that the “ tapisserie Saraccnois ” of Louis 
TX.’s edicts (1226-1270) refers to jiilo carpets made by 
French weavers after the Oriental fashion.* The same 
edicts for the regulation of the textile industry mention 
two other classes of manufacture, “ tapisserie k la haute 
lisse,” t.f'., what we call tapestry, and “tajiisserio nostrez,’ 
“native stuif,” probably resembling the coarse but effective 
patterned fabrics for aprons and dresses which are still 
woven by the peasantry near Home, in the Abruz/i moun- 
tains, and elsewhere in Italy, and in Scanditia\ia. 

Tapkstey. 

The making of tapestry (Gk, Ta7n/'*)» weavin^j 

of }»ile carpets, differs from ordinary fabric in that no 
visible weft is thrown completely across the loom, but the 

* A. valuable help towards establishing the dates of patteme 
is given by many mediasval Italian pictures, in whn h Oriental carpets 
are often represented with wonderful minutciicHs and appreciation. 

® TapiMterU in French means all sorts of patterned stuffs. 




, design is formed by abort, stitches knotted across the warp 
with a wooden needle called a broo/ek It is a sort of link 
between textile work and embroidery, from which it differs 

* in having its stitches applied, not to a finished web, but 
to the stretched strings of a warp.^ It is made on a high 
loom, and the whole proeess, though requiring much skill, 
is mechanically of the simplest kind. \i is very probable 
that many of thd woven hangings used in ancient Eg)q)t, 
Greece, and other countries were true tapestry ; but little 
is known on this point. Till after the 12th century, in 
northern Europe, embroidery seems to have served the 
place of tapestry, as, for example, in the wrongly named 

, Bayeux tap^try (see vol. viii. p. 162) ; while in the south 
, of Europe and in Oriental countries its place was supplied 

* by the rich silken textiles and pile carpets mentioned above. 

In the 14th century tapestry began to be largely made, 
especially in Flanders, where the craft of weaving became 
very important at an early time. The designs on the very 
, few existing samples of 14th-century tapestry closely resem- 
, \ ble those of contemporary wall painting. A characteristic 
early specimen in the Louvre has rows of medallions, each 
containing a scene from the life of St Martin, with two or 
three figures treated in a very simply decorative way. The 
spaces between the circles are filled up with a stiff geo- 
" metrical ornament. To the end of the 14th century be- 
longs the magnificent tapestiy in Angers cathedral, on 
. which are represented scenes from the Apocalypse ; these 
>; were made at Arras, the chief seat of the tapestry mann- 
er facture, both for quantity and quality. Hence the name 
■' nrras (Italian arazzi) came to mean any sort of tapestry, 
wherever it was made. Another magnificent series of 
^ ‘ arras work is preserved in Kheims cathedral, with designs 
. from the history of Clovis ; these date from the middle of 
. the 16th century. In the 14th century Flanders produced 
enormous quantities of woven stuffs. At that time twenty- 
t seven streets were occupied by the weavers of Ghent ; in 
“ 1382 there were 60,000 woavera in Louvain ; and at Ypres 
there is said to have been a still larger number. From 
about 1450 to 1500 was the golden age for tapestiy, 
especially in Bruges and Arras, where large quantities of 
the most magnificent historical pieces were woven from 
designs sup{)lied by painters of tlio Van Eyck school. The 
Flemish tapestries of that time are perfect models of textile 
art, rich in colour, strong in decorative effect, graceful in 
drawing and composition, and arranged with consummate 
skill to suit the exigencies of tlie loom and the aesthetic 
requirements of wall decoration. A very beautiful example 
of this class exists at Hampton Court, hung in the dark 
under the gallery in the great hall, — ^a striking contrast to 
the clever but artistically degraded tapestries of half a 
century later, which liaiig round the main walla of the 
hall. Other fine examples exist in the Cluny, Bern, and 
other museums, and especially in Madrid * — in the royal 
collection and in that of the duke of Alva — and elsewhere 
, in Simin. Though very rich and varied in .effect, the 
' tapestry of the beat period usually is woven with not more 
^ than twenty different tints of wool, — half tints and grada- 
tions bejing got by hatching one colour into another. In 
the 16tn century about sixty colours were principally em- 
^ ployed in the etili fin e but rapidly deteriorating tapestry 

^ in tapestry tho wefl stitches ore put in loosely and carefally 
pressed home, so that the warp strings are completely hidden. 

• See Eia&o, TapvUff of ths Podac^ at Madrid, X^ndon, 1876 ; of 
all countries Spain is the richest in tapestry of the 16th and Idth 
, centuries. The royal oollection contains 2000 large pieces. Bich 
stores also belong to the principal cathedrals, such as Toledo, wbirii 
on the feast of Corpus Christ! is completely hung round with tapestry 
outside as well as inside. In the 17th century tapestry looms wore 
, worked in Spain under royal patronage. One of Velazquea*s finest 
' pictures in tlie Madrid Gallery (Las Hilanderas) represents the visit 
. of some court ladies to a tapestry fsbrique, in which women are work- 
ing the looms. 




of that period ; and in the laborious but artistically worra* 
less productions of the Gobelin factory more than 14,000 
differently tinted wools are now used. 

In the 16th century the art began to decline ; very slight 
symptcmis of decadence are visible in the beautiful tapestries 
with Petrarch’s Triymplis in the South Kensington Museum, 
— ^moEt gorgeous pieces of textile art, of tho richest decora 
tive effect. These were worked very soon after 1600 (see 
fig* 10). Tho influence of Baphael and his school succeeded 



Fia. 10. — Figure of Lucretia from the Triumph of Chastity, woven 
at Bnissels about 1507. Her dress is an Italian velvet, similar 
in style to that shown in fig. 6. 


that of the 15th-century Flemish painters, and was utterly 
destructive of true art value in tapestry. Kaphael’s car- 
toons, fine as they are in composition, are designed without 
the least reference to textile requirements, and are merely 
large pictures, which the weavers had to copy as best they 
might. This new stylo, which reduced the art to a feeble 
copyism of painting, gave the death-blov^ to the produc- 
tion of really fine tapestry. Brussels liecame the chiqf 
place for the manufacture after the taking of Arras by 
Louis XL in 1477, and its weavers with wonderful skill 
imitated any sort of painting that was put before tliem. 
Cartoons were drawn by several of Raphael’s pupils, such 
as GiuUo Romano and Giovanni da Udine, and by Mabuse, 
Michiel Ooxcie, Bernard van Orley, and other Italianized 
Flemish painters. 

In 1539 Francis I, founded a factory for tapestry at' 
Fontainebleau, and soon alter other hi^h looms were set up 
in Paris, examples from which still exut and ehow a rapid 
degradation of style. In 1603 a new factory was started 
in Paris under royal patronage, in the workdiop of a family 
of dyers named Gobelin, after whom the new factory was 
named (see OonnuK). The Gobelin looms were first 
worked by weavers trim Flanders, who soon taught the 
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mysterieet ot tha craft to a number of French workmen. 
Cartoons were supplied by Simon Vouet and other distm- 
goished French j^nters. In the reign of Louis XIV. a 
great impulse was given to the factory, and from 1667 the 
whole establishment became the property of the crown. 
Louis XTV.’s minister, Colbert, did much to encourage 
Ihis and oiher industries. Charles Le Brun the painter 
was made director of the works, and a number of artists 
prepared the cartoons under his supervision. In the 18th 
century Coypel, Jouvenet, Boucher, Watteau, and many 
other popular painters made designs, often of great siso 
and elaboration, forthe Oobelin looms, but all in the very 
worst possible taste ; these include large series of sacred, 
mythological, and historical subjects, landscapes, sea-pieces, 
and even portraits, — ^the last being perhaps the most ridicu- 
lous misuse of the textile art that could possibly be in- 
vented Other tapestry looms were worked in the 18tli 
century at Aubusson, Felletin, and other places in France. 

High-warp looms appear to have been worked in England 
in the 1 5th century, though by far the greater part of the 
rich stores of tapestry in this country came from Flanders. 
One very boaut^ul example of English work of this time 
exists in St Mary's Hall at Coventry ; it represents the 
marriage of Henry VI. Part of another series with the 
marriage of Henry VII. is pioserved in a house in Cornwall. 
In the latter part of the 1 5th and the hrst half of the 16th 
century cnonnous sums v^oro spent by the rich in England 
on Flemish tapestry. Cardinal Wolsey's private accounts 
and inventories, which still exist, ^ give an astonishing 
picture of the wealth which ho lavished on the adornment 
of his palace at Hampton Court, in 1522 ho bought 132 
large pieces of Brussels tapestry, woven with Scriptural 
subjects, and mostly made td order, so as to fit exactly the 
various wall spaces. He also bought largo quantities of 
< ostly Oriental car^icts. In the inventories aie enumerated 
“foot carpets," “table carpets," and “window carpets," 
“hanging ])eces," “borders with aims," and “window 
]>eces," the last being stiqis of tajicstry woven in narrow 
lengths to fit the sills and* jambs of windows. Among the 
“wall pcces," in addition to the iiumeioua sacred subjocts, 
are mentioned mythological scenob, romances, lustoriuil 
pieces, and “ hangings of verdures," the last being decor- 
ative work in which tioes and foliage formed the mam 
design, with accessory figures of hunting, hawking, and 
the like. The catalogue of Wolsey's liiiou napery is uo 
less sumptuous and abundant ; ho possessed an immeube 
quantity of finest linen for sheets and “board -cloths" 
(table-clotlis), mostly patterned with “damaske diaper" or 
“jianed losmge-wiso." This example of the wealth of 
textile woik possessed by one rich prolate will give some 
notion of what England and other countries possessed m 
the 16th century. 

In the reign of James I. tapestry looms were set up at 
Mortlake, and the industry was earned on dunng the fol- 
lowing reign under the direction of the painter Francis 
(Hne. Charles I. introduced skilled weavers from Ouden< 
arde in Belgium, and the whole existing series of (^artoons 
by Kaphaol were copied on the Mortlake looms ^ l^fost 
of the Mortlake tapestry has distinct marks, such as the 
shield of St George with F. C. (F. Ciane). Some pieces 
are inscribed “ Car Bo. Beg. Mortl." (Carolus rex regnans). 
Though closed during the Commonwealth, the Mortlake 
fabrique was again worked after the Bestoration until the 
death of Crane in 1703. In the 18th century tapestry 
was woven on a small scale in Soho and at Fulham, and 
M’ithin recent years a new royal fabrique has been estab- 
lished at Windsor, wheie very costly and skilful weaving 
in the p ictorial Gob elin style is carried on . The only 

^ S«e Law, ffampton Court Palace, London, 1885 

* See Bafbabl, vol. xx. p. 280. 


m^em tapestry which hat. any of the merits of the best 
old pi^uctions is that made on a small scale by Mr William 
Morris at Merton Abbey (Kurrey), where work of the high- 
est beauty has been produced. Unfortunately, however, 
the modem taste for feeble mutations of oil paintings has 
as yet shown httle appreciation of this revival of the true 
textile art. 

As in England, by far the gi eater pait of the tapestry 
I used in Italy was a Flemish import But in the IGth 
I century, under the patronage of the duki's of Ferrara, 
j tapestry looms were set up in Ferraia , these were, how- 
I over, worked by Flemish weavers, and closely resemble 
I contemporary tapestry woven at Brussels. Other fabnques 
were established in Florence by the Medici ]»nnces, and 
continued to bo worked till the end of the 17th century 
; Factories for tapestry existed also at Vuucc, Tuiin, and 
otlier northern cities, but the induhtry Anas purely an exotic, 
and never attained to any great inipoitaiue Siiuo the 
pontificate of Clement XI., m 1702,* a papal factory lor 
tapestry has existed in Borne, and is still earned on in the 
Vatican. The jiapal looms have piodutod a largo number 
of most costly and elaborate copies of cclebiated jiaintings, 
executed with wonderful skill, but utterly worthless as 
v orks of art. 

The South Kensington AIuhouih poSHcssos the Ixst and most 
illustrative < ollection of oven f abi ics of vai lous dates The i hui ch 
of St Maiy at Dant/ic has a magniheent collcc tion of eiily textiles, 
mostly used for vestments , tluse ait well illustiatcd hj Hin/, J>ie 
Schatzkamiiier tin Mmitn^Kirchezn Daniziq, 1870 Fmc examtdos 
of eatly tqiestry exist in the cathedials of Klieims, Briigis, Touinay, 
Angcis, lhauvais, Aix, Sens, and in the thurth of St Kfmy at 
Rheims. Othtr fane tolhctions aie piestivotl in the Louvic, the 
Cluny Museum, at Chaitris, Amiens, Ihjon, Oiltans, Auxeire, 
Namy, Bern, Biussels, Munich, Berlin, Oiesdcn, \iaum, and 
Kurombeig* In Italy the nehest toilet tious (mostly ol later 
tatjestiy) are those of tho Vatn in, the Bitti, the Hiigcllo, I’alarzo 
tie! To at Mantua, Tuiiu (r 03 alj)il.i(t)), Milan (loyal palate), Como 
(citliedial), and tlie museum of Naplts The Spanish toUtetions 
have been alioady mentioned In Kngknd, besidts the South 
Kensington Museum, fane txpestiics exist iii the palates of Wuitlsoi 
and Hampton Couit Tliose formerly in the House of la>tds wtre 
destroyed m the hie of 1834 St Maiy s II ill at Coventry contains 
tlie finest examples of the 15th ten tin y. 

Lilrrature —By far tlie iKst work for ItH will thosen ooloureil illiiRtiatinnH is 
thatofJ<iRchliacli, /rjrn/t /a6nrs, Englished , isst, set^aliioDupoitt Auberville, 
Lorntment de$ tumuSf Pans IST** 77 , Muhel Inhenfus »m la fabnmtwn tir$ 
itofrSf Fans, IS^Jta'ieiy vnluahlt wsirk). Jubtnal Attetrnnes i’aiiR, 

18^ 59 . Do Riunohautl, Ath4 nr, PaiiH, 1S72 Id , Im tirjntviie PariN, 

1885, MUnt/, la hijnm^ru t/uru lunUqaitt Puns is7s Itstang, Mod^tea dr 
Utpi$ OtunUiux, latlH, 1870, Id Amnnt Ontnial 1 oiidon JS79, Vnj 

eoiit Uobinson, Ortrntal twpctf, Ix»iidon, 18S.1 (tho illiisti liiontt an Im ttoi than 
the text), iMitiy Alfoid, hredleumk aa Art^ Tiondoii, ISKO (diaK paitly with 
textiles) lh(m,;h l<w woiKm titsat of the gtiieial hieturyot tPxtihH, a veiy 
large number exist al*out tap Btiy wtavm,; Ihi t hit i aie— lapping PkaU 
mrrUs %ur ha itrh ua audi Puns. lSi7, De Montuidt, lapisierif 

drlamth (I 'im/fM, PuiiR, ]S(U Dt tiiitynn tin suim Hubjott 1870 , Bai rand, 
Jap tU la cfUh dr Jtfauiaia^ BramaiH, lb>a Kuik, JiaUile iahnts, SXJIf, 
I ondon, 1870 Bock, ( ut t/rs DssJtt, , km Mt w (Jtrmnn \\in inhi rg 18(J<» , 
Kiiikel, lioqUr ton dir UeptUn H /<< tnumntH dt /iiiuh, 1S<J7, 

Oi\ilet, Joiln brnd^rnde rentia Rhtimh, 18St, I ouis Farm, /«; di la vdlr dr 
Aeinu Uhiinis, 1841 Tionquet Tap da Notri Vamt. df liftnM, UheiniK, lR7b 
Puicliait, lap dantUa /rn/g ixts anti otltei woiKh Bruast Is, 1859 01 , Ih haisnos, 
lap dAiroH awnt Ic »«• audf Puis, 1879 Ihoyait he henhin anr Ua tap 
d Amur, Anus ISbS, Vowin Inj delaiath </• Joumaif loiiiiia\, l8r»J \ati 
DrlvM Jap d drrftt, Aims, IHM , Ootnp lap d» ihlttan dt J an Parw 18S1 , 
Dtt la Pons Molicoq ffnutliwurH dr*, \Il f»*au A 1 1»** addt^ Puns IS70, Sail 
tevrOf Jap dr IfraMuaiH Clermont 1S42 DoMlh Hatnts At nlaUfa h la urji 
daaUip (If U5Ha 7*75 Pans lS"r>, Dnrctl Gi/z d h nrts 7ki\ pp 18 » 27S and 
414, Van de Giuft, l)e Fapt/t labnehn tlr \l I m \ l U If n Middrlhmg, 
1869 On Ttaliaii lapt slry, set De Mon fault, lap de haute li't'* r / me Airas, 
Conti T arte drqU araz-f in J nense, Plon ni e 187S ( oinjion / antz-ttm 
JpMlftwrr, Medina, 18**6 Braghixoili, Arazzi \n Mmtma Mantu i ls< » I ai dm 
lint, I arte deqh araz-l, Ronn, 1884 , Oentill, / ait dta tajia Uoiiif Ih^S and 
Mlinir, fap Italiennra Piris, 18S0 On rrtmh and oth»r lati nTMstr> «««* 
1>aiu>l ami Oiiioliard Jeataj d roiainea, Vaxi'* l^'Sl Ijarorlutip II t U tip 
twrir Pans, 1855, Gulllaii mot / (irlfftru dint of elms runs is 0 IV ruth n 

fap it iuhvawjoi dr Irlletm ft de Hellrtfindf, Pins ISn R > lurnllfti Ira 
tap deJeUttm Liinog«H. 1855 DuHeiix Jaj dt ( amhin t iin) i ii Js"* \h)nt 
and Bauer, lap aprts lea cartons dt haihwl IViiis is” li ii Ir v / / de li 
/l45r(oatlon f dhintf, Tille, 18 1 , Vrrgnaiid Uoinagmsi la) a 1/m d (hi an 
Orleans, 1859, Do *4t OeTuna, lap diiudtnarde Pans l'j»4 1 drot I dm 

dea tiaaua, Paria, IS5J, (luilUty, lhat de la tails la J urs Ih 8»J Pim, 
lapnUry of the Hovae of Lotds Tomlon, I7t> an I !>< (hamiMunx J ipeitiiit 
HKM hantUrook, London, 1878, AahonhuiHt Judae n If r rut / I ondoii. 
1886 n II M ) 

TEZA, or TAzA. See MoRot^o, vol x\i p. 834. 


• An eaiher fabrique was Rlaittd m 1610 !)> I ilmn VIII , but it 
soon coaaed to be worked. 

• The large collection in the Gobelin Museum wis burnt in 18/1 
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THACKERAY, Wiluk Hahtuoi (I811-1HS), on 

of the greatest of English authors and novelists, son of !^ch- 
mond Thackeray (Mrs Eichmond Thackeray was born Miss 
Bechor), and grandson of W. K. Thackeray of Hadley, Mid- 
dlesex, was born at Calcutta on July 18, 1811. Both his 
father and grandfather had been Indian civil servants. His 
mother, who was only nineteen at the date of his birth, was 
left a widow in 1816, and afterwards married Major Heniy 
Carmichael Smyth. Thackeray himself was sent home to 
England from India as a child, and went to Charterhouse, 
since his time removed to Qodalming from its ancient 
site near Smithfield. Anthony Trollope, in his book on 
Thackeray in the English Men of Letters series, quotes a 
letter written to him about Thackeray’s school-days by 
Mr G. S. Venables. “ He came to school young,” Mr 
Venables wrote, “ a pretty, gentle, and rather timid boy.” 
This accords with the fact that all through Thackeray’s 
writings the student may find traces of the sensitiveness 
which often belongs to the creative mind, and which, in 
the boy who does not understand its meaning and its 
possible i*ower is apt to assume the guise of a shy dispo- 
sition. To this very matter Mr Venables tersely refers in 
a later passage of tbe letter quoted by Trollope : When 
I knew him better, in later years, I thought I could 
recognize the sensitive nature which he had as a boy.” 
Another illustration is found in the statement, which will 
be recognized as exact by all readers of Thackeray, that 
“ his change of retrospective feeling about his school-days 
was very characteristic. In his earlier books he always 
spoke of the Charterhouse as Slaughter House and Smith- 
held. As ho became famous and prosperous his memory 
softened, and Slaughter House was changed into Grey 
Friars, where (llolonel Newcome ended his life.” Even in 
the earlier references the bitterness which has often been 
so falsely read into Thackeray is not to be found. In Mr 
and Mrs Frank Berry” (Men's Wives) there is a description 
of a Slaughter-House fight, following on an incident almost 
identical with that used in Vanity Fair for the fight between 
Dobbin and Cuff. In both cases the bratalit> of school 
life, as it tlicri w'as, is very fully recognized and described, 
but not to the exclusion of the chivalry which goes along- 
side with it. In the finst chapter of “Mr and Mrs Frank 
Berry, ” Berry himself and Old Hawkins both have a touch 
of the heroic. In the story which forms part of Men's Wives 
the bully whom Berry gallantly challenges is beaten, and one 
hears no more of him. In Vanity Fair Cuff the swaggerer 
is beaten in a similar way, but regains Lis popularity by one 
well-timed stroke of magnanimity, and after w'ards shows 
the truest kindness to his conqueror. 

In February 1829 Thackeray went to Trinity College, 
Cambridge, and in that j^ear contributed some engaging 
lines on Timhuctoo^ the subject for the prize poem, to a 
little university pai»er called The Snob, the title of which he 
afterwards utilized in the famous Snob Tapers, The first 
stanza has bi*comG tolerably well known, but is worth quot- 
ing as an early iustunco of the direct comic force afterwards 
employed by the author in verse and prose burlesques : — 

In Afnoa— a quaitoi of the woild-- 

skins aio black ; then luiir is ensp and curled; 

And Rome\ili<>to theio, uukmmn to public view, 

A mighty ( ity lies, called Timhuctoo. 

One other passage at least in The Snob, in the form of 
a skit on a paragraph of fashionable intelligence, seems to 
hear traces of Thackeray’s handiwork. At Cambridge 
James Spedding, Monckton Milnos (Lord Houghton), 
Edward Fitzgerald, W. II. Thompson (afterwards master 
of Trinity), and other distinguished |)crsons were among 
his friends. In 1830 he left Cambridge without taking 
a degree, and went to Weimar and to Paris. His visit 
to Weimar bore fruit in the sketches of life at a small 


German court which appear in Fitz-BoodUs Con/emtione and 
in Vanity Fair. In 1832 he came of age, and inherited 
a snm which Trollope’s book describes as amounting to 
about five hundred a year. The money was soon lost,-- 
some in an Indian bank, some in two newspapers which in 
Lovel the Widower are referred to under one name as The 
Museum, in connexion with which our friends Honeyman 
and Sherrick of The Newexmes are briefiy brought in. His 
first regular literary employment after the loss of his 
patrimony was on Fraser^ e Magazine, in which in 1837-38 
appeared The llist^rry of Mr Samuel Titmarsh and the Great 
Hoggarty Diamond, a work filled with instances of the 
wit, humour, satire, pathos, which found a more ordered 
if not a fre^er expression in his later and longer works. 
For freshness, indeed, and for a fine perception which 
enables the author to perform among other feats that of 
keeping up throughout the story the curious simplicity 
of its supposed narrator’s character, the Great Hoggarty 
Diamond can scarce be surpassed. The characters, from 
Lady Drum, Lady Fanny, Lady Jane, and Edmund 
Preston down to Brough, his daughter, Mrs Koundhand, 
Gus Hoskins, and, by no means least, Samuel Titmarsh’s 
pious aunt with her store of “ Eosolio, ” are living; the 
book is crammed with honest fun ; and, for pure pathos, 
the death of the child, and the meeting of the husband 
and wife over the empty cradle (a scene illustrated by the 
author himself with that suggestion of trutli which no 
shortcoming in drawing could spoil), stands, if not alone 
in its own line, at least in the company of very few such 
scenes in English fiction. The Great Hoggarty Diamond, 
oddly enough, met with the fate that afterwards befell 
one of Lover’s best stories which appeared in a periodica] 
week by week,- it had to be cut short at the bidding 
of the editor. In the same year in which it appeared 
Thackeray married Isabella, daughter of Colonel Matthew 
Shawe. Of the daughters born of the marriage, one, Mu 
Eichmond Eitchie, has earned distinction as a novelist. 
Mrs Thackeray, to quote Trollope, “became ill and her 
mind failed her,” and Thackeray thereupon “ became as it 
wore a widower till the end of his days.” In 1 840 came 
out The Paris Sketch Book, Much of it had been written 
and published at an earlier date, and in the earlier 
writings there are some very curious divagalioifs in 
criticism. The book contains also a striking story of 
card-sharping, afterwards worked up and put into Alta- 
mont’s mouth in Pendennis, and a very powerful sketch of 
a gambler’s death and obsequies. Three years before, in 
1837, Thackeray had begun, in Fraser, the Yellouplush 
Papers, wdth their strange touches of humour, satire, 
tragedy (in one scene, the closing one of the history of Mr 
Deuceace), and their sublimation of fantastic bad spelling 
(M‘Arony for macaroni is one of the typical touches of 
this) ; and this was followed by Cathenne, a strong story, 
and too disagreeable perhaps for itAS purpose, founded 
closely on the actual career of a criminal named Catherine 
Hayes, and intended to counteract the then growing prac- 
tice of making ruffians and harlots prominent cliaractcrs 
in fiction. There soon followed Fits- Boodle's Confessions 
ami Professions, including the series Men's Wives, already 
referred to ; and, slightly before these, The Shabby Genteel 
Story, a work interrupted by Thackeray’s domestic affliction 
and afterwards republished as an introduction to The Ad- 
ventures of Philip, which took up the course of the original 
story many years after the supposed date of its catastrophe. 
In 1843, and for some ten years onwards according to 
Trollope, Thackeray was writing for Punch, and the list of 
his contributions included among many others the cele- 
brated Snob Papers and the Ballads of Policeman X, In 
1843 also came out the Irish Sketch Book, and in 1844 
the account of the journey From Comhill to Grand Cairo, 
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in wliioh was pablished the excellent poem of The White 
SqualL In 1844 there began in Fraeer the Memoirs of 
Barry Lyndon^ called in the magazine The Lwk of Barry 
Lyndon^ a B(mamce of tJu Last Centufty. Barry Lyndon 
hai^ with a very great difference in treatment, some 
resemblance to Smollett’s Count Fathom ; — the hero, that 
is to say, is or becomes a most intolerable scoundrel, who 
is magnificently unconscious of his own iniquity. The age 
and pressure of the time depicted are caught with amazing 
verisimilitude, and in the boyish career of Barry l 4 yndon 
there are fine touches of a wild chivalry, simplicity, and 
generosity, which mingle naturally with the worse qualities 
that, under the influence of abominable training, afterwards 
corrupt his whole mind and career. The man is so in- 
fatuated with and so blind to his own roguery, he has so 
much dash and daring, and is on occasions so infamously 
treated, that it is not easy to look upon him as an entirely 
detestable villain until, towards the end of his course, he 
becomes wholly lost in brutish debauchery and cruelty. 
His latter career is founded on that of Andrew Eobinson 
Stoney Bowes, who married the widow of John, ninth 
earl of Strathmore. There is also no doubt a touch of 
Casanova in Barry Lyndon’s character. Besides the con- 
tributions to Punrh specially referred to, there should be 
noticed FuncFs Prize NovelistB, containing some brilliant 
parodies of Edward Lytton Bulwer, Lever, Mr DTsraeli 
(in Codlingshy^ perhaps the most perfect of the series), 
and others. Among minor but admirable works of the 
same period are found A Legend of the Rhine (a burlesque 
of the great Dumas’s Othon V Archer)^ brought out in a 
periodical of George Cruikshank’s, Cox's Diary (on which 
lias been founded a well-known Dutch comedy, Janus 
Tulp\ and the Fatal Boots. This is the most fitting moment 
for mentioning also Rebecca and Rowetia, which towers, not 
only over Thackeray’s other burlesques, excellent as they 
are, but over every other burlesque of the kind ever written. 
Its taste, its wit, its pathos, its humour, are unmatchable ; 
and it contains some of the best songs of a particular kind 
ever written — songs worthy indeed to rank with Peacock’s 
best. In 1846 was published, by Messrs Bradbury and 
Evans, the first of twenty-four numbers of Vanity Fair, the 
work which first placed Thackeray in his proper position 
before the public as a novelist and writer of the first rank. 
It was completed in 1 848, when Thackeray was thirty-seven 
years old ; and in the same year Abraham Hayward paid 
a tribute to the author’s powers in the Edinburgh Review. 
It is probable that on Vanity Fair has been largely based 
the foolish cry, now heard less and less frequently, about 
Thackeray’s cynicism, a cry which he himself, with his keen 
knowledge of men, foresaw and provided against, amply 
enough as one might have thought, at the end of the eighth 
chapter, in a passage which is perhaps the best commentary 
ever written ou the author’s method. He has explained 
how he wishes to describe men and women as they actually 
are, good, bad, and indifferent, and to claim a privilege — 

**OccMiona11y to stop down from the platfoim, and talk about 
them : if they arc good and kindly, to lovo and shake them by the 
hand; if they are silly, to laugh at them confidentially in the 
loader’s sleeve; if they are wicked and heartless, to abu.so* thorn in 
the strongest terms politimess admits of. Otherwise you might 
fancy it was I who was sneering at the piactico of devotion, winch 
Miss Sharp finds so ridiculous ; that it was I who laughed good- 
humourevify at the railing old Silenus ot a baionot — w’hcreas the 
laughter comes from one who has no revoiente except for proh|K!rity, 
and no eye for anything beyond success. Sucli jieoplo there aio 
living and flourishing in the world — Faithless, Hopeless, Charity- 
Icss: let us have at them, dear friends, with might ami mam. 
Some there are, and very successful too, more quacks and fools: 
and it was to combat and expose such as those, no doubt, that 
laughter was made.” 

As to another accusation which was brought against the 
book when it first came out, that the colours were laid on 
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too thick, in the sense that the villains were too villainouSy 
the good people too goody-goody, the best and completest 
answer to that can be found by any one who chooses to 
read the work with care. Osborne is, and is meant to be, 
a poor enough creature, but he is an eminently human 
being, and one whose poorness of character is developed as 
he allows bad influences to tell upon his vanity and folly. 
The good in him is fully recognized, and comes out in the 
beautiful passage describing his farewell to Amelia on the 
eve of Waterloo, in which passage may be also found a 
sufficient enough answer to the statement that Amelia is 
absolutely insipid and uninteresting. So with the com- 
panion picture of Rawdon Crawley’s farewell to Becky : 
who that reads it can resist sympathy, in spite of Jlawdon’s 
vices and shady shifts for a living, w ith his smiple bravery 
and devotion to his wife ? As for Becky, a character that 
has since been imitated a host of times, there is certainly 
not much to bo said in her defence. We know of her, to 
be sure, that she thought she would have found it easy to 
be good if she had been rich, and we know also what 
happened when Rawdon, released without her knowledge 
from a spunging-house, surprised her alone with and 
singing to Ijord Steyne in the house in May Fair. After 
a gross insult from Steyne, “Rawdon Crawley, springing 
out, seized him by the neckcloth, until Steync, almost 
strangled, writhed and bent under his arm. *You he, 
you dog,* said Rawdon ; * you lie, you coward and villain ’ ’ 
And he struck the peer twice over the face with his open 
hand, and flung him bleeding to the ground. It was all 
done before Rebecca could interpose. Sho stood there 
trembling before him. She admired her husband, strong, 
brave, and victorious.” This admiration is, as Thackeray 
himself thought it, the capital touch in a scene which is 
as powerful as any Thackeray ever wrote — as powerful, 
indeed, as any in English Action. Its lull merit, it may be 
noted in passing, has been curiously accented by an imita- 
tion of it in M. Daudet’s Froimmt Jeune et Risler A hie. As 
to the extent of the miserable Jiecky s guilt in the Steync 
matter, on that Thackeray leaves it practically open to the 
reader to form what conclusion he will. There is, it should 
be added, a distinct touch of good in Becky’s conduct to 
Amelia at Ostend in the last chapter of the book, and 
those who think that too little punishment is meted out to 
the brilliant adventuress in the end may reiiiemlier this to 
her credit. It is supreme art in the treatment of lier char 
actor that makes the reader undei stand and feel her attiac- 
tiveness, though he knows her extraordinarily evil qualities; 
and in this no writer subsequent to Thackeray wlio lias 
tried to depict one of the genus Becky Sliaip lias even 
faintly succeeded. Among the minor cliuractcrs tlicre is not 
one- and this is not alvsays the case even with Tliackciay s 
chief figures — who is inconi]>letely or inconsistently de- 
picted; and no one wlio wishes to fully understand and 
appreciate the book can afford to miss a woid of it. 

Vanity Fair was followed by Pendennni, Esmond, and 
The Newemnes, which appealed respectively in 1 8.^)0, 1852, 
and 1854. Tt might be more easy to pick lioks ciitically 
in Pendennis than in Vanity Fair. T’cndennis Jjiijis(*II, 
after his boyish passion and university escapadt‘s, h is dis 
agreeable touches of flabbiness and woildliness ; and tJie 
important episode of his relations wdth Faun} liolton, 
which Thackeray could never have treated otlurwisc than 
delicately, is so lightly and tersely haiidlul that it is a 
little vaguo even to those who read betvNcen the lines; 
the final announcement that those lel.ilions lune been 
innocent can scarcely bo said to be led up tis and ono^ can 
hardly see why it should have been so long delayed. This 
does not of course affect the value of the book as a ])icturc 
of middle and upper class life of the time, the time when 
Yauzhall still existed, and the haunt for suppers and songs 
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which Hiackeray in this book called the Bfick Kitchen, 
and it is a picture filled with atriking figures. In some 
of these, notably in that of Foker, Ibackeray went, it is 
supposed, very close to actual life for his material, and in 
that particular case with a most agreeable result. As for 
the two wnbrm of the marquis of Steyne, it is difficult to 
believe that they were intended as caricatures from two 
well-known persons. If they were, for once Thackeray’s 
hand forgot its cunning. Here, as in Vaniijf Fatr^ the 
heroism has been found a little insipid; and there may 
be good ground for finding Laura Pendennis dull, though 
she has a spirit of her own. In later books she becomes, 
what Thackeray’s people very seldom are, a tiresome as 
well as an uninviting person. Costigan is unique, and so 
is Major Pendennis, a type which, allowing for differences 
of period and manners, will eidst as long as society does, 
and which has been seized and depicted by Thackeray as by 
no other novelist. His two encounters, from both of which 
he comes out victorious, one with Costigan in the first, 
the other with Morgan in the second volume, are admirable 
touches of genius. In opposition to the worldliness of the 
major, with which Pendennis does not escape being tainted, 
we have Warrington, whose nobility of nature has come 
unscathed through a severe trial, and who, a thorough 
gentleman if a rough one, is really the gua^ian of Pen- 
dennis’s career. There is, it should be noted, a character- 
istic and acknowledged confusion in the plot of Pendennis, 
which will not spoil any intelligent reader’s pleasure. 

Probably most readers of Tfie Newcomes (1854) to whom 
the book is mentioned think first of the grand, chivalrous, 
and simple figure of Colonel Newcome, who stands out in 
the relief of almost ideal beauty of character against the 
crowd of more or less imperfect and more or less base 
personages who move through the novel At the same 
time, to say, as has been said, that this book is full of 
satire from the first to the last page” is to convey an 
impression which is by no means just. There is plenty of 
kindliness m the treatment of the young men who, like 
Clive Newcome himself and Loid Kew, possess no very 
sliining virtue beyond that of being honourable gentlemen ; 
in the character of J. J. Eidley there is much tenderness 
and pathos , and no one can help hkiug the Bohemian F. 
B , and looking tolerantly on his failings. It may be that 
both the fiendish temper of Mrs Mackenzie and the suffer- 
ings she inflicts on the Colonel are too closely insisted on ; 
but it must bo remembered that this heightens the singular 
pathos of the closing scenes of the Colonel’s hfe. It has 
beomod convenient to take The Newcomee after Pendemia^ 
becuubo PoudenniB and his wife reappear in this book as 
in the Adventures of Philip ] but Esmond (1852) was 
written and published before The Ntwcomes, To some 
students Esmond seems and will seem Thackeray’s capital 
work. It has not been rivalled, and only a few times 
approached by Mr Besant, as a romance reproducing 
with unfailing interest and accuracy the figures, manners, 
and phrases of a past time, and it is full of beautiful 
touches of character. But Beatrix, upon whom so much 
hinges^ is an unpleasing character, although one understands 
fully why men were captivated by her insolent beauty and 
brilliancy ; and there is some truth in Thackeray’s own 
saying, that “Esmond was a prig ” Apart from this, the 
story IS, like the illusion of a past time in the narrative, 
so complete in all its details, so harmoniously worked out, 
that there is little room for criticism. As to Esmond’s 
marriage with the lady whom he has served and loved as 
a boy, that is a matter for individual judgment. Beatrix, 
It has been indicated above, is wonderfully drawn; and 
not the least wonderful thing about her is her reappearance 
as the jaded, battered, worldly, not altogether unkindly, 
Baroness in The Vir^tansn It was just what Beatrix 


must have come to, and the dej^radatiou is handled with 
the lightest and finest toucL 
In 1851 Thackeray had written The English ffumomri^ 
of the Eighteenth Century, delivered as a series of lectures 
at Willis’s Booms in the same year, and re-delivered in the 
United States in 1852 and 1853, as was afterwards the 
series called The Four Georges. Both sets were written for 
the purposes of lecturing. In 1857 Thackeray stood unsuc- 
cessfully as a parliamentary candidate for Oxf(»rd against 
Mr Cardwell, and in the same year appeared the first num- 
ber of The Virginians, a sequel to Esmond. This is a most 
unequal work, — inferior, as sequels are apt to be, to Esmond 
as an historical romance, less compact and coherent, 
prone to divagation and desnltoriness, yet charming enough 
in its lifelikeness, in the wit and wi^om of its reflexions, 
and, as has been said, in its portrait of Beatrix grown old. 
The last number of The Virginians came out in 1859, and 
in the same year Thackeray undertook the editorship of the 
Comhdl Magadne. This was a task which, as readers of 
his Roundabout paper “ Thorns in the Cushion ” will re- 
member, the kindliness and sensitiveness of his disposition 
made irksome to him, and he resigned the editorship lu 
April 1862, though he continued to write for the magazine 
until he died. In the Cornhill appeared from his pen hovel 
the Widower, previously written, with different names for 
some of the personages, in dramatic form; The Adventures 
of Philipi the Roundabout Papers; and the story, unhappily 
never finished, called Denis Duval, hovel the Widower, 
changed from the dramatic to the narrative form, remains 
a piece of high comedy in which the characters are indicated 
rather than fully worked out, with a bold and practised 
touch. It contains some references to Thackeray’s early 
and unfortunate newspaper speculations, and it was pro- 
vided by the author with illustrations which as in others 
of his books have a value which is entirely their own in 
furnishing, as it were, a far completer commentary on the 
letterpress than could have been given by any draughts 
man, however perspicacious and finished, who approached 
the pictorial representation of the characteis from the 
outside. To the general statement thus indicated an 
exception should be made in the case of Doyle’s illustra- 
tions to The Newcomes and to Reheaa and Rowrna.^ On 
the other hand, not even Doyle could have match^ the 
fun and spirit of Thackeray’s own illustrations to another 
burlesque story, one of his best, The Rose and the Ring 
The Roundabout Papers, a small storehouse of some of 
Thackeray’s best qualities as an essayist, came out m the 
Cornhill Magazme simultaneously with hovel the Widowei 
and with The Adventures of Philip. Among them is one 
differing in form from the rest, called The Notch on the 
Axe — a Story d la Mode. It is an almost perfect specimen 
of the author’s genius for burlesque story-telling ; but it 
contains an odd instance, which a careful reader will not 
fail to discover, of the odd habit of inaccuracy of which 
Thackeray himself was conscious. The Adventures of 
Philip is, as has been before said, in the nature of a 
sequd to or a completion of A Shabby Genteel Story. As 
with the other direct sequel, it is a work of great in- 
equality. It contains scenes of humour, pathos, satire, 
which rank with Thackeray’s best work ; some old friends 
from others of the novels make brief but pleasant reappear- 
ances in its pages ; there are fine sketches of journalistic, 
artistic, and diplomatic life, and the scene from the last- 
named in Paris is inimitable. The Little Sister is altogether 
delightful; the Twysden family are terribly true and 
vastly diverting ; the minor characters, among whom old 
Eidley, J. J.’s father, should be mentioned, are wonder- 
fully hit off ; nor did Thackeray ever write a better scene 
than that of the quarrel between Bunch, Baynes, and 
M*Whirter in the Faria pension. Philip himself is impos- 
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«ible; one oumot say that the character is ill-drawn — ^it is 
not drawn at all. It is an entirely different personage in 
different dhapters ; and it has here and there a very un- 
pleasant touch which must have come of rapid writing. 
Yet so admirable are many parts of the book that it can- 
not be kf t out of the list of Thackeray’s most considerable 
worka Dmu DuvoU^ which reached only three numbers, 
promised to be a first-rate worl^ more or less in the Emxmd 
manner. The author died while it was in progress, on the 
day brfore Christmas day 1863. He was buried in Kensal 
Oreen, and a bust by )£a^hetti was put up to his memory 
in Westminster Abhay. 

Little has yet been said of Thackeray’s performances in 
poetry. They formed a small but not the least significant 
|)art of his life’s work. The grace and the apparent spon- 
taneity of his versification are beyond question. Some of 
the more serious efforts, such as Th^ Chronicle of the Drum 
(1841), are full of power, and instinct with true poetic 
feeline. Both the half -humorous half-pathetic ballads and 
the wholly extravagant ones must be classed with the best 
work in that kind ; and the translations from B4ranger are 
as good as verse translations can be. He had the true 
poetic instinct, and proved it by writing poetry which 
equalled his prose in grace and feeling. 

It is not necessary to discuss the precise place which 
Thackeray will in future hold, in respect to his immediate 
contemporaries. What seems absolutely certain is that the 
force and variety of his genius and art will always hold for 
him a place as one of the greatest of English novelists and 
essayists, and, it should be added, as by no means the least 
of English critics. (w. h. p.) 

THALBBRG, Sioismond (1812-1871), a celebrated 
pianist and composer for his instrument was bom at 
Genova in 1812 (May 5 or January 7). In 1822 he was 
taken to Vienna, where, under the watchful care of Count 
Dietrichstein, his education was completed. There is some 
doubt as to the masters under whom he studied ; but it 
is certain that he received instruction from Hummel, and 
perhaps also from Czerny, and that he took lessons in com- 
position from Sechter. He made his first appearance as a 
pianist at Prince Metternich’s in 1826, and published his 
first composition — a Fantasia on Airs from “ Furyanthe ” 
— in ] 828, but it was not until 1830 that he was first fairly 
introduced to the public, with such brilliant success that 
from that time forward his only rival was Liszt. In 1 834 he 
was appointed ^‘karamervirtuos” to the emperor of Austria. 
He firat appeared in Paris in 1837; and in 1838 he came 
to England, astonishing his hearers with the novel effects 
produced in his Variations on God Save the Queen, while 
he charmed them with his delicate touch and the purity of 
his expression. Thenceforward his career was a succession 
of triumphs. In order to disprove the popular idea that 
he could execute no music but his own, he played Beet- 
hoven’s Concerto in C minor (op. 37) at the London 
Wednesday Concerts, held in 1846-47 at Exeter Hall, 
with a keen intelligence which proved his power of inter- 
preting the works of the great masters to at least on a 
level with his wonderful technique. Besides his pianoforte 
compositions, which are almost innumerable, Thalberg pro- 
iluced two operas, — Cristma, which proved a complete 
isilure, and Florinda^ which fared but little better at Her 
Majesty’s Theatre in 1851. He played in London for the 
last time in 1863» and afterwards retired to his estate near 
Naples. He died at Naples, April 27, 1871. 

THALES OF Miletus (640-546 b.c.), son of 
Examyus and Cleobuline, is universally recognized as the 
founder of Greek geometry, astronomy, and philosophy. 
He is said by Hivodotus and others to have been of 
Phoenician exteaetion, but the more common account (see 
I^iogenes Laertius) is that he was a native MilesiATt nf 


noble birth. Zeller thinks that his ancestors belonged to 
the Cadmean tribe in Boeotia, who were intermingled with 
the lonians of Asia Minor, and thus reconciles the con- 
flicting statements. The nationality of Thales is certainly 
Greek and not Phoenician. The high estimation in which 
he was held by his contemporaries is shown by the place 
he occupied as chief of the seven “wise men” of Greece : 
and in later times amongst the ancients his fame was quih. 
remarkable. It is well known that this name (o-o^os) was 
given on account of practical ability ; and in accordance 
with this we find that Thales had been occupied with civil 
affairs, and indeed several instances of his political sagacity 
have l^en handed down. Of these the most rem^kable 
is the advice, praised by Herodotus, which he gave to 
his fellow-countrymen “before Ionia was ruined,” — “that 
the lonians should constitute one general council in 
Teos, as the most central of the twelve cities, and that 
the remaining cities should nevertheless be governed as 
independent states” (Herod., i. 170). It is probable, 
however, that in the case of Thales the appellation “wise 
man,” which was given to him and to the other six in the 
archonship of Damasius (586 b.c.),^ was conferred on him 
not only on account of his political sagacity, but also for 
his scientific eminence (Plut, Solon, c. 3). To about the 
same time must be referred his celebrated prediction of the 
eclipse of the sun, which took place on May 28, 585 b.c. 
This event, which was of the highest importance, has given 
rise to much discussion. The account of it as given by 
Herodotus (i. 74) contains two statements: — (1) the fact 
that the eclipse did actually take place during a battle 
between the Modes and the Lydians, that it was a total 
eclipse (Herodotus calls it a “ night battle ”), that it caused 
a cessation of hostilities and led to a lasting peace between 
the contending nations ; (2) that Thales had foretold the 
eclipse to the lonians, and fixed the year in which it 
actually did take place. Various dates —ranging from 625 
B.O. to 583 B.C. — have been assigned by different chrono- 
logists to this eclipse; but, since the ii^vestigations of 
Airy,2 Hind,® and Zech,^ the date determined by them 
(May 28, 585 b.c.) has been generally accepted. This 
date agrees nearly with that given by Pliny (//. N,, ii. 
12). The second part of the statement of Herodotus — the 
refidity of the prediction by Thales — ^has been frequently 
called in question, chiefly on the ground that, in order to 
predict a solar eclipse with any chance of success, one 
should have the command of certain astronomical facts 
which were not known until the 3d century b.c., and then 
merely approximately, and only employed with that object 
in the following century by Hipparchus. Ihe question, 
however, is not whether Th^es could predict the eclipse of 
the sun with any chance of success — much loss whether he 
could state beforehand at what places the eclipse would 
be visible, as some have erroneously supposed, and which 
of course would have been quite impossible for him to do, 
but simply whether he foretold that there would be a solar 
eclipse in that year, as stated by Herodotus. Now as to 
this there is quite a remarkable unanimity in the testi 
mony of the ancients, and the evidence is of the strongest 
i kind, ascending to Herodotus, and, according to the 
account of Diogenes Laertius, even to Xenophanes, who 
was an Ionian, and not much later than Thales. Further, 

! ^ Bretsclmeider (Die Oeom vor Eukltden, p. 40), ■vvithout stating 

his suthonty, gives “ between 686 and 683 b c as tlie d.ite ol the 
I archonship pf Damasius. In this lie ib followed by some othei 
I recent writers, who infer thence that the name “ wise was ronferr^ 

' on Thales on account of the succebs ol his prediction The date 586 
B.O., given above, which is taken from Hinton, is adopted by Zelmr. 

* “On the Eclipses of Agathocles, Thahs, and Xerxes, Phil 

Trans,, voL cxliii. p. 179 sg , 1868 » Athenaum, p. 919, 1862. 

* Astronomisohe Untersuehungen der mchttgeren Finstemiaae, ftc., 
U. 67, 186H. 
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we know that ia the 8th century B.c. there were obser- 
vatories in most of the large cities in the valley of the 
Euphrates, and that professional astronomers regularly 
took observations of the heavens, copies of which were 
sent to the king of Assyria; and from a cuneiform inscrip- 
tion found in the palace of Sennacherib at Nineveh, the 
text of which is given hy George Smith,^ we learn that at 
that time the epochs of eclipses of both sun and moon were 
predicted as possible — ^probably by means of the cycle of 
223 lunations or Chaldsean Saros — and that observations 
were made accordingly. 

The wonderful fame of Thales amon^t the ancients 
must have been in great part due to tl^ achievement, 
which seems, moreover, to have been one of the chief 
causes that excited amongst the Hellenes the love of 
science which ever afterwards characterized them. Thales 
seems not to have left any writings behind him, though 
as to this there appears to be some doubt (see Diog. 
Laer., i. 23). Many anecdotes, amusing rather than 
instructive, are related of him, which have been handed 
down by Diogenes Laertius and other writers. From some 
of them it would appear that he was engaged in trade, 
which is indeed expressly stated by Plutarch (Solon, c. 2). 
It is probable that in the pursuit of commerce he was led 
to visit Egypt. Of the fact that Thales visited Egypt, 
and there became acquainted with geometry, there is abun- 
dant evidence. Hieronymus of Ehodes (ap. Diog. Laer., 
i. 27) says, “ he never had any teacher except during the 
time when he went to Egypt and associated with the 
priests.” * 

But the characteristic feature of the work of Thales was 
that to the knowledge thus acquired he added the capital 
creation of the geometry of lines, which was essentially 
abstract in its character. The only geometry known to the 
Egyptian priests was that of surfaces, together with a 
sketch of that of solids, a geometry consisting of some 
simple quadratures and elementary cubatures, which they 
had obtained empirically. Thales, on the other hand, intro- 
duced abstract geometry, the object of which is to establish 
precise relations between the different parts of a figure, so 
that some of them could be found by means of others in 
a manner strictly rigorous. This was a phenomenon quite 
new in the world, and due, in fact, to the abstract spirit 
of the Greeks. 

The following discoveries in mometry are attributed to Thales : — 
(1) the circle is bisected by its diameter (Prod., op, cU., p. 157) ; (2) 
the angles at the base of an isosceles triangle are equal (Id., p. 250) ; 
(3) when two straight lines cut each other the vertically opposite 
angles are equal (Id., p. 299) ; (4) the angle in a semicircle is a 
ri|dit angle r (5) the theorem Euclid i. 26 is referred to Thales 
by Kudeinus (Prod., op, eU., p. 352). Two applications of geometry 
to the solution of practical problems are also attributed to him : — 
(1) the determination of the distance of a ship at sea, for which ho 
made use of the last theorem ; (2) the determination of the height 
of a pyramid by means of the length of its shadow : according to 
Hieronymus of Rhodes (Diog. I^rt,, i. 27} and Pliny {N, if., 
xxxvi. 12), the shadow was measured at the hour of the day when 
a man’s shadow is the same length as himself. Plutarch, however, 
states the method in a form requiring the knowled^ of Euclid 
vL 4, but without the restriction as to the hour of the day {Sqtt, 
Sap, Obnviv.t 2). Further, we learn from Diogenes Laertius (L 25) 
that he perfected the things relating to the scalene triangle and 
the theory of lines. Ihrodus, too, in his summary of the history of 
geometiy before Euclid, which he probably derived from Eudemus 
of Rhodes, says that Thales, having visited Egypt, first brought 
the knowledi^ of geometry into Greece, that he discovered many 


^ Aasyrim IHocowries, p. 409. 

^ Of, Pamphila and the spurious letter from Tliales to Pherecydes, 
ap. Diog. Laer. ; Proolus, in primum JSwltdis Hlemenforum Ltdrum 
Commentarii, ed. Friedlein, p. 65 ; Pliny, JI. AT., xsxvi. 12 ; 1am- 
blichus, in Vit, Pythag,, 12; Plutarch, Sfpt, Sap, Conviv,, 2, Jh 
IsidCt 10, and Plae,, i. 3, 1* 

* This is unquestionably the meaning of the statement of Pamphila 
(temp. Nero), ap. Diog. Laert., i. 24, that he was the first person to 
describe a ri||^t-angled triangle in a eixcle. 


things himself, and! communicated the beginnings of many to hit 
successors, some of which he attempted in a more abstract manner 
(KoSoKiifAropoy) and some in a more intuitional or sensible manner 
{cp, eit, p. 65). * 

From these indications it is no doubt difficult to determine what 
Thales brought from Egypt and what was due to his own inven- 
tion. This difficulty has, however, been lessened since the transla- 
tion and publication of the papjmo Bhind by Eisenlohr and it is 
now generally admitted that, in the distinction made in the laet 
passage quoted above from Proclus, reference is made to the two 
forms of his work, — aMiiTiK^tpov pointing to what he derived from 
Ef^pt or arrived at in an Egyptian manner, while KuBohiK^opop 
indicates the discoveries which he made in accordance with the 
Greek spirit To the former belong the theorems (1), (2), and (8^, 
and to the latter especially the theorem (4), and also, probably, his 
solution of the two practical problems. We infer, then, [Ij that 
Thales must have known the theorem that the sum of the three 
angles of a triangle are equal to two right angles. This inference 
is made from (4) taken along with (2). No doubt we are informed 
by Proclus, on the authority of Eudemus, that the theorem 
Euclid i. 82 was first proved in a general way by the Pytha- 
goreans (see PvTHAGO&As, vol. XX, p. 140) ; but, on the other 
hand, we learn from Geminus that the ancient geometers observed 
the equality to two right angles in each kind of triangle — in the 
equilateral first, then in the isosceles, and lastly in the scalene 
(Apoll., Coniea, ed. Halleius, p. 9), and it is plain that the geometers 
older than the Pythagoreans can be no other than Thales and his 
school. The theorem, then, seems to have been arrived at by induc- 
tion, and may have been suggested by the contemplation of floors 
or walls covered with tiles of the form of equilateral triangles, or 
squares, or hexagons. [2] We see also in the theorem (4) the first 
trace of the important conception of geometrical loci, which we, 
therefore, attribute to Thales. It is worth noticing that it was in 
this manner that this remarkable property of the cirme, with which, 
in fact, abstract geometry was inaugurated, presented itself to the 
imagination of Dante 


» 0 BC del messo eerdilo far b 1 pnote 
Triangol si. cU’on retto non avoise.'*— Par., e. xlli. 101. 

[8] Thales discovered the theorem that the sides nf equiangular 
triangles are proportional. The knowledge of this weorem is dis- 
tinct^ attributed to Thales Plutarch, and it was probably made 
nse of also in his determination of the distance of a ship at sea. 

Let U8 now consider the importance of the work of Thales. 

I. In a scientific 'point of view : {a) we see, in the first place, that 
by his two theorems ho founded the geometry of lines, which has 
ever since remained the principal part of geometry ; (5) lie may, 
in the second place, bo fairly considered to have laid the founda- 
tion of algebra, for his first theorem establishes an equation in the 
true sense of the word, while the second institutes a projiortion.^ 

II. In a philosophic point of view : we see that in these two 
tlieorems of Thales the first type of a natural law, i.e., the ex- 
pression of a fixed dependence between diilerent quantities, or, in 
another form, the disentanglement of constancy in the midst of 
variety — has decisively arisen.* III. Lastly, in a practical point 
of view : Thales furnished the first example of an application of 
theoretical geometry to practice, ^ and laid the foundation of an 
important branch of the same — ^the measurement of heights and 
distances. For tlie further progress of geometry see Pythagoeas. 

As to the astronomical knowledge of Thales we have the follow- 
ing notices : — (1) besides the prediction of the solar eclipse, Eu- 
demns attributes to him the discovery that the circuit of the sun 
between the solstices is not always uniform ;* (2) he called the last 
day of the month the thirtieth (Diog. Laert, i. 24); (8) he divided 
the year into 865 days (Id., i. 27); (4) he determined the dia- 
meter of the sun to be the 720th part of tlie zodiac ;* (5) he appears 
to have pointed out the constellation of the Lesser Bear to his 
countrymen, and instructed them to steer by it [as nearer the pole] 
instead of the Great Bear (Callimachus ap. Diog. Laert, i. 23 ; ef, 
Aratns, PhtenommOf v. 36 sq.). Other discoveries in astronomy 
are attributed to Thales, but on authorities which are not trust- 
worthy. He did not know, for example, that ** the earth is spher- 
ical,” as is erroneously statM by Plutarch {Plaeita, iii. 10} ; on the 
contrary, he conceived it to be a fiat disk, and in this supposition 
he was followed by most of his successors in the Ionian schools, 
including Anaxagoras. The doctrine of the sphericity of the earth, 


* JSin mathemaiUehes Handbuch der alien AegypUr^ Leipsic, 1877. 

* Auguste Comte, SytUme de Politique Poettive, iii. pp. 297, 800. 

* P. Laffitte, Zee Orands Types de VHuimniti, vol. U. p. 292. 

7 Ibid., p. 294. 

* Theonis Smymni Platonici Liber de Aeirwxmia, ed. Th H. Mar- 
tin, p. 824, Paris, 1849. cy. Diog. Laert., i. 24. 

* This is the received interpretation of the passage in Diogenes 
Laertius, i. 24 (see Wolf, Oeech. der Astron., p. 169), where 

is probably a scribe's error for fy^taKov, Cf. Apuleius, Florida, iv. 18, 
who attri^tes to Thales, then old, the discovery: ** quotiens sol mag* 
nitudine sua droulnm quern permeat metiatur.” 
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for which the reeearcheB of AtuttimAnder had prepared the way,^ 
vaa in fact one of the great dieooveriea of Pythagoras, was tan^^t 
by Parmenides, who was oonnected with the P^hSj^reans, and 
remained for a long time the exclusive property of the Italian 
iiobools.^ 

Whilst in virtue of his political sagacity and intellectual eminence 
Thales held a place in the traditional list of the wise men, on the 
strength of the disinterested love of knowledge which appeared in 
his ^ysical speculations he was accounted a '^philosopher ’* 

<ro0or)> i His " philosophy '* is usually summed up in the dogma 
‘'water is the principle, or the element, of things”; but, as the 
technical terms *' principle” (&ex4) and ” element^' [vroix^v) had 
not yet come into use, it may be comectured that the phrase ” all 
things are water '* (irdi^a "tivp itrrl) more exactly represents his 
teaching. Writings which bore his name were extant in antiquity ; 
but, as Aristotle, when he speaks of ThaWs doctrine, always depends 
upon tradition, there can be little doubt that they were forgeries. 

From Aristotle we learn (1) that Thales found in water the 
origin of things ; (2) that ho conceived the earth to float upon a 
sea of the elemental fluid ; (d) that he supposed all things to be 
full of gods ; (4) that in virtue of the attraction exercised by the 
magnet he attributed to it a soul. Here our information ends. 
Aristotle's suggestion that Thales was led to his fundamental 
dogma by observation of the part which moisture plays in the pro- 
duction and the maintenance of life, and Simplicius’s, that the 
impressibility and the binding power of water wore perhaps also in 
his thoughts, are by admission purely copjectural. Simplicius's 
further suggestion that Thales conceived the element to be modi- 
fied by thinning and thickening is plainly inconsistent with the 
statement of Theophrastus that the hypothesis in question was 
peculiar to Anaximenes. The assertion preserved by Stobseus that 
Thales recognized, together with the material clement ‘‘water,” 
“ mind,” which penetrates it and sets it in motion, is refuted by the 
precise testimony of Aristotle, who declares that the early physicists 
did not distinguish the moving cause from the material cause, and 
that before Hermotimus and Anaxagoras no one postulated a 
creative intelligence. 

It would seem, riien, that Tliales sought amid the variety of 
things a single material cause ; that he found sucli a cause in one 
of the forms of matter most familiar to him, namely, water, and 
accordingly regarded earth and all that it contains as water vari- 
ously metamorphosed ; and that, asking himself no questions about 
the mauner of its transformation, he was content to see in the 
forces of nature pre.<tent deities ” (Zeller). 

The doctrine of Thales was intor[u*eted and developed in the 
course of three succeeding generations. First, Anaximander chose 
for what he called his “ principle ” (ipx^h not water, but a cor- 
poreal element intermediate between fire and air on the one hand 
and water and earth on the other. Next, Anaximenes, prefer- 
ring air, resolved its transformations into processes of thinning 
and thickening. Lastly, Heraclitus asserted the claims of fire, 
which he conceived to modify itself, not occasionally, but per- 
petually. Thus Thales recognized cliange, but was not careful to 
explain it ; Anaximander attributed to change two directions ; 
Anaximenes conceived the two sorts of change as rarefaction and 
condensation ; Heraclitus, perceiving that, u, as his predoccssors 
hat’ tacitly assumed, change was occasional, the interference of a 
moving cause was necessai^, made change perpetual. But all four 
agreed in tracing the variety of things to a single material cause, 
corporeal, endowed with qualities, and capable of self-transforma- 
tion. A now departure was taken by the Eleatic Parmenides (see 
vol. xviiL p. 316), who, expressly noting that, when Thales and 
his successors attributed to the supposed element changing 
qualities, they were untrue to the principle of monism, requirea 
tliat the su{ierftcial plurality of nature should bo strictly distin- 
guished from its fun^mental unity. Hence, whereas Thales and 
his successors had confounded the One, the element, and the Many, 
its modifications, the One and the Not-Oiie or Many became with 
Parmenides matters for separate investigation. In this way two 
lines of inquiry originated On the one hand Empedocles and 
Anaxagoras, abandoning the pursuit of the One, gave themselves 
to the scientific study of the Many; on the other Zeno, abandoning 
the pursuit of the Many, gave himself to the dialectical study of 
the One. Both successions were doomed to failure; and the result 
was a scepticism from which the thought of Greece did not emerge 
until Plato, returning to Parmenides, declared the study of the 
One and the Many, jointly regarded, to be the true office of philo- 
Thus, meagre ana futile as the doctrine of Thales was, all 
the Greek schools, with the solitary exception of that of Pythagoras, 
took their origin from it. Not in name only, but also in fact, 
Thales, the first of the Ionian physicists, was the founder of the 
philosophy of Greece. 


^ In likening the earth to a cylinder Anaximander recognized its 
circnlar figure in one direction. 

* See G. V. Schiaparelli, / JPreeursari d% Copemieo nelV Antichitdj 
V- 8 . Milan, 1878 . 
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T Decker, 

A. B. Krische, Foreehunpen, pp. $4-42, OUtllngen, 1840. (Q. j. a.—H. JA.) 

THALLIUM, one of the rarer elements of chemistry. 
Its discovery is one of the outcomes of Bunsen anc 
Kirchhof’s method of spectrum analysis. When Crookes, 
in 1861, applied this method to the flue-dust produced in 
the roasting of a certain kind of pyrites he observed in its 
spectrum a green line foreign to all then known spectra, 
and concluded that his substance must contain a new 
element, to which ho gave the name of thallium, from 
^oXXos, a green twig. Crookes presumed that his thal- 
lium was something of the order of sulphur, selenium, or 
tellurium ; but Lamy, who anticipated him in isolating 
the new element, found it to be a metal. Our present 
knowledge of the chemistry of thallium is based chiefly 
upon the labours of Crookes. 


The chemical character of thallium presents striking 
peculiarities. Dumas once called it the *' (ymithorhynchus 
paradoxus of metala” As an elementary substance, it is 
very similar in its mechanical and physical properties to 
lead ; like lead it forms an almost insoluble chloride and 
an insoluble iodide. But the hydroxide of thallium, in 
most of its properties, comes very close to those of the 
alkali metals ; it is strongly basilous, forms an insoluble 
chloroplatinate, and an alum strikingly similar to the 
corresponding potassium compounds. Yet, unlike potas- 
sium or lead, it forms a feebly basic sesquioxide similar to 
manganic oxide, Mnj 203 . 

Traces of thallium exist in many kinds of pyrites, as 
used for vitriol-making. The only known mineral of which 
it forms an essential component is the '' crookesite of 
Skrikerum, Sm&land, Sweden, which, according to Norden- 
skibld, contains 33*3 of selenium, 45*8 of copper, 3*7 of 
silver, and 17*2 of thallium in 100 parts. Crookesite, 
however, is scarce. The best raw materials for the pre- 
paration of thallium are the flue-dusts produced indus- 
trially in the roasting of thalUferous pyrites and the 
"chamber muds” accumulating in vitriol-chambers wrought 
with such pyrites ; in both it is frequently associated with 
Selenium (q.v.). The flue-dust from the pyrites of Theux, 
near Spa (Belgium), according to Bottcher, contains 0*5 
to 0*75 percent, of thallium; that of the pyrites of Meggen, 
according to Carstanjen, as much as 3*5 per cent.; while 
that of the pyrites of Huhrort yielded 1 per cent, of the 
pure chloride to Gunning. 

For the extraction of the metal from chamber nnul, the latter is 
boiled with water, which extracts the thallium as TlaS 04 . From 
the filtered solution the thallium is ))reciT)itatod by addition of 
hydrochloric acid, as TlCl, along, in general, with more or less of 
chloride of lead. The mixed chlorides are boiled down to dryness 
with oil of vitriol to convert them into sulphates, which are then 
separated by boiling water, which dissolves only the thallium salt 
From the filtered solution the thallium is recovered, as such, by 
means of pure metallic zinc, or by electrolysis. The (approx iin.itcly 
pure) metollic sponge obtained is washed, made compact !«> com- 
])re8slon, fused in a porcelain crucible in an atmosphere of liyciro- 
gen, and cast into sneks. Methods for the final puiiiu of tlio 
metol will easily be deduced from what follows. 

The in/^l is oluish vrhite; it is extremely soft but almoht devoid 
of tenacity and elasticity. Its specific gravity is 11 86. It fuses 
at 290® C. ; at a white heat it boils and can ho ilistilled in hydrogen 
gas. When heated in air it is readily oxidi/ed, vith formation of 
a reddish or violet vapour. When exposed to the air it readily 
draws a film of oxide; the tarnished metal vlom jilnnged into 
water reassumes its metallic lustre, the oxide tilni bring quickly 
dissolved. When kept in contact witli water and air it is giadually 
converted into hydroxide, Tl.OHaO or TIOH. 

This hydreUe, TIOII, most conveniently prepared by decoinpoHing 
the solution of the sulphate with baryta water, crystallizes from its 
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■olution in longyellow noedOi^ T10H orTKXB+lBM, which diMolTe 
readily m water, forming an intenadiy alkaline eofunon, which acts 
ae a caustic, like, for instance, potash-le;^ and like it greedilr absorbs 
carbonic acid from the atmosphere. Bat, unlike the alkalies, it 
readily loses its water at 100* C. and even at the ordinary tem^ra- 
turo, to pass into the state of anhydrous TljO, which is blaclc or 
black-violet 

The chloride, TICj:, is readily obtained from the solution of axij 
thallous salt (e p., the sulphate), by addition of hydrochloric acid, 
as a white precipitate simliar in appearance to chloride of silver, 
like which it turns violet in the H^t and fuses below redness into 
a (yellow) liquid which freezes into a horn-hke flexible mass. The 
specific gravity of this **horo” thallium, as one might cal) it, is 
7*02. One part of the precipitated chloride dissolves at 0* C. in 
500 i»arts of water, and m 70 parts at 100* 0. It is less soluble 
in dilute hydrochloric acid. Carbonate of soda solution dissolves 
it pretty treely. 

The iodtde, Til, is a yellow precipitate, which requires 16,000 
parts of cold water and still more of solution of iodide of potassium 
tor its solution. 


The MaroplatimU, rt01«Tl^ readily obtainable horn thallous- 
•alt solutions by addition of chloride of platinum (PtCl^H,), is a 
yellow precipitate soluble in no less than 16,600 parts of cold water. 

The carhciiate, TlfCO^, comes closer to the lithium comiiound than 
to auy other ordinary carbonate. It forms resplendent monoclinic 
prisms, soluble at 18*^0 in 19'1 and at 100* in 4*46 parts of water. 
A stable bicarbonate, TlHCO|, does exist. 

The sulphide, TI2SO4, forms rhombic prisms isomorphous with 
K,SO.. It dissolves at 18* G. in 20*8 and at 101* in 6*2 parts of 
water. It unites with vitriol into an acid salt, TlHSOi+dH^O, 
and with sulphate of alumina into an *'alam,*’ Alg(S04)2TLS044* 
24H.O 

Tml/ie sails are related to thallous pretty much as manganic 
are to manganous The cliloride, TICU is obtained as a solution 
]ia88in|( chlorine into a sumnsion of thallous chloride in water, 
ne solution, when evaporateu tn wteuo, deposits colourless crystals, 
TlOls+HjO. For the oxide, if chlorine be passed into a solution 
of thallous chloride in carbonate of soda a brown precipitate is 
produced, which, after drying, has the composition ^iO| + H,0. 
When heated with strong nydi^hlorio acid it evolves chlorine and 
yields TlCl ; when heated with oil of vitriol it yields oxygen gas 
and thallous sulphate. Thallic sulphate, however, does exist, — in 
crystals, Tl|(fi04)|+7H.^0, soluble in dilate sulphuric acid, but 
decomposed by water, with precipitation of hydraM TlgO,. 

AnaXysis, — All thallium compounds volatile or liable to dissocia- 
tion at the temperature of the flame of a Bunsen lamp impart to 
such flame an intense green colour. The apootrum consists of only 
one line, which, of course, has a definite position in the spectrum, 
and consequently is easily identified, — a most delicate teat. 

From solutions containing it as thallous salt the metal is easily 

S itated as chloride, iodide, or chloroplatinato by the corre- 
Liig reagents (see supra). Sulphuiotied hydrogen, in the 
presence of free mineral acid, gives no precipitate; sulphide of 
ammonium, from neutral solutions, precipitates TlfS as a dark 
brown or black precipitate, insoluble in excess of reagent. Thallic 
salts are easily reduced to thallous bv means of solution of sulphur- 
ous acid, and thus rendered amenable to the above reactions. 

The atomic weight of thallium was determined very carefully by 
Crookes. He found it Tl«« 204 *2, — O being 16. (W. D.) 


THAMES, the most important river in Qreat Britain, 
has its source in several streams on the Qloucesterahire 
border, the main one having its rise in the parish of Coates, 
3 miles south-west of Cirencester. The upper part of the 
river, until the junction with the Thame near Dorchester, 
is generally called the Isis, a usage to which Camden per- 
haps gave currency, who derives the word Tameais or 
Thames from the junction of the names of the two rivers, 
the Thame and Isis. The total length of the river from 
Thai^es Head to London Bridge is 170 miles, and to Sheer- 
ness 228 mules. It drains an area of 6100 miles. It be- 
comes navigable 24 miles from its source, near Lechlade, 
its waters having been greatly augmented by the junction 
of the Colne, L^h, and Chum ; here also is the juncUbn 
with the Thames and Severn Canal. The height of its 
source above sea-level is 370 feet, and that of toe stream 
at Lechlade 250 feet, the average fall between Lechlade 
and London Bridge (146 miles) being 21 indies per mile. 
The coarse is remarkably equable ^ronghout. Above 
Teddington, 19 miles from London Bridge, the tidal wave 
may ^ said to cease, and thence up to I^hlade naviga- 
tion is carried on by the aid of loc^. A small steamer 


plies as hig^ as Otford. While at Lechlade the daily flow 
of die ordinary summer level is about 100 million gallons, 
the flow at Teddington is about 380 milUon gallons. There 
are seven hours of ebb tide and five hours of flow tide. 
From the Nore to London Bridge, a distance of 40 miles, 
the tidal wave travels in two hours, and in other two hours 
it reaves Teddington. The wid^ of the river at Ted- 
dington is 250 feet, and at London Bridge the width at 
high tide is 800 feel^ the depth being 30 feet, while at low 
tide the width is 650 feet and the depth 12 feet. Large 
barges can ascend the river 150 miles above London Bridge, 
vessels of 200 tons as high as the bridge, and of 400 tons 
to the Pool, below which, at Irongate and St Katherine’s 
wharf, deep-sea steamer navigation commences, while vessels 
of any tonnage can come as high as Deptford. 

The Thames leaves the Gloncestershire and Wiltshire border near 
Buscot, after which it aeparates sucoessiyely Berks and Oxford, 
Berks and Bucks, Middlesex and Surrey, and, finally, at its estuary, 
Essex and Kent. Below Lechlade it has a winding course, passing 
near Farringdon and Bampton. After receiving the Wmdnish, it 
passes near the grounds of Blenheim, whence it receives from the 
left the Evenlode, and at Oxford it receives firom the left the Oher- 
welL It then flows in a southerly direction to Abin^on, where it 
receives on the right the Ock from the valley of the white Horse, 
and has a junction witli the Wilts and Berks Canal. Turning in 
an easterly direction it is joined, abont a mile after passing Dor- 
chester, by its pnncipal afflnent the Thame. Thence, through an 
opening of the Chiltern Hills, it passes Bensington, and turns 
southwards by Wallingford and Keading, where it receives the 
Kennet from the right. It then bends northward to Henley, east- 
ward to Qreat Marlow, and southward to Maidenhead, where it 
receives from the right the Loddon. Winding in a south-easterly 
direction it passes Eton, Windsor, Batchet, Staines, and Chertsoy, 
receiving at Staines the Colne from the left. Flowing through tne 
grounds of Hampton Court it reaches Kingston and Teddington, 
where its bulk is increased by the tidal wave. From Richmond, 
where it receives the Mole, it begins to pass the villas and suburbs 
of London. At Qravesend, 27 miles below London, it has a width 
of half a mile, and at the Nore lighthouse, 50 miles below London 
Bridge, the estuary widens to nearly 10 miles. In the tidal reaches 
the pnncipal affluents of the Thames are the Mole at Richmond, 
the Brent at Brentford, tho Wandle at Wandsworth, the Lea at 
Blackwall, the Roding at Barking Creek, the Ingrebourne at Rain- 
ham, and the Medw^ at Sheerness. The land adjoining the river 
is greatly subject to floods, and from above London tlieie were in 
ancient times wide stretches of marsh land covered by shallow 
lagoons. The embankments below London Bridge date possibly 
from the time of the Romans, but their origin is the subject of 
much dispute (see London, vol. xiv. p. 840k Between London 
Bridge and Chelsea tho bed of tho river has been altered artificially, 
and floodiim is prevented by a marine wall (see London, vol. xiv. 
p. 828). The Thames occupies the bed of a much larger prehis- 
toric river, the gravels of winch adjoin its banks at a considerable 
distance. 

Tho scenery, though scarcely to be called picturesque, and in a 
certain sense monotonous, has a pi^culiar charm from the iiclmess 
of its sylvan beauty and its pleasant alternation of hill and dale. 
The number of islands that occur in the course of the river add to 
its interest, and afford convenient seclusion for the erection of boat- 
houses and tents. The Thames vies with the Tyne as the pnncipal 
river for boat-racing in England, and of course greatly surpasses the 
latter river as regards amateur boat-racing, the princi{»al fixtures 
in which are the Oxford and Cambridge boat race and the Henley 
regatta. The river affords about one half of the water supply of 
London, and is the principal outlet for its sewage. It is under the 
^vernment of conservators, originally constituted in 1867, but 
weir duties have been extended by several subsequent Acts. 

Bee The lUver Thame from Oxford to the Sea, 1869; CtMell'e Jlopal Rim 
(rlehly illustmtedi, 1S86 ; knxley'a 1877; and Dickens’s IMumarf 

of the Thamee 

THANA, or Takxah, a district in Bombay preeideney, 
India, with an area of 4243 square miles, lying between 
18* 42' and 20* 20' N. lat. and 72* 45' and 73* 48' E, long. 
It extends along the coast for 105 triles, with a breadth of 
50 miles, and is confined between the Sahyddri Ghdts on 
the E. and the sea on the W., while on the N. it is bounded 
by the Portuguese territory of Daman and by Surat 
district and on the S. by Koldba and Poona districts. 
The district is well water^ and wooded, and, except in 
the north-east, is a low-lying rice tract broken by hills. 
The spurs of the Qh4ts health resorts ; the two most 
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««D8{>iettcm8 Ulb are VAut»vin and Tangir. Most of the 
hills were onoe fortified, but the forts ottUt on them are 
now dilapidated and useless. The only rivers of any 
importanoe are the Vaitarna and the Ulhfis, the former 
being navigable to a distance of about 20 miles from its 
mouth ; the latter is also navigable in parts for small craft. 
There are no lakes ; but the Yebdr and the Tulsi, formed | 
artificially, supply Bombay city with water. The forests, 
lying chiefiy in the northern half of the district, occupy | 
1664 square miles, or about 40 per cent, of the total area. 
The average annustl rainfall exc^s 90 inches. 

In 1881 the population of Th&na was returned at 908,548 (males 
468.286, femaTes 440,812); Hindus numbered 806,805, Moham- 
m^ans 42,391, and Christians 89,545. The district has seven 
towns with populations exceeding 10,000, namely, Bandra (14,987), 
’SsLXTXA. (see below), Bhiwandi (18,887), Kalyan (12,910), Bassein 
(10,857), Panvel(10, 851), (Iran (10,149). The area under cultivation 
in 188^86 was 1,002, 448 acres, and 768,057 remained uncultivated. 
The total area of crops was 522,810 acres, including 5885 twice 
cropped. Rice is by far the mpst important product, and occupied 
824, 680 acres ; it is also the chief article of export. Sugar-cane and 
plantains are cultivated largely, as well as mangoes and cocoa-nuts. 
In 1885-86 the gross revenue of the district was £245,182, the 
land yielding £180,409. The territory comprised in the district 
of ^ana formed p^t of the dominions of the peshwd, and was 
annexed by the British in 1818 on the overthrow of Baji rao. 
Since then the operations to put down the Koli robbers, which 
extended over several years, have been the only cause of serious 
trouble, and lately, in 1874 and 1877, there were a number of gang 
robberies which were suppressed, but not without difficulty. 

THANA, chief town of the above district and a station 
on the Great Indian Peninsula Railway, lies 20 miles norths 
east of Bombay city, in 19* 11' 80" N. lat. and 73* 1' 30" 
£. long., and in 1881 had a population of 14,456 (males 
7856, females 6600). It is a manicipal town and a port, 
and contains a civil hospital and post-office, 

THANE, or Thbgn. See England, vol. viii. p. 274 ; 
and Nobility, vol. xvii. p. 529. 

TH APS AO US, See Mesopotamia, vol. xvi. p. 49. 
THAR AND PARKAK, or Thuu and Pabkieb, a dis- 
trict in the east of Sind, Bombay presidency, India, with 
an area of 12,729 square miles. It lies between 24* 13' 
and 26* 15' N. lat. and between 68* 51' and 71* 8' E. long., 
and is bounded on the N. by Khaipur state, on the K. by 
the states of Jaisalmir, Malani, and Jodhpur, on the W. by 
Hyderabad district, and on the S. by the Runn of Cutch. 
The district is divided into two portions. The western 
part, called the “ Pat," is watered by the Eastern Nara and 
the Mithrau canals, which constitute the sole water-system 
of the district, and the presence of water has created a 
quantity of jungle and marsh ; the other part, called the 
** Thar," is a desert tract of rolling sand-hills, running 
north-east and south-west, composed of a fine but slightly 
coherent sand. To the south-east of Thar is Pdrkar, where 
there are ranges of rocky hills, rising to 350 feet above 
the surrounding level, and open plains of stiff clay. The 
P4rkar portion of the district contains the ruins of several 
old temples ; one of these is a Jain temple, which con- 
tained an idol of great sanctity and repute, known under 
the name of Qorcha. The climate is subject to consider- 
able extremes in temperature, being excessively hot in the 
summer and very cold in winter, the cold increasing as 
the sand-hills are approached. 

The ceusuH of 1881 returned the population at 203,344 (males 
112,400, females 90,944) ; Hindus numbered 48,755, Moham- 
medans 109,924, and Christians only 14. Umarkot, the birth- 
place of Akbar, is the chief town, wiui a population of 2828 The 
chief products of the district are rice, joar, bfljri, cotton, and oil 
seeds. It is estimated that only 45 j^r cent of the arable area 
is under cultivation. The exports are chiefly rice, wheat, oil-seeds, 
cattle, g<mts, and sheep; the imports consist of cotton, metals, 
dried fruits, piece goods, sugar, and tobacco. The manufactures 
we chiefly blankets, camel saddles, and coarse cotton cloth. The 
imperial revenue in 1885-86 amounted to £44,313, of winch the 
Und supplied £82,927. 

Very httle is known of the early histoiy of the district The 


8o^ Rajputs, ndd to be descendants of Parmar Soda, are supposed 
to have come into this part of Sind about 1226, when they quickly 
dispW tlM ndew of tb. country, though, accoraing tS oth^ 
authontaM, they did not conquer the countiy from the Sumtaa, 
the dominant race, before the beginning of the 16th century. The 
local dynasty of the Sodas succumbed to the Kalhoras about 1750, 
since which period the district has boon subject more or less to 
Sind. The Talpur mirs succeeded the Kalhoras, and built a 
number of forts to overawe the people, who were lawless and 
addicted to robbery. On the British conquest of Sind in 1848 the 

n ter part of the district was made over to Cutch; and in 1866 
as wholly incorporated in the province of Sind. lu 1859 a 
rebellion broke out, which was quickly suppressed. 

THARRAWADDY, a district in the Pegu division of 
Burmah, with an area of 2014 square miles. It lies 
between 17* 30' and 18* 40' N. lat. and between 95* 20* 
and 96* 10' E. long., and is bounded on the N. by Prome, 
on the E. by the Pegu Yoma range, on the S. by Hantha- 
waddy, and on the W. by Henzada. The Pegu Yoma 
range separates Tharrawaddy from Toungii district, and 
forms the water-parting between the rivers Irrawaddy and 
Sittang; there are also many small elevations. The 
Irrawaddy, which traverses the district for 46 miles, is 
the principal navigable river. Another important river is 
the Hlaing, which runs through the district from north to 
south, receiving from the east, through numerous channels, 
the drainage of the Pegu Yoma Mountains, which fertilizes 
the plain on its eastern bank. There are twenty-three 
teak forests and four fuel reserves in the district, covering 
an area of 817 square miles. Among the wild animals 
generally found in the mountains are the elephant, 
rhinoceros, bison, and various kinds of feathered game. 

In 1881 the population was returned at 278,155 (males 143,418, 
females 184,742), of whom 1985 were Hindus, 1110 were Moham- 
medans, 270,552 were Buddhists, whilst Christians aud aborigines 
number^ 2868 and 2185 respectively. The area under cultivation 
in 1885-86 comprised 828,542 acres, and that available for cultiva- 
tion 186,002 acres; forests occupied 864,524 acres. The chief pro- 
ducts of the district are rice, sesamum, tobacco, sugar-cane, cotton, 
and fruits. The gross revenue of Tharrawaddy m 1885-86 was 
£85,254, of which the land yielded £51,528. The history of the 
district is identical with that of Henzada (qv,)» Tharrawaddy 
was formed in 1878 out of that portion of Henzada lying east of 
the Irrawaddy. Its headquarters are at Thoon-tshay, on the 
stream of the same name. 

THASOS, an island in the north of the iEgean Sea, off 
the coast of Thrace, 3^ miles distant from the plain of the 
river Nestus (now the Kara-Su). The island was colonized 
at an early date by Phoenicians, attracted probably by its 
gold mines ; they founded a temple of Hercules, which 
still existed in the time of Herodotus. Thasus, son of 
Phoenix, is said to have been the leader of the PhoeniciauH, 
and to have given his name to the island. In 720 or 708 
B.C. Thasos received a Greek colony from Paros. In a 
war which the Parian colonists waged with the Saians, a 
Thracian tribe, the poet Archilochus threw away hia shield 
The Greeks extendi their power to the mainland, where 
they owned gold mines which were even more valuable 
than those on the island. From these sources the Thasians 
drew great wealth, their annual revenues amounting to 
200 or even 300 talents. Herodotus, who visited Thasos, 
says that the best mines on the island wore those vliich 
hod been opened by the ] Phoenicians on the east side of tb«* 
island, facing Samothraco. After the capture of Miletus 
(494 B.C.) Histimus laid siege to Thasos. The attack 
flailed, but, warned by the danger, the Thasians employed 
their revenues to build war Sups and stiengtheii their 
fortifications. This excited the suspicions of the Persians, 
and Darius compelled them to surrender their ships and 
pull down their walls. After the defeat of Xerxes tlio 
Thasians joined the Greek confederacy ; but afterwards 
(in 467, 465, or 464, according to different calculations), 
on account of a difference about the mines and marts on 
the mainland, they revolted. The Athenians defeated 
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them by sea, and, after a siege that lasted more than two 
years, took the capital, Thasos, and compelled the Thaaians 
to destroy their walls, surrender their ships, pay an 
indemnity and an annual contribution, and resign their 
possessions on the mainland. In 411 b.c., at the time of 
the oligarchical revolution at Athens, Thasos again revolted 
from Athens and received a Lacedaemonian governor ; but 
in 407 the partisans of Lacedaemon were expelled, and the 
Athenians under Thrasybulus were admitted. After the 
battle of ^gospotami (405 b.c.), Thasos again fell into 
the hands of the Lacedaemonians ; but the Athenians must 
have recovered it, for it formed one of the subjects of 
dispute between them and Philip of Macedonia. In the 
embroilment between Philip III. of Macedonia and the 
Homans, Thasos submitted to Philip, but received its 
freedom at the hands of the Homans after the battle of 
Cynoscephalae (197 b c.), and it was still a free ** state in 
the time of Pliny. Thasos, the capital, stood on the north 
side of the island, and had two harbours, one of which 
was closed. Archilochus described Thasos as “an ass’s 
backbone crowned with wild wood,” and the description 
still suits the mountainous island with its forests of hr. 
The highest mountain, Ipsario, is 3428 feet high. Besides 
its gold mines, the wine, nuts, and marble of Thasos were 
well known in antiquity. The mines and marble quarries 
are no longer worked ; and the chief exports are now hr 
timber for shipbuilding, olive oil, honey, and wax. The 
imports consist of manufactured goods, beasts of burden, 
and corn, for the island is too mountainous to grow 
enough corn for the inhabitants. 

In 1858 the population, distributed in ten villages, was estimated 
at 10,000. The }M*oploare Greek Christiana, and do not diller m 
appeaiance fiom the inhabitants of the other Greek islands The 
villagoa aie mostly bituated at some distance from the sea , tor the 
island suffered from pirates up to a time within living memory. 
In the early part of this century sentinels stood on duty night and 
day, and at a signal of alarm the whole population, including the 
Tnrkisli aga himself, used to hide in the woods For a doscnption 
of the island and its remains of antiquity, see A. Oonze, Mem avf 
dtfii Itmln de% thrakudiffn MeereSf Hanover, 1860 

THAYETMYO, a district in the Irrawaddy division of 
Burmah, having an area of 2397 square miles, and lying 
between 18* 50' and 19* 30' N. lat. and between 94* 30' 
and 95* 50' £. long. It is bounded on the N. by the 
newly acquired territory of Burmah, on the E. by Toungd 
district, on the »S. by Piome, and on the W. by Bandoway. 
On the west is the Arakan Yoma range, and on the east 
the Pegu Yoma ; and the face of the country, where it 
does not rise into mountains, is everywhere broken by low 
ranges of hills, many of which are l^rren and destitute of 
all vegetation. The greater part of the district is wooded, 
and the Yomas east and west are covered with forests now 
mostly preserved. The chief river is the Irrawaddy, which 
traverses Thayctmyo from north to south. The country 
is well drained , the drainage finds its way to the Irra- 
waddy by three mam streams (the Pwon, Ma-htfin, and 
Ma do) on the west, and by two (the Kye-nee and Bhwot- 
lay) on the east. Several salt and hot springs occur in 
many localities of the district ; petroleum is also found, 
and isuctensive lime quarries exist a few miles south of 
Thayetmyo. The principal wild animals are leopards, 
wild cats, barking deer, elephants, rhinoceroses, tigers, black 
bears, and wild hogs Silver pheasants and jiartridgos aie 
found in large numbers, esi^ecially in the mountains. 

In 1881 the number of inhabitants in the district was 169,560 
(males 87,308, females 82,252); Hindus numbered 2620, Moham- 
medans 1861, Christians 2849, and Buddhists 148,629. The 
chief town is Thayetmyo, with a population (1881) of 16,097; it is 
situated in 19* 18’ 48’’ N. lat. and 95” 35' 40" £. long , on the nght 
bank of the Irrawadd}*. Of the total area of 1,584,080 acres, only 
108,167 were under cultivation lu 1885-86 ; 547,631 weie avail- 
able for cultivation ; and forests occupied 256,256 acres. The chief 
products are nee, cotton, oil seeds, and tobacco ; catch is also very 


abundant, and the manmfkctnra of the dye-stuff is carried on exton* 
sively. Coal has recently been found in the district, and earth oil- 
wells exist, but neither coal nor oil has yet been extracted in any 
quantity. The revenue of the district in 1886-86 was returned at 
136,702, of which the land contributed £10,482. On the annexa- 
tion of Pegu by the British in 1852-58, Thayetmyo was formed into 
a subdivision of Prome district ; and in 1870 it was erected into a 
separate jurisdiction and placed under a deputy-commissioner. 

THEATRE (Oiarpovy “ a place for seeing,” from tfcdofuu) 
The invention of a building specially devised for dramatii 
representations was due to the Athenians (see Dbajca). 
At first representations at the Dionysiac festivals were held 
on temporary wooden platforms; an accident, however, 
which occurred in 500 b.o. induced the Athenians to b^n 
the construction of a permanent building. This first theatre 
was not completed till 340 B.C., and during the interval a 
large number of theatres, designed on the same model, haa 
been erected in many towns of Greece and Asia Minoir, 
though in some cases, as at Sparta, they were used for 
assemblies of the people and dances rather than for 
dramatic performances. The great Dionysiac theatre at 
Athens was placed in the Lenaeum, an enclosure sacred to 
Dionysus, and its auditorium is scooped out of the rock at 
the base of the Acropolis on its south-east side. A similar 
position on the slope of a hill was always chosen by the 
Greeks, and it was not till the Ist century B.C. that 
theatres were built by the Homans on a level site. 



Fig. 1 shows the plan of the existing theatre at Myra, 
in the south-east of Lycia, which, though late in date, is 
built after the old Greek modcl.^ The scats for the 
audience are arranged in concentric tiers, rising like steps 
one above the other (see fig. 2) ; these mainly rest on a 
cavity excavated 
m the hill side, 
and the whole 
space occupied by 
the spectators was 
called the xotW 
(Lat.cawa) Aliout 
half-way up the 
slope is an encirc- Fra. 3.— Section Showlnx the Seats A,— with B, 

ling passage (Sid- pUce for .pecutor. feet 

pracinctw). Flights of steps divide the seats into 
w^ge-shaped blocks (ic€pictS £99 (nmei). At the highest 
level behind the top row of seats ran a colonnade, form- 
ing a covered passage with a gallery at the top. Hows 
of niches were formed in the back wall of this, and 
also sometimes in the low wall encircling the SidCtofm ; in 
these niches a series of large bronze jars (vx^ta) were set : 
they were intended to catch and repeat the reverberation 
of the voices from the stage. Vitruvius (iii. 5) gives 
^ See Texier and PuUau, Ana Mtnory London, 1865. 
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dAboxate direotioDS for the eonstructloa of these versesi 
which were to be tuned in a chromatic scale he mentions 
their use by the Greeks, but says he knows of no Roman 
theatre which possessed these vases, the real utility of 
which is very problematical^ The segmental floor space 
in a Greek theatre was called the {orchestra)^ and 

was occupied by the chorus ; in the centre of this was the 
SvfAfkrjt a platform slightly raised on steps, in the middle 
of which was an altar to Dionysus. The stage (irpwncqviw^ 
proseenmm) was a narrow platform, raised 3 to 5 feet 
above the orchestra, with which it communicated by stairs, 
so that the chorus could move from one place to the other ; 
the central part of the stage, where the principal actors 
usually stood, was the Xoyciov (^Ipitum), The stage was 
also connected with a chamber under it (xnroaicqviov) by a 
flight of stairs called ;(ap(tfvtoi #cXi/uucc 9 , by which ghosts 
ascended. At the back of the stage was a lofty wall, 
which usually reached to the level of the colonnade behind 
the highest row of seats ; this was the cnctpn^ {acena)^ in 
which were three doors leading into the stage from the 
actors’ dressing-rooms behind it.^ This wall was usually 
decorated with three orders of columns and entablatures, 
forming an architectural fagade, which represented a palace 
or temple, before which tlie action of the play was 
supposed to take place. Other movable wooden scenery 
was in some cases added in front of the permanent scena ; 
or curtains with woven or embroidered figures were hung 
against it to form a background to the actors (wapa- 
irtrafTfia or avXmai, aulssa or siparium). More elaborate 
painted scenes were also used, but, according to Aristotle 
(PoeLf iv. 16), not before the time of Sophocles. Various 
kinds of machinery were used, such as the to suspend 

in the air an actor who was playing the part of a god 
descending from heaven;^ and the ^porrciov, an apparatus 
to imitate thunder by stones rolled in metal jars, probably 
in the ghost-chamber under the stage. Women were not 
excluded from the Greek tragic drama, but appear to have 
sat by themselves in the upper rows of seats (Athenaeus, xii. 
534).^ At least in late times the chief priestesses of Athens 
occupied marble thrones in the irpotSpCa or front row. 

The remains of the Dionysiac theatre at Athens, the 
prototype of all later theatres, were excavated in 18G2, 
when the proscenium, orchestra, and lower row's of seats 
were found in a fair state of preservation. It must have 
held 30,000 people : the cavea reaches from the foot of 
the Acropolis hill to close under the upper circuit wall. 
The rock-cut cavern, which was faced with the choragic 
monument to Thrasyllus (320 b.g.), seems to have opened 
behind the highest row of seats ; the face of the rock is 
here scarped to a curve concentric with the lines of seats. 
The most interesting discovery was that of a row of 67 
marble thrones in the front row, each inscribed with the 
name of one of the chief Athenian priests or with that of 
a secular official* The cavea was divided into 13 cunei; 

^ The well-preserved theatre at Tauromeniuin, in Sicily, btill hae 
these niches, which are contnved in the Iwarf wall on which the 
columns of the upper gallery stood. 

’ Earthenware vases, which are sometimes found under the floors of 
uedinval church stalls, were probably placed there through a mistaken 
otion that this was carrying out Vitruvius’s recommeiidatiqn. 

® The central door, used by the chief actor, was “ the royal door. ” 

^ Hence the Roman proverbial phrase, “deus ex maoliina.” 

‘ This is shown by Jacobs, Perm, Sehmflen, iv. p. 272, and 
PosBow in ZimmermawiCe Zeitaehr, f. d. AUerth,, 1837, No. 29. 

* These thrones are of various dates, ranging from the reign of 
Augustus or even earlier to that of Hadrian ; see Papers of the 
American School of CUusical J^udies at AthenSf vol. i. p. 123. 
Similar Greek theatre seats of earlier date still exist in the choirs of 
some churches in Rome, where they were once used for the episcopal 
or celebrant's throne. Tliese were probably brought to Rome during 
the imperial period for use in the Roman theatres or amphitheatres. 
The finest example of pure Hellenic work is in S. Pietro in Yincoli; 
it is decorated with deheate honeysuckle scroll-work m relict 


a low wall Be{Mtated tbe auditorium from the orchestra. 
The front or ^^riser” of the stage is decorated with fine reliefs 
of deities on large marble slabs. These existing features 
are mostly restorations of the time of Hadrian, but the 
reliefs themselves are of much earlier date. The fioor of 
tho orchwtra is very late, formed of roughly laid slabs of 
stone, with a large central lozenge in marble, which may 
mark the limits of the thymele, and is apparently part of 
an earlier pavement. 

The position of the Dionysiac theatre, with many of 
the chief temples of Athens in sight, and with its glorious 
view of Mount Hymettus, the blue waters of tho Aegean 
Sea, and the islands of Salamis and Algina, should not be 
forgotten in reading the dramas of the great tragedians, 
with their impassioned appeals to tho glories of nature and 
their allusions to the protective presence of the divine 
patrons of Attica. 

Outside Athens the largest Greek theatres were those at 
Megalopolis (Pans., viii. 32), Cnidus, Syracuse, Argos, and 
Epidaurus. By the end of the 4th century b.(\ every 
important Hellenic city possessed its theatre, and new 
ones were built or old ones restored throughout the whole 
period of Roman domination. Tho most perfect existing 
example is that at Aspondus in Pamphylia,^ a building of 
the 2d century of our ora, in which the early Greek model 
has been closely followed. Aspendus is the only place 
where the whole scena with its three orders of columns is 
still standing, and every row of seats exists in almost perfect 
condition. In this theatre the whole interior appears to 
have been covered by an awning,® supported along the top 
of the scena by wooden poles set in rows of perforated 
corbels like those on the Colosseum in Rome. The earlier 
Greek theatres were probably unsheltered from the sun. 
Next to Aspendus, tho theatre of Tauromenium, in Sicily 
(see Taormina), is the best preserved, at least as far as 
regards the scena and tho u}>per gallery round the cavea. 
That at Myra, in Lycia (fig. 1), is also in good preservation. 

The Homan Theatre , — In the main the theatres of the 
Romans were copied closely from those of the Greeks, but 
in the Greek theatre 
the orchestra occu- 
pied more than a 
seniicircle, while tho 
Romans made it ex- 
actly half a circle. 

The accom]>anying 
diagrams (sec fig. 3) 
show the principle 
on which the ])lan 
of each was set out.* 

The Romans also 
introduced another 
important change, in 
many cases con- 
structing theatres on 
a level site, not 
scooped out of a hill- 
side as in the case 
of Hellenic theatres. 

This necessitated an 
elaborate arrange- 
ment of substruc- 
tures, with raking vaults to carry the seats of the cavea, 
and also an additional visible facade with tiers of arches 
following the semicircle of the auditorium I’hc design 
universally adopted for this apjiears to have been tiers, 
usually three in number, of open arches, with interm ediate 
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Fig. 3 -DItgram to show the Principle on wliirh 
the rinns of the Grerk and Konian Theatre m lo 
set out. 


^ See Texier and Pullan, AsiaMinuft Loinlmi, 1865 

* There vrab also a wooden pent-mot (oibelltMl out over 11>e btage, 

• See Vitruvius, in. 8 (Greek theatre) and in. 2 to 7 (Koiuau). 
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engaged columns, each tier bebg of a difierent order, as ia 
still to be seen in the renuuns of the theatre of Mareellus 
in Bome.^ The development of the use of the stone arch, 
and still more the use of ooncrete for forming vaults, 
enabled the Bomans to erect their theatres on any site. 
Those in Borne were placed in the level plain of the 
Campus Martins. 

During the Bepublican period the erection of permanent 
theatres with seats for the spectators was thought to 
savour of Greek luxury and to be unworthy of the stern 
simplicity of the Boman citizens. Thus in 154 ao. Scipio 
Nasica induced the senate to demolish the first stone 
theatre which had been begun by C Cassius Longinus 
(** tanquam inutile et nociturum publicis moribus,” Liv., 
EpU,^ 48). Even in 55 bc, when Pompey began the 
theatre of which remains still exist in Borne, he thought it 
wise to place a shrine to Venus Victrix at the top of the 
eavea, as a sort of excuse for having stone seats below it — 
the seats theoretically serving as steps to reach the temple. 
This theatre, which was completed in 52 b.c , is spoken of 
by Vitruvius as ‘^the stone theatre ’’par excellence: it is 
said in the Begionary catalogues to have held 40,000 
people. It was also used as an amphitheatre for the 
blo^y shows in which the Bomans took greater pleasure 
than in the purer intellectual enjoyment of the drama. 
At its inauguration 500 lions and 20 elephants were killed 
by gladiators Near it two other theatres were erected, 
one begun by Julius Csesar and finished by Augustus in 
13 BC, under the name of his nephew Mareellus,^ and 
another built about the same date by Cornelius Balbus 
(Suet, Aug, 29; Phny, AT. E., xxxvi. 16). Scanty re- 
mains exist of this last theatre, but the ruins of the 
theatre of Mareellus are among the most imposing of the 
buildings of ancient Borne. 

A long account is given by Pliny (AT. AT, xxxvi. 2 and 
24) of a most magnificent temporary theatre built by the 
edile M. iEmihus Scaurus in 58 b c. It is said to have 
held the incredible number of 80,000 people, and was a 
work of the most costly splendour. Still less credible is 
the account which Pliny gives (AT. AT., xxxvi, 24) of two 
wooden theatres built by 0. Cuno in 50 B.C., which were 
made to revolve on pivots, so that the two together could 
form an amphitheatre in the afternoon, after having been 
used as two separate theatres in the morning. 

In some cases the Bomans built two theatres close 
together, one for the Greek and the other for the Latin 
drama, as is the case at Hadnan’s magnificent villa near 
Tivoh. The two theatres at Pompeii are still well pre- 
served, and all Boman provincial tovms of any importance 
seem to have possessed at least one theatre, designed with i 
the semicircular orchestra after the Boman fashion (see ; 
fig 3) The theatres built under the Boman rule in 
Hellenic cities seem, on the other hand, to have been 
usually constructed on the old Greek model, probably 
because they were designed by Greek architects. This is 
the case at Tauromenium, Aspendus, and Myra see (fig. 
1). An important exception to this rule is the still well- 
pree^prved theatre of Herodes Athens, at the south-west 
angle of the Athenian Acropolis, which has a semicircular 
or^estra. It was built m the reign of Hadnan by 
Herodes Atticus,® a very wealthy Greek, who spent 
enormous sums in beautifying the city of Athens ; he 
called it the Begillum , after his wife Begilla. Its cavea, 

^ This design was also adopted for their amphitheatres, sach as the 
eolossea of Rome and Capua, the plan of which resembles the cavea 
of two theatres set together so as to enclose an oval space. 

’ According to Livy (xl 51), the theatre of Mareellus was built on 
the site of an earlier one erected by Emilias Lepidoe 

* This theatre was not begun when Pausanias wrote bis book AUiea, 
and was complete when he wrote the Aehaua (see PanSb, vd. 20), It 
is illustrated in Mon, InsL, vi., plate 16. 


wMdi is exeavftted in tiho took, held about 6000 people* 
it was oonneoted with the great Dionysiao theatre fay a 
long and lofty porticos or stoa, of which considerable 
remains still exist, probably a late restoration of the stoa 
built by Eumenes II. of Pergamum. In the Boman theatre 
the orchestra” was occupied, not fay the choruB, but 
by senators and other persona of rank (Vitr., iiL 6).« 

Bomans used scenery and stage effects of more 
elaboration than was the custom in Greece. Vitruvius 
(iil 7) mentions three sorts of movable scenery: — (1) 
for the tragic drama, facades with columns represent- 
ing public buildings ; (2) for comic plays, private houses 
with practicable win^ws and balconies;^ and (3) for the 
satyric drama, rustic scenes, with mountains, caverns, and 
trees. 

The Modem Theatre, — During the Middle Ages miracle 
plays with sacred scenes were the favounte kind of 
drama ; no special buildings were erected for these, as 
they were represented either in churches or in temporary 
booths. In the 16th century the revival of the secular 
drama, which, in the reign of Elizabeth, formed so im- 
portant a part of the literature of England, was carried on 
m tents, wooden sheds, or courtyards of inns, mostly by 
strolling actors of a very low class. It was not till towards 
the close of the century that a permanent building was 
constructed and licensed for dmmatio representations, 
under the management of Shakespeare and Burbage.^ In 

^ The pit and stalls in a modem theatre occupy an analogoue 
poaition. 

* These are shown on Gi«oo-Roxnan vases of the latest type, with 
paintings of burlesque parodies of mythological stones. 

* The first building specially erected m London for dramatic 
purposes was built in 1576-77 by the actor James Burbage, who was 
originally a carpenter by trade It was constructed of timber, and 
stood m Holywell Lane, Shoreditch, till 1598, when it was pulled 
down; it was known as **The Theatie” par excellence. Of almost 
equally early date was the Curtain*' theatre, also in Shoreditch, 
many explanations of its name liave been given, but the real one 
appears to be that it was so called from the plot of ground, known aa 
•* The Curton,” on which it stood. It probably oontmued in use till 
the general closing of theatres by order of the parliament in 1642. 

Tlie ’’Globe** theatre, famous for its association with ShakSspears, 
waa boUt by James Burtege, who used the materials of ” The Theatre,’^ 
in the year 1598 Its site was in Southwark, in a district called 
” The BMkside," near the old ” Bear Gardens ” It was an octagonal 
structure of wood, with lath and plaster between the mam framework 
It was burnt in 1618, rebuilt, end finally pulled down and its sito 
built over in 1644. Its name was derived fi^m its sign of Atlas sup- 
porting the globe. Near it were two less important theatres, ” The 
Rose,’* opened In 1592 by Henslowe, and ’’The Swan,” opened in 
1598 and probably osmed also by Henslowe , like the Globe, it wa» 
aa octagonal wood and-plaster building. 

The ’’Biatkfnars ’* theatre, another of the Burbages’ ventures, waa 
buUt in 1596 (not 1676, as stated by Collier, Mut, of DravuUte Poetry 
and AnnaU of the Stage, new ed , 1879, vol. i p. 287), near the old 
Domimcan friary. The ’’Fortune” tWtre was built by Edward 
Alleyn, the great rival of the Burbages, in 1599-1600, at a total cost, 
including the site, of £1820 It stood between Wbitecroee Street 
and Golding Lane It existed as late as 1819, when a drawing of it 
was given by Wilkinson {Londma %lhutrala, 1819). The ’’Bed 
Bull ’^theatre was probably origmally the gaUimed court of an inn, 
which was adapted for dramatic purposea towards the dose of 
Elisabeth's reign. Other early theatres were the ’’Hope” or ” Paris 
Garden ” theatre, the ” Whitefriars ’* and ” Salisbury Court ” theatres, 
and the ” Newmgton *’ theatre. A ennous panoramic view of London, 
engraved by Vissch^*^ m 1616, shows the Globe, the Hope, and the 
Swan tbeatm. 

The plan of the first Engluh theatres appears to have had no con 
nexion with those of classical times, as was the case in Italy it was 
evidently produced in an almost accidental wa} by the early custom of 
erecting a temporary platform or stage m the middle of the open court* 
yard of an inn, in which the gallenes all round the court formed boxes 
for the chief spectators, while the pooier part of tbe audience stood 
m tiie court on all sidM of the central stage. Something similar to 
this arrangement, unsuitaUe though it now eeeme, was reproduced 
even in buUdings, such as the Globe, the Fortune, and the Swan, 
wMch were specidly designed for the drar^ In these sad other 
early theatres there was a central platfonn for the stage, surrounded 
by seats exeiqit on one sidt, whexo there was a ’’green-room” or 
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the 16tli and ITtli centuries a favourite kind of theatrical 
representation was in the form of “ masques,” with pro- 
cessions of grotesquely attired actors and temporary scenic 
effects of great s[»lendour and incclianical ingenuity. In 
the reigns of James I. and Charles 1. Bon Jonson and the 
architect Inigo Jones worked together in the production of 
these “ masques,” Jonson writing the words and Inigo 
Jones devising the scenic effects, the latter being very 
costly and complicated, with gorgeous buildings, land- 
scapes, and clouds or mountains, which opt*ned to display 
mimic deities, tlirown into relief by coloured lights. These 
mascpies were a form of opera, iii ^\hich Ben Jonson’s 
words wore sot to music. Jleii Jonson received no more 
fur his libretto than Inigf Jones did for his scenic devices, 
and was not unnaturally annoyed at the secondary place 
>\hich ho was made to occupy : he therefore revenged 
liimself by writing severe satires on Inigo Jones and the 
system which placed the litciary and meclianical parts of 
liic opera on the same footing. Tii an autograiih ^IS. 
which still exists this satirical line occurs Painting 
and carpentry aie the soul of inascpie” (see Cunningham, 
Life of Inif/o Jones, JiOndon, 1848). 

In Italy, during the IGth eontury, tlie drama occuiued 
a more important position, and several tlieatres A\ere 
erected, professedly on the model of tlie classic tlieatrc of 
Vitruvius. One of tliese, the Tentro Olimpieo at Vicenza, 
still o.Mbts ; it was di'signed by Palladio, but an as not 
completed till 1581, four years after Ins death. It has an 
architect iumI scena, A\hli Aurious orders of columns, rows 
of statues iu nieln's, and the three doors of tlie classic 
thi‘atre, but the wliole is painted Avitli strong perspective 
effects aaIucIi aio Aeiy uuelasMcal in siiiiil. Seamozzi, 
Palladio’s piqal, an ho completed the Teatro Olinipico, built 
another ])seudo chw^cal theatre in 1588 at Sabbionetta for 
the duke Vespasiano Conzaga, but this dues mit now exist. 

Ill Kianec the miiacle play developed into the secular 
diaina rather earlier than in Knglancl. In the reign of 
JiOiiLs XI, about I IGT, tlie “Brothers of the Passion” 
had a theatre an huh anus jiaitly religious and partly 
satiiieal. In the lOtli eeiituiy (^itheiiiie do’ Medici is 
said to liaAO spent nieiediblo .sums on the diesscs and 
scfiiery for the representation of the Italian ballet ; and 
in the middle of the 17th century the regular opera AAas 
iiitioJuced at Paris. 

At the end of the 18lh century the tlu-aties of San 
(’arlo at Naph‘s, La Scala at Milan, and La Fenicc at 
Yemee Avere the finest in Europe ; all these have been 
rebuilt in the prc'.ent century, but liaNe beiMi eclipsed by 
the theatres of l\uis, St Petersburg, and other capitals, 
both in size and architectural splciuhuir 

“ tir<»>n}^(»-lioN\se.” The ui>i)or (,"1111*1 u-s or Loxes ( omiiU-toly sur- 
louiidetl the tlip s]»,aic onit the "n*rji-iooiii lum*' tH«*iu»ii*d 

l>y bovfs. This lM*in(( the it is easy to see x\liy the 

(xtafroual plan xvii*! selefted in most <*.\ es, thom0‘ not m all,— tlie 
Fortune theatie, for ex.imjile, was Sf|u:u»*. An intcieHtinf; Hj)e« ilica- 
boii and fonlrait for the Iniildini; of tlie Fortune theatre is punted hy 
Halliwell-Phillipiis {oji. nf 111 ]) 1G4). ]ii all its details llio 

Foitiine IS sj)e< ified to he like the tJlohe, exiejit tint it is to he S(|ii.(ie 
111 plan, and N\ith tnnheis of heavier siantlinj;. The XNalls are to he 
of \vi»od and jilaster, the loof tiled, with leail gutters, tlie stage ot 
o.ik, with a “ shallow ” or eov'er over it, and tlie * ‘ t ireynge-liow se ” to 
liavo gla/cd windows. Two soils of boxes aic mentioned, xi/ , 
'‘gcntlomeifs ronnios” and “twoo pennicro«>nies.” A woodrnt show- 
ing this iinMiigeiiient of tlie interioi is given in a collection of plays 
edited hy Kuktiian m 1G72. 

Much valualile rifonnation ahont the e.iilv Iheaties of London la 
given hy Wilkinson, Lonthna Illmtrata (1S19), in which are engiav- 
iiigs of aonio of them. See .iKo f ’oilier. Utst l>}innuUc Poetry, 
1^79 ; Halil well-Pliillipps, Li/e of S/ioLespeare, ]883 ; Malone, 
Jltstory of the Staye^ 1700, repuhlislied hy llisNvell in 18‘2l ; the 
Jiublications of the New Shakspere Society ; the Niutli Ileport of 
the Historical MSS. ('onimission ; and a senes of articles on early 
London theatres, hy T. F. Ordish, in The Antiquary, vuls. xi., xii., 
and xiv., 1885-86. 


Iu the iiiodcrn theatie the auditouum luis t hanged comparalixely 
little, except that the stalls haxe giudu'dly eijeroaclied upon oiul 
almost absorbed the pit The aiiaiigement of the boxes, stalls, 
balcony, and gallciy are too well known to need descnptioii. Few 
people, have, hoNvever, any notion of tin immense si/e and extreme 
coiiinlicatioii of thospaee and imnlnnu^ la hind the pioseeiiium, 
of wliieh the a isihlo stage ot ciipies hut .1 \ eiy small ])i<»porlion. The 
stage-floor sloi)csnj)wanls away lioin the aiidn nee, so that it may 
appear deeper than it really is hv ilimuiislnng the toieshoitening** 
Its extent behind the most distant plane of seoiieiy is usually 
(puto as gieat as that Avhieli the aiidiem e sees. In addition to tins 
extension of the visible stage there aie (hue otlni eiioimous sjmtes 
filled with the niachiiieiy to woik the scenn v 

( 1 ) Uf these the iirst eoiisnstsol the “wings’*’ (Fi conLsvrv), u senes 
of chamheis 01 ]»lutlorms on each snlc of the stage, an ingnl many 
stories high, and leaehing to nioin than dimlilo tlie height of the 
prosi enimn. 

(2) The “dock’* or iiiulci spare (Fi extending under 

the whole niea of the stage flooi, and about eijual in height 
to the proscenium, in divnled into thm oi four stones hy sue- 
cossivc iloors, ami eoiitains long lows ol iiiiineiise wiiitllasses 
(Fr. r/ry/) lor laisiiig and loNvciiiig snneiv, ami also aiiilalunate 
aiiaiigenient of lifts hy which aetois (.111 siiddmly npiaai 01 v.imsh 
Ihiongh the stago floor. A veiy ingeiinms ilivne eaUed the “slai 
t lap,” invented hy an F.iiglish ineihamei.m (Fr tioi)}K An(fhtit>p)^ 
allows an at tor to vanish thiougli tin* fiooi without iriy opt niiig 
in it being xisihle. This is done bv making the tiaj) door oi thin 
hoards (sonirthiiig liki* a xinitiaii hliml) (ixctl on to fhxihle h.imls 
of steel : tlie weight of the at tor inakt's these oiten 111 the mnltllo 
and let him tluough, wliih* the steed s}»i mgs t lose the tipening ns 
soon as they an* n leasi'd The xvhole iiioveint'iil is so 1 ipid that 
the aetoi seems to sink thiougli the solid ilooi In all mt'thaiiit il 
apjdiaiiics for thcatiieal |)inj»os*s Fiigl.md is fai aln.nl of otlni 
eountiies, many of NNliieh liaxt* adopted F.nglish methotlt 

(d) Tlio thud span*, and the laigest ot all, is that alKive the 
piost eniiim— the “ilus”(Fr. th^snitov unlit), extending omi the 
whole of the stage, and n‘udiing soim turn » to m.iilv donlile 
the hnght of the pioseemmn This also is (lividcl intt> mniv 
floois, ami contain'^ mws of gieat windlasses, hy whn h ‘(inei) (.111 
ho hoisted ii|» out of siglit, williout folding 01 hendmg it All 
these three })aits of the Imildmg aie Idlnl w itli a eomplnah'd hut 
nio'^t 01 del ly senes of lopes, lifts, and m.ieluiniy ot i\«iy 'oit, ol 
NNhieli it is iiii]>ossil)lo In into gi\i a d<*lailed desenptioii 

The old method of fixing seiiniy w.is to slide it in two h lives 
fioni the wings ingrooNcs loimed in the stage llooi llnse an* no 
loiigii usmI, as much moie iialistn* elh ets (’an he gaiiiid by sup- 
poiting seeneiy from tlie fo}», 01 Iiy hiiildmg it n]> with sup]>oils of 
its own, so that, instead ol a senes of jiamtiil plains set jiaialhl 
to the stage lioiit, easth’s, (alliediah, 01 exeii whole stieets aio 
a( tually built upon the stagi , 
and give sinking efliet.s of 
ual peispeetive. 

A idpidly grow’iiig teiukin y 
now exists to iiieit'ase the 
nieehaiiie.il iieiketioii of tin* 
tlnatie The exteinh’d use ol 
lion instead of wood foi the 
stage floor and the vanous 
mai liiiU's has lK*eii agnsit gain 
111 space and lapidity of woik- 
ing It IS now eonsideud a 
gicat (d»ji 1 1 to diop the eui tain 
as Seldom as jiossihle, and 
even the (fiaiid Opera House 
of Pans IS now left far hehiiul 
in the modem competition for 
mec liameal uei feetion,'* tlioiigh 
fioiii an arehitectuial iioiiit of 
A lew It Is the most magnitieent 
and eo.stly of all existing iunld- 
ings of Its kind Sci* tig. 4 . 

The latest imjiroveinent to 
piexent delay hetw'eeii thcj,, 
scenes has been intiodueed 111 
I the Madison Sciiiaio theatie A, AuiiUorj li.Mai," si.iji*a-» 

111 New Yoik city, wliieh lias !'■ ‘ ■ 

. . , .1 i/rifiiiuoin. 

two stages, one above the 

other. Hilling the peifoniian.’P of a set ne tlie sc eoiiJ stage flooi is 



TJan of flu* (ii.iiui Opcia IIouRL in 
I'Krl. 1*00 f<etto tiM null 


^ Tina device W'as practised hv the nieth.pval nuhifetts in mo.t 
European countnes, wi>^ fieipniitly m id(* tin* fiooi of lathcdials arul 
oilier large ehuulu’H to slopi* lijnvards l.ouivve.st to east, wmietinies 
a-i imieh ns fioni two tii tliiee feet. 

* Other varieties id this, siitli as the “ vampiie tiap. allow an 
at tor to vanish lliiongh an a]>pareiitly solid wall 

® In 1883 M. Keyer’s.S'/yw/// was lefiiMd it the Pans Opeia House 
mainly on account of the alisencc ol the nc< cssai) nu*i iianieal appliances. 
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boing prepared in ilio under-space, with all ita arcncry fixed, and 
when the curtoin falls the first Bta|»s rises into the upper regions 
and the second iloor goes up to t^e its place. These floors are 
accurately balanced by heavy counterpoise weights, so that the 
whole of these enormous masses are moved with conipaiativcly 
little force. 

On tlie wliole, for magnificence of effect and mechanical ingenuity 
the great London pantomimes are unrivalled. Their transfomm- 
tioii scenes are marvels of the mechanist’s skill, and arc often 
devised with very high artistic talent. Unhappily imnh danger 
ind suffering have often to he undergone hy the women who act Inc 
3art of fairies and the like, susiK'niled high in the nir by almost 
m visible supports, and by the young childicn who have to sqneo/o 
themselves into pasteboard shells representing inse<*ts or reptiles. 

In addition to Uio ahovo-inenlionod i)aitb of tlic theatn*, which 
are reserved for tbo mechanical woiking of the jierformancc, 
much space is occu]»ie(l by the “giecn-ioom ” for the actors, 
and rows of drcssing-iooms. An inimense deal of storage room 
is also required, and some of the raiisian thenties have largo 
ina^azinPh lor this purpose in the suburbs. In many easc.s also the 
atelier for tho scene pauiters is far removed fiom tlio theatre, and 
thus far hotter sjmeo and lighting 
for the woik can no provided. Fig. 

5 shows the plan of the Drury Lane 
thcatie, in many respects the best 
arranged in London. 

Tlic painting of ihoafrical scenery 
has frequently been tlic W'oik of 
artists of very higb talent, such ns 
llanhael in Koine, Watteau, llonehei, 
and Sorvand(*ni in Frain e, and Stan- 
field in England l*aintiiigs of very 
high artist i(‘ met it and wonderlully 
doeorutivc cfleet are now piodiieed 
for theatiieiil pin poses, es]»e( tally in 
Fra nee, (leriiiany, and England.^ 

In England rspeei.dly great liistor- 
iial and Antupinrian knowledge are 
binuidit to tho aid of this branch of 
ait. The lund£icapc<^ in particular 
aie sometimes woiks of great beauty, 

.Tiid \<iy beautiful effects of lake 
with trees and mountains 
I fill t ted in the water aic g<»( by set- 
ting gieat sheets of plate glass ovci p,,, ij 
the stage tluor, slightly inelmed, so 

that a Kill ledoxiouis t hi own by the A, U, Saloon betwoen the 

laiidseapo painted on llie s< one be- tablet htaircas( a. <'*, l.ntnnirellall. 
hind. Another ingenious device, u.sed by Wngnei at Baiicutb and 
niso in England foi maghal seems, was to foim a thin and Kini- 
tianspareiit eurtuin of vajmui, whiih was seal up b} a peiforated 
steam -pipe eoneealed in a p<»ovo in the .stage. 

Tlio various methods of ligliling used are an important item in 
tlie jiroduetiou of striking elfects. Tlio old system of a lOw* of 
‘ foot-lights," w'lthtlnii unpleasant up w'aid shadow, i.s now almost 
oli.soh-te. Dip eaiidUs weio used till 1720, w'hcn moulded candles 
iveie introduced into Fieiicli theaties. The next improiemeiit 
wMs till) lamp of M. Aigand, with its riieuhir wick. In 1822 gas 
M'Ms first used in a l*aiisian tlieatio, next came the oxyhydiogeii 
hine light, used for special effects, and now electric lighting is 
1 ijiidl} Hiipeiseding .'ll! other kinds. 

J'he old way of producing lightning w'as to blow lycopodium or 
powilertd icsin with bellows through a flame, and this is still used 
in leilistic elfeets of eon (lugrat ions. More effeetivo lightning is 
now’ made by flasbiiig Ibe electric light bebiiul a si’cne |Miinte(l 
with clouds, 111 which a ng/ag iinorturo has hccii cut out and filled 
w ith a tianspaiviit substauee. Thunder is made by shaking large 
slieets of iron, by rolling cannon balls alai^o the coiling of tho 
andiloriuni, and by clapiiing together a series of })lanks strung 
together on two lopes. AVind is imitated by a muehino with a 
cogged cylinder, which revolves agninst eoaiso cloth tightly 
strelched. Tho sound of lain i.s produced hy shaking imrched 
peas in n metal eylimh v. 

The orchestra is now usually ni ranged either below or above tho 
pro.soetiiuni, so that the mnsiciaus are not visihlo. 'J'lic prompter 
w placed at one side, in the w'lngs, so as to avoid the uisfigurc- 
incut of tho hood-like box which foimeily used to cut the front 
line of tho stage into two hah cs. This is, however, Uss convenient 
fur tho actors. 

Till tho middlo of the pi’csent ecntiiry lit lie tionblc or expense 
was laid out on dresses and accessories. Coitain convent ional 
costumes, made of cheap stuff, were used for each pait, with but 
little logard to historical correetnoss. Armour and weapons were 



T‘lnn of l)r«rj Lmie Theatre : 
100 fi( t to llie mch. 


* Sceno palntinfft are oMintiy executed in dtitemper, frequently In an atelier 
formed In tho roof of the theatre i the artiat partly vruifca with his canvas 
l.<iitl upon the floor, or, where space allows, the pemtlna is hung against a wall 
and Mie artist works from a scaffold, uiih tiers of hoarding arranged ao that 
ho caa reach to any part of the great canvas. 


made of pasteboard covered with metal foil, and stage jowcllcry 
was made of small ciip-likc iiieecs of tin formed with many facets. 
Now, liDW’cver, no trouble or expense is spared to get tho eostumes 
and various projiertios avchwologieally correct : real jewTls and tho 
richest stuffs arc often used for tho drosses, as well as real furni- 
ture of tho most costly sort for tho furnishing of the scenic rooms. 
As mnch as £20,000 is sometimes spent boforo tho piny can 
1)0 presented. All this splendour and realism is very hostilo to 
the true interests of tho dramo ; magnificent scenery and costly 
accessories arc expected by the audieiieo, rather than good acting. 
In some scenes, siu li as tho ball in tho first act of Koinco and 
Juliet, as rceeiiliy rcjirosented at the Lyceum, tho words and acting 
of the chief perfonners were almost lost in the general bustle and 
splendour of tho scene. Frequeullv, too, Ihs noise of setting up 
some elaborate scene behind alino.st ilrow’us the voices of the actors 
in front of the drop scciio. 

Another senious cause of the present low state of acting in 
England is tlio fact that a popular jday sometimes runs for several 
hundred nights w’ilhout a break, thus reducing the jiei formers to 
the condition of niachiiics. Tlio modern system ot cxpciulmg 
large sums on di esses and dccomtioii naturally prevents tliat 
frcipient cliange of subject which is so de^sirahle, and which in 
Franco is provided for by the rules of tho Thcatie Franjais, w’licro 
acting of a very high order of merit still survives. 

The pie.scnt system, aided hy tlie enormous si7o to which London 
has nnha]>pily grow'n, has completely changed the character of the 
audience. Instead of an audit ncc largely composed of hahiMs, 
who hy their constant attendaneo at the the.atre had gained some 
knowl(‘dgc of what acting onglit to he, and were prepared to 
I show their disgust at clan-trap or ranting, wo have now piactically 
I a fresh and ignorant autiieiice every nighl, who, by their a]q>lause 
j of w'hat is worst and their coldness to ical refinement of acting, do 
[ much to lower the dramatic slandaid and demoralize the actors. 

I Fur fiiit her Information tho icndci K inferred ioiyonmt, ThMtren tie ParUf 

1821 ; Salomon^ Conttniction da T/ii*atrti, Fana, 1871 , (iinnlor, Le Jfourel 
Ojin'ade 187(>>81 , (Vmtatit, Pttunpaur Thedtvii, Moileincs^ rans, 1870; 

Mojnot. LLnveitdu Thidtie, Fails, Js74; Fuugin, Dtetwnnatte du Th^dlvr, 
raiiB, 18S5. (I II. M) 

LiVtv Khlatinc! to Tiikairi s. 

Tho icgulation of tho theatre by legislation can ])0 tiaced bneTc 
to tbo time of the lower cmpiie, in whicb it dei»ended almost 
wliolly upon constitutions of Theodosius and Valcntinian, iiieor- 
norated in the Thcodosinn Code (tit. xv. 0, C, 7), and a century 
later to a large extent adopted by Justinian. In the whole of this 
law there is nii evident attempt at a coinpioimso between the doc- 
tuncs of Chnstianity and the old Koman lo\e of jmblic Rpcetaeles 
of all kinds. It deals less with thoaliical rcpiescnfatioii.s jiropcr 
than with gkidiutoiial conlc.sts and chaiiot nicos.* The Theodosiaii 
Code provided that tho sacraments were not to be ailniinistcicd to 
actoi’s sa\e whcic death was imminent, ami only on condition (hat 
the calling should be loiiounccd in case of iveoveiy. Danghtois of 
act 01 s wero not to be foiccd to go on the stage, provided tliat tliey 
lived an honc.st life. An aeticss was to bo allowed to quit tlie 
stage 111 order to become a nun. There woio also numerous 
.siiiiijitiiary legnlations as to the di css of actors. None of tho hnv 
which has been mentioned so far was adopted hy Justinian, hut 
wliat follows was incoipoiated in Cod. xi. 40 (“De Rpeetacnlis et 
Sconicis"), which consists entirely of e.xtracta from tho Theodosiaii 
Code of a veiy miscclhineous nature, rrovisioii W’as luado for tho 
exhibition of imhlic games mid Ihcalrieal spectacles hy magis- 
tiate.s, practically eonhmng them to exhibiting in tlioir own citic.s. 
Statues of actors weio not to bo placed in tho )iublic stieets, but 
only in tho proseonium of a thcatie. A governor of a province 
W’as ciiiitlod to tako the money mised for ]mblic games for tho 
purpose of rui»airiiig tho city walls, pi’ovided that he gave seemity 
for afterwards cole Dialing the games as usual. In Cod. iii. 12, 11 
(“ Do Foriis”) is a eoiistitution of Leo and Anthemius foi bidding 
dramatic representations on Sunday. Tho (lii. 2) classed 

all who acted for hire (“ oinnes propter pccuniam in sccnam pro- 
doiintes”) as in famous ]iorHuiis, ana as such debarred them from 
filling public offices. A mere contract to perform, not fulfilled, did 
not, however, carry infamy with it By tho 61st of tho NoreUm 
actresses could retire from the stage W’ithout incurring a penalty, 
even if they had given sureties or taken an oath. 

In England, as in other countries of western Europe, thoatiicnl 
legislation was of comparatively recent introduction. Snch legisla- 
tion W’as unnecessary ns long as the thcatro was under the control 
of the chui-ch and actors under its piotcction (sec Drama). Tho 
e.arliest regulations were tlicrofore, as might bo expected, made by 
tho church rather than by tho state. The ecclesiastical ordinances 
wcTo directed diiefly against the desecration of churches, though 
they sometimes extended to forbidding attendance of the faxthfiil 
M spect ators at plays o f a harmless kind,* Sacraments and Christ ian 

* flic word ludi goemi somctlmoa to Include, •omotimei to exclade, dramatio 
perfotmances. Its meaning in a particular Instance depends on the context. 

I* A huge number of such ordinances will be fonnd died In Frynne, ttUtrUh 
tnaMtix; bos&aet, Jfarfmfi ei Rfjhxiont iur la Comidie; Mariana, JDe SpeetaatlUi 
Smith, D/dfonorp q/'CAtiiftan Antiquities, arts. “Actors” and “Theatre." 
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burial wore doiiiod by th< canon law to actorg, whose gains, said 
St Thomas, were acquired ex larpi cawta.^ The same law foibauc 
iilays to bo acted by tlio clergy, even undor the ph'a of custom, ns 
111 Christmas week, and followed the Code of Justinian in enjoin- 
niff ti»o clergy not to consoit with actors or bo nicsiMit at jdays 
(sec the becrctaJs of (liv*gory, iii. 1» 12, and 15, “Do Vita ct 
lloiicstato Clericoiiim ”), As lately os 1603 canon Ixirxviii. of the 
oiiious of the Chun’h of ISngland enacted that chuivhwaidens weio 
not to auffor plays in cliurehos, t*ha]K*ls, or churchyards. 

This Koformatlou maiks the period of tiansition fiom the eeelesi- 
oslical to the non-occlcsiastical authority over the diama. Precau- 
tiijiis began to bo taken by the crown and the Icgiblatiwo against 
<lie acting of unauthori/ed i>layH, by unauthorizeu iwisons, and in 
iin.iuthori/cd places, end the acting of nlays objectionable to the 
^lovcrumcnt on ])oUtical 'or othci giounus. The ]>ioteciion of the 
. hurch being withdrawn, poisons not enrolled in a fixed company 
ot in ])os.scasioii of a liceme fiom the crown or ju.sticcs were liable 
to severe penalties as vagrants. The history ol the legislation on 
this subject is very cm ions. An Act of the year 1572 (14 Eli/« e. 
ft) enacted that “all fcnceis, heanvards, common playcns of inter- 
itidcs, and minstrels (not belonging to any baron of this realm, or 
t.) any other honomable person of greater degree),** waiideiing 
jibroad ivitliont the ln*ence of two justices at the least, wore subject 

to bo grievously ivhipped and burned through the gristle of the 
light ear with a hot iion of the compass of an inch about” This 
statute was supcibcdcd by 31) Eli-i. c. 4, under wliiih the punish- 
ment of the strolling jdaycr ib less severe, and thcio U no mention 
ol justices. The juriMlietion of justices over the theatre disappears 
tuiin legislation from that time until 1788. In 30 Eh/, c. 4 there 
IS .i icmoikable exception in lavour of persons licensed by Dutton 
of Dutlun in Che.sbirc, in aecoidanec with Ins claim to liberty and 
^piiisdieiiiJii in Cheshire and Chester, cstiiblished in fa\ourof Ins 
ancestor by proceedings in quo inirranto in 1400. The stricter 
n-ordingof this Act as to the licence seems to show that the lieenee 
had been abused, peihajis that in some cases ])rivilegcs had been 
assumed without authoiit}^ In 14 Eli/, c. 5 the privileges of a 
pla}«i attached by service of a imble or licence fiom just it es, in 
del Act only by service of a noble, and this was to i»e nltcbtcd 
aiid(‘r Ins baud and arms. The spiiit of the Acts of Eh/ahcth 
tieiiucntly appears in later legislation, and the unaiithoiized player 
\Mwi vagaboiiil as lately as the Vagrant Act of 1744, which was 
1 nv till 1824. Ife is not named in the A’^agrant Act of 1824. The 
’I'lie itie At t of 1767 navioived llie defniilioii of a )daycr of intorliides, 
i u the purposes of jiunisluiieiit as a vagabond, to moan a person uct- 
uig Intel ludes, Ac , in a place wlieie ho had no legal sottlemciit. 

Iicfoio the Kestoralioii tin re weio jiriiilegcd jdaecs as well as 
piuilegcd persons, c.f/., the eouil, the uinveisitics, and the inns 
olcouif. With the liestoratioii privilege Ix-camo juaelitally coii- 
/iiutl to the the it ICS in the possession of those compauiea (oi their 
lepresentalives) established t>y tlic letters patent of Chailes II in 
1062 (see I)ji ym \). In spite of the patents other and uiipinileged 
theatres gicidually aiose. In 1735 Sir John Barnard introduced a 
I'lll “ to restrain the iiumbei of jdayhouses for playing of inteiludes, 
end for the belter rogul.it ion of common playere ” On Walpole’s 
wislniig to add a elause giving ])arliaiiieiitary sanction to tlie juns- 
dw tion of the lord chaiiibeilaiii, the mover witlidieiv the hill, in 
1737 Walpole introduee<l a bill of liis own for the same jmrpose, 
then* liciiig then six theatres in London. The immediate cause of 
the bill is sanl to have been the jiroductioii of a political extrava- 
ginza of Fielding’s, 2'ftc OohUoi Hump. The idll passed, and the 
Act of 10 (jieo. II c. 28 legulatcd the theatre for more than a 
<<iilury. Its eflect was to make it impossible to ostablibh any 
theitre cxoejit in the city of Westminster, and in places where the 
king should in person reside, and during such residence only. The 
Aet did not confine the prerogative within the city of Westminster, 
but as a matter of policy it ivas not exercised in favour of the non- 
piivilegcd theatres, exeejit those where the “ legitimate drama’* 
was not performed. The legitimate drama W’as thus confined to 
f'ment (lardcn, Drury Lane, and the Ilaymarket from 1737 to 
1813 In the provinces patent theatres were established at Bath 
by 8 Geo. III. c. 10, at Liverpool by 11 Geo. III. c. 16, and at Bristol 
I'y 18 Geo. III. c. 8, tbe Aet of 1737 being in each ease repealed 
pro (onto. The acting of plays at the universities was forbidden by 
10 Geo. II, c, 19. It is not a little remarkable that the univcr.siticH, 
once possessing unusual dramatic privileges, should not only liavc 
lost those pi ivi leges, but have in addition become subject to special 
di.sabilities. The re.sti ictions upon the drama were found very 
iiK onvciiiciit in the large towns, especially in those which did not 
nossess patent theatres. In one direction the difficulty was met 
by tlie lord chamberlain granting annual licences for performances 
^>f o])eras, ))antomiines,* and other spectacles not regarded as legiti* 
uiato drama. In another direction relief wms given by the A< t of 
1788 (28 Geo. Ill, c. 30), under which licences for occnbionnl per- 

* For tUla reason it appears to have been the custom in France for ootvri to 

man led under the name of musicians. See /ii%t ParUmentaire <fe la R^oIut 
non Franfaue. vo! vi. p. 3Sl. The dlfllcnltles attending the funeral of MoUers 
(? r ) aie well KnuMrn. 
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formauces might be granted in general or quarter sessions for a 
poiiod of not moil* than sixty dajs. The of patnit theatres 
were preserved by tlie iirohilulion lo giant' -udi a licence to nnv 
theatio within 8 miles of a ]iatoiit tln.itn*. Duiiiig this peiioil 
(1737-1813) there weie several dcLLsions of the eouits wlm-Ii ooii- 
himcd the operation of the Ad of 1737 as fUMting a monopoly. 
The exclusive rights of tin* patent tlieaties wne also lerogiii/cd m 
the Music Hall Ait of 175*2, and in pin ale Act-, dealing wifh 
Covent 0.udcu and Diuiy Lane, and re^mlaling the ii<di(s of 
parties, the n]»pUeat‘nm of ihaiitahh* funds, A<. (mo 16 (ieo. 111. 
cc. 13, 31 ; 50 Geo. III. c reviv; f)‘2 Gio. Ill r. mx , 1 (Jeo IV. 
c. lx.). The lesults of thcatriral monojxdy wen* b<*nelieial neither 
to the public nor to the niono])(ilists tin inseK ( In 1832 u select 
committee of the House of Goininons loeoininemlid the legal 
recognition of “stage-right” and the aUdition of tbeatiieiil 
monopoly. The recoin meiidatio ns ot the n*poit as to stag.-.iight 
were carried out inirnediatily by Bulwer L}tlon’s Act, 3 and 4 
Will. IV. c. 15 (see CorYniuiiT) Ihit it was not till 1S43 that 
the present Theatre Act, 6 and 7 Vn t. e. was piss« d, a jueMoiis 
hill on the same line.s having been njeeted by tlie House ul liOids. 
The Act of 1843 inaugurated a moie lil)eial poln v, ninl Ihire is 
now complete “ free trade” in thcatios, subjpit to tlie (ondilions 
imposed by tbe Act. The growth of theatim ninv that linn* has 
been enormous. In 1885 there w'cie fmtysiv lieensed undei the 
Act in London, Liverj»ool roming next with ten ^or «loes the 
extension seem to have been attended with tbe social dangeisantn i- 
pated by 'omo of the xvilne.s^es before the committee ol 1832 

The suppression of objectionable pl'i 5 *s was tlie gumml of ininy 
early statutes and proclamations. While the leligions diani-i w as 
d)iiig out, the theatre wmh used as a xehnle loi infoning leligions 
and political views not nhvny.s ns oithodox as those ol a in.iadu 
play. Thus the Act of 34 and 3.‘) lien. A’ 111 e. 1 made it ennun d 
! to play in an interlude rontiuiy to the onhodox fiith di-daml, ( i 
I to ne dcelaied, liy tliat monauh Hiofanit} in tlieatie-. hcenis to 
I have been a crying e\il of the time The liisi business of th * 
Government of Edwnid A'’! was to pass an Ait ie«jling that the 
mo.st holy nnd blessed saeranieiit was ininnsl in plays by siieh vil“ 
and unscM'inly woids as rhiistian eais did ablioi to heai idieiised, 
and inflicting fine and iinpnsonment upon any jhimui iuIm .edly 
contemning, ilespising, or reiiling the said inosj hlissdl saeiannnt 
(I Kdw. V 1. e 1). A pro(‘huna1ion of tlie same king in 1519 foib uio 
the acting of interludes in English on account ot tin ir de.'iling witli 
sacred subjects. In 15f>6 tin* I'ouncil calhd nttentnm to mi tain 
low’d pel sons iii tbe lively of Sir 1'. Ltkc lepiesenling l>hi}s and 
inteiludes lelleeting upon tbe (pieen and Inu eoiisoit and tbo 
formalities of the mass. The same queen foibnle the leenntnei* 
of such a rejiiesentation as the ni'isk given by Sir Tlnmias Pope in 
honour of the prim ess Eh/abeth at Hatfield, loi slio “inidikid 
these follies.” By the Act ot llnifoimity, 1 Eli/ e *2, it was nia h* 
an otl’enee puiiishablo by a line o( a hmnlicd malk^ to sp«ak any- 
thing in the derogation, de])iaviiig, or despising ot the P.ook of 
Common I’layer in anv iiiteiliuhs or pla}.s In 1605 “An A»d to 
restrain the Abuses of I’layeis ” made it an ofleiicc punishable by 
a fine of jCIO to jestingly 01 profanely s])rak oi use (cilaiii .sacied 
names in any stage play, iiitciliule, sliow^ mav game, oi p;ig»anL 
(3 Jac. I. e. 21) In eoiiseqnenec of the appi.irameof playeis in 
the rharacters of the king of Spam and Gondomai, an oidinaiiM* 
of James I. forbade tbe rejiresentation'on the stage of tmyl|\ing 
Christian king. Thu star chamber m 1614 liuid Sii Jolm A’oike 
for representing a Catholic drama in his liouse Tlie Inst Ad of 
the reigu of (Tiarles I foibadc acting on Siindav (s(e Srxnw) 
riiritan opposition to the theatre eulininatcil in tlie oidiname of 
the Long l\iiliament (see vol. vii. p. 434). Aftei the Besto].i- 
lion theie are few loyal proclamations or ordinanees, tlie msessniv 
,luri.sdiction being exerci-sed almost cntiiely liy ]iarliainent and tin- 
loid chaniberbiiii One of lhe_lpw post-Kest<»ratioii royal juorla- 
mations is that of February 25, 1065, icstiaining anv but tbe (om- 
paiiy of the Duke of A^»rk’s tlicntie fiom cnteiing at the attinng 
liouse of the theatio. 

Hieventivc censorship of the diama hy nn ofli<cr of sl.ite dates 
from the reign of Elizabeth, and is peiliajis the only cxamjile ol 
censorship of the press still existing in the United KniL'dom 
(see Pri:.ss Laws). Such a censor.ship is not unknown in otlni 
countries, and it seems to have existed even m repubhean Rome, 
if one may judge from Horace’s line, — 

“Quio iioqwc In oeUe sonent ccitantla Jndice Taipa '* 

The master of the revels appears to have been the di.ini'ilie censor 
from 1545 to 1624, when he was super.sede<I by the loid fbamlMr- 
lain. In some eases tbe siii)ervi.sion was ]»nf into commi- uoii 
Tlius with Tilney, the master of the rev’els in 1581, weie .'i‘ ax i it< d 
by order of tbe privy council a divine mid a st.stesinaii. In other 
cases it was delegated, AS to Daniel the poet by vvairant in 1603. 
The ])rof>osal to give statutory aiithoiily lb‘* juriMln tmii of tlie 
lord chamlicrlain led, as has been alrendy stated, to flu* vutlidiavval 
of Sir John Bamaixl’s bill in 1735, and to eonsiderable deliatc before 
the bill of 1737 became law. Lord Cho.steifidcrs objection to the 
bill in the House of Loids was not unrcaibnabJe. “If the players, 
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said he, ** arc to bo puni&hod, lot it be by the laws of their country, 
and not by the will of an irrcsi»onsiblc despot.” Tlio disci*etion 
reposed by the Acts of 1737 and 1813 in the lord chaiubcriain has 
been, according to the report of a select coiinnittce of tlio Hotiso of 
(’ommoiis m 1800, on tho whole wi;ely cvcrcised. On the other 
hand, there have been instances w’licro perhaps both lie and liis 
subordinate olTiccr, tho examiner of stage plays, have been some* 
M'hat nice m their objections. Tims, dining the illness of George 
111 , A'lnff Ltar was inhibited. Geoigc (’ulinaii, when examiner, 
hliowetl an extraoidinaiy anti}>alhy to such words as “heaven” oi 
“aimcl.” The lord ehamhci lam’s ]io>\cis arc still occasionully e\- 
ertcil in the interests of piihlic decency, loss ficfincntly f<»r pohthal 
rcasoiij. ilcforo 1800 tlio lord cliambciUin appears to have taken 
into considciation the wants of the neighboui hood befoie granting 
a In'ciice, but since that year sm h a coin sc has been abandoned. 

The existing law of tbuatics is mainly statutory. It will he 
convenient to treat it as it regards the Iniilding, the ]>cifoimame, 
and the licensing of tho building and of llie jiciformuneo. A 
theatre may ho ilefiued ivith suIIk acdiiacy foi the present 
purpose as a building in which a stage play I'l pci formed foi hue. 
It will h" seen from tho following sKctth ol the law that tlieio aie 
a considciablo number of difleient persons, coijioralc and nnineor- 
i)oiate, with jurisdiction over thcaties. A consolidation of the 
law seems urgently reiiuiied, and the placing of jmisdiclion in 
the hands of a central autlioiity lor tlie United Kingdom. The 
eomimttec ot 1868 lecoinmendcd tho tiaiister to tlie lord chamher 
lain ot the regulation of all places of amusement, ami an appeal 
from him to the liome secretaiy in ccilain cases, as also tho e.\tcn- 
Sion ol lua aiitlionty to preventive censorship in all public entcr- 
tnmmciits; but no legislation icsiiltcil. Scveial bills lor the 
amendment oi the law have been rcicntly inlioduccd, but hitheilo 
without succebH 111 tlie l.ico of imnc buiiiiiig ])olitical (|UcstioTis 

Jtmhlhvi . — A theatre (at aii}' latc to make it such a Imilding as 
can be lurnsed) must be a peiiiianent budding, not a ineie tent oi 
liootli, unless when licensed by justices at a lawful fair by § 23 of 
the Act of 1813. It must, if in the metropolis, confoiin to the 
regulations as to .stiuctiire contained iii tin* Mctiopolitun ISuildmg 
Acts and tlie iMetropohs Alanagemcnt Ads, < specially the Aet of 
1878 (41 and 42 Vict. e. 32). Tins Act makes a icrtificale of 
stiiu’luial Illness fiom the Hoiiid of WoiLs msessaiy as a condition 
)ir«*«edcnt foi licence in the case of all tluatrcsof a Mijicrhcial area 
of md less than fd)0 wjuaie fo<'t luciiscd aftci the passing of the 
Ad.givis power to the hoaid in ceitaiu cases to c.dl upon ]>io- 
jineloM of exHliug thenties to lemctly .slinctural defects, and 
eiialilc) it to make regulations foi protection fiom lito. Such 
legn lilt ions wcie issued hy the hoaid on Alay 2, 1871). As to 
tluatic,in pioMiici.d towns, tlic Towns lm]tiovcmcnt Act, 3817, 
and tiie ruhlic Health Act, 187r>, confer ccitain limited powei^ 
OVM the hnildiiig on municipal < oi[poratioiis and niban s.initaiy 
aulhoniies. In many towns, howoiei, the .stiuctuial <iualilicalions 
of huihl mgs used as theatres depcml upon local Actb and the by- 
laws imule undei tin* jpoweis ol sm li A» ts. To a moie limited 
extent flic lulcb made hy justices may eufoice ccitaiu strm'tuial 
rcquiicinciits. 

Vd /o! nutni'c — To couhlitutc a building wlicic a peifoimancc 
takes place a tlicatio, the ])eihjiiiiaiiec must he («) of a stage )»]av, 
and (/>) foi line. (<i) Jly § 23 of the A<’l of 1843 tho w'oid “slage- 
])lav " im hides tragedy, umicdv, faiec, opcia, builetta, iiiteilmlc, 
imdodiama, pantomime, or other cntcitanimeut <»f the stage, or 
anv pail thcieof The two tests of a stage play appear to lie the 
exeitement ol emotion and tlie representation of aition. The ques- 
tion win the! a peifoimancc is a stage play or not seems to be one 
of ileipt-o, iiud one lather of fact than of law'. A dciM iVorfiou 
Would UMially be a stage play, but it would be otherwise w'lth a 
hal/rt § 14 eiiipow’iTs the lord iliauibeilain to for* 

bid the ncting ot any stage ]play in Gieat Ihitaiu wliciievcr ho may 
he of opiiimu that it is fitting for the piesenation of good maiineis, 
deeoium, or the public peace to do so. g Ifi iin])oses a penalt} of 
DiV) on any one acting or piescnling a play or pait ol a jday alter 
smli iiihihitioii, uiul avoids the lieciiec of the thealic where it 
appeniN. llcgulations of ]»olieo respecting tlio jK'iformaiico arc 
routaincd in 2 and 3 Vict c. 47, amt in many local Acts A per- 
ioi malice may akso he proeecdml against as a nuisance at cominou 
law', if, for instance, it be contra honos inoies or diaw' together a 
great concourse of vehicles, or if so much noise be heard m the 
neigh boui hood us to interfere with tho oitliiiar} oeeupatioij.s of life. 
Veiy eurioiis iiistanees of proceedings at common law are leconled. 
Ill 1700 the grand jury of Middlesex present cil tlie two playhouses 
and also tlie beai-gaiden on Haiiksi<le (tlio “Taris gulden” of 
Jlniry VllLy act v. sc. 3) as riotous and disorderly nuisances, lu 
1819 curtain jilayers were prosecuted and l onvieted' before the court 
of groat sessions of Wales for iicling indecent open-air interludes 
at Berriew in Montgomeryshire. Tei forniaiiees on Sunday. Good 
Friday, and Chiistmas day arc illegal (sec SrNU.VY). Kcgulations 
ns to tho sale of intoxicating liquors dining the i^cifoimaiice are 
made by tlio Licensing Acts und otlier public gciieial Ai ts, as well 
as by local Acts and rules made by justices. It is fiequciilly a con- 


dition of the licence granted to provincial theatres that no excise 
able liquors shall bo sold or consumed on the premises. Tho 
Childrens Dangerous Performances Act, 1879 (42 and 48 Vict c, 
3i), ibibids under a penalty of £10 any public exhibition or per- 
formance wlieieby tho life or limbs oi a child under tlie ago ol 
foul tec II .sliall bo endangered. It also makes tho employer of any 
such child indicUblc for a.ssau1t where an accident cauhing actual 
bodily barm has ha])ppncd to the child, and enables the court oir 
com letion of tho cmjiloycr to ortler him to pay tho child compensa- 
tioii not exceeding £20. {b) Tho peiformanco must he for hire. 

§ Iti of the Aet of 1843 makes a building one in which acting for 
Jure takes place, not only w’liero money is taken diiectly or in- 
diicetly', but also where the purcha.se of any aiticle is a condition 
of admission, and where a ))Iay is |Knformcd in a ])lace in which 
exciseable liquor is sold. In a recent case of Slid ley r. Hethell 
{Imw UejiOkU^ 12 Queen’s Bench Division, 11) it was held that tlm 
]>ropnetor of a piivato theatre was liuhlo to penalties under tho 
Act, though he lent tho theatre gratuitously, because tickets of 
admission were sold in aid of a diaiity. 

Licctmntj of JjaiUlimj , — By § 2 of tho Act of 1843 all theatres 
(other than jiatent tlieatres) must he licensed. By § 7 no lieeneo 
is to be granted exeej»i to tho actual and i-espoiisible manager, who i* 
to ho bound by himself and tw'o suieties for due observance of riili*'* 
and for seeming )>ayment of any jiciialties incurred. Tho metro- 
politan theatre'! otlicr than the ])atciit thcaties (as fur at least a.s 
they are included in the boroughs named in the Act of 1843) aio 
licensed by tho lord ehainlKulain. By § 4 his fee on grant of a 
license is not to exited 10s. for eaih month for which the thcatio 
IS licensed. The lord duimborlain appeals to have no jiower to 
make suitable niles for eiifoicing oidci and decency. He can, 
howe\er, b) § 8, suspend a licence or close a ]'ateiit tiieatrc wheio 
fkiiy not or misbehaviour has taken place 

IVovim ial theatres fall under thice dilleieiit licensing authorities^ 
The loid diamheilain licenses tlieatres in Windsor and Biightori, 
and theatres situated in tho places wheic the queen oeeasiunally 
lesides, but only during the lime of such occasional lesideiice (§ 3/ 
Thcaties at Oxtoid and Camhnclge, oi within 14 miles thejeof, an* 
heenseil by the justices having juiisdictiou llieHin, hut before any 
such licence can come into fone the consent of the chaneelloi or 
vice-eham cllor must be given. Tho lules made by the justices for 
tho niuiingernent of the thcalie are subject to the appioval of the 
cliain'cHoi or mcc* chancellor, who may also iniposi* such conditions 
upon the 111 cnee as ho thinks lit Jn caso ol any bitaih of tin* 
lilies or conditions, he may annul the licence (§ 10) All other 
jnovincial thcaties are licensed b> four oi moie justices at a spc«*ial 
session held within twenty-one days iillcr ajqdicaluni for a heeino 
shall have been made to them ({^ The lee is not to exeenl 
foi each month loi w'liieli the tliiatie is liceiisc^d (§ G) The justn es, 
like the loul thamheilain, appear to lia\e no discretion as to giant - 
jng a h<*eiue. Then a< t is ]miely ministerial und conlincd 
nsecitauiing that the np]>lieant is the actual and lespoiisihle 
inaudger, ami that he ami Iiis suieties uie of suflii lent suhstanee to 
jnovide the jequisito bonds. § 9 gnes the justices authoiity to 
make at the special .session bUitahle iiilcs lor eiifoieing oidei uml 
deeciic) at the Iheatics licensed hy tliein, ami ol icsi Hiding or 
altering such lules at a siihbe([iieiit sjieeial session. It also gi\es u 
seeietary of state power to rescind or alter smli lules, and to make 
other rules. In rase of riot or hi each ol the inles, the justices may 
onler tho tlicalio to be rlosed, ami it thereupon becomes an 
lUilKeused hou.se. Penalties aie inqiosed hy tho Aet for keeping 
or acting in an uiilucnsed thcatie, and for piodming or acting in 
an unlicensed ]»lny. 

Liceubuiij Vcrformancc.-^ A stage play must ho duly licensed 
hefoie perforniaiico. S 12 ol the Ac t ot 1843 picseiihes that a copy 
of every new' play and of evci v adilition t(» an old jday, and ol eveiy 
new prologue or epilogue oi addition thcieto (such copy to he* 
signed hy the master oi manngei), shall be .sent to the loicl ehain- 
horldin, and, if tho lord chambeilain does not foi bid it witliin seven 
days, It in.ay be icpivscuted. § 13 emjioweis the loid chambeilain 
to "fix a scale of fees for examinutiun; the fee is now two guineas 
for a play of tliiee or more acts, one guinea for a ])lay of less tliaii 
thiee acts. All plays icjncsen tod j)rc\ iously to the Act nie luhl 
to lx* licensed. A play once licensed is licensed once for all, unless 
the licence be i evoked under § 14. Tlie examination is thcihnv 
of a special oiliier of the loid chainbeilain’s depu tineiit, ibe 
examiner of stage plays. 

Music Ualh —Music was at no time the object of rcstiictions as 
severe as those inqiosed ujioii the drama. The ])roscut Music Hall 
Act (25 Geo. II. c. 86) was passed in 1752, j»rohably in consequence 
of tho ])uhheatiou iii 1750 of Fielding's Inquiry into the Causes of the 
late Increase of Jiobbers. It is lemaikable that two works of the Mime 
writer should fiom ojmosito causes have leil to both theatre and 
music hall legislat ion of lasting importance. The Act w'os originally 
passed fur a term of thice yeara, Imt was made perpetual by 28 Geo. 
11. c. 19. It applies only to musie halls within 20 miles of London 
and Westminster. Every such music Inill must be licensed at tho 
Michaelmas quarter sessions, tho licence to be signified under Hie 
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liands and seals of four or more justiocs. The licence may be 
Planted for music or dancing or both. Public notice of the liccuec 
IS to be given by affixing over t!)o door the inscrijition “ Ln'ensed 
iniiNiiant to Act of Pailumeiit t»f the t\>cnty-lifth of King Geoigo 
llio Second.** The penalty for keeping on nnliecnsed music- hall is 
jt'lOO. Music halls beyond the radius of 20 miles from London and 
Westminster arc usually goveimsl by local legnlation, wliitli in 
jiiost ease.s follows, mutalis muUtmhs^ the lines ot the Act of 1752 
The music liall, like the theatre, must gcneially lullil ei-ilain striie- 
tiijal requirements. In one iinjioi.ant resjieet the law is nioie 
lenient to tlie music hall than to the theatre A licence is neces- 
saiy K>r a single peiformanee of a stage pliiyi but it w ouly habitual 
anusic or dancing that requires ii music hall licence. 

Si'otlf^nd — In Scotlartil the theatre has alu aj s e.\ercised a smaller 
niuount of influence than in England, and tlieie has hcen little 
♦‘\clusivcly Scotch legislation on tlie subject. An Act of 1555, c 
40, discountenanced certain nimibenicnts of a scmi-tlu-atrical kind 
by enacting that no one was to bo chosen llobcil Ilmlc (.stV), Little 
John, nbliot of Unreason, or queen of May. A juoclainatnm of 
Janies VI. in 1574, and an Att ol 1579, c 12, followed the lines of 
English legislation l)y making jicrsons using unlawful pla\s, such 
ns jnggb-iy or fast and loose, ]iiinisliable as vagabonds. In 1574 
;the (Jcneral Assembly claimed to license jdays, and foibade icpiescn- 
tatniiis on Sunday. As in England, the licensing powci scans 
Hieii to have passed fiom the cliuich to the eiowii, for in 1599 
James VI licensed a tliratrc at Edinburgh. Tlie Act 1672, c 21, 
<‘\cm}»tcd comedians while upon the stage fioni the siimptiiaiy 
provisions of the Act lospcitiiig iqipaicl The chanihcilain of 
Scoiliml, while such an ollue existed, appears to lia\e exeuistd a 
ccitain police jniisdietion o\cr thcalics. The Tlicatie Att of 1813 
extaids to Scotland, ns di<l also tho ]»re\ions A( t of 17.17. 

—Thcat ileal legislation, ns f ii as it went, was hised 
Tipon English imxhls. Tims ridicule ot the lituigy was fm hidden 
))y 2 lilii! e 2 (Ii ): common ]) 1 a 3 eis of inta bides and wandciitig 
minstiels were detmed vagabonds, 10 and 11 Car. 1 e. 4 (Ir ). 
In 17^6 an Act was ]»asse(i to eicihle the down to grunt btteis 
]»atent foi one or moie theatres in Duhliii city and county, 26 Cco 
III e 57 (Ir ) The pieamhle alleges that the establishing ot a 
well legulated thcatie at tlio seat ol go\(inment will he pKnluetuc 
ol puhbe advantage and tend to iinpiovc the morals of tin* people 
Exceptions liom the lest net ions ot the Act wcie made in iav'oui ol 
entertainments toi the heneht of the Diihlin Iving in hospital and 
exliihitioiis of lioisanaiislnp oi puppet shows. 

Uniftd Sfatf'i - Public entcitainmcnts, diamafic or otherwise, 
cie usually under the (ontrol of tlic municipal imthoiitics In 
some Stites, .siu h as Xcw Voik «uid Massiehusctts, Iliac is State 
legislation, reipiiiing ]daees of public enteit iinment to he lieensed 
by the projier autlionty. In many State.', it is a londitioii of the 
iKcneetliat intoxiciiting luniois shall not he soKl in .sin li ])la( es. 
Other conditions, inoie or less usual, me that theie shall he no 
Sunday or daiigeious jicifoini.inecs, lint aciohats shall he piopi ily 
protected, and that female waiteis shall not be employed Stun - 
tuial (|u.i1ilieations aie in some cases made neeessaiv. Thus in 
38iS5 the New Yoik legislatuie pissed an A<’t containing man} 
iiimute ])rovisioiis lor cnsumig tlie sal»ty ot tlieaties against file 
\ ehaiacteiistie ]ueee ol h-gnl.ition is the New Yoik A« t of JS7n, 
<• 186, eii leting that no eiti/eii is to lie « xeluded fiom a tln-atn- by 
icasoii of race, colour, or pievioiis condition of scrvifiide. This 
Act of course merely caiiu-s emt the impcntant piiin i[»lc afliimed 
in art xiv. of the amendments to the eonstitutnm ot the Unib'd 
Slates. S«-e Pniviu.ijr. 

TIic most u-CLiit if not tlie only A^oik on the law rclatlnj; to thcatu s U c;nnc\’i 
/mu of Theut! 1 1 aiiU AIusu Ilall%, jsso (1 V\ f ) 

TlIKllKS. Sec hktYPT, vol. \li. p. 770 sr/. 

TIIEHES (anciently 7V/c5,r, or in poetiy some- 

times Wjfioy ill modern (Jreek Phivn^ or, according to the 
corrected pronunciation, Thinv), one of tlio most interest- 
ing towns ill (Ireece, is .situated on low hilly ground of 
gentle slope a little north of the range of CMthiiTon, xvliich 
<livides Benotia from Attica, and on the edge of tlie 
Boeotian [dain, about 41 miles from Athen.s, wlience it is 
aiow reached by two carriage-roads. It has about 3500 
inhabitants, and is the seat of a bishop. The pre.scnt town 
Occupies the site of the ancient citadel, the Cadmeu ; two 
fragments of ancient xvall are visible on the nortli, and 
-another, belonging either to the citadel or the outer wall, 
on the south. Two streams, rising a little south of the 
town, and separated by an average distance of about Imlf 
•a mile, flow on the two sides, and are lost in the jdain. 
These are the ancient Tsinenus on the east and ]>ircc 
oil tlie west, which gave to the town its name 
^twa/ios. The Dirce, now riat/icUissa, has several 


springs. From tho west side of the Cadmea another 
copious fountain (Paraporti) falls to tho Dirce. In a 
suburb to tho east is another (Fountain of 8t Theodore), 
and north-west are two more. The (*adinca itself is 
supplied \vith water brought from an unknowm source to 
the south by works supposed of j*rehi.storic antiquity. It 
now enters the town by an aiiueduet of tw’eiity aielies of 
Franki.sh construction. The “ waters ” of Thebes are 
celebrated both by Ihndar and by the Athenian poets, and 
the bite is still, as described by' I)icivaii*lius (3d century 
B.C.), “all springs,” Truim. One, from wbieh a 

pasha of ]Scgro])onte (Eiiba-a) is .sau' to have .siijiplied liis 
tabic, is still called “ the spring of Jic cadi ” Some of 
the marble l)a.sins, seats, Ac, remain, and, with the frag- 
ments of wall above mentioned, aie the only reliis (d the 
classic time. The most curious ot httr buildings is the 
church of St Luke, southeast of the Oadinea, believed to 
contain the tomb of tlie evangelist. Fiom the abundanee 
of water tlie place is favouiable to gardens, and tlie niigh- 
bouiing ])lam is extremely fertile. But the iiopuhition is 
scanty^ and the town at present of no iiiqioi t.im'o. 

In prehistoric times the (^idmea, with the enlarged city 
of Thebes into which it developed, was a povvei of the fil^t 
rank, as is show'ii by its uiuivalleil legends Mon* i>arti 
ciilarly the mythical wars with Argos (see below) point to 
a time when tlie “ Hellenes ’* of a\oitli (heeiT vveie still 
contending iineijually against tlie “Aclueaiis” of llie 
reloponnc'^us. In the legend as given by ^Esi hyliis tlic.se 
names aro accuiately piesened. At the beginning ut 
continuous history (Gth century in.) Thebes hid long 
been pos.sc.ssed by immigrants lioin Tin s. aly'. wlio knew 
the previous inhaliitants as (’admeans (K«8/ic?o() 

The history' of tho town to the end of the ttli a-ntiiry is 
])art of the general history (>f the nation (sei* (Ini.n i ). It 
had an aristocratic constitution, and tlaimed a coiiti'sted 
sovereignty o\ ei tlie otlitr tow ns of I heotia I low n to 37 1 
n this status was not es^t•ntlally cliangeil The battle 
of (Vironca (391) .showed the imTcasing militaiy strenirth 
of the Thebans, and in 371 the giiiius of Ep.iiniiinnda.s 
raised them h} the victory of Lcu(‘tra lor a brief peiiod to 
the leading position in Hellas l*hilq> of .Maeislon .‘■pent 
jiart of Ills youth as a liostage at Thtdies, and pHibcdJy 
learnt there impoitant Jesson.s in war. By' Imii and liis 
suecessoi the .state was de*>tioy(‘d. In 33S llie *rinb.ins 
shared with the Athenians tlie defeat of ( 'li.eione.i, and 
reci-ivod a Maei-donian garrison , the lion nioniimcut 
erected by thorn on the flelil of battle, and still exist mg 
theie, though in fragments, is a moie iinjire^sivc menioiial 
of their gieatness than anything now visible at the town 
itself. Ill 335, after tlic death of I’liibp, they revolted, 
and w'eic puni.shefl by Alexander witli a fearful \in 
geaiicc. It is saul that OOUO Thebans weie slam at the 
capture and 30,000 taken piisoners. The popniat ion was 
disjicrscd, and the town entirely ra/cd (excq.t, accoidmg 
to tradition, the hoii.so of the jioet rindar), and, thoiiLdi it 
W'as soon restored by the iMaeeelonian (*ass.iniler (.11.5), it 
never again played a leading pail m liistoiy. In Mi r. c, 
having sided against tho Itorniins in tho Mithiaila' e w.ii, 
it W'as plundered hy' Sulla, and fell into sucli deaiy 1h.it 
Strabo describe.s it as little better than a village Jn 
the 2d century llie traveller J*ausanias, who uivcs a full 
account of it (ix. 5 sfj ), found only the citadiJ inhabited. 
In 395 A.T»., however, it liarl some strength, f«»i Alaiic, on 
Ills w'ay to the capture of Atliens, did not think fit to 
attack it. in the later times of tlie 1‘Iistern enqnrc (lOtli 
to 12th century) it again became we.ilthy and jinpoitant, 
being specially celebrated for the mnnufaet arc of tilk and 
cloth. In 1143 it was plundered by tlic Xormans of 
Sicily (w'ho transferred thither tlic diief artisans of the 
silk trade), and, after the capture of Con.staiitinople hy 
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the crusaders (1204), became with Athens a fief of the 
leudal empire. In 1311 it was again plundered by the 
(y^atalan Grand Company, a body of Spanish merccp'iries, 
and appears to have had no return of prosperity. 

Of more LisUng cflert than tlio politics of Thcbca have hecn its 
legomls. Jlu otia, or rather the Cadnieis (Tlmc}(l , i. 12), was a 
laml of ])ootiy fioni exti'cmely ancient tunes, ami the stories of 
Tliehes arc iu Clieek literature as important ns those of Troy. The 
Icffemls of tlio live ehief grouj^m will he found under tho names 
indieaiod in tho following division (1) tho foundation of the 
Cadnica h)r t’udmus ; (2) the foundation hy Ainphion, — to this 
belong oiiginally the “ seven-gated ” wall, the name of iirraTTvAot 
and the legoiids of /othus, Antiopc, ami i)iiee; (3) war of 
tho “Seven” (under Adrastiis of Argos) ; war of the Epigoui, or 
“ deseoudants " of tho Seven ; the stoiy of (lyliims ; (4) legends of 
ItacL'lius, — at Thebes as elsewhere tliis leligion was ( oiiipamtivcly 
laic, hut became characteristic of the town ; (fO legends of Heracles 
(commonly found with those of IJ.ieclius ; Tlu-hes i\.is iei)ute<l the 
birth place of both). From the epic poems, of whnh little hut 
titles icniain, these tales descended to tho Attic tiagodians ; upon 
tlunn arc founded the Srren (ujaUisi Tlu'hcn of ^Esehyliis, the (BUpits 
Ti/rannifs, Uidijma Colonni^ and Jntiijove ot Sojdiodes, the 
tSuppliccSf and Jiacchaa of Euripides, kc , with iiinunier- 
uble plays not extant. Apart from diieci iinilutioii of these woiks, 
the fioiics themselves, tliioiigh Statius, iloe(ae(‘io, and others, 
have exercised a great iiillueiiej' on inodiuii liteiatme. In histoiieul 
tniios the Thebans were not eon^pieuous for inlellcetual neeom- 

I ilishinents, hut their ri'putation is wiffieicntly sustained hy 
iiidar, perhaps the most distinctively Hellenic of all the national 
pod i. 

Tho most fiimous inoiiiiiiient of ancient Thebes was the outer 
wall with its sevi'ii gates, wliieli e\cu as late as the Gth century 
H (\ w'as piohahly the largest ot aitilienil (lieek foitncsses. The 
names of the gates v.uy, hut foiii aic constant, — the Ihcetidcs, 
Eleelrie, Neistai oi Neil.e, and Jfonioloides ; Pausaiinis gives tho 
otheis as Ogvgue, H) psislie, (yieiiaie Theie is e\ulen<*e that the 
gate Elect lie was on the soMth, and neai it was the lonih of the 
Thebans wlio fell at the capture hy Alexander. The gates shown 
to raiisanias us Neista* and Prcutidcs led respectively iioiiU-west 
and iioilh-east. Two of the hpiinga luno heeii ideiitilied with 
some ]U()lmhility, — that of St Thcodoie with the (Edipodea, in 
winch iKdipiisis said to have ]Mirgetl himself from the pollution 
of liuiiiK hl(‘, and tho i*aiuporii with llie dragon-giiaided tonntain 
of Ales (see (/'\i)Mirs). Dicieaieliiia, rderniig to the town of 
Oass.imhr, givi-s two measurements for the eiieuit, ccpial to about 
U miles ami miles, hut eieu the bimiller is imposbihlo for the 
wall, and tliey juohaldy refer to tho teriitoiy pion»*r of tho town, 
or yyj &r}fial^ lieyoml tins the topography is wliolly lined tain. 
From tho mien •'I of tlie site in history and still more in liteiatme, 
ns the aeeije ol so many diamas, the temptation to fix details has 
heea spe^ ially stioiig ( oiijc. tuial plans or desciiptious, dilleiiiig 
widely, aie givdi hy licakc, Foiclihamim*!, Uliiehs, Ihirhian, and 
others (lefereiices lielow) All are based on tho assumption that 
the deseri])tioii of Paiihniiias and tho ullusions of tho Attic trage- 
dians may he read togetlior ami eomhiiicsl, ami that the icbult 
Will g,ive the pKiii as it existed ill the hth and 4th ceiitniics n c\ 
Hut to this two ohjeetnms iinibt he taken. (1) The acTOunt of 
P.ms.nn.is, e\eii when < lear iu itself, is very uneert.ini evidence for 
nn> tiling e.uiier than the destruetioii hy Aloxamlcr. It is said 
indeed lli.it the lestoied t<iwii oc»*iipied tlic same area, hut this is 
consistent with gieat distui bailee ol liadition ; and wo liavc further 
to allow for imieeuiate tiniihiui^sioii thiough 450 ycais ol deend- 
enee, and fm.illy for tho (juality of Pausanias’s iiifoimation, giien 
appneiitly hy ea'iii.al guides to a tiaveller cxtreiiiely uueritienl. 
(2) It lu.iy ho doubled wlndhcr the tiagedians had accurate know- 
ledge of 'riieh.m topogia]ihy, and tluy had certainly no icasoii for 
introducing it m then pl.i} s. Their plots aio laid in a remote jiast ; 
and it is dillieult to suppose them on the one hand so eaicful as to 
lit tlieir scenes to the actual Thebes, and on tho other h.i ml so 
careless a.s to presume that it had siilVered no great change between 
the times of Cadmus or of (Kilipus and their own days. Indeed 
they dhl not m.ake this niisl.iko. Tho jilays w’liieh contain most 
roftM’enccs to tojiogiaphy are the Hcrin aifainst Theirs niid the 
Thofnissss, In tho Ht vnt the name of “ Thebes ” docs not occur at 
all (the title is a misnomer, luolwhly not given hy tlio author); 
the town is called by its ancient iiuiim “'Iho Cadinca” (KaSgcIa 
irJAij), and the whole play assiinies tliat tho “city of Cadmus” 
was much smaller than the Thebes contemporary w ith AS-^eliylus 
can h.ive been. Iu tho Phipnmm the eiicuit of the walls is suiH to 
be so small that a person ivithiu must necessarily know' all tliat 
had taken pkaco in a general attack (v. 1306). None of the «'un- 
Jecturul plans would approximately satisfy this, nor can it liaie 
been true for tho time oflSuripides. After this, it is not buriuising 
to find that tho attempt to use the plays as evideneo is involved in 
unanswered dilKculties. a few of which ai*c given below. 
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In itself, however, and as relating to the ruine of the restored 
town merely, the description of Pausanias is curious luid interesting. 
The princijial huildinwi were at that time (2d century) the temple 
of Apollo Ihiiicnius, which must have stood soinewdiei'e about the 
present church of St Luke, tho theatre, near the gale Prmtidcs, 
tho llcraeleum, W'ith a gymnasium and race-course, and tho 
temples of Artemis Eucleia, of Ammon, ami of Fortune {T^xv)- 
Besides these Pausanias was shown all tho gates, all the legeiidaiy 
sites, the liouso of Pindar (lUiTth-west l)e3*ond the Diiee), statues, 
kc., dedicated hy him, seieial statues of immense antiquity, others 
attributed to the greatest artists, and in fact iiiucli more than it is 
easy to believe. 

1. jijtollo Jsme It i us a,m\ uipoUv »S'poffiws.-“Sopliocles (f7f. T., 21) 
mentions, as one of tho Theban sniictu.aries, “the oiaeiilai ashes of 
ismenus,” *I(rgi;yoC pavrtU air^dos. Pausanias, who calls the river 
not Ihiiientis hut Ismoniiis, desenhes (1) a temple of Lsinciiius or 
Apollo Ismcniiis (ix. 10, 2), and (2) an altar of Apollo Spodius, 
made of ashes and used in a peculiar maiinei us an oricle (ix. 11, 7). 
We should bU}ipo.se fiom Sophocles tliat hotli ohservutions relatoil 
to tho same sanctuary; and Sophocles clearly identified the two. 
But in I'ausaiiias they are in ditlciviit places and have no connexion 
at all. EitJier therefore llio topography and ritual of tho one t>criod 
dillcicd from those of the other, or, which is eipmlly xwohahle, tho 
poet used Theban names wiiliout legard to accuracy. 

2. Thr Fouvlniii of Airs. — Euripides, in the Fujij^^iccs (v. 650 
sq.). describes an army advancing on Tliehes from tho south as 
having its light at the Ismoniau hill, its left nt tho fountain of 
Ares, and “tlie chariots below tho monument of Amplnon.” 
Puubiinia> also }»hices the Ibinciiiaii lull on tho right of theboulliein 
gate. Jhit the lountain of Ares he jihiccs on the same side, a dc- 
Bciiptioii quite inconsistent with this and other allusions. Uliiehs, 

I while iiisi.sring on the agieement about tho hill, nicicly ohseivcs 
on this tli.it kaubanias is iiniiitelligihle. Of a still greater dittlcnltv' 
)*e .says nothing. Tho tomb of Amphion is placed hy A^sibylu^t 
not til of the tow’ii, and theio or in that diicction was .sliowu 
to Pausanias. The topogra]»hei*s accoidingly suppose that the 
“ eliaijots ” of Euripides were in the plain to tho north. But there 
is no suggeblion lu the passage tliat any ]iart of the advancing army 
wa.s .sepai.iled liom the rest, and the oh.sei‘vcr expressly b.i 3s that 
he vttH nt the place it here the chariots fontjht and had a part leit lari p 
good vino of this pait of the httffle (v. 681). Now he blood on the 
gate Elcetiii*, i r,, as fur as )>ossihle from the tomb of Amphion, a.H 
placed hy iEsch3lub and Pausanias U is impossible to make a 
coiKsislent account of this, audit seems, plain that Eiuipides took 
up the mime “ tomb of Ampliioii’^ at ami ignored or forgot 

tliiit the real tomb could not he hi ought into his pictuie. 

3. Thr Jltnr of {Athena) Onea. - Tliis was shown to P.uisnnias 

(ix. 12, 1), who was told that it inuiked the place where the l3ing 
dt>w'n ot a cow imlieuted to (’admus the silo destined lor Lis city 
(fUfi ivTavda oiKncrai). “It is .said,” he continues, “ tliat in the 
acropolis there was formerly the house of Cadmus {KdBpov otV(o).” 
No otlier indication is given as to the place of the altar, ami the 
imiural infereneo is tliat it w'as sliown 111 the Cadmea. But 
AC.sch>lus 501) ])lace8 it outside the walls. Aecuulingly 

it IS bugge.sled that the oiaeular sign only indicated the iieigliljoiii 
lioud of the dc.stined site, and that llie .altai shown to Pausanias 
Wcus near that of Apollo Spodius, which is mentioned lust heloie it, 
and limy have been out.sidu tho wall. But tliis juxtajiositioii piovei^ 
nothing about tho ])lace of Diiea, lor Pausaiiuis himself shows that 
mention of Oiica hcio Is siigge.sleil hy a lefeieiiee to “oxen” in 
(oiiiiexiun with the altar ot Spodius, which luougUt to his mind 
tho “cow” of the other legend. 

4. The Tomb of Avipham and Zdhus.—Apnvi Own the coii* 
fusion of Euripides already noticed, theio is a dilliciilty about tlio 
im ntioii of this monument 111 Pausanias ami Aeschylus. Pausanias, 
after deseiihing several hinldiiigs near the gate Pimtules, com lull- 
ing with .some in the market place, mentions next (without fuither 
indication ol place) tho tomb of Anqihion and Zctlius, ami con- 
tinues thus,— “the way fiom Thebes to Chnh‘is (noith-easl) is hy 
this gate Puctidcs, &(v’ ACseh3lus places the tomb of Aiiqdiion 
outside the W'all oppo.sito tho north gate {Sejdeni, 527), and tho 
Prrctides eksewhere. Ulrichs concludes that Pausanias **cvi- 

I dently” went out by tho north gate to view the monument and 
then ictiuned to tho pKetidcs. Of courso this i.s possihlo, hut it is 
useles.s to diaw exact inferences fiom documents which rcimiro 
such an h3q>othe.sis. It is equally prohahlo that Pausanias identified 
the tomb with a monument called the Amplicioii, wdiich scenm 
(Ulrichs, p. 17) to have lieen soniowdiere near tho markot-placo. 
Indeed, there is no proof that they were not identical, for tho only 
evidence that the tomb wasoutsicfo the wall (and thoiefore dilTcreni 
fiom tho Amphoiun) is that of iEschylus and Euripides, wdiosc 
imaginary cities w'ore not much larger than tho Cudmean hill, ami 
must have excluded tho Ampheioii itself. 

On the liWw>’, ice refcrcnceR under nitBPCR; on the topography and legendu, 
Uhichs, Keism umi I'orscfamgen in Orifrhentand^ IL 1 117.; Leake, TraveJi m 
A'QftAern Or^fce. li. xiv.; liutRion, iirograjdntt von QrUrhtnland, f. 223 and 
the “ Skeen againet Tke&ex,” eU. by A, W. \ cnall, “ Introduction.*' (A. W. V*) 
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THECLA^ St, virgin, is commemorated by the Latin 
Church on September 23. The Breviary relates that 
she was born of illustrious parentage at Iconium, and 
came under the personal teaching of the apostlo Paul. 
In her eighteenth year, having broken her engagement 
with Thamyris, to whom she had been betrothed, she 
was accused by her relations of being a Christian, and 
sentenced to be burned. Armed with the sign of the 
cross, she threw herself upon the pyre, but, the flames 
having been extinguished by a sudden rain, she came to 
Antioch, where she was exposed to the wild beasts, then 
fastened to bulls that she might bo torn asunder, then 
thrown into a pit fitll of serpents, but from all these perils 
she was delivered by the grace of Christ. Her ardent 
faith and her holy life were the moans of converting 
many. Ptoturning once more to her native place, she 
withdrew into a mountain solitude, and became distin> 
guishod by many virtues and miracles, dying at tho age 
of ninety. She was buried at Seleucia. 

Tho subbtanco of tho foregoing iiainitiro, ^\ith many other 
riiriona incidents, occurs in tho very ancient apocryphal l»ook 
entitled the nfpi6Boiol Paul and Theil.i (Acta /*auh el Theclse). 
Tcrtullian tells us ilmt this woik A\as v lit ten by a in-csbytcr in 
Ash, “out of love to raul,” but that lus tonduct Mas not ap- 
proved, and led to his deposition. Wliat caused special ofleiKe 
Avas its recognition of the right of M'oinon to jntach and Impti/e. 
There is no doubt that tho present diirer.s \<Ty considciably from 
tho original form of tho but even now its Guo.stie oiigin is 

betrayed in several features which it still retains -for c^amplc, 
tho rcjei'tioii of inarriage. For the lc\t, see the Acta ApoA Apocr. 
of Tisehendoif, who in tho l*rolegoinena gives a large body ol 
evidence for its great antiquity. A tiaiisLitioii is given in the 
Ante-liicenc CJutshan Lthrmy. 

THEFT is, in modem h‘gal systems, unucr.sally treated 
as a crime, but the conception of theft as a crime is not 
one belonging to the earliest stage of law. To its latest 
period Koman law regarded theft {fitrium) as a delict 
prima facie pursued by a civil remedy, — the aciio fuHi 
for a jionalty, the vindicailo or coudicfio for the stolen 
property itself or its \aliio. Jn later times, no doubt, a 
criminal remedy to meet the graver crimes gradually grew 
up by tho side of tho civil, and in the time of Jmstiniau the 
criminal remedy, where it exi.sted, took precedence of the 
civil (( W., iii. 8, 4). But to the last criminal ]»rocecdings 
could only be taken in serious cases, c.//., against stealers 
of cattle {ahitjei) or tho clothe.s of batliers {hdiicarii). The 
punisliinent was death, banishment, or labour in the mines 
or on })ul»lic woiks. In the main the Homan law of theft 
coincides w'ith the English law. Tho definition as given 
ill tho (iv. 1, 1) is “furtuni cst contrectatio rei 
fraudulosa, vel ipsius rei, vcletiam eju.susus j)Os.‘‘e.‘«bioiiisve,” 
to which the DifjcH (xlvii. 2, 1, 3) adds “lucri facieiidi 
gratia.” The cailiest English definition, that of Bracton 
(l50/>), runs thus: “furtum est secundum leges cuntrec- 
tatio rei alienm frauduleiita cum aninio furaiidi invito illo 
domino cuj us res ilia fuerit.” Bracton omits tho ** lucri 
faciendi gratia ” c»f tho Homan definition, because in English 
law tho motive is immaterial,^ und the “usus ojus po^ses- 
Bionisve,” because the definition includes an intent to de- 
prive the owner of hi.s property permanently. Tlic animo 
furandi” and “invito domino” of Bractoifs definition 
are expansions for the sake of greater clearness. They 
seem to have been implied in Homan law. Futiuni is on 
the whole a more comprehensive term than theft. This 
difference no doubt arises from the tendency to extend tho 
bounds of a delict and to limit the bounds of a crime. 
Thus it was fartum (but it would not bo ihoft at English 
common law) to use a dciiosit of pledge contrary to tho 
wishes of tho owner, to retain goods found, or to steal a 
^mman being , such as a slave or fiUus familiae (a special 

^ Thus destruction of a letter by a servant, with a view of suppress- 
ing inquiries into her character, makes the scr\ ant guilty of larceny in 
English law. 
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form of called The latter would be in 

English law an abduction under certain circumstances, but 
not a theft. On tho oLIkt hand, one of tw*o mairicd 
persons could not commit / m/Vwiw as against tho oilier, 
but theft may bo so committed in Ihigland since recent 
logiblation. K^afurtum was merely ii delict, the ohlvjaito 
ex delicto could bo cxtingui.slied by agrocment between 
tho parties ; it will be seen that tliis cannot bo done in 
England. Jn anotlicr direction Engli.sh law is more con- 
siderate of the rights of third paitie^ than was Homan. 
As will appear hereafter, the thief can give a good title to 
stolen goods ; in Homan law lie could lut do so, exc<‘pt in 
the .single case of a kcreditas acquiicd by ti'Hinipw. 1’lie 
development of the law of furttun at Homo is liistorically 
interesting, for even in its latest ]»euod is found a rdic of 
one of the most primitive tln'ories of law adopted by 
courts of justice : “ Tlioy took as tlioir guide tho inca.'.iirc 
of ^engcance likely to be exacted by an aggrie\cd jKT.son 
under the circumstances of the ca.so’’ (Miinc, AncoHt 
LaWy cli. X.). This explain.^ the reason ot the division of 
/lO’fww/ into and 7iec rianlftdiwf. The niani- 

fest Ihief was one taken red handed, — “takim with the 
manner,” in the language of old F.nglisli law The Twelve 
Tables denounced tho punishment of death against tho 
inanifest thief, for that would bo the penalty demanded 
by the indignant owner in whoso place the judge stood. 
The severity of this penalty w^as afterwards mitigated by 
the pKctor, who substituted for it tlio paymeiil of (piad 
nijde the value of tho thing stohsi. The same penalty 
was also given by tho pra'tor in ca.se of theft fiom a liic 
or a wTock, or of prevention of scaicli No doubt tho 
object of this large penalty w'a"> to induce injured jjersons 
to refrain from taking tho law into their otvn hands. The 
Twelve Tables mulcted the non manifest thief in doiiblo 
the value of the thing stolen, ^J’hc actions for penulucs 
were in addition to tho action fur the stolen goods them 
selves or their value. The (pimlruple and double penalties 
still remain in the legislation of Jubtiiiian. Tho bcarcli 
for stolen goods, as it cxi.sted in tin* lime of ({aius, was a 
survival of a jieriod when tho injuied pcisoii W'as, as iii tho 
case of summons {(ti Jiia vocal to), lus own executive ofii(‘cr 
Such a search, by the Tw'clvc Tabh*s, might be combnted 
in the house of the suppo.scd thief hy the owner in pei-.on, 
naked except for a cincture, ami (‘arrying a platter in iiis 
hand, safeguards apparently against a violation of deiMmcy 
and against any possibility of his making a false ehaige by 
depositing some of his own projierly on his neigh buuFs 
premises. This mode of seaich becaim* obsolete before the 
time of Justinian. Hobhery (Wu m/i/f/) was Moh nee 
added to fiirtum. By the actio li honorum rapiorum 
quadruple tho value could be recrivcied if the action were 
brought within a year, only the \aliic if bnnight after 
the expiration of a year. The quadruple xaluc, it is to be 
noted, included llie stolen thing itself, so that the ]>enalty 
was in effect only a triple one. It was inclusi\(‘, and net 
cumulative, as in fart am. 

In England theft ajipears to have been very r.iily 
regarded by legislators as a matter calling hr spc' ml 
attention. The jire-Conquest compilations of hw’s are 
full of provisions on the subject. It i.s noticeable* th.it the 
earlier ones appear to regard theft as a delict which may he 
compounded for by payment. (Vnidileiable distinctions 
of person arc made, botli in regard to the owner and the 
thief. Thus, by the law^s of EtlicJbmt, if a fictnmn stoic 
from the king he was to restore ninefold, if fi<>m a freeman 
or from a dwelling threefold. Jf a theow' stfJe, he hail 
only to make a twofold reparation. In the laws of Alfred 
ordinary theft wa.s still only civil, but lie who stole in a 
church W’as punished by tlie lo.ss of hi.s hand. 'J he laws 
of Ina named as the penalty death or redemption accordr 
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ing to the wer gild of the thief, liy the same laws the 
thief might be slain if ho iled or resisted. Gradually the 
severity of the punishment increased. By the laws of 
Atliclstan death in a very cruel form was inflicted. At a 
later date the Ifennci rnmi placed a thief in the 

king s mercy, and his lands were forfeited. Putting out 
the eyes and other kinds of mutilation WTre sometimes tlie 
punishi:ent The principle of seventy continued down to 
the present century, and until 1H27 theft of certain kinds 
remained capital. JJolh before and after the Conquest 
local jurisdiction over thieves was a coniinon francliiso of 
lords of manors, attend .'d with some of the advantages 
of modern summary jurisdiction. It might bo exorcised 
either over thieves who committed a tlicft or were appre- 
hended within the lcrdshi[» (hi/atif/i/if/), or over those 
inhabitants of the lordshij) who were ai)[)rchcnded else- 
where {onlfan(fthef). JCither or both franchises might be 
enjoyed by grant or prescription. As lately as 1 Ph. 
and M, c. 15 infungthef and outfangthef were confirmed 
to the lords marchers of Wales. An analogous franchise 
was theem^ or the right of calling upon the holder of stolen 
goods to vouch to warranty, />., to name from wdiom he 
received them. In the ohl law of tlu‘ft there were to bo 
found tw’o interesting survivals of the jirimitive legal 
notions which w'cni found in lloman law. Tip to a com- 
paratively recent date a distinction analogous to that 
between furhtm 'mnnifisiiitii and nee wanifestvin was of 
importance in hhigli.sli criminal practice. The thief 
“taken witli the nianiiei ” wac. by the Statute of AVest- 
minstcr the I'lrst not to he admitted to bail (see Letters of 
JuniuSf Ixviii.). Jn inoduin procedure the probable guilt 
or innocence of tlie accused is not so much to be considered 
in a question of bail as the jirobahility of his appearance 
at the trial The other matter worthy of notice i.s the 
old pursuit (seeta) by Jiue and ciy. In the jire-C^onquest 
codes the owner w'as generally allowed to take the law into 
his own hand, as in euily Boinau law^, and get back his 
goods by force if lie could, no doubt with tlie assistance 
of his neighbour^ where possible. l‘\om tliis arose the 
later dcvolopnient of the liuo and cry, as the iLcognized 
means of j»ursuing a thief The Statutes of AVe.stmiuster 
tlie First and of J>e offit to roronntoris enacted that all men 
should be ready to jiursuo and arrest felons, and ten years 
later the »Statute of Winchester (iLlSo) enforced upon all 
the duty of keeping arms for the purpose? of following the 
hue and cry. It also made the hundied liable for thefts 
with violence committed in it, an ado|>tion no doubt in 
feudal law' of the old j»ro C()ii(|U 0 .st liability of the fntli- 
borg. As justice became more settled, the line and cry 
was regulated more and more by law', and lost much of its 
old natural sinqdic'ily. Tliis led t(» its gradually becom- 
ing obsolete, thoiigli the Statutes of Westminster the First 
and 1>e offino eorotta forts arc stdl nominally law as far as 
they relate to the hue and cry. The Statute of Winchester 
as to the liability of the hundred was repealed in 1827. 

The term tlieft in modern English law is sometimes 
used as a synonym of larceny, sometimes in a more coin- 
prehensivo sense. In the latter sense it is used by Mr 
Justice Stephen, who defines it as “ the act of dealing from 
any motive wdiatcver, unlawfully and without claim of 
right, with anything caj>able of being stolen, in any of the 
ways in which theft can be committed” (for which see 
§ 29G-300), “ with the intention of permanently converting 
that thing to the use of any person other than the general 
or special owner thereof” {DUjest of the Criminal Imw^ 
S 295), In this broader sense the term applies to all cases 
of depriving another of his property, wlicther by removing 
or withholding it. It thus includes larceny, robbery, 
cheating, embezzlement, and breach of trust. Embezzle- 
ment is a statutory crime created as a separate form of 


offence in the last century (see vol. viii. p. 159). Tiie 
difference betw’cen larceny and embezzlement turns mainly 
on the fact of the master’s being in actual or constructive 
possession of the stolon property (see Tossersiok) Fraud- 
ulent breach of trust was not made a specific offence until 
1857 (see Trust). 

Larceny (a conuption of Ui(t ocini\nn\ or tlicft proper, was felony 
Ht common law. The comniou law of larceny has been atleeti*d by 
numerous statutes, the mniii object of legiblation being to bung 
within the law' ot laiceiiy oirunccs which were not laicenics at 
rommon law, either because they were thefts of things of whn h 
thuie could bo no laiccny at common law', e.g.^ hoabts/era? natunr, 
title deeds, or choses in nctioii, or because the common law regmded 
them mciely as delicts tor which the remedy was by civil action, 
e //., fraudulent breaches of tiust. The caibest ^\et in the statutes 
of the lealm dealing with laiceny appears to he the Carta Forestte 
of 122o, by whieh tiuo or imprisoiiiiieiit was inflicted for stealing 
tlio king's deer. The next Act appeals to be the Statute of West- 
minster the Fiiht (127r>), dealing again with stealing deer. Fiom 
this it seems as though the beginning of legislation on the subject 
was for the purtiose of piotecting tin* chases and ])atks of the king 
and the nobility. An immense mass of the (»Id Acts will be found 
named in the lepealing Act of 1827, 7 and 8 CJeo. IV. c 27. An 
Act of lbi‘ .same date, 7 and 8 (jco. 1 Y. c. 20, removed the old dis- 
tinction between giaini and ])ctit hiieeny.^ The foimei wnsthelt 
ot goods above the value ol twelve pence, in the house of the 
owiiei, not from the janson, or h}' nigh I, ainl w.is a capital clime. 
It was petit larceny wheie the value wa.s twelve pence or under, 
the jmnishment 1)eing imprisonment oi whipping. The giadual 
depreciation in the value of luniuy atfoided good giound for 
Sii Henry Sj)elnmn'b baicasm that, while cvciything else beenmo 
dearer, the life of man hecame continually cheaiicr. The distinc- 
tion between grand and pidit Luceny linst appeals in statute law in 
the Slatute ol Wcslminstei the Finsf, c. 15, nut it was not created 
tor the lirst time by that statute. It is fouiul m some of the juc- 
('onqiiest coiles, as that of Athelstaii, and it is lecogni/ed in llio 
Lrgc^ llcneici Ft nut, A distinctnm b( tween sinqde and comjwmnd 
hiKeny IS still lounil in the books. ']’he lattci is biceriy accom- 
panied by cucumstUK (>s o( ni^iavation, as that it is in a dwelling- 
liousc or fioin the ]ieison. fj»c law ol huceny is now contained 
cliielly in tho Lureenv Ae^, 1801, 24 and 25 Vict c. 90 (wliieh 
cvteinls to lOngl.iml and liel.ind), a eompiehensive enactment 
intliiding laueny, embe/zleinent, fi.iud by bailees, agents, bankers, 
factors, and tilisteis, saciilege, biiighii}, bousebie, iking, lobbeiy, 
obtaining moiiev by thieats or by false ]U*«‘tence8, and leeeiving 
.stolen good.s, and jnescnbing pioeeduie, both civil and criminal 
'Fheie aie still, howevd, some eailiei A(‘ts in foice dealing willi 
.special cases r»f l.ireenv, Mieli as 33 Jlen. VIII. c 12, as to stealing 
the goods of the king, and the (lame, Post-OIlicc, and Mendiaiit 
Shq)ping Aids. Later Acts ]»io\ide foi luieeny by a paitiier of 
pal Inei ship pi Opel ty (‘>1 and 32 Viet. c. 116), and by a husband 
Ol wife ol the pnjju'itj of the other (45 and 46 Vn t. c. 75). iTo- 
teedings against jicisons subjes t to nav.il oi military law depend 
upon tho Naval Disdjdine Act, 18GC, and tlio Army Act, 1881. 
Then* are several Acts, both before and after 1861, directing 
how the pro])eitv is to be lanl in indictments loi stealing the goods 
of count ie.s, fiiendly societies, ti.ides unions, &c. The piiiicipal con- 
ditions who li must exist in oidei to constitute hiieciiy aio these — 
(1) theie must be an actual taking into tlie possession ot tho thnf, 
though the smallest iciiioval is .siiflicieut; (2) tlieio must be an 
intent to deprive the owner of bis pmjieity for an iiidelinite jx'iiod, 
and to assume the entiie dominion over it, an intent often desciihed 
111 Hractoii’s w'oids as nniiuns/uranili; (3) this intent must exist 
sit the time of taking; (4) the thing taken must he one capable of 
larceny either at common law or by statute. One or two cases 
falling under the law of larceny arc of sjiecial interest. It was 
liehl more than once that «i seivant taking com for tho purpose ol 
feeding his master’s hoise.s, l.ut without any intention of ajiplying 
it for liis own benefit, was guilty of laiceiiy. To icmedy thisliaid* 
ship, 2G and 27 Vict. c. 103 was ]>assed to declare such an act not 
to Ik* felony. The case of appropriation of goods which liave been 
found has led to some difliculty. It now seems to be tho law that 
in order to constitute a larceny of lost goods there must be a 
fnloiiious intent at tho time of iiiiding, that is, an intent to deprive 
the owner of them, coiqded with reasonable means at the same 
time of knowing the ow iier. Tlic niei e i idention of the goods when 
the ownci has become known to the finder does not make the 
retention criiniiinl, Laicen} of momy may be comniiltcd when 
the money is [laid by mistake, if tho piisoncr took it animofurandi. 
In tw'o recent cases the (piestiou was argued before a very full Court 
for Crown Cases Kesorved, and in each case there was a sti iking 
difference of opinion. In Reg. v. Middleton, Law JiejK, 2 Crown 


^ This provision was most unnecessarily repeated in the Larceny 
Act of 1861. 
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CiaMM BMiemd, 8S, the tinner, a doposltor in a pof t-oi&ee aaTingi 
bank« received by the mletake of the clerk a lai^ger sum than he 
entitled to. The Jury found that he had the tmim/us fmundi 
at the time of taking the money, and that he knew it to be the 
money of the postmaater«general. The migority of the court held 
it to M larceny. In a case in 1885 (Keg. «. Aahwell, Law Jiep», 10 
Queen’s Bench Division, 190), where the prosecutor gave the prisoner 
a sovereign believing it to be a shilling, and the prisoner took it 
under t£t belief, but afterwards discovered its value and retained 
it, the court was equally divided as to whether the prisoner was 
guilty of larceny at common law, but held that he was not guilty 
of larceny as a bailee. The procure in prosecutions for larceny 
has been considerably affected by recent legislation. The incon- 
veniences of the common-law rules of interpretation of indictments 
led to certain amendments of the law, now contained in the Larceny 
Act, for the purpose *bf avoiding the frequent failures of justice 
owing to the strictness with which indictments were constrned. 
Three larcenies of property of the same person within six months 
may now be cliarged in one indictment On an indictment for 
larceny the prisoner may be found guilty of embezzlement, and 
vic$ versa ; and if the prisoner be indicted for obtaining goods by 
false pretences, and the offence turn out to be larceny, be is not 
entitled to be acquitted of the misdemeanour. A count for receiv- 
ing may be joined with the count for stealing. In many cases it is 
unnecessary to allege or prove ownership of the property the sub- 
ject of the indictment The Act also contains numerous provisions 
as to venue and the apprehension of offenders. In another direc- 
tion the powers of courts of Summary Juuisdiotiok (g.v.) have 
been extended, in the case of charges of larceny, embezzlement, 
and receiving stolen goods, against children and young persons and 
against adults pleading guilty or waiving their right to trial by 
jury. The maximum punishment for larceny is fourteen years' 
penal servitude, but this can only bo inflicted in certain exceptional 
cases, such as horse or cattle stealing and larceny by a servant or 
a person in the service of the crown or the police. The extreme 
punishment for simple larceny after a previous conviction for felony 
IS ten years' penal servitude. Whipping maybe pait ^f the sen- 
tence on boys under sixteen. 

Mobhery is larceny accompanied by violence or threatened violence. 
Whether obtaining money ny threats to accuse of crime was robbery 
at common law was open to some doubt. It is now a specific 
oflfence under the Larceny Act, punishable by penal servitude for 
life. Whipping may be added as part of the sentence for robbery 
by 26 and 27 Vict. c. 44* 

CheaJLing is either a common -law or statutory offence. An 
indictment for cheating at common law is now of comparatively 
rare occurrence. The statutory crime of obtaining money by false 
pretences is the form in which the oflence generally presents itself. 
Like embezzlement, this offence dates as a statutory crime from 
the last century. It now depends upon the Larceny Act. A false 
pretence is denned by Mr Justice Stephen as “a false repre.senta- 
tion made eitlier by words, by writing, or by conduct that some 
fact or facts oxisteu" {Dige^ of the Criminal Law^ § 330). The 
principal points to notice are that the false tireicnoe must be of an 
existing fact it was held not to be a false pretence to promise 
to pay for goods on delivery), and that iiroperty must have been 
actually obtained by the false pretence, 'Phe broad disliiictiou 
between this offence and larceny is that in the former the owner 
intends to part with his property, in the latter ho does not. By 
22 and 23 Vict. c. 17, no indictment for obtaining money by false 
pretences is to be presented or found by tlie grand jury unless 
the defendant has been committed for trial or the indictment is 
authorized in one of tbo ways mentioned in the Act. The maximum 
punishment for the common-law offence is fine or iinprisoument 
at discretion, for the statutory five years' penal servitude. 

Stolen Goods, — The owner of the goods stolen has an action 
against the thief for the goods or their value. How far he is 
entitled to pursue his civil right to the exclusion of criminal 
prosecution does not seem very clear upon the authorities. One 
of the latest statements of the law was that of Mr Justice Watkiu 
Williams : — It has been said that the tiiio principle of the comnioii 
law is that there is neither a merger of the civil right, nor is it a 
strict condition precedent to such right that there suuU have been 
a prosecution of the felon, but that there is a duty imposed u]»on 
the injured person not to resort to the prosecution of bis private 
suit to the neglect and exclusion of the vindication of the public 
law ; ill my opinion this view is the correct one” (Midland insiii- 
ance Company u Smith, Law 6 Queen’s Bench Division, 568). 
Dealing with atolen goods by persons other than the thief may 
affect the rights of such persons either criminally or civilly. Two 
varieties of crime arise from such dealings. K^fl) Keceiving stolen 
goods knowing them to have been stolen, a misaenieanour at common 
law, is by the Larceny Act a felony punishable by penal servitude 
for fourteen years where the theft amounts to felony, a misdemeanour 
punishable by jipnal servitude for seven years where the theft is a 
misdemeanour, *las in obtaining goods by false pretences. Recent 
possession of stolen proiierty may, according to circumstances. 


support the presumption that the prisoner is a thief or that ha ts 
a receiver. The Prevention of Crime Act, 1871, made iiniiortant 
changes in the law of evidence in chaigcs of receiving. It allows, 
under proper safeguards, evidence to be given in the course of the 
trial ot the finding of other stolen property in the possession of the 
accused, and of a previous conviction for any otleuce involving 
fraud and dishonesty (2) Compounding theft, or theftboto, that 
u, taking back stolen goods or receiving compensation on condition 
of not prosecuting, is a misdemeanour at common law. It need not 
necessarily be committed by the owner of the goods. Under the 
Larceny Act it is a felony punishable by seven yinirs’ penal seivi* 
tude to corruptly take money or reward for helping to recover 
atolen gooda without using all due diligence to bring the offender 
to triaL By the same Act, to advertise or punt or publish any 
advertisement offering a reward for the return of stolen goods, and 
using any words purporting that no questions will bo asked, U,, 
renders the offender liable to a penalty of £50. This penalty 
by S3 and 34 Vict. c. 65, be sued for within six months, and the 
assent of the attorney-general is necessary. Various Acta provide 
for the liabilities of jiawnbrokers, publicans, niarine-stoio dealeis, 
and others iuto whose possession stolen goods comn. Seaich ior 
stolen goods can only be undertaken by a police olUeer under the 
protection of a search warrant. The law as to stolen goods, as far 
as it affects the civil rights and liabilities of the owner and thiul 
])arties, is shortly as follows. As a general rule a purehaher takes 
goods subject to any infirmities of title. Tlie property in money, 
bank-notes, and negotiable instruments passes by delivery, and' a 
jierHon taking any of these bona fide and for value ia entitled to 
retain it as against a former owner from whom it may have been 
stolen. In the case of other goods, a bo7ia fide purchaser of stolen 
goods in market overt (see Sale) obtains a good title (exce})t os 
against the crown), provided that the thief has not been convn ted 
After conviction of tlie thief the property revests in the owner, ami 
the court before which the thief was convicted may order reslitii 
tion, except in the cases specially mentioned iii the Larceny Act, 
i,e,, the bona fide discharge or transfer of a security for value uith 
out notice and the fraudulent dealing by a trustee banker, kc , 
with goods and documents of title to goods entrusted to liim 
After conviction of the thief the goods must bo recovered from the 
person iu whose liands they are at the time of the eoiivn tion, lor 
any sales and resales, if the first sale was in maiki^t oveit, lire gooti 
until conviction of the thief. If the goods were obtained by false 
pretences and not by laiceny, the ipiestion then is whether the 
property in the goods has passed or not, and the answer to thin 
qncstiou depends upon the nature of tlic false pretences employe,d. 
if tho vendee obtains possession of goods with tlie intention by the 
vendor to transfer both the property and the posse.s.sion, the pio]>ert} 
vests in tho vendee until tho vendor has done some act to dis 
atfinu the tiansaction. But if there was never any such iiitcn- 
tioii, — if, for instance, tho vendor delivers tho good.Hto A. B. undoi 
tho bolief that he is C. D.,— the property does not vest in the 
transferee, and the owner may recover the goods even fioni a buna 
fide purchaser.^ 

Scotland . — There is a vast quantity of A( ts oi the Scottish jKiilia- 
ment dealing with theft. Tne general policy of the Acts was to 
mako thefts what were not tholts at coinmoii law, e.g , stealing 
fruit, dogs, hawks, or deer, and to extend tho remedies, r.g.^ by 
giving the justiciar authority thioiighoul the kingdom, by making 
the master in the case of theft by the ser\ant liable to gi\c the 
latter up to jiusticc, or by allow'ing tho uso of fireaims against 
thieves. 'I'he general result of legislation iii Kiigland and Scotland 
has been to assimilate the law of theft in both kingdoms. A.s ii 
rule, what would be theft in one would bo theft in tbo oilier 
There can be theft of children in Scots as in Uoiiian law, under 
the name of phignnn. Tho crime of stouthiiet is robbciy accom- 
}Hiiiicd bv exi'eptioual violence. Tlie English nceivnig stolen 
goods and obtaining money under fakso ])iclences arc iejue.senlftil 
by the reset and fraud of Scol.s Uw Theftbote or furtt 

appears in legi.slation as early as the ossiiscs of King William, < *2 
The otfendor was there subjected to the ordeal of wat« i if ismi n ted 
on tho oath of three witnesses, to be immediately h.in<;c(! if the 
oath of three snuores weie added. Tho offence was made |•1llJl>■}l- 
ablo by 1436, c. 1, 1515, c. 2, and appears still to he a •nine 
Blackmailing, under that name, was forbidden by 150/, « i?r 
There is no consolidation Act for Scotland like tin* Liiccny Aii 
for England and Ireland, but various Acts aio in force dialing w'lth 
specific ofloiices or with proceduio. Thus 7 Anne /. *21, § 7, makes 
tneft by landed men no longer ticason, as it had ]»n viously been 
4 Geo. II. c. 3*2 deals with theft of lead, Ac , fixid to houses, 21 
Geo. II. c. 34 with the admissibility of an accomjilnc as witness 
in a charge of eattlo stealing, 51 Geo. HI. c 41 with theft of 
linen, kc. Tho most important Act relating to proicduie is 31 
and 82 Vict. c. 9.5, § 1*2, by which a pievious coin n non tor theft 
may be libelled and proved as uggiavation of robbery, and a 

I For the Roman and F.nahsh law, eee, ln'Mdes tin* nuthoi it los Hunter, 

Homan Law; Muit head, /toman Law; 4 .stqi»hen, Coutmenfattet, pt vl chap v,; 
9 Stephen. of the Cnminal Law, chap zwiii 
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prenous conviction for robbotr as aggravation of theft Stolen 
goods are always taken subject to the inherent vUium reale of their 
acquisition! and the true owner may recover them from any one in 
whose possession they are. The protection given by market overt 
is unknown in Scotland See Macdonald, CtiminaX Lav>, p. 18 
UaUed law dependa almost entirely U]mn State 

THE 

T he term theism has three significations. In its 
widest acceptation its object is the Divine, whether 
regarded as personal or impersonal, as one being or as 
a number of beings. In this sense theism is coexten- 
sive with religion and worship, includes all forms of 
polytheism and of pantheism, as well as all varieties of 
monotheism, and so may be said to denote the genus of 
which polytheism, pantheism, and monotheism are species. 
The conception oi the Divine, in its utmost abstractness 
and generality, is, however, so vague that it may reason- 
ably be doubted if the forms of theism, thus understood, 
can be distributed into strictly logical and natural species, 
with definitions at onoe perfectly distinct in themselves 
and exactly accordant with phenomena. It may seem 
as if polytheism and monotheism must, by arithmetical 
necessity, be exclusive of each other and exhaustive of 
theism ; but this is not so. Pantheism may clearly 
partake of the nature of both, and has been sometimes 
extravagantly polytheistic, sometimes only doubtfully dis- 
tinguishable from fully developed monotheism. Probably 
few, if any, polytheistic rolrgions are purely polytheistic, 
or, in other words, do not imply in some mode and 
measure the unity as well as the plurality of the Divine. 
Christian monotheism answers to a formal definition of 
monotheism only inasmuch as it holds to the unity of the 
Godhead, but contravenes it inasmuch as it holds that in 
the one Godhead there are three Divine persons, each 
God. 

The complete negation of theism in its geuerie sense is 
atheism — the denial of the existence or of the knowability 
of the Divine, it is only in modern times that the word 
atheism has acquired this meaning, only in recent times 
that it has come to l)e exclusively employed with this 
meaning. The Greeks meant by it simply disbelief in 
the Greek gods. The early Christians were called atheists 
because they refused to acknowledge the pagan deities. 
Protestants have been charged by Roman Catholics and 
Roman Catholics by Protestants with atheism. Through- 
out oven the 18th century the word was used in an 
extremely loose manner, and often affixed to systems by 
which the existence and agency of God were unequivocally 
recognized. Atheism, in the sense now generally admitted 
to be alone approi»riaie, may be of three species,— namely, 
denial of the existence of the Divine, denial that the 
Divine has been shown to exist, and denial that it can be 
known that the Divine exists. The first species has been 
colled doijmatic adieuniy the second critical atlieisvi ; and 
the third has been designated, and may conveniently be de- 
signated, rellf/ious affmatidsm. Agnosticism per se should 
not be identified with atlieism or with any of its forms. 
Tholtorm antitheisin has been used by some theologians, 
Chalmers and Foster, as equivalent to dogmatic 
atlieism ; but it may with much more practical advantage 
l>e employed to denote all systems of belief opposed to 
theism, either in the generic sense already Indicated, or 
in the specific sense of monotheism. Understood in this 
latter mode, it is much more comprehensive than the term 
atheism. Polytheism and i)anthcism are alike antitheistic 
theories, although on different grounds ; while only those 
theories which deny that there is evidence for belief even 
in the existence of any god, any divine being, are atheistic. 
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legi^tion, and is in geuerd accordance with that of England 
The only Acte of Congress bearing on the subject deal with theft 
in the army and navy, and with theft and receiving on the high 
seas or in any place under the exclusive jurisdiction of the United 
States. The doctrine of market overt is not acknowledged by any 
State. (J. Wt) 

ISM 

It is somewhat remarkable that the term theism by itself Theii^n 
never occurs in its etymological and generic sense, never 
means as a separate word what it means in the compounds 
atheism, polytheism, pantheism, and monotheism. Ordin- ,nono 
arily it is identified with monotheism, and consequently theism 
opposed to polytheism and to pantheism, as well as to 
atheism. Whereas polytheism acknowledges a plurality 
of finite gods, theism as monotheism acknowledges only 
one absolute infinite Ood. Whereas pantheism regards 
ail finite things as merely aspects, mo^fications, or parts 
of one eternal self-existent being — all material objects and 
all particular minds as necessarily derived from a single 
infinite substance, — and thus combines, in its conception 
of the Divine, monism and determinism, theism as mono- 
theism, while accepting monism, rejects determinism, and 
attributes to the Divine all that is essentially implied in 
free personal existence and agency. Pantheism is, how- 
ever, wonderfully protean, and rarely conforms to its 
ideal; hence the systems called pantheistic are seldom 
purely pantheistic, and are often more monotheistic than 
pantheistic. 

Sometimes the term theism is employed in a still more Thei> 
si)ecial sense, namely, to denote one of two kinds of“^ 
monotheism, the other kind* being demn. Although dem 
and theos are equivalent, deism has come to be dis- 
tinguished from theism. The former word first appeared 
in the IGth century, when it was used to designate 
antitrinitarian opinions. In the 1 7th century it came to 
bo applied to the view that the light of nature is the only 
light in which man can know God, no special revelation 
having been given to the human race. Dr Samuel Clarke, 
in the Boyle Lectures preached in 1705, distributed 
deists into four classes. The first class “ pretend to believe 
the existence of an eternal, infinite, independent, intellb 
gent being, and, to avoid the name of Epicurean atheists, 
teach also that this supreme being made the world ; though 
at the same time they agree with the Epicureans in this, 
that they fancy ({od does not at all concern Himself in 
the government of the world, nor has any regard to, or 
care of, what is done therein.” The second class acknow- 
ledge not only that God made all things, but that He 
sustains and governs them, yet deny that He has any 
regard in His government to moral distinctions, these 
being merely the products of human will and law. The 
third class believe in the being, natural attributes, pro- 
vidence, and to some extent in the moral attributes and 
government of God, but deny the immortality of the 
soul and a future state of rewards and punishments. The 
fourth class acknowledge the l>eing, natural and moral 
perfections, and providence of God, as also the immor- 
tality of the soul and a future state of rewards and 
punishments, yet profess to believe only what is discover- 
able by the light of nature, without believing any divinr 
revelation (Clarke, On the Attributes^ pp, 140-163, ed 
1823). This division is not an exact classification, nor 
does it rest on any precise definition of deism, but it, with 
substantial accuracy, discriminates and grades tlio varieties 
of English deism. Clarke did not contrast deism with 
theism, or even employ the latter word. His contem- 
porary, Lord Shaftesbury, on the other hand, generally 
used the term theism, yet only as synonymous with deism, 
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and with a protest against either being opposed to re velar 
tion vol. ii, p. 209, ed. 1727), Kant, in 

his jSTrt^ der remen Verwmft^ explicitly distinguished 
and opposed deism and theism, but in a very peculiar 
manner. The person who believes in a transcendental 
theology alone is termed a deigt\ he who acknowledges 
the possibility of a natural theology also, a ikeiet. The 
former admits that we can cognize by pure reason alone 
the existence of a supreme being, but at the same time 
maintains thr.t our conception of this being is purely 
transcendental, and that all that we can say of it is that 
it possesses all reality^ without being able to define it more 
closely. The second assorts that reason is capable of 
presenting us, from the analogy of nature, with a more 
definite conception of this being, and that its operations, 
as the cause of all things, are the results of intelligence 
and free will. The former regards the supreme being ai 
the came of the myrld — whether by the necessity of his 
nature, or as a free agent, is left undetermined ; the latter 
considers this being as the autfior of the world ” ( Werke^ 
ii. 491, edited by Kosenkranz, Meiklejohn’s tr., 387-8). 
The account bore given of deism seems neither self-con- 
sistent nor intelligible, and applies, equally well or equally 
ill, to every system — atheistic, agnostic, ])anthei8tic, ideal- 
istic, or materialistic — which admits the existence but 
not the intelligence or personality of an IJrwesen, eternal 
being, or first cause ; and the account of theism excludes 
all reference to revelation, and applies to every form of 
what has been regarded as deism. In recent theology 
deism has generally come to be regarded as, in common 
with theism, holding in opposition to atheism that there is 
a Ood, and in opposition to pantheism that God is distinct 
from the world, but as difiering from theism in maintain- 
ing that God is separate from the world, having endowed 
it with self-sustaining and self-acting powers, and then 
abandoned it to itself. This distinction is real, and 
perha]is the best attainable. At the same time many 
called deists must be admitted not to have taught deism 
thus understood ; for example, most of the ‘‘ English 
deists ’’ did not deny that God was present and active in 
the laws of nature, but merely denied that He worked 
otherwise than through natural laws. If by deism be 
mc^ant belief in a personal God who acts only tlirough 
natural laws, and by theism belief in a personal God who 
acts both through natural laws and by special interven- 
tions, this distinction also is real, and may be useful. The 
cliief objection to it is that deism when so contrasted with 
thei,sm does not denote, or even include, what theologians 
have generally agreed to call by the name. 

The present article will treat sj)ecially of theism in the 
sense of monotheism, but not to the exclusion of the 
relations between theism thus understood and theism in 
other acceptations. 

re of Monotheism has been very genemlly aH.sumed to have 
been the primitive religion. Lord Herbert, (^udworth, 
and others have elaborately defended this opinion in the 
past, and it still finds learned advocates. On the other 
hand, the vast majority of recent anthroi)ologi8t3 hold that 
religion originated in some rude phase of polytheism, and 
that monotheism has betm evcjry where preceded by jioly 
theism. Schelling, Max Muller, and Hartmann have main- 
tained that the starting-point of religion was henot/memy an 
imperfect kind of monotheism, in which God was thought 
of as one, only because others had not yet presented them- 
selves to the mind, — a monotheism of which polytheism 
Wfis not the contradiction, but the natural development. 
Pantheism has also been frequently represented to be the 
earliest phase of religion AIL these representations, how- 
<Jvor, will be found on examination to be very conjectural. 
The present state of our knowledge does not warrant our 
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holding any view regarding tLa nature of primeval religion 
as established. The data which carry us farthest in our 
search for the historical origin of religion are undoubtedly 
the names expressive of the Divine which have been pri 
served in the most ancient languages. They show us how 
men conceived of the Divinity long before the erection of 
the oldest monuments or the inscripti()n of the oldest 
records. Language is much older than any of the state- 
ments in lan^age. But language by no moans carries us Evulcncs 
back to primitive man, or even to the historical origin of <>1 
the idea of deity. The Egyptian word rmtar and thefj**^®*“* 
names of the Egyptian gods found in the oldest Egyptian 
inscriptions prove that at a date long before the Egyptians 
wrote history, or are known to have worshipped animals 
or ancestors, they conceived of Divinity as power, and 
their deities as great cosmic forces ; but, as that word and 
these names cannot be shown to have belonged to man’s 
primitive speech, they cannot show wliat was man’s 
primitive religious belief, and do not disprove that the 
forefathers of the people who first used them may have 
had some lower and ruder conception of the Divine than 
that which they convey. There are, according to Dr 
Legge, no words in the Chinese language known to be 
older than ti, t'ien^ ehang-ti and these words are good 
historical evidence that the Chinese conceived of the 
Divine, thousands of years before the Christian era, as a 
universal ruling power, comprehending the visible heavens, 
and an invisible, infinite, omnipresent force, manifested in 
the azure of the firmament, jmsscssed so far of intellectual 
and moral qualities, and working towards ethn^al ends. 

There is no evidence that when the Chinese first used 
these words they worshipped fetiches, but neither is there 
evidence to the contrary, and even if there were it would 
not disprove that the ancestors of the ('^hineso liad ]>as8cd 
through an era of fetichism. All members ot the Semitic 
family of languages have the word Ely or some modifica- 
tion of it, to denote deity, and hence we may conclude 
that the Somites had the word in this sense before they 
separated and beeame distinct peoples, but not that the 
idea of (Jod originated when tlie word was first thus 
employed. All members of tlio Teulouic group of 
languages have the word Gody or some slightly modified 
form thereof, and all members of the Slavic group of 
languages have the word Bug, or some modification 
thereof, to express the same conciqition : it docs not follow 
that either Teutons or Slavs had no idea of deity until the 
former so applied the word Goil, and the latter so apjdictl 
the word Bog }3oth Teutons and Slavs are Aryans, and 
there is an older Aryan term for deity than cither Gud or 
Bog The Sanscrit devn, the Latin dem, and the northern 
tiy timr, are forms of a word which must have been used 
by the Aryans to express their idea of the l)i\ine when, 
in a prehistoric age, they lived together in their original 
home; but we are not entitled to infer that e\en that 
prehistoric Aryan term is tho oldest word for deity. It 
may not be older than the primitive Semitic woid or Uk* 
primitive Turanian word, or tho nvtar of tho Jigyiitians, 
or the t^ien of the Cliinese, or the earliest designaticnis for 
tho Divine in the earliest Africrn and Anienean langiiag* ^ 

And there may have been Divine names older than iinyuf 
these. The science of language has been able to ii-tor* 
struct in part a prehistoric Aryan language, ami iiia/ 
similarly be able to reconstruct a S<Miiiti(* 

language, a prehistoric Turanian, and pcihaps a prelu^toiic 
Hamitic language. Should it proceed thus far it will 
probably perceive that all these pndiistoric laiiguaijes arose 
out of a still earlier prehistoric language in w'huh also 
were words expressing ideas of the Divine Th(*re may 
be many strata of language buried too de«qj for human 
excavation in the abysses of unrecorded time. By no pos- 
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sibility, therefori^ can the analysis of existing langua^ 
disclose to us jthe oldest name for deity or the historical 
origin of tjbe idea of deity. Geology shows the vast 
antiquity of man, and nothing proves that he may not 
have been awed or comforted by thoughts of the Divine 
ages before the invention of the oldest Aryan or Semitio 
worde. Is merest conjecture to assign the formation of 
the conception of deity to tibe dawn of historic time. 
Between primitive speech, primitive religion, the primitive 
condition of man, and the little streak of light called 
human history there stretches an immeasuiable expanse of 
darkness. 

iBvIdenee The belief in primitive monotheism is generally rested 
fl^okoton the authority of the opening chapters of Genesis. It 
is, however, dqubtfnl if the appeal to them be legitimate, 
because doubtful if tibeir strict historicity can be proved 
to those who insist on judging them merely by critical 
and historical criteria, or even if it can be fairly inferred 
from the view that they form part of a revelation. Then, 
idthough these chapters plainly teach monotheism, and 
represent the God whose words and acts are recorded in 
the Bible as no mere national God but the only true God, 
they do not teach, what is alone in question, that there 
was a primitive monotheism,— a monotheism revealed and 
known from the beginning. They give no warrant to the 
common assumption that God revealed monotheism to 
Adam, Noah, and others before the flood, and that the 
traces of monotheistic beliefs and tendencies in heathen- 
dom are derivable from the tradition of this primitive and 
antediluvian monotheism. The one true God is repre- 
sented in Genesis as making himself known by particular 
words and in particular ways to Adam, but is nowhere 
said to have taught him that He only was God. Adam 
knew, of course, only one God, as there was only one God 
to know ; but that he knew there was only one God we 
are not told, nor are any grounds given us even for con- 
jecturing that he knew it. We are told that God created 
the heavens and earth, but not that Adam was told it, 
and we know too little about Adam to be able to conceive 
how he could have understood the statement. We are 
informed that he knew God — the God who manifested 
himself to him in particular acts, but not what general 
idea he formed of God —whether henotheistic, pantheistic, 
or inonothoistic, whether definitely exclusive of poly- 
theism or not, or in what measure anthro^iomorphic. ft 
is not otherwise as regards what is reported of Noali. 
In fact, primitive monotheism is read into the records in 
Genesis only because they are read in an inaccurate and 
uncritical manner. If read aright, it would be seen that, 
while they speak much of how God acted towards man, 
they s])cak so extremely little as to what early man knew 
of God that the appeal to them on behalf of the hypo- 
thesis of primitive monotheism must be futile, even on the 
traditional view of their authorship and historicity.^ 
ifividenoe It is impossible to prove historically that monotheism 
elNhle- •^as the jiriniitive religion. Wei*e, then, the oldest known 
IhJlyrell- forms of religion monotheistic ? Many maintain 

1^9 not were, but adequate evidence has never been adduced 
mono- for the opinion. The oldest known religion is probably 
tjheistle. tko Egyptian, and for at least three thousand years its 

' Among works tn wluch the hyiwthesis of priinitJvo monotheism is 
supported, the following may be mentioned Steuro, Zte Perenni 
Philosopha, 1640t Herbert, /V Jleltgtone Oentihum, 1645; Gale, 
Court of the OeniUee^ 166D-78; Cudworth, True Intellectual Syaieint 
1678; Bryant, Andent MythoJoyy, 1774 76; Creuwr, Symholik v, 
1819-21 ; DeBonald, Lefftelatton Prtmttve, 1819; Luken, 
Tradiiimeu dee Menschemeechlechte^ 1856 ; Gladstone, Homer omf 
the Itomorw Affe, 1680; Ebrard, Apoloyetik% pt. ii., 1875; Zockler, 
Lehre w>m Urettmd dee Meuschent 1880 ; Cook, Ongine of Mdigwn 
and lMnaua(ff^ 1884 ; Bawliuson, Ka^ly Pr&Bodmce of JfanatJ^ttc 
Bdirfa (No. 11 of Present Pay Tmets), 


history can be traced by the aid of authentic records eon- Xkyptit 
temporary with the facts to which they relate. Its^gioo. 
origin, however, is not disclosed by Egyptian history, and 
was unknown to the Egyptians themsmves. When it first 
appears in the light of history it has already a definite 
form, a character not rude and simple, but of considerable 
elevation and subtility, and is complex in contents, having 
certain great gods, but not so many as in later times, 
ancestor-worship, but not so developed as in later times, 
and animal worship, but very little of it as compared with 
later times. For the opinion that its lower elements were 
older than the higher there is not a particle of properly 
historical evidence, — ^not a trace in the inscriptions of mere 
propitiation of ancestors, or of belief in the absolute 
divinity of kings or animals \ on the contrary, ancestors 
are always found propitiated through prayer to some of 
the great gods, kings worshipped as emanations and 
images of the sun-god, and the divine animals adored 
as divine symbols and incarnations. The greater gods 
mentioned on the oldest tombs and in the oldest writings 
are comparatively few, and their mere names— Osiris, 
Horns, Thoth, Seb, Nut, Anubis, Apheru, Ba, Isis, Noith, 

Apis — conclusively prove that they were not ancient kings 
or deceased ancestors, but chiefly powers of nature, and 
especially, although not exclusively, of the heavens \ yet 
from the earliest historical time they were regarded as 
not merely elemental, but as also ethical powers, working 
indeed visibly and physically in the asiiects and agents of 
nature, yet in conformity to law and with intelligence and 
moral purpose. Wherever the powers of nature are thus 
worshipped as gods, the feeling that the separate powers 
are not all power, t]^t the particular deities are not the 
whole of divinity, must be entertained and will find 
expression. The Egyptians had undoubtedly such a sense 
of the unity of the Divine from the dawn of their history, 
and they expressed it so strongly in various ways from a 
very early period that they have been pronounced mono- 
theists not merely by theologians attached to a traditional 
dogma but by most eminent Egyptologists— De Roug 4 , 
Mariotte, Brugsch, and Renouf. As these scholars, how- 
ever, truthfully present the facts, they satisfactorily refute 
themselves. A religion with about a dozen great gods — 
distinct as regards their names, characteristics, histories, 
relationships, symbols, and worship— is not monotheism in 
the ordinary or proper sense of the term. A religion in 
which the Divine is viewed as merely immanent in nature, 
and the deities deemed physical as well as moral, elemental 
as well as ethical powers, is rather jiantheistic than mono- 
theistic. Further, all assertions to the effect that the 
unity of the Divine is most emphatically expressed in the 
earliest historical stages of the religion are contrary to 
the evidence adduced even by those who make them. 

To quote Patah-Hotep as a proof of the monotheism of 
the Egyptian religion in its oldest historical phase is as 
uncritical as it would be to draw Homeric theology from 
the dialogues of Plato. The Egyptian religion was a 
polytheism which implied monism ; it was not mono 
theism, which is exclusive of polytheism. Hence, not- 
withstanding frequent approximations to monotheism, the 
general result of the development of its monistic principles 
was pantheism, not monotheism. As to the ancient riunesr 
Chinese religion, Dr Legge easily shows that Prof, Tiele^s 
description of it as ** a purified and organized worship of 
spirits, with a predominant fetichist tendency,” has no 
historical warrant, but he fails completely to substantiate 
his own view, namely, that it was a strict and proper 
monotheism. The names Tien and Ti afford no evidence 
that the early Chinese fathers regarded deity as truly and 
properly spiritual and personal. It is not in the most 
ancient Chinese writings that spirituality and personality 
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are ascribed to Tien, and such ascriptions are exceptional 
in Chinese writings of any date. The great development 
of ancestor worship in China has been largely due to the 
Ltic impersonal character of T’ien. The arguments which 
lio&i. have been adduced in support of the hypothesis of a 
primitive Semitic monotheism are also insufficient. M. 
Henan’s belief in a monotheistic instinct peculiar to the 
Semitic race has been so often and so convincingly shown 
to be contradicted jboth by history and psychology l^hat 
another refutation of it might well be regarded as a more 
slaying of the slain Divine names like £1, Baal, Adon, 
and Melech, being the oldest terms in the Semitic languages 
expressive of the Divinity, and having been retained 
through all the changes and perversions of Semitic reli- 
gion, have often been maintained to imply that primitive 
Semitic belief was monotheistic. But in reality Baal, 
Melech, and Adon were not names originally, or indeed 
at any time, given to the one Supreme God, or exclusively 
to any particular god ; on the contrary, they were titles 
in applicable to many different gods. The oldest historical 
fions. form of Aryan religion — the form in which the Vedas 
present it — is designated by Max Muller henotheism, in 
opposition to the organized anthropomorphic polytheism 
to which he restricts the term polytheism, but henotheism 
thus understood includes polytheism in its wider and more 
ordinary acceptation, while it excludes monotheism pro- 
perly so called. The oldest known form of Aryan religion 
was indubitably polytheistic in the sense of being the 
worship of various nature-deities ; and everything approxi- 
mating to monotheism in India, Persia, Greece, and other 
Aryan-peopled lands was the product of later and more 
advanced thought. The assertion that history everywhere 
or even anywhere shows religious belief to have com- 
menced with monotheism is not only unsupported by 
evidence, but contrary to evidence.^ 
y While the oldest known religions of the world were thus 
not forms of monotheism, neither were they mere poly- 
theisms, wholly devoid of monistic and monotheistic germs 
ons. and tendencies. The Chinese religion, indeed, can hardly 
be said to have been at any period a polytheism, the 
Chinese people no more regarding spirits and deceased 
ancestors as gods than Homan Catholics so regard angels 
and saints. They have throughout their whole known 
history explicitly and clearly acknowledged the unity of 
the Divine — the uniqueness of T’ien (Ti, Shang-Ti). Had 
they in like manner acknowledged the spirituality, per- 
sonality, transcendence of the Divine, their monotheism 
would have been indubitable. Then, even in those ancient 
religions, where a plurality of deities is apparent, a sense 
of the unity of the Divine is notwithstanding implied, and 
in the course of their development comes to expression in 
various ways. It could not be otherwise, for in these 
religions the divine powers (deities) are also powers of 
nature, and hence sprung from and participant in a 
mysterious common nature, an ultimate and universal 
agency which is at once the source of physical and divine 
existences and forces. Neither nature-deities nor powers 
of nature are ever conceived of, or indeed can be conceived 
of, as entirely distinct and independent. The lowest forms 
of polytheism, such as fetichism and animism, have no 
more marked characteristic than the indefiniteness of their 

^ The view opposed iu the above paragraph is that maintained in 
the following works (as well as those mentioned in the previous rote), 
— De Roug^, iltudea aur U JtUuel Fun&raare^ 1860; Benouf, Hibhfrt 
Laetwrea^ 1879 ; Brugseh, R€l%gum u, AfytAologie d, dUen Aeqypter, 
1884 ; Legge, Miffum o/the Chinaae, 1880 ; Benan, Jliat, dea Languea 
SStnitiguea, also Cqnaidiraiiana aur le Caraotire ffrn, dea Peuplea 
SanvUiq^, and FnuveUea Conatderaticna ; Pesch, Per Ootietbegnff tn 
den heidtUaehen Rdigionm dea AUerihwma, 1886. Among the many 
leplies to Kenan, Max Muller’s (** Semitic Monotheism,” in Chipaf vol. 

sad Steinthal's (in Z. r.<9. rr., i.) specially merit to be mentioned. 


idea of the Divine' and the imperfect individualization of 
their deities. In the highest forms of nature-worship, 
the Vedic, Egyptian, and Babylonian-Assyrian, the same 
trait is perceptible. This imiilicit monism of nature- 
worship may^ through the action of various causes, come 
to explicit utterance in diverse modes, and has in fact done 
so, with the result that even in the oldest known poly- 
theisms are to be found remarkable approximations to 
monotheism. ^ One form of approximation was henotheism. 
When worship is ardent and earnest the ])articular god 
worshipped is apt to have ascribed to him the attributes, 
as it were, of all the gods — an almost absolute and 
exclusive godhead Max Muller has shown how ])rominent 
a phenomenon henotheism is iu the Vedas. Pago Henouf 
has shown that it is very conspicuous also in the ancient 
inscriptions and hymns of Egypt. Horns, Ra, Osiris, 
Amun, Knum, were severally spoken ot as if each were 
absolute God, invested not only with distinctive divine 
attributes but with all divine attributes. Tn the religious 
records of Babylon and Assyria monotheistic approxima- 
tions of the same kind are likewise common. Now, in 
themselves such monotheistic modes of oxprebsion may 
truly be held to be the products of passing moods of mind, 
not reflexions of permanent conviction. But every mood 
of mind tends to i^eqietuate itself, and the enthusiasm 
of piety which utters itself in henotheistic praises and 
prayers may take abiding possession of the soul of a 
powerful ruler or even of the hearts of a whole class of 
society or of a whole poojilo, and may seem to them to 
find the strongest possible confirmation in experience. 
We may illustrate from Assyrian religious history. 
Tiglath-Pileser showed a marked preference for tlio 
worship of Asshur, to him “king of all the gods,” “he 
who rules supreme over the g^s.” Nebuchadnezzar, 
again, showed a great partiality for the god Merodach, 
and applied exclusively to him such magnificent titles as 
“ the lord of all beings,” “ the lord of the house of the 
gods,” “ the lord of lords,” “ the lord of the gods,” “ the 
king of heaven and earth.” Nabonidus, on the other 
hand, specially revered Sin, the moon-god, and rejiresented 
him as “the great divinity,” “the king of gods upon 
gods,” “the chief and king of the gods of heaven and 
earth.” A preference of this kind might arise ftom some 
merely accidental or personal cause, and be confirmed by 
experiences mainly individual, and yet have a vast 
historical influence. Tlie devotional choice of a people 
must tend, however, still more than that of any monarch 
to the elevation of one god towards absolute godhead. It 
was accordingly what raised Asshur, the special national 
god of the Assyrians, to the head of the Babylonian- 
Assyrian pantheon during the Assyrian period. In a 
struggle of deities for supremacy the national god has an 
immense advantage in that he lias both the piety and the 
patriotism of the people on his side. His rule is identified 
with providence ; ho is credited with all the victories and 
successes of the nation ; and his power and godhead seem 
certified by fact and experience. The logic oi events in 
every advancing nation combines with the essential tend 
encies of piety and with the growth ot conscience and 
reason to promote belief in the unity and perfcition of 
the Divine. The general course of providenct* is no more 
polytheistic than it is atheistic. The best excinplilnation 
of the operation of the piety of an influential class in tran- 
scending polytheism is Brahmanism. Hut for tlic impulse 
given by Brahmanical piety Brahmanical speculation would 
never have reduced the Vedic gods to manifestations of 
Brahma. Henotheistic forms of approximation to mono- 
theism are not, however, the only onts. Particular gods 
— aU of them — may bo dropped out of view, and the 
generic thought of God alone retained. The mind and 
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heart of the devout may be directed ezcluBively to the 
power of the powers, the Gh>d in the gods, Qod simply, 
the Divinity. The formation of names expressing Divinity 
in the abstract is an evidence of the existence of such a 
process, and names of the kind are to be found even among 
very rude peoples. But there are more obvious and con- 
clusive indications. In one of the most ancient of books, 
for example, and probably the oldest manuscript in the 
world, the maxims of Patah-Hotep, a wise Egyptian prince 
of the fifth dynasty, Qod simply (ntUar) is often spoken 
of without a name or any mythological characteristic, and 
in a way which is in itself quite monotheistic. If any 
one beareth himself proudly he will be humbled by Qod, 
who maketh his strength.” thou art a wise man, 
bring up thy son in the love of God.” ** God loveth the 
obedient, and hateth the disobedient.” Sentences like 
these standing alone would bo pronounced by every one 
monotheistic ; and even when standing alongside of refer- 
ences to “ gods ” and ** powers ” they show that said gods 
and powers were not deemed by the Egyptian sage incon- 
sistent with oneness of power and godhead or exhaustive 
of their fulness. In Babylonian-Assyrian religious history 
there are also distinct traces of the rise of the spirits 
of worshippers above particular deities, simply to deity. 
Sometimes they appear with special clearness in con- 
nexions which tell of awakened and afflicted conscience, 
of the pressure of a sense of sin and guilt forcing on the 
heart, as it were, a conviction of One with whom it has to 
deal, of its need of the forgiveness and favour, not of this 
god or of that, but of God. The following passage may 
be cited as an instance. O my Lord, my sins are many, 
my trespasses are great, and the wrath of the gods has 
plagued me with disease, and with sickness and sorrow. 
I fainted, but no one stretched forth his hand ! I groaned, 
but no one heard ! O Lord, do not abandon Thy servant ; 
in the waters of the great stream do Thou take his hand ; 
the sins which he has committed do Thou turn to righteous- 
ness.” Many parallel passages might be drawn from 
Hindu, Greek, and other sources. Clearness of moral 
perception is decidedly favourable to monotheistic belief. 
The practical reason contributes as well os the speculative 
reason, and precisely in the measure of its healthiness and 
vigour, to the formation of a true idea of the Divine. It 
was due more to their moral earnestness and insight than 
to their intellectual superiority that the Persians came 
nearer to monotheism Uian any other people of heathen 
antiquity. Abriman was entirely evil, and therefore only 
to be hated and combated ; while Ahuramazd was abso- 
lutely divine, perfectly good, and therefore to be supremely 
worshipped and obeyed. This moral dualism approached 
more closely to true monotheism than the later 8i)eculative 
monism, which placed above both Ahuramazd and Ahriman 
Zervanakarone, boundless time, indeterminate being, an 
ethically indifferent destiny. Finally, reason in striving to 
understand and explain the world tends towards mono- 
theism. The mind cannot bo expected to recognize the 
unity of God until it recognizes the unity of nature ; when 
it sees nature to bo a whole, a universe or cosmos, it 
cannot but form a (conception of it which will be |)anthe- 
istic, if the unity of substance, law, and evolution bo alone 
acknowledged, and monotheistic if a unity of causality, 
rational plan, and ethical purpose be also apprehended. 
In the measure in which reason advances cither on the 
jmth of scientific investigation or of philosophical specu- 
lation, polytheism must retreat and disappear ; in the 
measure in which it discerns unity, order, system, moral 
government, indications of spiritual character and design 
in the worM, monotheism must rise and spread. Now, in 
the chief progressive heathen nations reason, it can be 
proved, has gradually gained ou imagination. Hence the 


I polytheisms which they built up in their youth have been 
I undermined and broken down by them in their maturity.^ 

A monotheistic movement can be clearly traced in Mono, 
ancient Greece. The popular religion of Greece, as it theutic 
appeared in the Homeric poem^ was as distinctly poly, 
theistic and as little monotheistic as any known religion. ^ 

Its gods were all finite, begotten, and thoroughly indi- 
vidualized beinga The need of unity was responded to 
only by the supremacy of Zeus, and Zeus was subject to 
destiny, surrounded by an aristocracy far from orderly 
or obedient, and participant in weakness, folly, and vice. 

To its eternal honour the Greek spirit, however, was not 
content with so inadequate a conception of the Divine, but 
laboured to amend, enlarge, and elevate it. The poets 
and dramatists of Greece purified and ennobled the popular 
myths, and, in particular, so idealized the character and 
agency of Zeus as to render them accordant with a true 
conception of the Godhead. The Zeus of uEschylus and of 
Sophocles was not only not the Zeus of Homer, but was a 
god belief in whom was inconsistent with belief in any 
of the Homeric gods. The dramatists of Greece did not 
assail the popular conception of Divinity, but they sub- 
stituted for it one which implied that it was without 
warrant or excuse. They developed the germs of mono- 
theism in the Greek religion, while leaving untouched its 
polytheistic assumptions aud affirmations. These, how- 
ever, were not only persistently undermined, but often 
directly attacked by the philosophers, some of whom 
eventually reached a reasoned knowledge of the one 
absolute Mind. Xenopbanes, Empedocles, and Anaxagoras 
were among the pre Socratic philosophers who, on grounds 
of reason, rejected the polytheism and anthropomorphism 
of the current mythology, and advocated belief in one all- 
perfect divine nature. Socrates, although avoiding all 
attacks on the popular religion calculated to weaken the 
|)opular reverence for divine things, had rt^al faith only in 
the one supreme Beason, the source and end of all things ; 
and the best representatives of later Greek philosophy 
were in this respect his followers. Plato attained by his 
dialectic a conception of God which will always deeply 
interest thoughtful men. God he deemed the highest 
object of knowledge and love, the source of all being, 
cognoscibility, truth, excellence, and beauty, — the One, the 
Good. The controversy as to whether his conception may 
be more correctly designated theistic or pantheistic will, 
perhaps, never be brought to a decisive conclusion, but 
in its general truth and grandeur it must be admitted 
far to transcend either the monotheism of the vulgar 
or any popular form of pantheism. Aristotle’s character- 
istic cautiousness of judgment showed itself in the very 
meagreness of his theology. The representation which he 
gives of God hardly meets at all the demands of affection 
and of practical life, yet so far as it goes will be generally 
regarded as thoroughly reasonable. It is more unequivo' 
cally theistic than ihaX of Plato. It sets forth God as 
without plurality and without parts; free from matter, 
contingency, change, and development; the eternal un- 
moved mover, whose essence is \m:o energy ; absolute 

^ Tlie best literature relating to the Rubject of the ]ire(»ding 
paragraph is iiulieuted in the lists of books given in connexion with 
the relevant sections in Tiele*s Outlinu of the History of Jteliyiont 
and particularly in the French translation by M. Vemes. HcgelV 
PhilMophy €f jRehgion, Bunsen’s Ood in History, Freeman Clarke’s 
Ten Great Iteligums, the St Giles Lectures on (he Faiths of the World, 
still more the series of Hacred Hooks of the Fast, and of ancient texts 
published uudei the title of Records of the Past, and the volumes of 
the Reo, de VHisL des Religions, will be found useful to those wish- 
ing to make a survey of hcatlien thought regarding God so far as it 
approximated to the theistic idea. For the conceptions of the Divine 
entertained by uou-civilized peoples, see especially > Waltz’s Anthro* 
petogie, and Reville’s Religions des Hon-iJwiUsk[, who both give 
extensive lists of literature ( 
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spirit, self-thinking reason, the vwjvtm ; the one 

perfect being, whose life is completely blessed, and whose 
likeness is the goal towards which the whole universe 
tends. Stoicism was originally and predominantly a 
materialistic or hylozoic form of pantheism ; but some of 
its greatest representatives conceived of Ood in a decid- 
edly theistic manner as the supreme moral reason. The 
beautiful hymn of Cleanthes to Zeus is full of the purest 
devotional feeling, springing from a clear sense of personal 
relationship to the one all-ruling personal Spirit. Greek 
philosophy proceeded throughout its whole course in entire 
independence of the popular polytheism, and was a con- 
dnuous demonstration of its futility ; and it largely con- 
tributed to that reasoned natural knowledge of God which 
must underlie all rational belief in revelation. It discerned 
in some measure all the chief arguments which have since 
been employed as theistic proofs. It failed, however, to 
conceive of God as truly creative, or of the universe as in 
its very substance the result of divine action ; it failed also 
to make evident, even to cultured minds, the superiority 
of monotheism to pantheism and scepticism ; and it failed 
especially to convert the common people to faith in one 
sole Deity.^ 

Israel presents us with the first example of a mono- 
in theistic nation. The controversies as to how Israel ac- 
quired this pre-eminence can only be decided by critical 
and historical investigations into which we cannot here 
enter (see Israel). 

.ta- The science of Old Testament theology, giving due heed 
to the results of critical, historical, and exegetical research 
regarding the documents with which it deals, has to trace 
by what means and through what stages Hebrew mono- 
theism was developed and established j and to the treatises 
on this science our readers must be referred. The mono- 
theistic movement in Israel was one of continuous progress 
tlirougli incos.saut conflict until a result was reached of 
incalculable value to humanity. That result was a faith 
in God singularly comprehensive, sublime, and practical, — 
a faith which rested, not on speculation and reasoning, but 
on a conviction of God having directly revealed Himself 
to the spirits of men, and which, while ignoring meta- 
physical theorizing, ascribed to God all metaphysical as 
well as moral perfections ; a faith which, in spite of its 
simplicity, so apprehended the relationship of God to nature 
as neither to confound them like pantheism nor to separate 
them like deism, but to assert both the immanence and the 
transcendence of the divine ; a faith in a living and per- 
sonal God, the almighty and solo creator, preserver, and 
ruler of the world ; a faith, especially, in a Ood holy in all 
His ways and righteous in all His works, who was directing 
and guiding human affairs to a destination worthy of 
His own character ; and, therefore, an essentially ethical, 
elevating, and hopeful faith. The existence of utterances 
in the Hebrew Scriptures which show that Hebrew faith 
was not always thus enlightened, and sometimes conceived 
of God as partial and cruel, is no reason for not acknow- 
ledging the general justice and grandeur of its representa- 
tion of the Supreme.* 

The God of the Old Testament is also the God of the 
New. Christ and the apostles accepted what Moses and 
^ the prophets had taught concerning God ; they assigned to 

^ See Zeller, Die Entwiekelvmg dee Monotheismue he% dm Griechen 
(in vol. i.); and Cocker, ChHetianity and Greek Philosophy^ 

1875; also, Meineni, Hiatoria DoctHnes de Vero Deo^ 1780. 

' ^ the 0. T, TheologUiB of Oehler, Schultz, Kayser, Piepenhrins:, 
&o. ; Ewald, Lehre der Bibel van Gait ; Bandiseen, Stvd. z, Semit, 
Heligumaffeaohichte ; Kuenen, Hibbert Lecture ; Buhm, TheA)1oqie d, 
^ropheten ; W. Robertson Smith, Prophets of Israel^ &c. As to the 
•uune ** Jahveh," an instructive summary and examination of views is 
given by Prof. Driver in his article **]^cent Theories on the Origin 
and Mature of the Tetragrammaton,” in SMia Bihlicat Oxford, 1885. 


Him no other attributes than had already been assigned to 
Him. Like Moses and the prophets also they made no 
attempt formally to prove the existence or logically to 
define the nature of God, but spoke of Him either as from 
vision or inspiration. And yet their doctrine of God has 
original and peculiar features. Thus, first, the fatherhood 
of God was taught with incomparable distinctness and 
fulness by Jesus Christ, --a fatherhood not merely of 
natural creation or national election, but of spiritual 
relationship of love, sympathy, mercy, and grace foi- 
individual souls. Such fatherhood, if acknowledged at 
all, was only very rarely and vaguely acknowledged in 
heathendom, and, although not wholly absent from the 
Old Testament, is far from clearly and prominently there, 
and, indeed, is present chiefly by implication in j)assagcy 
which refer directly only to God’s <‘onnexion with the 
people of Israel, as an elect and covenant people ; it is 
conspicuous and central, however, in the conception of 
God introduced by Christianity. Secondly, Divine father- 
hood had its correlate in Divine sonship. God is repre 
sented in the Now Testament as revealing llis fathcihood 
through His Son, Jesus Christ. In Old Testament repre- 
sentations of Israel, the Messiah, and Wisdom, and in the 
Logos doctrine of Juda?o-Alexandrian philosophy, some 
approximations to this conception of the Divine may be 
traced, but they fell far short of it. According to the 
New Testament, God is not merely infinitely exalted 
above the world and definitely distinguished therefrom, nor 
merely immanent and everywhere oi>erativo in nature*, but 
also incarnate in Christ ; and Christ is not merely “ the 
Son of man,” essentially sharing in humanity and truly 
representing it before God, but also “ the Sun of Ood,” 
essentially sharing in Divinity, and giving the fullest 
disclosuro of it to man. The foundation of the Christian 
faith as laid down in the Now Testament is that Christ 
through llis unique relation as Son to the Father perfectly 
declared and expressed the nature and will of God in 
relation to human salvation. Thirdly, God is exhibited 
in the New Testament as the Spirit, the Holy Ghost, who 
dwells in the spirits of men, to work in them the will of 
the Father, and to conform them to the image of the Son. 

Only when thus exhibited can the revelation of the Divine 
name be regarded from the New Testament point of view 
as other than manifestly incomplete. Even the manifesta- 
tion of God in Christ, being objective and single, must be 
supplemented by a manifestation which is subjective and 
multiple, before the one God, the one ('’hrist, can find a 
place in tlie manifoldness of souls, the multitude of sep- 
arate hearts and lives. The manifestation of the Spirit 
is such a manifestation, and completes in i)iinciplo the 
revelation of the (’hristian idea of God, the revelation of 
His threefold nature and name. This revelation completed 
(jrod can be thought of as absolute spirit, absolute love, 
absolute good, and was, to some extent explicitly, and 
throughout implicitly, so represented in the New T(‘sta 
mont. It is precisely in virtue of the threefold reiiresen 
tation of God characteristic of the New ’J’estament that 
Christianity is still held by so many of the world’s pro 
foundest thinkers as the absolute and perfect religion, the 
crown and consummation of religion,— spec ulatncl> con 
siderod, an absolute revelation of God, and ]»racti(Mlly 
considered, a perfect salvation, — within \^liich there ma^ 
be infinite evolution and progress, but beyond which there 
can be no true light or real growth.^ 

The threefold representation of God in tlic New Testa Doctoino 
ment was an entirely religious and practical Trinitr 

tion, inseparably connected with the historical of 

* The New Testament re|)re-»eutation of (Jtnl Js treated of in lhe .\^ 
Testament Theologies of Schmid, Keu‘.s, Ooster/ee, an'* ; also in 

Wittichen, Die Idee Ootles, 1865 
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Christ’s life and the spiritual experiences of the earl^r 
Christians. It was not an ontological or even theologic^ 
doctrine, and will be identified by no competent exegete 
with the dogma of the Divine Trinity set forth in the 
oecumenical creeds. The propositions constitutive of the 
dogma of the Trinity — ^the propositions in the symbols of 
Nice, Constantinople, and Toledo relative to the immanent 
distinctions and relations in the Godhead-— were not drawn 
directly from the New Testament, and could not be ex- 
pressed in New Testament terms. They were the pro- 
ducts of reason speculating on a revelation to faith — ^the 
New Testament representation of God as a father, a 
redeemer, and a sanctifier — ^with a view to conserve and 
vindicate, explain and comprehend it. They were only 
formed through centuries of effort, only elaborated by the 
aid of the conceptions and formulated in the terms of 
Greek and Roman metaphysics. The evolution of the 
doctrine of the Trinity was far the most important fact 
in the doctrinal history of the church during the first five 
centuries of its post-apostolic existence. To trace and 
describe it fully would bo almost to exhibit the history of 
Christian thought during these centuries. It had neces- 
sarily an immense influence on the development of theism. 
The acceptance of the catholic doctrine of the Trinity 
implied the rejection of pantheism, of abstract monotheism, 
of all forms of monarchianism or unitarianism. It decided 
that tfaeistic development was not to be on these lines or 
in these directions. At the same time the dogma itself 
was a seed for new growths of theistic thought, and 
demanded a development consistent with its own nature. 
It is a doctrine, not as to the manifestations and revela- 
tions of Godhead, but as to their ground and explanation, 
the constitution of Godhead, a doctrine as to a trinity of 
essence, which accounts for the Trinity of the gospel dis- 
pensation. It affirms the unity of God, but requires us 
to conceive of IFis unity, not as an abstract or indeter- 
minate self-identity, not as ** sterile, monotonous simpli- 
city,” but as a unity rich in distinctions and perfections, — 
the unity of an infinite fulness of life and love, the unity 
of a Godhead in which there are Father, Son, and Holy 
Spirit, a trinity of persons, a diversity of properties, a 
variety of offices, a multiplicity of operations, yet sameness 
of nature, cciuality of power and glory, oneness in purpose 
and affection, harmony of will and work. It finds its 
dogmatic expression as to what is ultimate in it in the 
formula- - One substance in three persons, of which the first 
eternally generates the second, and the third eternally 
proceeds from the first and second. Now, manifestly, 
however much such a doctrine as this may have satisfied 
thought on n revelation as to the Godhead, it cannot have 
exhausted or completed it. If it answer^ certain ques- 
tions it raised others, and those more speculative and pro- 
found than tliose wliich had been answered. What is 
meant by affirming (^od to be substance ” or “ in three 
persons What is meant by divine “generation” or 
“procession”? How are the substance and persons 
related? How arc the persons distinguished and inter- 
related? These and many kindred and connected ques- 
tions reason became bound to discuss by its adoption of 
the doctrine of the Trinity, This obligation could only be 
tem|>orarily and partially evaded or concealed by represent- 
ing the doctrine as “ a mystery ” to be accepted simply on 
authority or with blind faith. Data of the doctrine may 
have been given to faith, but the doctrine itself was the 
work of reason, and on no ground not plainly absurd could 
that work be held to have terminated in 589 a.p. As 
soon as an inspired record is left at all, as soon as any 
speculation is allowed on its contents, as soon as the pro- 
cess of forming doctrine is permitted to begin, all conceiv- 
able right to stop the movement any where is lost. By the 


blending, however, of vrinitarianism with thrism the whoxe 
character of the latter was, of necessity, profoundly 
changed. A trinitarian theism must be vastly different 
from a Unitarian as regards practice. It must be equally 
so as regards theory. It must be far more speculative. 

By Its very nature it is bound to undertake speculative 
labours in which a simply Unitarian theism will feel no 
call to engage.^ 

It was the general conviction of the early Christian XlieMtn it> 
writers that formal proofs of the Divine existence weroP&tn«tic 
neither necessary nor useful. In their view the idea of 
God was native to the soul, the knowledge of God intuitivei, 
the mind of man a mirror in which, if not rusted by sin, 

God could not fail to be reflected. The design argument, 
however, came early into use and was frequently employed. 

More speculative modes of reasoning wore resorted to by 
Dionysius of Tarsus, Augustine, and Boetins. The unity 
of G(^ had to be incessantly affirmed against polytheists, 
Gnostics, and Manich»ans. The incomprehensibility of 
God and His cognoscibility were both maintained, although 
each was sometimes so emphasized as to seem to obscure 
the other. That the knowledge of God may be reached 
by the three ways of causality^ negation^ and eminent was 
implied by the pseudo-Dionysius, although only explicitly 
announced by Scotus. Neither any systematic treatment 
of the Divine attributes nor any elaborate discussion of 
single attributes was attempted. The hypothesis of 
eternal creation found a vigorous defender in Origen, but 
met with the same fate as the dualist hypothesis of un- 
created matter and the pantheistic hypothesih of emana- 
tion. Of all the patristic theologians Augustine was 
undoubtedly the must philosophical apologist and ex- 
ponent of theism. He alone attempted to refute agnos- 
ticism, and to find a basis for the knowledge of God in a 
doctrine of cognition in general. On the largo, difficult, 
and as yet far from adequately investigated subject, the 
influence of Platonic and Aristotelian, Stoic and Academic, 
Neopythagorean and Neoplatonic speculation on the for- 
mation of the Christian doctrina dt Deo, it is, of course, 
impossible here to entor.^ 

Mohammed (570-G32) founded a monotheistic religion Moham- 
whicii spread with amazing rapidity through Arabia, Syria, 

Persia, North Africa, and Spain, and gave, almost wherever 
it spread, a mighty impulse to the minds and wills of 
men. It was received as the gift of special inspiration 
and revelation, although its creed contained little of 
moment on which reason would seem to be meompetent 
to decide. It had obvious merits, and must ho admitted 
to have rendered real and important services to culture, 
religion, and humanity, but had also conspicuous faults, 
which have done much injury to individual, domestic, and 
national life. If the latest were always the best, it would 
be the most perfect of the three great theistic religions of 
the world; but it is, in fact, the least developed and most 
defective. Instead of evolving and extending, it marred 
and mutilated the theistic idea which it borrowed. In- 
stead of representing God as possessed of all spiritual 
fulness and perfections, it exhibited Him as devoid of 
the divinest spiritual attributes. It recognized His 
transcendent exaltation above His creatures, but not His 
sympathetic presence with His creatures; apprehended 
vividly His almighty power, His eternity, His omnipres- 
ence and omniscience, but only vaguely and dimly His 
moral glory, His love and goodness. His righteousness 


1 Baur, Ch, Lehre v. d» Drneinigkiit, &c., 1841-43; Meier, Lehre 
V. d, TnniUU tn hist, EtUwickl., 1844. 

* Roesler, Phiiosophia Vetens Bed, de Deo, 1782 ; and the hUtoriaa 
uf Christian doctnue byHagenbach, Neander, Shedd, Bonifas, Sheldon, 
Hamack, &c.; Gangauf, Des h, Avgustmus syeenMive Lehre «Ofi 
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and holiness. The Allah of Mohammed was essentially 
despotic willy and so fell far bebw the Jahveh of Moses, 
essentially righteousnessy and the Heavenly Father of 
Ohristy essentiidly holy love. Mohammedanism is almost 
os contrary to Christianity as one form of theism can be 
to another. It is as Unitarian as Christianity is trini- 
tarian. Its cardinal tenet is as distinctly anti trinitarian 
as anti-polytheistic. It has often been represented as hav- 
ing had the providential task assigned it of preparing the 
way for Christianity by destroying polytheism ; in realityy 
it has hitherto offered a far more stubborn resistance to 
Christianity than any.^poIytheistic religion has done.^ 
val The medisBval world was so complezy so full of contrasts 
e;y. and contradictions, that it cannot be summed up in a 
formula.’’ Most general statements current regarding it 
will be found on examination only partially true. It 
is often described as the ago in which external religious 
authority ruled, and all religious thought ran in narrow, 
strictly prescribed paths, whereas, in fact, the medieval 
theologians were far freer to speculate on almost all points 
of religious doctrine than Protestant divines have been. 
Because traditionalism abounded, it is forgotten that ration- 
alism also abounded ; because scholasticism flourished, 
that mysticism was prevalent ; because theism was com- 
mon, that pantheism, speculative and practical, was not 
uncommon. The Middle Age was, however, par excellmre, 
the ago of theology. Theology never before or since so 
interested and dominated the human intellect. Nearly 
every eminent mediaeval thinker was a theologian. The 
chief streams of theistic belief and speculation which tra- 
versed the Middle Age were three, — the Christian, Jewish, 
and Mohammedan. The first was much the broadest and 
fullest. Few points of theistic doctrine were left un- 
handled by the Christian divines of the Middle Age. The 
conclusions came to on the chief points were various and 
divergent. As to the manner in which Ood is known, for 
instance, some laid stress on faith or authoritative revela- 
tion ; others on immediate consciousness, the direct vision 
of the pure in heart, the illumination of the Spirit of God 
in the minds and hearts of the true chilaren of God; 
others on reason and proof ; and some attempted media- 
tion and synthesis. Anselm gave logical form to an a 
priori argument for the Divine existence based on the idea 
of God as a being than whom a greater cannot be con- 
ceived. His most ingenious attempt to demonstrate the 
absurdity of supposing the perfect, the infinite, to be a 
mere subjective fiction prepared the way for the multitude 
of attempts, identical or similar in aim, which have since 
been made. Thomas Aquinas was the best representative 
of those who held that the invisible God was only to be 
known through His visible works. Ho argued from motion 
to a mover, from eflect to cause, from the contingent to 
the necessary, from lower kinds of good to a supreme 
good, and from order and purpose in the world to a 
governing intelligence. Tlaymond of Sebonde added to the 
ontological and physico-teleological arguments a moral 
argument. William of Occam criticized keenly and un- 
favourably both the a priori and a posteriori proofs, and 
hhld that the existence of God was not a known truth but 
merely an article of faith. There was not loss diversity of 
view as to how far God may be known. Erigena held 
that even God Hiniself could not comprehend His own 
nature, and Eckhart that the nature of God is neces- 
sarily unknowable, as being a nature without nature, 
without predicates, without opposites, pure oneness, That 
man cannot know God’s real nature^ cannot know Him per 
esaentianii cannot have a quidditiva cognitio and that 

^ See Mohammedanism, and authorities there mentioned; also 
Kuenen, HUbwl Lectures^ lect. 1. with authors and works tb«*^ 
indicated. 


the so-called attributes of God are only descriptive of the 
effects of His operations as they appear to the human 
mind, or even are merely symlwls or metaphors, was 
maintained by many of the scholastic doctors. Aquinas, 
for example, with all his confidence as a dogmatic system- 
builder, so denied the cognoscibility of God. That the 
human mind may have a true, although it cannot liave a 
perfect knowledge of God,- an apprehensivo but not a 
comprehensive knowledge of Him,— was, however, in the 
Middle Age, as it has been ever since, the position most 
commonly taken up. The scholastic divines discussed a 
multitude of foolish questions regarding God, but that 
was not due to extravagant faith in the power of the 
human mind to know or compreliend God. Prof. Sheldon 
very justly says, “ on the whole, the scholastic theology, 
notwithstanding some strong negative statements, assumes 
in reality a minimum of acquaintanceship with the essen- 
tial nature of God.” The negative statements arc, for 
the most part, those of the mystics with respect to the 
beatific vision. Mediaeval discussions as to the nature 
of God turned chiefly on two points, — tlie relation of 
the Divine essence to the Divine attributes and of the 
one Divine substance to the three Divine persons. The 
conclusion come to by the vast majority of scholastic theo- 
logians on the first point was that the attributes were not 
really or objectively in God, but merely human repre- 
sentations reflected, as it were, on the idea of God, because 
the mental constitution of man is what it is, and because 
God wished to be thought of in certain divers manners. 
To hold them objectively real in God, and therefore intrin- 
sically distinct either from the essence of God or from one 
another, was considered to be incom))atib]e both with the 
incomprehensibility and with the absolute simplicity of 
the Divine nature. Duns Scotus, in maintaining that the 
attributes wore formalitates realiier distifictae, took up an 
exceptional position. On the other point the conclusion 
as generally reached was one seemingly quite inconsistent 
with the foregoing, namely, that the persons were objec- 
tively and eternally real and distinct. Die discrepancy is 
especially apparent in tliose theologians (c.//., Anselm, 
Abelard, Hugo and Kichard of St Victor, Alexander of 
Hales, and Aquinas) who represented the persons of the 
Trinity as corresponding to distinctions among the very 
attributes which they in another reference denied to bo 
distinct. The mediaeval schoolmen, with very few and 
doubtful exceptions, conjoined with their theism the 
doctrine of the Trinity as defined by the ancient church. 
Roscelin of Compiegne and Gilbert de la PorreSo laid 
themselves open to the charge of iritheism ; and obviously 
nominalism, by allowing nothing but a nominal existence 
to the essence or general nature of which the individual 
is a specimen, tended towards tri theism,— towards resolv- 
ing the Trinity into a triad of Divine individuals or self- 
subsistent beings, connected only by a common sjiccific 
character. While the schoohnuu accej)tecl the doctrine of 
the Trinity on authority, they did not conceive them 
selves precluded from endeavouring to illustrate it and 
to make it appear as consonant to reason as possible. 
They sought to show its consistency with the unity rf G’od, 
and its genera] reasonableness by various speculati\e con 
siderations, but especially by the aid of analogies drawn 
from the constitution of the mind and even irom ]».irticular 
physical phenomena. They did not suppose tliat they were 
thereby demonstrating the doctrine of the 'Frinity : they 
fully recognized that doctrine to be th(‘ indication of a 
mystery, “dark with excess of light,” and the tiuth of 
which could only be directly appreht^nded in the beatific 
'vision conferred by the highest and most stiecial grace ; 
but they proceeded on the beJud that, inasmuch as it was 
a central truth of revelation, the whole creation, and, 
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above idl, the nature and essence of man’s spirit, must 
bear witness to it At least one good result followed. 
Those who exercised their minds on the doctrine of the 
Trinity were necessarily led in some measure to form 
another idea of God than that of either an indeterminate 
unity or a confused synthesis of attributes,— to think of 
Him, with some clearness and steadiness, in an organic 
and harmonious manner, as absolute being, absolute life, 
absolute spirit, absolute intelligence, absolute love. Such 
thought as this distinctly appeared in Anselm, the St 
Victors, Aquinas, Bonaventura, Dante, &c. The omni- 
presence, omnipotence, and omniscience of God, and, 
generally, what are called His metaphysical and intellectual 
attributes, were discussed with excessive elaborateness and 
subtlety, while His moral attributes were left in the back- 
ground, or considered without sufficient earnestness or 
insight. The problems regarding the relationship of the 
Divine attributes to human agency, and, in particular, as 
to the compatibility of Divine prescience and predestina- 
tion with human freedom and responsibility, were even too 
laboriously and minutely debated between the medieval 
Augustinians and their opponents. What the disputants 
on both sides lacked was intellectual humility. They 
strode along ** dim and perilous ways ” as if they were in 
plain and safe patlis, or as if their own faculties were 
superhuman. As to the general relation of God to the 
universe, few, if any, of the schoolmen can be charged 
with deism. While assigning to God a being and life 
transcending the universe, they also affirmed that He was 
everywhere in the universe, everywhere wholly present, 
every whole essentially and actively present. Pantheism 
was |)rovalent all through the Middle Ages, but only two 
of its representatives, perhaps— Erigena and Eckhart, — 
showed much speculative capacity.' 

Mohammedan theism drew chiefly from faith and fana- 
ticism the force which carried it onwards with such rapid- 
ity in its early career of conquest. At the same time it 
powerfully stimulated reason, as soon appeared in remark- 
able intellectual achievements. Of course, reason could 
not fail to reflect on the contents of the faith by which 
it had been awakened. The result was the formation of 
many schools of religious opinion. So far as our subject 
is concerned, however, all medimval Mohammedan thinkers 
may bo ranked as philosophers, theologians, or mystics. 
The philosophers derived little of their doctrine from 
Mohammed. Even in what they taught regarding God 
they followed mainly Aristotle, and in some measure the 
Neoplatonists. They maintained the unity of God, but 
conceived of it in a way unknown to Mohammed, namely, 
in a unity allowing of the reality of no distinctions, quali- 
ties, or attributes in God. Then, although they affirmed 
the unity ol God in the strictest abstract manner, they 
were not monists but dualists, inasmuch as they denied 
creation &r and asserted the eternity of matter. The 
mode in which they supposed the multiplicity of finite 


* For the history of medi»va1 theism may be consulted tlie histories 
of philosophy by Teuiieiiianii, Ritter, Erdmann, Ac. ; the special 
hittoriob of iiiodiojval philosophy by Stockl and Haureau, and of later 
BcholastViism by K. Werner; tbe histories of the IVmity and of 
Christian doctrine already mentioned ; and a multitude of monographs, 
those of ChristUeb, Huber, and Stockl on Erigeua; of Hasse, 

Rmnusat, Bouchitt4 on Anselm or liiu ontological argument ; Delitzsch's 
KfiUschf DarsUllwng tier GoUeshhie dfs Thomas Aquinas \ RitschPs 
‘^Gesch. Sturiien *. ch. Lehre von Gott,” in JahreO). /. deutsche 
Tkeol,, X,, referring chiefly to Aquinas and Scotus, &c. Mediieval 
mysticism has found in Schmidt, Lasson, Preger, .Tundt, admirable 
historians. Ou Eckhart there are good works by Martensen, Lasboii, 
and others; see also a paper by Prof. Pearson in Jdtfid, No. xU. 
Ou medi8Bval predestinarianism consult chapter in Mozley’s Treatm 
on ths Augustinian Doctrine of Predestination. The keenest hostile 
criticism of medimval theism is that of Pasquale D’Ercole, 11 Teismo 
MMosqfico Christiano, 1884. 


things to have been produ^ from God was by a series of 
emanations originating in Divine intelligence, not in Divine 
will. Their proofs of the Divine existence were, for the 
most part, founded on the principle of causality. 
philosophers did not openly oppose the theism of the 
Koran, but they ignored it or set it aside, and represented 
it as only a useful popular faith, not a response to the 
demands of cultured reason. The ** theologians,” on the 
other hand, took their stand upon the Koran, sought to 
defend and develop into doctrine its representations of 
God, and to show the inconclusiyeness and inconsistencies 
of the teaching of the philosophers regarding God. Even 
those of them, however, who exalted faith and revelation 
most — the orthodox Motakallemin or Asharites — by no 
means dispensed with philosophy and reason. It was 
chiefly on the metaphysical hypothesis of the atomic consti- 
tution of matter that they rested their proofs of the Divine 
existence. It was by subtle reasonings that they sought 
to establish the non-etemity of matter and the unity and 
immateriality of God. It was on speculative grounds that 
they contended God had eternally possessed all the attri- 
butes ascribed to Him in the Koran. Their predestina- 
tionism was as logically elaborated as that of the Augus 
tinian scholastics. There flourished for a short period a 
school of liberal Mohammedan theologians, the Motazil- 
ites, who, while accepting the two fundamental doctrines 
of Islam — the unity of God and the divine mission of 
Mohammed, — refused to regard the Koran as an absolute 
religious authority, and sought to transform Mohammed- 
anism into a reasonable and ethical monotheism. They 
insisted on the rightful conformity of faith to reason, on 
human freedom, and on the rigliteousness as well as the 
unity of God. They endeavoured, in fact, to substitute 
for a God whose essence was absolute or arbitrary will a 
God whose essence was justice. This meant, however, not 
to develop or even reform, but to subvert and displace tbe 
Mohammedan idea of G^, and the wonder is, not that 
they failed in so arduous a task, but that they had the 
courage to undertake it. Mohammedan mysticism (Sufism) 
was a reaction, chiefly of the Persian mind, against the 
narrowness and harshness of the monotheism of the Arabian 
prophet. Unlike philosophy, it was not a mere exotic, 
but an indigenous growth within the Mohammedan area, 
and hence orthodoxy has never been able to eradicate it. 
It has been the chief support of spiritual feeling and the 
chief source of poetry in Mohammedan lands. It still 
flourishes, has branches innumerable, and through its poets 
has shed seed widely even over Christendom. The mystics 
refuse to think of God as an arbitrary unlimited Will, 
separate and apart from everything ; as one who reveals 
Himself clearly only through the words of a prophet ; as 
a being before whom man is mere dust and ashes, and who 
demands no higher service than fear, unquestioning faith, 
and outward obedience. In their view God is immanent 
in all things, expresses Himself through all things, and is 
the essence of every human soul. There is not only no 
God but God, but no being, life, or spirit except the being, 
life, and spirit of God; and every man may be God’s 
prophet, and more even than His prophet. For a man to 
know God is to see that God is immanent in himself, and 
that he is one with God, the universal life which breathes 
through all things. Such knowledge or vision must glorify 
all nature, and must dilate and rejoice the heart of him 
who possesses it. Joy and ecstacy must characterize the 
worship of the Sufi. A religious scepticism based on 
philosophical scepticism— disbelief in the existence of God 
grounded on disbelief in any truth not guaranteed by 
sense or mathematical demonstrafcion— was not unknown 
among the Saracens, although no work in defence of it has 
comedown tons, and perhaps none may have been writtea 
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III Algaisel philoaophioal sceptioum was combined with 
religious doffmatism and mysticism. He subjected the 
doctrines of the philosophers to a keen and hostile criticism, 
and maintained that reason was incompetent to reach the 
knowledge of God, yet cherished an ardent and exalted 
faith in God, based partly on the Koran and partly on 
mystic contemplation and devout experience.^ 

Jewish and Mohammedan religious thought wore inti- 
mately connected in the Middle Age, and ran a nearly 
pamllel course. The Kabbanites and the Karaites of Juda- 
ism corresponded to the orthodox and the Motazilites of 
Mohammedanism, {n their theism there was no new 
feature or peculiar significance. Jewish theosophic mysti- 
cism found expression in the Kabbalah. The idea of God 
there presented was at once excessively abstract and 
excessively fanciful. It must be studied, however, in the 
original source or in special works. The Jewi.sh philoso- 
phers differed little from tlie Arabian philosophers in their 
teaching regarding the evidences of the Divine existence, 
the nature and consequences of the Divine unity, and the 
meaning of the Divine attributes. At the same time, they, 
with a few exceptions, affirmed the non-eternity of matter, 
and did not, like the Arabian Aristotelians, represent pro- 
vidence as merely general. They maintained strongly the 
transcendence of God and the impossibility of the human 
mind forming any })ositive conception of His essential being. 
They hold that lie was known as necessarily existent, but 
also as in Himself necessarily unknowable. Their view of 
the unity of God led them to an idea of God which may 
not unjustly be designated agnostic, and which prevented 
their regarding either nature or Scripture as a revelation 
of what God really is. Almost alone among eminent Jew- 
ish writers of the Middle Age, Jehuda Halevi contended 
that the representation of God given in the revelation to 
Israel was self-evidencing, independent of the support of 
philosophy, and unattainable in any speculative way. The 
function of reason was, in his view, not to sit in judgment 
on what had been delivered regarding God to the Jews, 
but to repel the objections which philosophy had brought 
against it, and to show the inadequacy of the results 
reached by unaided human intelligence. Maimonides 
undertook to establish that reason and faith, science and 
revelation, were at one in what they affirmed regarding 
God, but in order to make out his thesis he sacrificed the 
literal sense of Scripture whenever it did not accord with 
the tenets of his philosophy, and substituted for the 
representation of God given through Moses and the 
])rophet8 one very different in character. His idea of 
God is highly abstract and metaphysical, — the idea of a 
being so unlike every other being that no name or predicate 
whatever when applied to Him can bear its ordinary, 
or indeed any intelligible meaning. Existence, eternity, 
unity, power, wisdom, justice, and other attributes, are 
not in Him what they are in any other being or even 
analogous in Him to what they are in any other being.^ 

^ Srhahrastiiui'H Oeschtchte der rfltgiohen v, philosophisch^n Sectm 
t)ei den Araiern, Oerin. trans. by Haarbriicker, ]850-'Cl ; Wustoiifebl, 
/>ie Akademie der Araher u. ihre Lehrer, 1837 ; S(*hinol<lers, Eeeai 
sur £colea Philoaophiques chez Im Arabes, 1842; Muuk, Melanges 
de Philosophie Juive el Arabe, 1869; Steiner, Die Mulazditen (nlet 
Freidenkerin Islam, 1865; Ronnn, Aver roes H VApen'tnsme, 18.62, 
Af. On Eastern luysticibni, see Thuhick, Sufism us s. Theosophia 
Persarum Paniheistica, 1821, and JlfiLUiensammlung aiis der morgen^ 
Idndischen Mystik, 1826; Cowell, “Persian Literature,” lu Orford 
Essays for 1855 ; Palmer, Oriental Mysticism, 1867 ; Kedhimse, The 
Mesnevi of JeUdU’d-Din, 1881 sq . ; Vaughan, in Pours with the 
Mystics, treat«t of the Oriental aa well as Oinstian mystics. For 
Persian mysticism in its latest forms, see T)e Qohmeau, Religicna et 
PkUosophie dans VAsie Centrals, 1866. On Algazel, see Gosche, 
** Uober Ghazz&lls Lebeii u. Werke,” in Abhand. {jihitol, v. hisL) d. k, 
Ahad. d. Wise. z. Berlin, 1858. 

® Mnnk, JSsq^iisse Ilistoriquede la Philosophie chez les Ju\fs, 1849; 
Eialer, VwUsfwngen Hdter die gildischen Philosophen dea MitteUiUers, 
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In Christian Europe the human mind took a fresh start Bsnsia- 
at the epoch of the Renaissance. It revolted against the 
authorities to which it had long been submissive, and^*^°^ 
exercised private judgment with a confidence uncorrected 
and unmoderated by experience. It turned with ardour 
to the free discussion of the greatest theme of thought, 
and probably at no period of history has there been more 
individual diversity of opinion on that theme. God and 
His relation to the universe were treated of from a multi- 
tude of points of view. Scepticism, naturalism, and pan- 
theism appeared in various torms ; all ancient systems of 
thought as to the Supreme Being found advocates; all 
modern theories as to the nature of the Divine were in 
some measure anticipated. Did our limits permit it would 
not bo uninteresting to expound the speculations concern- 
ing Deity of several of the writers of the Renaissance,— 
and especially, perhaps, of those three— Nicolaus of Ciisa, 
Giordano Bruno, and Thomas Gampanclla. The tlieo- 
Sophie mysticism of the period was a preparation for the 
Reformation.^ 

The fusion of theology and philosophy was the distinc- 
tive feature of mediaeval Christendom ; their separation 
has been a marked characteristic of modern ('Ihristendom. 

Even when both have been occupied with religious 
inquiries and thoughts of God they have kept apart ; they 
have often co-operated, but seldom commingled. Theology 
has been on the whole cleric, and comparatively conserva 
tive ; philosophy has been on the whole laic, and com para 
tively progressive. But for theology holding fast to what 
had been handed down as truth regarding God tlicro must 
have been little continuity or consistency in the duvolopment 
of religious convictions ; but for jihilosophy restlessly seek- 
ing ever more light there would have been little growth or 
increase of knowledge of the Divine. 

The Reformers held that there was a knowledge of God The 
naturally planted in the human mind, and also derivable ^fomia- 
from observation of the constitution and government of**°®' 
the world, but that this knowledge was so marred and 
corrupted by ignorance and sin as to require to be con 
firmed and supplemented by the far clearer and fuller light 
of the special revelation in the Scriptures. They were 
deeply sensible of the evils which had arisen from the 
over-speculation of the scholastic divines on the nature of 
God, and were under the iinjireshion that it would have 
been well if men had been content to accept the statements 
of Scripture on the subject with simple and unhesitating 
faitli. Luther wished theology to begin at once with Jesus 
Christ. Melanchthou said, “ There is no reason why wo 
should devote ourselves much to these most lofty subjects, 
the doctrine of God, of the unity of (UkI, of the Trinity oi 
God”; and in the early editions of his Lori Commmies he 
entered into no discussion of these themes. Zwingli in his 
De Vera et Falsa Religiove and oven Calvin in his lusUtutto 
Heligionis C/nisliaiuc delineated tlie dartmia de Den only 
in outline and general features. In the confessions of the 
churches of the Reformation nothing which the ancient 
church had (jccuinonically determined as regards that 
doctrine was rejected, and nothing new was added theieto. 

It soon became apparent, however, that the mind would 
by no means confine its thoughts of God within tlu Iimit.s 
which the liofoniiers believed to be alone k git i mate and 
safe. The idea of God is so central in relmion tliat it 
must affect and be affected by every cluingc of Ihonght on 

1870, 1876; Joel, Bettr&ge z, Oesrh, d, Phdnwjdm, 1^76 On tlio 
Kabbalah, Fraiifkaml Gmsbmg. Kauliiiann, <,rsthnhl, dn Alt ru 
httenlehre in der judisrhen ReUrju/n^phdo^oftlm dn MdUhdiers, 

1877; Friedlandcr, Uuide of the Pnphxcl of Mnimonidfs, .i voIh., 

* }fL,Qsxrw\e*sPhdosophi8che Weltan.schauunq dnr Rfijonnalumm^t^ 

1887; Packet's Religumsphilosoph%e,\, 51 59, 69-75, 76-80, Boblias 
Conoscenza d% Dio, ui. 1-90. 
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any religious theme. The many and violent controversies 
within Protestantism all reacted on the doctrine relative 
to Deity, causing it to be studied with intense energy, but 
in a manner and spirit very unfavourably on the whole, to 
truth and piety. Eveiy new dispute elicited more abstruse 
conclusions and more subtle definitions. In the disputa* 
tions of orthodox divines of the 17th and 18th centuries as 
to the nature, the attributes, the decrees, and the operations 
of God, we see scholasticism with all its peculiarities re- 
introduced and often exaggerated. Yet Protestant theism 
was in various respects an advance on that of the doctors 
of mediaeval scholasticism. The protest of the Beformers 
against the faults of the scholastic treatment regarding 
did not lose its pertinency or value because their own 
followers fell into these very faults. If the subsequent 
history plainly showed that the doctrine could not have 
been so fixedly and exhaustively determined by the ancient 
church as the Reformers supposed, it also showed that 
the scholastic treatment of the doctrine had been justly 
condemned by them, and that speculation regarding God 
when not rooted in spiritual experience must necessarily 
be unfruitful The scholasticism of Protestantism was in 
essential contradiction to the genius and aim of Protestan- 
tism. Then, in the Protestant doctrine of God more 
prominence was given than had previously been done to 
His manifestation in redemption, to the relation of His 
character towards sin, and, in particular, to the attribute 
of justice. The strong emphasis laid on the righteousness 
of God marked a distinct ethical advance. ' At the same 
time the idea of God in the older Protestant theology was 
far from ethically complete. His fatherhood was strangely 
ignored or most defectively apprehended. Absolute sove- 
reignty had assigned to it the place which should have 
been given to holy love, and was often conceived of in an 
unethical manner. Further, whereas among medueval 
theologians it was the rule and not the exception, ambng 
Protestant divines it was the rare exception and not thh 
rule, to affirm God to be unknowable. They asserted 
merely His incomprehensibility and man’s limited know- 
ledge of His perfections. They did not in general, how- 
ever, abandon, at least explicitly, the premiss from which 
medimval theologians inferred the Divine incognoscibility, 
namely, that the absolute simplicity of the Divine essence 
was incompatible with the existence of distinctions there- 
in.^ 

Anti* Difierence of opinion as to the relauon of reason to 
Scripture was in the Protestant world one ot the chief 
causes of difference of belief as to God. Assaults on 
trinitarianism were contemporary with the Reformation, 
and they proceeded more on the conviction that the 
doctrine of the Trinity was unreasonable than that it was 
unscriptural The founder of Socinianism, indeed, not 
only fully accepted the authority of Scripture, but went 
so far as to represent it as the source of all religious truth, 
even of the i)rimary truths of natural religion ; yet, while 
he thus apparently and in theory attributed the knowledge 
of God more to Scripture and less to reason than did 
Luther or Calvin, really and in practice he did just the 
reverse, because he conceived quite otherwise of the con- 
nexion between Scripture and reason. While be held 
Scripture to be the source of religious truth, he also held 
reason to be so the organ of religious truth that nothing 
contrary to reason could be accepted on the authority of 
Scripture, and that only those declarations of Scripture 
could be deemed to be interpreted aright which were inter- 
preted in accordance with the axioms of reason. Luther, 
on the other hand, proclaimed aloud, Strangle reason like 

^ Oass, OeacK d. prot Dogm,, i , lleppe, JJognu, d deutsch, I*rot€a- 
tantumuavmJGtmJahrh*^ I ; Frank, d, proL ThtoL, i. ; Demer, I 
Mift o/JProL Th», u. ; and Mnllar, De GodaUer tan CcMm, 1883. I 


a dangerous beast if it dare to question Scripture ; and 
Calvin, although he did not speak so hardily, demanded 
the unqualified submission of reason to the authority of 
Scripture. Antitrinitarianism has maintained its ^ound 
throughout the Protestant area, Im assumed a variety of 
forms, and has exerted a powerful influence. It has been 
unable, it is often said, to do inore than revive the 
doctrines which distract^ the ancient church and were 
condemned by it as heresies. And this must be so far 
admitted, tl^e doctrine of the Trinity comprehends only 
a few propositions, and every departure from it must 
involve a rejection of one or more of these, and m^t, 
consequently, belong to some one of a very few possible 
types or classes of belief. But essentially the statement is 
superficial and unjust. For the ways in which, and the 
grounds on which, both the affirmations of which the 
doctrine consists and the negations of these have been main- 
tained have not been the same. Alike the defences and the 
attacks have in the later era implied a deeper consciousness 
of the nature of the problems in dispute than those of earlier 
times. As of history in general, so of the history of the 
doctrine of God, it holds good that no present has been the 
mere reproduction of any past. The rationalistic process Deiai 
was carried farther in English deism and its Continental 
developments. Deism sought to found religion on reason 
alone. It represents nature ** as the sole and sufficient 
revelation of God. There is no warrant for the view that 
the deists held nature to be independent of God, self- 
conservative and self-operative, — or, in other words, God 
to be withdrawn from nature, merely looking on and 
** seeing it go.” They believed that God acted through 
natural laws, and that it was doubtful if He ever acted 
otherwise than through these. Whatever was taught 
about God in Christianity and other positive religions 
beyond what reason could infer from nature ought, in 
their opinion, to be rejected as fiction and superstition. 

All tbeir zeal was negative, — against “superstition,” 
What was positive in their own doctrine bad but a feeble 
hold on them. God was little more to them than a 
logical inference from the general constitution of the 
world. They lacked perception of the presence of God, 
not only in the Bible, but in all human life and history.^ 
Modern philosophy, from its rise to the close of the 18th Mode 
century, showed a double development, the one ideal and 
the other empirical, the Cartesian and the Baconian. The ^ 
former was the more essentially religious. Descartes en- 
deavoured to found philosophy on an indubitable refuta- 
tion of absolute scepticism. Such a refutation he believed 
himself to have effected when he had argued that thought, 
even in the form of doubt, necessarily implies the exist- 
ence of him who thinks; that the implication yields a 
universal criterion of certainty ; and that the presence of 
the idea of God in a man’s min^ the consciousness of the 
mind’s imperfection, and especidly the character of the 
mind’s concept of God as that of the most real being con- 
taining every perfection, demonstratively establish that 
God is and is what He is thought to be. God is and ir 
true ; therefore man has not been made to err, and what 
ever he clearly and distinctly sees as true must be true. 

In the opinion of Descartes, the idea of God is inherent 
in reason, is the seal of all certainty, and the corner-stone 
of all true philosophy. To the whole Cartesian school 
theology was the foundation of all science. To Spinoza, 

* Besides the works of Gass, Frank, and Domer already mentioned, 
see the histones of deism by Leland, Lechler, and Sayons; of 
rationalism by Btaadlin, Tholuck, Hagenbach, and Hurst; Noaok’s 
FreidenkeTf 8 vols., 1858-56; Farrar’s CWf. Iftat, qf Free Thought^ 

1863; Hunt’s jRsZ. Tfumght %n MngUmd^ 8 vols., 1870-78; Leslie 
Stephen's FtTigl Themght %n the BighUmUh Cent,, 2 vols., 1888; 
Cairns's Unbek^ tn the SigkUmih GmLy 1881; Beard’s Hdf, Letd,^ 

1888 ; and the 2d vol of Gillett's God tn iTtiman J^oughit 1874. 
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fdko moit fiil];ir developed aome of the dietinetive principles 
of Descartes, it was identical with all science, for to him 
Qod was the only substance, and all things else were 
only His attributes or modes. Besides the pantheism of 
Spinose^ the occasionalism of Quelinx, Malebranche’s vision 
of things in Ood, Leibnits’s pre-established harmony and 
optimism, and Wolfs rationalism were natural, if not 
necessary, outgrowths from the same root, — Cartesian 
theism. Perhaps, of all the many services to the cause 
of theism with which Cartesianism must be credited the 
greatest was that it constantly gave prominence to the 
absolute perfection q£ Qod.^ Baconian or empirical philo- 
sophy was content if, by the ways of causality and design, 
it could rise to an apprehension of a First Cause and Su- 
preme IntelUgence. It tended of itself to a phenomenal- 
ism, sensationism, associationism, unfavourable to theism. 
It was, however, counteracted, restrained, and modified by 
Cartesianism and Platonism, and it naturally allied itself 
with positive science. The massive defence of theism 
erected by the Cambridge school of philosophy against 
atheism, fatalism, and the denial of moral distinctions was 
avowedly built on a Platonic foundation. The popularity 
during the 18th century of the design argument, and what 
was called physico-theology, was largely duo to the impres- 
sion made on the general mind by the brilliant discoveries 
of the founders of modern astronomy, chemistry, and other 
physical sciences. Bishop Berkeley shonved how an em- 
pirical philosophy might be logically evolved into a theistic 
immaterialism, Hume how it might be logically dissolved 
into an agnostic nihilism. 

'Kti- In the 16 th, 17th, and 18 th centuries mysticism had 

» many representatives, several of whom, as, eg,^ Weigel, 
Ottingen, Swedenborg, and especially Jacob Boehme, are 
entitle to a considerable place in any detailed history of 
theism. To the eyes of Boehme God revealed Himself 
from without and within in the most real and intimate 
manner. In the powers, antagonisms, and conjunctions 
of creation he saw the energies, struggles, and victories of 
the creative Spirit itself ; in the constitution and opera- 
tions of physical and human nature, the essential constitu- 
tion and necessary processes of the Divine nature. His 
thoughts of Qod were in stnking contrast to those of the 
deists and natural theologians of the 17th and 18th cen- 
turies, and strikingly anticipated those of a Schelling, 
Hegel, and Baader in the 19th century. Could Sweden- 
borg’s doctrine of correspondences be verified, our means 
of insight into the character of God would bo largely 
extended. 

The 19 th century is sufficiently far advanced to allow 
us to see that a new epoch even in the history of theism 
began near its commencement. The revolution in philo 
Sophy initiated by Kant has profoundly affected theistic 
thought. It has introduced that type of agnosticism 
which is what is most onginal and distinctive in the 
antitheism of the present age, and at the same time stimu- 
lated reason to undertake bolder inquiries as to the Divine 
than those which Kant prohibited. Tlio enlarged and 
deepened views of the universe attained through the dis- 
coveries of recent physical science have rendered incredible 
the idea of a God remote from the world, irresistible the 

^ Saisnet, in the first part of Ins Modem Pantheism has some- 
what elaborate studies on (1) the theihiu of Descartes, (2) God lu 
the system of Malebranche, (3) the pantheism of Spinoza, and (4) the 
theism of Leibnitz Huber (1854) and Elvenich (1865) have wntton 
special treatises on the Cartesian proofs of the Divine existence. 
Among the most thorough studies of Spinoza are those of Canierar, 
Pollock, and Mortineaiu Herder, Voigtlander, and others have 
malntaiued that he was a theist, not a pantheist On the Thiodicie 
of Leibnitz theie are three excellent papers by Prof Toirty in the 
Anc2b«er JRsv, for October, November, and December 1885. The best 
general history of philosophy is Kuno Fischer’s ; the best history of 
Cartesianism F. BoniUier's. 


conviction that tbe eternal source of things must be 
immanent in their constitution, changes, and laws. The 
rapid ^owth of biolo^ and the spread of the doctrine of 
evolution have not only tended in the same direction, but 
given a new and nobler conception of the teleology of the 
universe, and, consequently, of God as the supreme in- 
telligence. History— which the natuial theologians of the 
18th century so strangely ignored, which the solitary 
Italian thinker Vico alone recognized with clearness and 
comprehensiveness of vision to be neccssaiily the chief 
scene of the self-revelation of God— began with Lessing 
and Herder to be generally seen m its tiuo religious light. 

The comparative or historical method of study has created 
two disciplines or sciences, comparative theology and 
Biblical theology, — which are both largely occ upied with 
tracing the development of the idea of (4od. The ethical 
spint of the age has so told on its religious teaching that to 
no generation save that to which the gospel was originally 
given has the Divine fatherhood been so distinctly set 
forth as to the present. Dogmatic theology, especially in 
Germany, has been earnestly acti\o , and its chief repre- 
sentatives have laboured so to amend and advance the 
doctrine concerning God that it may satisfy the new 
requirements which have arisen. 

It u now necessaiy bncHy to indicate theproBeut state ol thought Present 
on the chief points and problems of theism state of 

As to the oiigin, then, of our actual idea of Qod, that, it is seen, thought, 
can only bo the whole religious history of man which pieceJes it, Ongm of 
and the whole religious lutuie of man which undeilies that history, idea of 
It 18 absurd to refei exclusively to any fa( nity, intuition, or feeling, God. 
any revelation or lustruction, any person ot event, what can bo 
traced in growth and formation tliiough thousands of years, and 
can lie shown by facts and documents to have lieen influenced by 
all the chief causes whuh have made history what it is. The 
history of the idea oi God is the ( entio of all histoiy, both explained 
by and explaining it, and oui niuetecutli-rontuiy idea of God is 
the result of the entiie histouco-psycholognal ])iOLObS which has 
produced the cultuie and religion of the 19th century. The idea 
of God 18 what it now is ber ause God’s w hole guidance of man and 
mail’s whole search ioi Ood, the whole economy and evolution of 
things and the whole constitution and development ot thought and 
feeling, have been what they have been fiom the beginning of 
history to the present time. Anthropology, compaiativo psydio 
logy, the seieuco of language, comjiarative theology, Biblical theo- 
logy, the hibtoiy of philosophy, and the histoiy of Clirisliaii 
doctrine, have ail been engaged in attemiding to dwover the 
factors and stages of the vast ami complex iirocess whuh has 
lesulted in the accepted idea of Goti, and, by then scjiarate and 
copjunct endeavours, they have succcetled in casting gicat light on 
all paits of the proc e- 

As to the absolute aistoiical origin of Ihoism— as to whcio, when, 
and how the theistu conception oT the Divino 1 1 st olituincd it cog- 
nition among men— a dehmtive answer has not jV»t ’ m n loached 
But the labour expended on the problem has not been \vasted It 
has made clearer the nature of the inquiry, lendered appuient the 
unsatisfactouncss ot }>re> lous bolutions, opeiitd up glimpses of diveis 
ways by which men have been Ic <l to belief in the unity of Ood, 
and accumulated means and materials foi futiin and piobably more 
successful work. 

The question as to the psydiologital origin of Iheism cannot bo 
wholly scpaiatod fioni that as to its histoiical oiigin Unless 
theism can bo diown to be the piiinitive foim of icligiou, it raniiot 
bo held to have had an entirely pcculiai ami district psychological 
origin, but must bo viewed iih simply a phase or dcvdoprnciit ot 
leligioii It cannot bo said that tneio is as yet agree incut as tei 
the psychological oiigin, or as to the psydiologie al eenistitiitioii 
even, of religion. The hypothesis of a siiiipio iniprrt elion ot tin 
knowledge of God and spn itual Ihiugs thiough pninitn < v < I etioii, 
or thiough insti action and tradition which go batk to dm Iini 
appearance ot man on caith, still ictaiiis i hold on ce it iin e oum r 
vativc nuuds, but has reeeived no contirmatioij tiom iiKnh rn itrui 
and discovery, and is plainly of its veiy iiituie inicJMjiiiti A 
revelation relative to God in woids or signs eoiild have no me anme 
to a mind devoid of thrmghts of God, spirituil jiisliuetion is only 
possible whole thcio at e spiritual powers to iinehistjid and pront 
Dy it; tradition will cirry nothing fui to wlnth iiitelligeme is in- 
difTeient There have lieeii in iny at te ni| t e ni i<h during th» present 
century to refer the origin of bdiet in foxl to somi emotional 
source, some element or state of s« risitrvity J hus Mr mss has re 
affirmed the hypothesis of Epicurus, LucictiuB, and } I time, tnat 
fear made the jgods, Feuerbach has resolved nliwoii into ucsir^ 
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God being couv^avcu to be wbat man wonia wish himself to be; 
Schleiermacher has argued that a feeling of absolute defjendenee, 
of pure and complete paasiveness, is our evidence for the presence 
of an infinite enex^g^, an infinite being; Hansel has represented 
the feeling of dependence and the conviction of moral obligation as 
the sonrces of the religious oonsciousness ; Pfleideier represents reli- 
gion as a response to the sense of conflict and contradiction between 
man's feelings of dependence and of freedom ; EauwenhofT traces 
its origin to respect (jiehtunff), the root also of moral conduct and 
of family life; others have r^erred it to specific ethical feelings; 
and many have represented it to be essontiiuly love. The number 
of these attempts and the diversity of these results are explained 
by the complexity of religious feelmg. In religion all the reelings 
which raise man above tne merely animal condition are involved. 
Man is not religious by any one feeling or by a few feelings, but 
by the whole constitution of his emotional nature. His heart, 
with all its wealth of feelings, has been made for God. Hence all 
the theories referred to have easily been shown to be one-sided, 
and to have exaggerated the significance and influoncc in religion 
of particular emotional elements, but honco also they all contain 
more or less important portions of the tiutb, and have all contri- 
buted towards a knowlod^ of the full truth. Man is not only, 
however, disposed by all his chief seiitimonts for religion, but all 
those sentiments, when normally and healthfully developed, tend 
towards theism. It is only in a tlieistic form of religion that they 
can find true rest and satisfaction. One God can alone he the 
object of the highest devotional fear, can alone lie regarded as 
ideally perfect, or as a being on whom the worshipiier is absolutely 
dependent, can alone he loved with the whole heart and esteemed 
with undivided rovcrcnco, can alone he recognized as the sole author 
of the moral law, the alone good. The theories which trace the 
origin of religion to fooling have the merit of recognizing that 
religion is nut an affair of mere intellect; that the Divine could 
not oven he known by men if they had not feelings and affections 
as well as intellectual powers ; that, if God lie love, for example, 
He can only he known by love ; that, if He have moral attributes, 
we must have moral feelings in order to bo able to recognize them. 
On the other hand, in so far as those theories represent religion as 
reducible to mere feeling or as independent of intellect, they have 
the fault of overlooking that all the feelings included in religion 
presuppose aiipreheiisions and judgment^ and are valid only in so 
far as they have the warrant of intelllgi*jco. It is as much an 
erroi, however, to account for ndigion b^ any one intellectual 
principle os by any one emotional element. Koligion has no one 
siNiciai seat, hucli as *^the central point of unity behind conscious- 
ness," imagined by Schleiermacher; no **hpccial organ," such as 
“ conscience ’* w^as supposed to be by Schenkel ; and no ono s|»ecial 
principle of cognition, such ns the law of causality has been repre- 
sented to he by several philobojdiers and thoologians. All the 
ultimate ))rincip]es of cognition are involved in religion, and all 
lead, if cuusistenlly followed far enough, to theism. The whole 
head as vrell as the whole heart has been made for religion, and for 
the jierfrct form of religion. Max Muller, in his Hiboert Lectures^ 
traces the idea of God to a special faculty of religion — a suhjoetivo 
faculty for the apprehension of the intiiiito,” ‘‘a mental faculty, 
which, independent of, nay, in spite of, sense and reason, enables 
man to apprehend the infinite under different names and under 
varying disguisoB." This view will not hear, iierhaps, a close 
scrutiny. The infinite, as an implicit cmdition of thought, is not 
more involved in ndigious than ui other thought. Wo cannot 
think anything ns finite without implying the infinite. Hjmee 
ounnol thought of eveept as crtcnsively, nor time c\co}it as jiro- 
infinite. As a condition of thought, the infinite is in- 
volved in religious knowledge only so far as it is involved in all 
knowUslge. On the other hand, as an explicit object of tliought, 
it is not present in the lower forms of religion at all, which exist 
only lieeauBo the thought of infinity is not associated in the leligious 
consciousness with that of Deity, except whore n^flexion is some- 
what highly developed : and, even in the highest stages of religion, 
it is only apprehended as one as{H*ct of Deity, Infinity is not God, 
but merely un attiihiite of tlie attributes of God, and not even an 
exclusively Divine attiUmte. The hyiiothosis that the idea of God 
is gained by intuition or vision is proved to lie eiToneous by the 
fact that the idea of God, and the process by winch it is reached, 
are capable of being analysed, and therefore not .siinide, and like- 
wise by the variety and discordance of the ideas of God which have 
been actually formed. The apiirehension of God seems to he only 
possible through a process which involves all that is essential in 
the human constitution — will, affection, intelligeuce, conscience, 
reason, — and the ideas which they supply— cause, design, goodness, 
infinity, &c. These are so connected that they may all he embraced 
in a single act and coalesce in one grand issue. During the last 
thirty years there has been more psychological investigation as to 
the ori^n and nature of roli^on tnan during all previous history, 
and the whole tendency of it has been to set aside all solutions 
which represent man as religious only in virtue of particular senti- 
ments or princixdes, and to make manifest that the psychology of 
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religion is that of the entire human nature in a special relationship. 

The best of the later investigationa are much more thorough and 
comprehensive than any of earlier date.^ 

The agnosticism originated by Kant has been one of the distinc- Kantun 
tive and prominent phenomena in the histoiy of relijgion and theism agno^i 
during the 19th century. It sprang ont of an earlier agnosticism, cism. 
Hume and his predecessors admitted that the conditions of tliought 
— otherwise, the categories of experience or ideas of reason — ^were 
in appearance necessary and objectively valid, but in reality only 
arbitrary and subjective, their seeming necessity and objectivity 
being illusory, and consequent on mere r^titious and accidental 
assomations of sensations and feelings. Kant showed that they 
wore not only seemingly but really necessaiy to thought, and 
irresolvable into the particular in experience. He denied, however, 

Giat we are entitled to consider them as of more than subjective 
applicability, — that what we necessarily think must necessarily be, 
or be as we think it. He affirmed all knowledge to he confined 
to experience, the phenomenal, the conditioned. It was quite in 
accoraance with this view of the limits of knowledge that he should 
have denied that we can know God, even while ne affirmed that 
we cannot hut think of God. It was by no means in obvious 
harmony with it that he should have affirmed that we must, on 
moral grounds, retain a certain belief in God. Sir *W. Hamilton 
and Dean Mansol followed Kant in holding that we can have no 
knowledge of God in Himself, as knowledge is only of tlio relative 
and phenomenal. Th^ strove to show that the notions of the 
unconditioned, the infinite, the absolute, are mere negations ot 
thought, which destroy themselves by their mutual coutindictions 
and by the absurdities which they involve. Yet both of these 
philosophers held that there is a revelation of God in Scripture 
and conscience, and that wo are hound to believe it, not indeed as 
teaching us what God really is, hut what Ho wishes us to believe 
concerning Him. Herbert Spencer, adopting Kant’s theory of 
the limits of knowledge, and regarding as decisive Hamilton and 
Mansel’s polemic against the philosomiios of the Absolute, has 
concluded that the only truth underlying professed revelations, 
positive religions, and so-culled theological Kciences is the existence 
of an unknowable and unthinkable cause of all things. In the 
view of the Positivist the unknowable itself is a mcta])hyBical 
fiction. The Kantian doctiiiie has had a still more extensive 
influence in Germany than in Britain, and German philosophers 
and theologians have displayed great ingenuity in their endeavours 
to comhino with it some sort of recognition of God and of religion. 

Fries, De Wette, and others have relegated religion to the splieio 
of faith, Schleiermacher and his followers to that of feohng, Bitsclil 
and his school to that of ethical wants, F. A. Lange to that of 
imagination, &c. Their common aim has been to fi^nd for piety 
towards God a special place which tlicy can fence off from the rest 
of human nature, so as to be able to edaim for religion indopeiidence 
of reason, apeonlatioii, and science, a right to existence even 
although necessarily ignorant of th«* object of its faith, teeliug, 
moral sense, or phantasy.® 

The movement indicated lias led to no direct conclusion which 
has ohtainod, or is likely to obtain, general assent. It has had, 
however, a very important indirect result It has shown how 
interested in, and uopondent on, a true criticism or science of 
cognition are theism and theology. It has made increasingly 
manliest the immense significniice to religion of the problem as to 
the ])Owors and limits of thought which Kant stated and discussed 
with so much vigour and on^nality. Hence resean'h into what 
the Germans call die eikcniitnissthcoretischen Gruudsatze’* — the 
philosophical bases — of theism has been greatly stimulated ami 
advanced by the movement. This is an enormous pin, which 
more than compensates for sundry incidental losses. Kant’s solu- 
tion of the problem which he placed in the foreground of philosophy 
has not been found to he ono in which the mind can rest. From 
his agnosticism down to the very empiricism which it was his aim 
to rotate descent is logically iiievitahlc. The aguosticism of piety 
haa in no form been able to discover a halting place,-— a spot on 

1 Among recent dlsqnlsUionR m te tlie psychological oiigln of the religion*! 
conselousness and the conception of God may be speclfi<>d— I'fleideier’s in laM 
ed of his R€l\ffion$philo$ophtc\ Btedenuanns in last ed. of his lhffnuittk\ Yt 
Hermann's in his Dtc Ih^hgton im Vcr/tdltmsn zum Weltertcnm^i widznr Stttlich^ 

1879; Kaftan’s in his Pas Wesen dec chi. Rcltgton^ 1881 ; Lipaius’s In his 
PhthsaphU tttid Religion. 1885; and Rauwep ''off’s in his *'0nt8taan van don 
Godsdienst,*’ Theol. l\)il»chr.t May 1885. 

* Among woiks in vrlilch it is denied that the leal nature of God can he 
known are— Kant’s AV.cf.r. T. ; Fichte’s itr alter OffenJharung \ Schlelermacher's 
Reden^ JDialekttJt, and Glauhaulehre ; Trendelenburg's Log. Untcrsuchungen^ li. 
if} x^.-axlv.; Ilanilltun’s Lect on i/ef., and Piseutsious ; Manael’s Bampton Led., 
taii PMlosophgo/thc Condtltonedi First Principles i and the writings 

of Lange. Uitwhl, and otlier Mco-Kantlsts. Among works in wliich the real eog- 
noRcibility of God is affirmed are— Calderwood's Fh. of the Piffmte ; C. Hodge's 
Ses. Th.^ i.; M'Co'th's ltd. of the Afincf, Phih Series. Ac,; H. B, Smith’s Intr, to 
Ch. Fh.t and Ft»dh and Philosophy \ Maitfice’s What is Revelation f\ Young's 
Province of Reason ; and Harris's Phil. Rasa of Theism. See also Robe^ 

Pe la CerMvde. Ac., 1880; Olld-Lapmne, De la Certitude Morale^ 1880 ; Q Derepaa 
Les Thitndes de t'Jbieonnaissabtet 1883 ; G. Matlieson, In Can the Old Faith Live 
mth the Feuf, 1885 ; K. T. Smith, Man’s Knowledge of Man and of Cod, 1886 ; 
Schramm, Pie Erkemharkeit OotteSj 1876 ; and Bertling, Die Erkennbarkeit OoUee, 

1886. 
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tvliicli to vaiM theism or any solid rel^ons oonstmction. In^no 
lorn has it boen able to ^rove its legitunacy, to maintain its self* 
eonsistoncy, or to defend itself successfully against the agnosticism 
of unbelief. It is, therefore, not surprising that it should have 
been very generally regarded as dangerous to theism in reality, 
even when triendly to it in intention. Yet there is much in the 
theory of cognition on which it proceeds which the theiat can 
utilize. Indeed, no theory of cognition can afford a satiafactory 
basis to theism which does not largely adopt and assimilate that of 
Kant. He has conclusively shown that all our knowledge is a 
synthesis of contingent impressions and necessary conditions ; tliat 
without the latter there can be neither sense, understanding, nor 
reason; that they constitute intelligence, and are the light of 
mind ; that they also pervade the whole world of experience aud 
illuminate it ; that there^is neither thing nor thought in the uni* 
verse which does not exhibit them in some of their aspects ; that 
apart from them there can be no realitv, no truth, no science, 
'l^e agnostic corollaries appended to this theory by Kant aud 
others, instead of being necessary consequences from it, are ineon* 
sistent with it. Kant and the agnostics say that we know only 
the conditioned; but what they prove is that wo know also the 
conditions of thought, and that these conditions are themselves 
unconditioned, otherwise they would not bo nei^esaary. They alfirm 
that we can know only the phenomenal and relative, but what they 
establish is that it is as impossible to know only the relative and 
phenomenal as to know only the absolute and noumenul, and that 
in so far as we know at all we know through ideas which are 
absolute and noiimenal in the only intelligible, and in a very real 
and important, sense. They maintain, what is very true, if not a 
truism, that the categories are only valid for experience, aud they 
imply that tliis is because experience limits and defines the cate- 
gories, whereas, according to their own theory, it is the categiiries 
which condition exiierienco and entei as constituents into all 
ex{>erienco, so that to say that the categories are only valid for 
experience means very little, oxpononce merely existing so far as 
the categories enable us to halve it, and being valid so far as the 
categories are legitimately applied, although not farther, which 
leaves no more pTcsuiuption against religious experience than 
against sensibU* ex|)enonce. They have denied the objective validity 
of the categoiies or necessary conditions of thought. This denial 
is the distinctive feutnru of all modem agnosticism ; and tlio theist 
who would vindicate the reality of his knowledge of (lod, the legi- 
timacy of his belief in God, the worth of his religious experience, 
must refute the reasonings by which it has been supported ; show 
that cons(*iousues8 testifies against it, the subjectivity of any true 
category being unthinkable and inconceivable ; and indicate how 
its admission must subvert not only the foundation of theology but 
of all other sciences, and resolve them all into castles in the sir, 
or into sucli stuif* as dreams are made of. In the accomplishment 
of this task as much guidance and aid may be found, poiliaps, in 
the theories of cognition of Ferrior and Hosmini os from those of 
any of the Gormans; but Hegel and his followers, not a few ot the 
Herbartists, Uhici, Harms, and many other German tliinkei's, 
have contributed to show the falsity of the critical tlieory at tins 
point. Amended licre, it is a theory mlmirably fitted to be Hie 
corner-stone of a ]ihilosopliical tlioisni. 

More may be attempted to be done iii the region of tlie necessary 
'yof and unconditioned The conditions ot thought, the catcgoiics of 
Ab- cx^Mnience, the ideas of reason arc all linked together, so that each 
tc. has its own ]ilace and is jiart of a whole. And o( what whole ? 
The idea of God. All the iiietaphj^sical e^tegoiies are ineliided 
therein, for God is the Absolute Being ; all the physical categoiies, 
for He is Absolute Force and Life; all the mental cdtegories, for 
He is Absolute Spirit; all the moral categories, for He is the 
Absolutely Good. The idea of God is the rndicst, the most 
inclusive, the most comprehensive, of all ideas. It is the idea of 
ideas, for it takes up all other ideas into itself mid gives them 
unity, so that tln‘y constitute a system The whole system ishucs 
into, and is rendered organic by, the idea of God, wbicli, indeed, 
coutalns within itself all the idi*us which are the conditions of 
human reason and the grounds of known exisleiiee. All sciences, 
and even all phases aud varieties of human experience, aie only 
developments of some of tho ideas included in this supreme ami 
all-comprehensive idea, and the developments have iii no instance 
exhausted tho ideas. Hence lu tho idea of God must be the whole 
truth of the universe as well as of the mind. These sentences are 
an attempt to express in tho briefest intelligiblo form what it was 
the aim of the so-called philosophy of tho Absolute to prove to be 
not only true, but the truth. Hegel and Scbelling, Krause and 
B^der, and their associates, all felt themselves to have the one 
mission in life of making manifest that God was thus the truth, 
the light of all knowledge, self-revealing in all science, the sole 
object of all philosophy. The Absolute with which they occupied 
themselves so earnestly was no abstraction, no fiction, such as 
Hamilton and Manse! supposed it to be, -—not the wholly indeter- 
minate, not that which is out of all relation to everytliing or to 
anything, not the Unknowable, — ^but the ground of all relationship, 


the foundaton eUke or exuuntce and of tlioagnt, that which it U 
not only not IwnomWe to know, hut which it is impossible not to 
know, the knowWgo of it being implied in all knowledge. Hewl 
expre^d nrt only his own conviction, but the ceutrafand vitol 
thought of the whole anti-agnostic movement which f‘ulmitiatod in 
him when he wrote “The object of religion is, like that of philo- 
Sophy, the etenial truth itself m its objective existence : it is God. 
and nothing but God, and the explanation of (iod. Philosophy i< 
not a wisdom of the world, but a knowledge of the unworldly ; not 
a knowWge of outward matter, of empirical being and life but 
knowledge of that which is eternal, of that which is God and which 
flows frotn His nature, us that must manifest and develop itsolt, 
Henee philosophy iii explaining religion cxplaiiis itself, and in 
explaining itself explains religion. Philosophy and religion thus 
coincide m that they have one and tho same object.” The 
adherents of the philosophy of the Absolute must be mlmiited to 
have fallen, in their revulsion from agnosticism, into many extra 
vagances of gnosticism ; but a tlnost who do»‘s not sympathize 
with their main aim, and even accepts most of the results as to 
which they are agreed, cannot be ciediU*d with having timeh 
philosophical insight into wlmt a thorough and eons ustmit theism 
implies. A God who is not tlie Absolute as they understoinl the 
term, not the Unconditioned revealed in all that is conditioned, 
and the essential content of all knowledge at its liighest, (Miiiiot 
be the God either of a profound philosojihy oi a fnlly-develoiK*d 
religion. The philosophy of the Absolute was, on the whole, a 
great advance towards a philosopliical theism.^ 

And yet it was largely pantheistic, and tended strongly townnls 
pantheism. This was not surprising. Any philosoidiy which is 
in thorough earnest to show that God is the grouinl of all existence 
and the condition of all knowledge must find it ditlicult to letain 
a firm grasp of the personality and transcendence of the Divine 
and to set them forth with due prominonec. Certainly soiiio of 
the most infinential representatives of the philosrqdiy of the 
Absolute ignored or misrepresented them. 'I'he couscciueuee was, 
however, that a band of thinKcra soon ai)])eared who were animated 
with the most zealous desire to do justice to these aspects «)f the 
Absolute, and to make evident the oiu sidedness and inade(|na(‘y 
of every puntlioistie eunccption of the Divine This was the 
common aim of those who gatherecl around the younger Fichte, 
ami whose literary organ was the ZaUtcIm/l ftlr Philoaophie. 
Chalybuus, K. Ph. Fischer, Seiiglei, Weissc, Wiith, and IJlrici 
may bo named as among tlie ablest and most activi*. The Komau 
Catholic (Tinither and liis followers worked in iiiiieli the same 
spirit. Lotze has effuetivoly co-operated by his ingeniDus deteneo 
ot the thesis that “perfect poisonality is to be found only in God, 
while in all finite spirits there exists onlv a weak inntaiif>n of 
personality ; the finitonoas of the finite is not a pnuluetive comli- 
tioii of personality, but rather a limiting baniei to its iKTiect 
development.” This movement also, then, lias tended to develop 
and contributed to enrieb the theory of tin ism Its speidul mis- 
sion has been to jirovc that theism is wider than jiaiilheism, and 
can ineinde all the trutli in pantheism, while jaintlirMsm must 
necessarily exclude truth m theism essentia* to the vitality and 
vigour Iwth of leligion and of iiioralitv,''* 

The philosophy of the Absolute, judged of from a distinctly 
theistic* point of view, was defective on another side. It reganled 
too exclusively the necessary and lornial in tlioiipht, triistLsl almost 
entirely to its insight into tho .signifieanee of the eategones and its 
powers of rational deduction. Hem^e tho idea of the Divine which 
it attained, if vast ami comprehensive, was .ilso vague and ahstrai t, 
shadowy and uinnipressive (Jorreetiou wms neeiled on tins side 
also, and it came through Sidileierniacher .md that large company 
of theologians, among wdioni Lqisius and Kitsclil aie at jiiesent 
the must pioiniiient, who liave dwelt on the iinportameof proeeisl- 
ing from immediate personal experience, fioiii the diiect testimonv 
of jnous feeling, from the practical m^eds of the moral lile, &«. 
From these theologians may l>e learned th.it God is to he known, 
not thiough mere intellectual cognition, but llirongb spiiitinl 
cxi>erionce, and tliat no dicta as to tlie Divine not \crihal)le in 
expeneiicu, not efficacious to sustain jnetj^ and to piomote virfin, 
to elevate and punfy the heart, to invigoiate the 'w ill, to eimobli 

* On the dortrlne of Ood propounded by tho phllnHi>)ih(MH of tin AbHolun* inii\ 

be consultod the lilstorleR of jihilnsoi>liy by (’hnl)baiis, Muhihi, I mnin i 
Uebeiwe^f, K. Finrher. IliuniH. Zellei, A,c , also ii. bks ‘i and , f'n 

(’hapieri lu Pfleiderer on SrliilliuK. Ibytl, N»o StlullinpunUsm, imd N"* 
Ilexelianlum ; l)oi iicr’a //wf of Prot Th,\\ aiT, O'lri, 1 k li*« itilu iv* > ** ^^'*^ 

ItUfi IMtgxfU»€$ m Alfem»t/ne, At ^pussim, 1 Im nlnius h fh ill's (lotlisbninj’, 
Ac . Fran/ on SchclhuK's Po$Uirf Pfnlosop/itf , Op/oouui s /.m i tu oou, ow 

Kramei K Th HnvXwv'a Charm tvrxtttk il*v Tlno%ophti> Utiiuhi x . A< 

* Sec art. “ IhciMHUB," hy Ulrh-I, in lleizop^ /tial/n<vklf>l»t<iu, xy Ah 

leprchcntlni; thla phuso of theinin Ihe following n»o l» " 

Wcisneii /lire lire aotlhrtt, 1K44, and Philosophic, In /humaid, H>6 
Specutattre Ider Uottes, 1H4& ; .Senifler’K Idi OoUis J 

Upeculattve Thfologte. lK4fi 47, Uamie’n d t nhsolnUn I u sonluldiU, IHS/ , 
Ulitcl’a Gott u die Natar, J876, and Lot/e’^ Miiio,osmis, li ix (h ug n ) 
Theicliool JbwcII lepiescnted in Ainerha by I'lof Ho'Mm* ' *•>'* .{V* 

Theitm, especially ch 7 *) See alMo ait «.f I'lof ; ^ ‘X’r .. 

Personality of God," In Pnnerton Hu , Sopf IbSI, .ind of Gardnii r on i/itzcs 
Theistic PInlosophy," in Presby. Rte , Oet 
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the character, to sanctify both indiTidnels and eomtnnnito, are 
Ukcly to be tme. Experience of the Ditiae can be the noheet and 
anreat experit'uce only if it not merely implies all that is absolute 
and necessary in conscioasness and existence, but is also confirmed 
and jroaranteed by all that is relative and contingent therein, 
fhsistio ‘Wbat are known as ** the j)roof8** for the Divine existence have 
**psoofa*’ from the time of Kant to the present been often represented as 
sophistical or usele&s. This view is, however, less prevalent ^an 
it was. During the last twenty years the proofs have been in much 
greater repute, and have had far more labour expended fin them, 
than during the previous part of the century. They have, of 
course, been considerably modified, in conformity with the general 
growth of thought and knowledge. For instance, they are no longer 
presented elaborately analysed into series or groups of syllogisms, 
it is lecognised that the fetters which would assuredly arrest the 
process of physical and mental science cannot be favourable to that 
of theology. It is recognized that the validity of the proofs must be 
entiiely uependent on the truthfulness with which they indicate the 
modes in which God reveals Himself, the facts through which man 
apprehends the presence and attributes of God, and that, therefore, 
tne more simply they are stated the better. Man knows God some- 
what as he knows the minds of his fellow-men — namely, inferen- 
tially, — yet through an experience at once so simple and so manifold 
that all attempts at a syllogistic lepresentation of the process must 
necessarily do it injustice. The closeness and character of the con- 
nexion of the proofs have also come to be more clearly seen. They 
are perceived to constitute an organic whole of argument, each of 
which establishes its separate element, and thus contributes to the 

E ral result — confirmatory evidence that God is, and complemen- 
evidence as to tf hat God is. The explanation of this doubtless 
at the apprehension of God is itself an organic whole, a complex 
and harmonious process, involving all that is essential in the human 
mind, yet all the constituents of which are so connected that they 
mav be cmbracf'd in a single act and coalesce into one grand issue, 
flhi cos* The cosmological argument concludes from the existence of the 
SsdOglQsl world as temporal and contingent, conditioned and phenomenal, 
Mqpa- to the existence of God as its one eternal, unconditioned, self- 

IPCBL existent cause. It is an argument which has been in no respect 

discredited by recent research and discussion, which is in substance 
accepted not only by thoists but W pantheists, and which forms 
the basis even of the philosophy of Herbert Spencer. The principle 
on which it proceeds— the principle of causality-— has only come to 
be moie clearly seen to be ultimate, universal, ond necessmy. The 
hypothesis of an infinite series of causes and effects has not had its 
burden of irrationality in the least diminished. The progress of 
science has not tended to show that the woild itself may be reason- 
ably regal ded as eternal and self-oxistcnt ; in the view of theists it 
has onlv tended to render more probable the doctnne that all 
physical things must have their origin in a single non-physical 
cause. The necessity of determining oright the bearings of tbe 
new views readied or suggested by science as to the ultimate 
constitution of matter, tlio conservation of energy, cosmic evolution, 
tbe am and duration of the present physical system, &o., has been 
the chief factor in the latest developments of the aigument a 
emtingeiUia mundL The teleological argument, which concludes 
firom the regularities and adjustments, precouformities and har- 
monies, in nature that its first cause must be an intelligence, has 
been both corrected and extended owriiig to recent advances of 
science and especially of biological science The theory of evolu- 
tion has not shaken the principle or lessened the force of the 
argument, while it has widened its scope and o|)ened up vistas of 
graiidei design, but it lias so changed its mode of presentation that 
already the Bridgewater Treatiaes and similar works are to some 
extent antiquated. Perhaps the most promising of the later 
applications of the argument is that vrhi^ rests on the rehults 
obtained by a philosophical study of history, and which seeks to 
show that the goal of the evolution of life, so far as it has yet pro- 
ceeded, is the perfecting of human nature, and the eternal source 
of things a ])uwor which makes for truth and righteousness. The 
ethical aigumcnt — the proof from conscience and tbe moral order — 
held a very subordinate place in the estimation of writers on natural 
theology until Kant rested on it almost the whole weight of theism. 
It has ever since lieen piominent, and has been the argument most 
relied on to produce practical conviction. Much importance is now 
rarelv attached to those forms of the metaphysical argument which 
are deductions from a particulnr conception, as, eg., of a perfect 
being. Ignorance alone, however, can account for tbe assertion 
often met with that the argument is generally abandoned. It has 
only been transformed. It has passed from a stage in which it was 
presented in jiarticnlar ontological fonus into one in which it is set 
forth in a general epistemolofpcal form. As at present maintained 
it is to the effect that God is the idea of ideas, the ultimate in 
human thought, without whom all thought is confusion and self- 
contradiction. In this form, by what theologians and religious 
philosophers possessed of much specula t ive insight is it not held ?* 

1 See the preseot wiSfeer'a fAetim, and the indicationf ef the Uterature gtren 
ir> the notes 


The ehangds adopted in the methods of theistio proof bars all 
tended in one direcuon, namely to remove or correcit extrame and 
exaggerated conceptions of theIMvine transcendence and to produce 
a trne appreciation of the Divine immanence,— to set aside deism 
and to enrich theism with what is good in pantheism. The general 
movement of religions speculation within the theistio area has been 
towwds mediation between the extremes of pantheism and of deism, 
towards harmonious combination of the personal self-equality and 
tbe universal agency of the Divine. Positive science has powei* 
fully oo-operated with speculation in giving support and impulse 
to this movement. While the modem scientific view of the world 
does not result in pantheism, it affords it a }iartial and lelative 
jnstiificatiou, and requires a theism which, while maintaining the 
personality of God, recognizes God to be in all things and dl 
things to be of God, through God, and to God* It may be said 
that theism has always thus recognized the Divine immanence. 

Tlie vague recognition of it, however, which precedes scientific 
insight and the conquest and absorption of pantheism is not to 
be identified with the realizing comprehension of it which is their 
result * 

As to the furtlier treatment of the idea of God in recent or con- The i i« 
temporaiy theology, the tollowing may be mentioned as, perhaps, of God 
the chief distinctive features first, tbe general endeavour to in con- 

S resent the idea as a harmonious reflex of the Divine nature and tempo- 
fe, instead of as a mere aggregate of attributes ; secondly, and rary 
consequently, the greater care shown in the classification and theolog 
correlation of the attributes, so as to refer them to their appropriate 
places in the one great orMnic thought ; and, thirdly, the more 
truly ethical and spiritual representation given of ^e Divine 
character. To realize the nature and import ot the first of those 
features it is only necessary to compare the expositions given of the 
idea of God in the works of such theologians as Nitzsch, Thomasius, 
Domer, Philippi, Kahnis, and even more in those of the represen- 
tatives of German speculative theism, with such as are to be found 
in the treatises of Hill, Watson, Wardlawr, and Hodge, which, 
although published in the present century, express only the views 
of an earlier ago. As to the second point, there has of late been a 
vast amount of thought expended in endeavouring so to classify 
and co-ordinate the attributes, and so to refer them to the various 
moments of the Divine existence and life, as that God may bo able 
to be apprehended both in His unity and completeness, self-ideii- 
tity and spiritual richness, as one whole harmonious and perfect 
personality. Of the work attempted in this direction our limits 
will not allow us to treat. In regard to the third feature, any 
one who will peruse au essay like Weber’s Vom Borne OoUea^ or 
RitschVs Be Jra Bei, and compares the wuy in which the Biblical 
conception of tbe wrath of God is there presented with tlie mode of 
exhibiting it prevalent for so many ages, ib likely to be convinced 
that considorablo progress has been made oven in recent times lu 
the study of the moral aspects of God’s chaiacter. That the Divine 
glory must ceutie in moial perfection, in holy love, is a thonght 
which is undoubtedly being realized by all theists with ever-hicreas 
ing clearness and fulness.* 

it follows fiom the above that theistic thought has been moving Advanc 
in a direction which could not fail to suggest to those influenced by of trim 
it that a rigidly Unitarian conception of God must be inadequate, taiian 
and that the trinitarian conception might be the only one in wide h theism, 
reason can rest as self-consistent. So long as the simplicity of 
the Divine nature was conceived of as an abstract self-identity, 
intelligence could not venture to attempt to jiaas from the unity 
to the trinity of the Godhead, or hope for any glimpse of the pos- 
sibility of harmoniously combining them. But, this view of the 
simplicity of the Divine nature having been abandoned, and an idea 
of God attained which assigns to Him all the distinctions com- 
patible with, and demanded by, completeness and perfection of 
personality, the doctrine of the Trinity necessarily entered on anew 
stage of its history. The fiee movement of thou^t in this century, 
far from expelling it from its place in the mind of Chiistendoni, 
has caused it to strike deeper root and grow with fresh vigoni. 

Never since the Niceno ago has theological speculation been so 
actively occupied with the constitution of the Godhead, and with 
the trinitarian lepresentation theieof, as from the commencement 
of the present century. It is, of course, impossible here to describe 
any of the attempts which, during this period, have been made to 
show that the absolute Divine self-consciousness im]die8 a triuitarian 
form of existence, and that intelligently to think the essential 
Trinity is to think those moments in the Divine existence without 
which mnonality and self-consciousnesz are unthinkable ; or that 
a worthy conception of Divine love demands a trinitarian mode of 
life ; or that a world distinct from God presupposes that God aa 
triune is m and for Himself a perfect and inunite world, so that 

* Sea Oie extremely Intweiting pepera by Peabody, Montgomery, HowUon, 
■nd.tiMrrie In the jMtmal of Spentleitve Philosophy for Oct. 1886, on the ques- 
tion, **1s Penthelsm the Leglttmate Outcome of Modern Science ?** Also (. E 
Abbot's aeimaifle Theism, 1886 ; and J. Flake's Idea of Ood as afetUd by Modem 
JHaowltdfftf 1886. 

* Bnidi, lehre om den GoUl. BtgeneehafUn, 1648; Moll, DeJusto Attrihtdorum 
Bet IHteHmine, 1866. Both are, however, already inadequate. 
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His attributes and activities already fully realized in the trinitarian I 
life can ])roeeod outwards, not of necessity but of absolute freedom ; I 
or that the whole universe is a manifestation of Ills triune nature, 
and all iinito spiiitiial life a reflexion of the archetypal life, self- 
austninod and self-fulfilled therein. All the inoie thouj;htful 
trinitarian divines of the present endeavour to make it apiurent 
that the doctrine of the Tiinity is not one mIiicIi has been ineiidy 
imposed upon faith by external aiitliority, but one winch satisties 
reason, gives expression to the self-evulcncing substance of ie\e. 
iation, niid exjilaiiis and sui»ports religious experience. If it be 
thought that their success has not been great, it has to he rcnicin- 
hcred that they have been labouring near the cominenceinciit of a 
movement, and so at a stage, when all individual efforts can have 
only o very limited wortli To oin* general conclusion they all seem 
to have come, namely, that the idea of (Jod as .suhstanco is not the 
only idea with which we can connect, or in whi<*h wo may find 
implied, tri-pcrsonality. The category of substance is, in some 
respecis, one veiy iiiapplieabln to God, at* the philosophy of Spinoza 
lias indiiectly shown. If the theologians leferred to he collect, the 
doctrine of the Ti luity is not specially dep(*ndent upon it. In their 
view God cannot be thought of consist«*ntly ns, e .7., Absolute Life, 
Ah.soluto Intelligence, 01 Absolute Love, unless lie be thought of 
in a trinitarian manner. 

item Willie t'^i.iitanan theism has thus during the piesent century 
i,ji. shown abundant vitality ami Mgonr, it cannot be said to have 
an gamed any decided victory over uiiitaiiaii theism. The latter has 
^s]^. also within the same period spread more widely and shown moie 
]>raetical activity, moio smiilual life, than in any foiiiiorage. The 
unitiriaiiisin lejuescntcd by a M.iitmeau is a manifest advance on 
tliat which WMS represcnteil by a Tiiesth 3' Theism in its unitaiiaii 
foim IS the cieed of very many of the most cultured and most 
leligious minds of oui time, alike in Kino])e and Amenca. lii 
this foim it has also signally shown its j»ower in contcmpoiaiy 
India lhahmoism is, peiha])s, the most icmaiUable ex.imple of a 
Unitarian theism which cxliihits all the ehaia( f eristics of a positive 
faith and a <diniclily organization. The iinitaiiaii tlieism of the 
]iicsciit age IS distinguished by the groat varictv of its kinds 01 
types None of these, it must be added, aic \ciy definite or stabb*. 
lienee nmlaiiaii theism is often seen to aj»pio\imate to, 01 become 
«ilisoi bed into, agnosticism or pantheism, cosmism 01 humanitaii- 
aiiism Tins may be due, however, less to its own tlia’aetei than 
to the eliaiaeter of the age * 

US The mind of man has eleailv not 3et ceased to be mteiiseU" 
rest Intel ested ill thoughts of (Jod. Theie aie no gioiinds aj'paieut fo*i 
.lie suT>])osing that it will evei ei-nse to seek attei linn or to stiiv'» to 
a of cnlaige its knowledge of Iliswa3s. And, li the idea of God be 
1 . what has been suggi'sted in the foiegoing pages, the siaieh foi God 
cannot fail to meet with an ever glowing lesnonse. If the idea ot 
God be the most eompieheiisive of ideas, inclusive of all llie cate- 
gorios of thought ainl implicative of then haniionioiis synthesis 
and peifect realization, all thought and cxpeiienee must ot its very 
iiatnie tend to lead onwauls to a fullei knowledge of (Jo»l. For 
the knowledge, of (Jod, on this view, coiisisls iii no ineie iiifeiem*c 
reaelied Ihiongli a process of Iheologn-ul aignmentation, but 111 an 
ever-growing npiueneiiHion of an eviT-ndvaneiiig sclf-n velatmn of 
God; and all plnlosojdiy, science, expeiicnee, ami liistoi} must 
uecessarily W’ork lt)getlier to promote it. 
iwth All speculativ'c thought, whellier professedly metaphysical or 
file jirofessf*dly theological, is conversant with ideas ineliided iii the 
a in idea of God It deals with what is necessary 111 and to thought ; 
‘uli and within that sjdieie, iiotvvithslaiiding many abeirations, it has 
made .slow but sure pi ogi ess The histoiy of philoso]ihi(al specii- 
'ii^jdit. Iation is not onl}', like llie whole hist iry ot man, essentially lational, 
but it is, in sulwlance, the history of reason itself in its piinst 
form, — not the record of an nce.idcntal succession of ojnnions, but 
of the progrcspi\’’o ap)>reliensiori by reason of God’s revelation (»f 
Himself 111 its own constitution. “Theio is much iii the history 
of speculative thought, just as in the outward life of man, that 
belongs to the accidental and irrational — errors, vagane.s, paiadoxes, 
W'himsicahties, assiiiiung in all ages the name and llie guise of 
philosophy. But, just as the stinbuit of the constitutional Jiistory 
of England can trace, amidst all the complexity and contingency 
of outward and passing events, tluougli succchsive limes and 
dynasties, underneath the w^aywardness ot imlividiMl passion and 
the struggle for as(*endeiicy of classes and onlers, the silent, steady' 
devolojuncnt of that system of ordeied fieedoiii winch wc name 
the constilulion of England, so, looking liack on the eoiirse which 
human thought has travelled, wo shall he at no loss to discern 
beneath the surface change of o])inioiiH, unaffccleil by the ahiiornial 
displays of individual folly and unreason, tlie traces of a continuous 
onward movement of mind.”* And this continuous onward move- 
meiitis towaids the clearer and wider apprehension of the whole 
system of ultimate truths which is comprehended in the idea of 
the Absolute Truth. The thoughts of men as to God are necessarily 

* Goblet (I’AlvicIla, Contemporarp £coIulton of Heltg%ou$ Thought xn ICvglnnd^ 
■America, and India, 1885. 

* l^inclpal Caird, Pt'ogretiiveneu 0 / tho Seiencet, pp 27-28, Glasgow, 1875. 


enlarged by increase of insight into the condiiions of their own 
thinking. The disciuisitions of merely piofe,s>oual theologians 
on the iiatuie and attrilmtes of God have dune l,n bss to elucidato 
tlie idea of God than the nhilosophieal views of gie.it sjiecul.itivo 
thinkers, and would have done le.ss tlinn tliey b.no aeluully neeom. 
l»lishe»l weic it not for the gunlance and suggestioii found m tbeso 
views. 

The scicnees co-operate with speculative pliiloso])hv and wMi ('’ontrihu- 
onc another ill aiding thought to giovv in the kiiowle-iire of (Jod. Ihu.s of 
Ihe gicatiiess, the povvci, the wisdom, tlie goodmss, of the (Jod ot sc-»*iice; 
cuMtiou ami providence must be incieasmg\\ aii]>iebemled 111 tlie 
measure that miturn ami its course, humaiiiiv ami iti hisioiy, me 
ap]»rehemled ; and that mea>iiic is given ns in the staci* (.1 do\/b»p- 
mciit attained by the seiemvs “ (Jod’s gbny m the hc.i\eim,’' lor 
example, is 111 some degree visible to the naked eve and miiiistr’iK ted 
intellect, but it becomes mom peiieplilile and moie iiM])i.-'-si\e 
with every discovciy of n^ioiiomv Not oihei w uv is if i, 1, Mmds 
all the s«*iemcs. Each of them lias its distinetue and .ippiomiate 
contiihutioii to bung towaids the i omjdelion oI the ie\i Iation ot 
(Jotl, ami cannot vvitlihoUl it 

Hut the idea of (Jod is not one whu h c.in br* lighllv appiebended of moral 
merely through intellect spci ukitiwly eveuised 01 opi rating on cxpcii- 
thc hndiligs of seieiice. It lecjuiies to ‘he also appieliemb d tin. ugh euee ; 
moral expeiience ami the disdpline ot liiV. Neitln-r individuals 
nor eoni 111 unities can know moie ol God as a inoial lu ing ih in their 
moral condition and cliaraelci ]>ermit tln'in to 1 now. 'IMie tq.pie- 
hensioii of God ami the stniso ot moral ilistinctions ami inoi.il obli- 
gations condition cacli otlici ami l•ol•lcspoml to i .u h otlon History 
shows us that sincere and ]>n>us men may lereneasasupeiiMliiially 
revealed truth the declaiatioii tliat God is lov.*, nml vet liold tlnit 
His love is V'ory bunted, being real only to a fivoiiicil class, and 
that He has folcoidiiliied, for His ineit* good p’eaaiie, millions of 
the human rac'c to etcinal miseiv. How vv.i.s mu li im onsistcMU'y 
possible? Laigcly because tlicso men, notwitlisl.imbng tlicir 
hiiicciily and piety, weie lacking in tint love to man iliiongli 
experience of winch alone God’s love can be truly appieliemlni. 
in like manner, it is not only tlie scnnice of hw winch c.Tiinot 
ad v'ance more rapidly than the sense ol juslicc, lent also theology 
so far as it tieats of the 1 ightcousm-ss of Goil. Tims the* knowledge 
of (Joel Is conditioned ami inlliicnccMl liv tin* coiiisc cd man's inoial 


c\})c iicnce. 

Tlie same maybe saulof the distim tively n ligimis expciieuce. In of re- 
it also theie has hesm a cont unions clisi‘ovc>i> ami s c^ontiniioiis dis- ligioiis 
closuic of (Jock it IS not long sliic’e the c llnnc i. legions wcic very 
generally legaided as nuMely stag.s ol hiinnn folly, so many monii- cnee 
immts ot avei.sioii to God and of cb‘p.iitnie limn tlu‘ tiiith as to 
(Jod It was siljiposed lh.it tlic‘y wc*n‘ a.b-iju.itclv clescnbcd when 
tlie}’ were callcul “ idokitiies ” and “sup. istilions ” Tins vi.'W 
rested oil a strangely unwoitliy con.'c'jdion both of liumiii uatiiie 
ami of Divine juovicloncc , and is li.i passing awav in its plus* 
lias c‘omc the conviction tli.it llu* ln>toiv ot leligion lias bee 11 • ssem- 
tiallv a piocejss of senicli l.ir Go.l on the j».'iit of in. ip, and a pica css 
of sc ll-rcvc lutioii oil tlie p nt ol God lo m.in, ic*siilimg in a c onlinii- 
ous widening ami dec'pcming ot 1 mm in iippi. heiision ot tlie* Hiviiic. 

All, imleed, has m»t bc‘en piogic“s ni the* lnstoi3 ot n-ligimi eitlicu 
in the ethnic’ or (Miiisti.ni peiio.l , nmcli has lii.n Ihe leveiM* , hut 
all stage’s of religion tc’stif) that m.in Ins liec-n sc. king and fimling 
God, and (Jod making lliinsclt known unto man 

Hut, while knowieclge ot (Jod liia}' ic-ason.ildv he evpi’cted Uli- Goming 
cc*asnigly lo grow, in all llu* w.iv > wliudi have* h.s n imlicitcd, fiom shuggles 
more to more, it is not to )m* supjiosc.l that doiiht cn cb in il ot God's with ag- 
existeiiec must, Iheicdoii*, s[uM*dily clisappen Jb ligunis agnos imsti. can 
ticism cannot fail to lemam long pu’valcnt. 'I’hc vii\ wc.illli ol 
coiitcnt.s 111 tlic icb*a of God inevitablv c\po-,es the pIcm lo the 


ass'iiilts of agnosticism. All kinds ct ngiiodui-m m ig.* into 
ngiiostic’ism as to (Jod, fiom tlc^ v'.'iy fait tli.it all kmoJidge 
implic.s and iini}' coiitiihiite to tlie know ledge of God 'I'iu* imno 
foniprehciiaivc an icIcm is fiom Ihe moic’ points can if hc’ as„iilc>d, 
ami the idea ol God, hmiig lomnrehc'iMive ol all iiltmiile ideas, 
may be assailed thioiigh them all, as, foi example, tlirmigh Hjo 
idea of being, or of infinitv, or of caiisalilv, or of pci ^ou’clitv , m c»f 
rc*(titude. Then, in aiiollicr way, tlu* iinupie lulm.sscd llu* idea 
of (Jod explains the prevalciu’e of agnostic ism in icg.iid to if 'bljo 
ideas are not jirccisely 111 God what tlie}' an* in man m j> > me. 
God is being as man or nature is not ; foi He is indep' mli iil and 
neces.sary being, nml 111 that scn.se tlie one tiiu* IJcing fJod is not 
limited by time and .sjiacc as creatures aie , Im, wticn is dm.ituui 
ami extension merely are predicates ot creatuic's, ilu* < oiii’spmuling 
attributes of God au* eternity nml iinineiisilv (Jod as fust c mso 
is a caii.se in a higher nml inoie ical sense than .my .scioml cause'. 
So a.s to jK*rs{m ilitv', iutcdligence, liohiu’ss, lov'e .Just hecaip-e the 
idea of God is thus elevatLcl in all lespects, tlieie cue m.inv inimle 
which fall or icfiise to ii^c uje to it, ami wliuli liccaiHC of its very 
truth reject it as not tiue nt all. They will not hear of that 
Absolute Truth which is simply the idcu of (Jod, hut that they 
reject it is their iiii^foitune, not any nrgiiim nt against tlie tiuth 
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THEMIS, the Greek mythological personification of 
custom. In Homer the word occurs both in the singular 
and in the plural (themistes), with the sense of custom/’ 

unwritten law.’’ But even in Homer Themis is also 
spoken of as a goddess who, at the command of Zeus, calls 
the gods to an assembly and summons or disi^erses the 
assemblies of men. But after all she is a thin abstraction, 
a faint shadow, by the side of the full-blooded gods of 
Olympus. Hesiod furnished her with a ]icdigree (making 
her the daughter of Sky and Earth), and married her to 
Zeus, by whom she became the mother of a brood of well- 
bred abstractions, — Legality, Justice, Peace, the Hours, 
and the Fates. Pindar, no doubt with a full scn.so of her 
abstract nature, siieaks of her as the assessor of Zeus. In 
one passage {Prom.^ 209) iEschylus seems to regard her as 
identical with Earth, and “Karth-Themis ” had a worship 
and priestess at Athens, where Athene also appears with 
the surname Themis. Th(‘ro was a tradition that the 
oracle at Del^ihi had first been in tlie hands of Earth, who 
transferred it afterw^ards to Tlicmis, who in turn gave it 
up to Apollo. Tiiernia had tcm[jles at Athens, Thebes, 
Tanagra, and Epidaurus. At Ol^’inpia she had an altar, 
and at Tr<jezon there was an altar of the Themides (plural 
of Themis). In modern wj iters Themis sometimes stands 
as a jjcrsoiiification of law and justice, — an idea much more 
abstract and advanced than the original sense of “tradi- 
tional custuni.” 

THEMISTIUS, named or “the well lan- 

guaged,” was a rhetorician and idiilosophcr of the latter 
half of the 4th century. Of Paj)blagonian descent, he 
setthvl and taught at C^onstantiuoplo. Thence he was 
called to Koine, but, after a short stay in the West, returned 
to the Eastern capital, where ho resided during the rest of 
Ills life. Though a ]'agan, lie w’as admitted to the senate 
by ( 'onstdiitius in 3.05. He W'as prefect of Constantinople 
in 384 011 tin* noininatioii of Theodosius. Themistius’s 
])araphras(‘s of Aristotle’s /WcWo/* and 

J)e Aiumu aio deservedly esteemed; but weariuc‘s and 
disgust are tlui sentiments stirred by the servile orations 
in whicli he panogyri/es successive ompcrois, comparing 
first one and then another to Plato’s “ true philosopher,” 
and, when all other compliments have been exliau.stcd, to 
the “ idea ” itself. (Sec Keiskc, quoted with ai)proval by 
Hiiidoif ill tlio I preface to his edition : “Fuit aulicus adu- 
lator et vcFftiptllis, vanus jaetator philo-ophiae sua?, 8])ccie 
inagis (juani re ciilta', ineptus ct ridiculus vexator et appli- 
cator Tfonioii et vetcris liihtoria?, tautologus et sophista ; 
in omnibus orationibiis jiame eadem, ct ubiquo urguthu 
longe petita\’') Theini.stius’s parajdirases of the De Colo 
and ot book A of the Mdaphysirs have reached us only 
through Hebrew versions. 

Tlu* fiibt chtum of Thoinistiua’s woika (Viiiice, 1534) ineliulrd 
the iKii{q>lnase> .nid « ot tho orations, Nineteen orations vveio I 
Ivijoun to PidiiMus, v\liose editions appeared in 1613 and 1018. | 
Ilaidiiiii (Pan-., gives tliiity-tliico. Another oration vv is 

diMcoveied }»y An"< lo and imldisljcd at Milan in 1810 The 
most iccent editions aie W. Diiidoil’s of tho orations (Leipde, 
1832) and L SpiMujel’s ofthe lur iphiasos (L< ipsie, 1806). Tho Latin 
tr.inslatious of llie Ibhiew veisions of tho paiajdiiases of tho /Ic 
CU7/» jiml book A of the MdajfJu/stn vveie published at Veiiiio 
in 1574 and 1558 icspcctively. JStc FAbiieiua, JDibliothica Ordca^ 
vi. 7'J\) sq. 

TilEMISTOCLh’B was born in the latter part of the 6th 
century B.C., some time during the rule of the Pisistratidie 
at Athens, tho son of an Athenian father, Ncoclcs, by a 
foreign woman from Thrace or Caria. A wayw^ard, am- 
bitious, aspiring boy, out of sympathy alike with ordinary 
boyisli amusements and with the learning and culture of 
the age, ho was told, it is said, by liis schoolmaster “ that 
he w’ould certainly bo something great, whether good or 
bad.” The victory of Marathon in 490 stirred the young 
man's soul, and he seems to have foreseen that it w-as but 
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the beginning of a yet greater conflict. He resolved from 
that time to make )iis country great, that he might be great 
and famous himself. As he was rising to i)olitical distinc- 
tion, he had for his rival the Greek “ Cato,” the incorrupt- 
ible Aristides, a purer i)atriot, a bettor citizen, but a less 
sagacious and far-seeing statesman. Tho tw'o men w'cre in 
sharp antagonism as to wrhat their country’s policy should 
be, and it ended in a vote of ostracism which sent Aristides 
into temporary banishment in 483. Tho main question 
k tween them probably was whether Athens should seek 
greatness by sea or by land (see vol. xi. p. 99), and the 
victory of the policy of Themistocles led on to tho most 
brilliant era in Greek history, the maritime supremacy of 
Athens. Persia, he felt sure, was meditating a great 
revenge, and Athens must make herself a naval power to 
avert tlio blow. Already a small war w'ith the Atlginctan 
i^landel*s, close to her own shores, had roused her energies, 
and at the prompting of Themistocles she had built 200 
ships and trained a number of seamen. In 480 tho storm 
vvliich Tlicinistocles had clearly foreseen burst ; the great 
king, as he was called, W’as covering tho land writh his troops 
and the sea with his ships. Greece was divided and panic- 
stricken ; Thessaly and all to the north of Bceotia had 
joined tho enemy, and the despair of the remainder of the 
Greek world was echoed by tlio oracle of Delphi. There 
was, however, a word of hope in the memorable phrase of 
the “ w^oodeii vvall,”^ which, it was generally felt, must jioinl 
to the fleet, more, liow'ever, with a view to flight than to 
resistance. Salamis, too, was named in the oracle, coupled 
with the epithet “divine,” which Themistocles cleverly 
argued portended disaster to tho enemies of the Greeks 
rather than to tho Greeks thcmselvo'?. It was a great 
achievement when ho finally prevailed on his fellow*- 
citizcns to quit their city and their homes — it seemed for 
over — and to trust thenisolvcs to their ships. Th(‘ro had 
been some sea fights off tlie northern shores of Eul>a*a; 
tho Sjiartans had fallen at Thermopylae, and Xerxes and 
his host were now laying waste Attica, not, however, before 
its inhabitants had conveyed their families to tlio adjacent 
island of Salamis, where also the (h’eek fleet Iiad taken up 
its station, the Persian armada of 1200 vessels being in 
haiboiir at Plialcrum. Tho Athenians from their ships 
saw the flames in which their city, its acropolis and its 
temples, were perishing, but their spirits rose with 
calamity, and vvitli one heart, at the bidding of Themis- 
tocles, they called liack all of their brethren who wxre in 
(cmjiorary banishment, Aristides among them. Nearly two- 
thirds of the entire fleet was theirs, but for the sake of 
unity among tho allies, w^lio would follow only the lead of 
S^iarta, they actjuicsccd in its being under the command 
of a Spartan admiral. It was clear, however, that tho fate 
of Cfreeco now depended on the action of the Athenians 
and on the prudence and ability of Themistocles, by wliom 
they were guided. The Greeks of the Peloponnese, more 
particularly the Coiiiithians, were for moving the fleet 
from Salamis to the isthmus, as the enemy’s land forces 
wero already in possession of tho neighbouring shores of 
Attica. Seeing tho danger of yet further disunion, vvitli 
the probable result of the breaking up and disjicrsion of 
the fleet, and having in vain protested against quitting their 
l)rescnt station, Themistocles went straight to the Spartan 
admiral, Eurybiades, and* induced him to call anotlier 
council. There was much angry debating, till at last the 
Spartan felt ho must yield to the throat of Themistocles 
that the Athenians would either fight at Salamis or sail 
away os they were to Italy, But the Peloponnesian 
Greeks were still dissatisfied, and insisted that they ought 
to bo at the is lhm as for the defence of what yet r emained 

^ ** The wooden wall shall alone remain uuoenancred to defend } on 
and your children.” 
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of Greece ; a third c6uQcil was held, and Themistocles felt 
that its decision would be against him, when, by a sudden 
happy thought, he contrived to have a secret message 
conveyed to the commanders of the Persian fleet through 
his slave, an Ionian Greek from Asia, a man of intelligence 
and education, and well acquainted with the Persian 
language. The communication came in the name of 
Themistocles, who professed that ho wished well to the 
king, and that now was a good op[)ortunity for attacking 
and crushing the Greeks, as they wore divided among 
themselves and wore bent on flight. The stratagem was 
Buccessful, and the enemy’s great armada advanced along 
the coast of Attica that same night, and took u]) a posi- 
tion wliicli effectually confined the Greek fleet within the 
narrow^ strait between Salamis and the southern shore of 
Attica. The Greek captains, not knowing the state of tlio 
case, were still wrangling through the night, when just 
before daybreak the banished Aristides came from Angina 
WLtli the nows that the Persian fleet was close at hand and 
that retreat was impossible. “ Let us still be rivals,*' ho 
said to Themistocles, “ but let our strife be which can best 
save our country.** 

The great victory of Salamis (see vol. xi. p. 100) left 
Greece mistress of the sea, and was followed by the retreat 
of Xerxes. Themistocles, it is said, frightened the king 
back to Asia by another secret message, to the effect that 
the victorious Greeks were bent on following him up to 
the TIcllesi)oiit and burning liis bridge of boats, but that 
he was doing his best to check their ardour, though in 
reality lie had himself advised immediate pursuit of the 
ciieiuy. We cannot but admire the man’s sagacity and far- 
bighteduess in thus laying the king under an obligation 
A>liich ho might some day turn to his own profit, though 
wa eaiiiiot but feel that ho had some of the >vorst as well 
as .some of the most splendid characteristics of the Greek. 
After the victory Themistocles sailed with the Athenian 
s(piadron through the Aegean, and from some of the i.sUnders 
who had sided with the enemy ho exacted heavy fines, out 
of which, it appears, he filled Ins own purse. When the 
Greeks met at the isthmus to decide according to custom 
the j)riscos of merit for the glorious day of Salamis, lie re- 
ceived only the second prize, the first being awarded to the 
S|)aitan admiral, but by way of couipeiisatioii he was soon 
afterwards heartily welcomed at »S[)arta, and loaded with 
honours so extraordinary as to imply that even the Sjiartaus 
themselves recognized him as the first man in (J recce. It 
was not long, however, before ho gave them deadly offence. 
After the victories of Ifiatioa and Mycale in 479 the Atlieii- 
ians went back to their desolate city and began to rebuild 
and fortify it. Jealous fears of the growing po^\ er of Athens 
Were awakened, and the Siiartan.s, as representatives of the 
Greeks generally, formally i>rotested against the fortifica- 
tion of a Groelc city outside the Pelopoiiiicse, on the ground 
that some future Persian invader might make it a base of 
operations. Themistocles saw the dangers of Spartan oppo- 
sition, and got the Athenians to commission him to arraiq;c 
niatter.s along with two other envoys, uho, however, were 
purposely not allowed to arrive at Sparta at the same time 
as himself. He told the Spartan magistrates that before 
ho could transact businc.s3 with them ho must wait fur Ins 
colleagues; meanwhile Athens w^as being fortified, every 
man, woman, and child putting a hand to the work, and as 
soonus Themistocles understood that it was sufficiently ad- 
vanced he declared openly that Athens would brook no sort 
of interference. The Spartans felt they had been tricked, 
but they could do nothing. And now Themistocles pro- 
ceeded to fortify Ph*a 5 us, and to enlarge the harbour, thus 
providing Athens with an excellent naval dockyard, and 
j][ol(fing out an inducement to foreigne rs to settle in the 

^ Not more tlian a quarter of a mile wide in its n.'irrow^st })art. 
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I city for the purposes of trade. Twenty ar ships, too, were 
at his suggestion to bo built cNcry year, and nothing left 
undone to make Atliens prosperous and powerful. 

A few years afterwards (in 471 probably) we find his 
political career terminated by a \ote of ostracism, due 
perhaps in part to Spartan iniluonce at Athens, and also 
to an offensive boastfulness and ostentation wliich di.s. 
gUbted the sensitive Athenian deinociacy. Tfe was e\ea 
charged with corrupt practice.s aiul witli r, ceiving bribes 
from Tersia. From Argo.s, thither he had letired as an 
exile, ho was forced to lice by a threat ol the Spartans, 
who alleged that they had pioofs of his treasonable com 
plicity in the schemes of their countryman rausania^ and 
to take refuge in the island of Coreyra , but here again 
he wa.s pursued by Spartan and Athenian eummissioners, 
and driven to seek the jirotection ot Admetus king (‘f the 
Molo.s.sian8, the chief people of Kpirus. Jn the court ol 
this half-Greek half-barbarian prince he found a ])o.spita\)h‘ 
recc[»tion, and ho \va.s famished with the means of crossing 
the ASgoaii to Ktdicsiis. Shortly after his arri\al in Asia, 
the son of Xerxes, Artaxorxes, succeeded to the tin one of 
JVsia, and to him Themistocles contrived to maki‘ himselt 
known as a fugitive from ungrateful Greece, which he hud 
saved, and now ready and wulling to advise and assi.st the 
king in avenging his father .s defeat, lie was Ireatoil, il 
is said, with marked rcs])cct, and was lilierally tjcnsioiied 
with the revenues of three wealthy towns — ^Slagnosia, 
Alyus, and Lampsacus. Jt was at the first of these, wliich 
W’as near the coa.st, and wlience he might be su])}K)se(l ti> 
have ojiportunities for watching the alhuis of (ficcce, tliat 
he passed tho last year of liis life, d}ing a iiiiliiial death 
at the age of Co. The year of liis death is not accuialely 
ascertainable ; ot>inions vary bi‘tweeii 4(10 and 1 17. 

IJeiodotus, Thni‘Vtli(h*s, anti 1 ‘lutaich an* our dm f oii^iual 
kouh' 1’8 for tho liU* ol Tlioini'^toi I s. Tin* sul»j« i‘l is fiilb tio.iU il id 
tho histouoH ot (hole and Thiilwall. (W J. U.) 

THKNAIU), Lf»iJrs J.U'qrns (1777-11^57), was born on 
the 4th of May 1777, at Louptiero, near lSt>genl sur Seme, 
in Champagne. Ilia father, though a poor man, sent liiin 
to the academy of Sens, w’hero he received a Jil>i‘iul edu 
cation. At the ago of sixteen he went to Paris to study 
pharmacy, lie attended the lectures of Fourcroy and 
Vauquelin, and saw that tlie only way to learn chemistry 
W’UH to woik at it. Vauquelin, liiin^tlf a iH)or man, ad 
initted a few students 1o his laboiatory on payimnt of a 
fee of 20 francs a inoutli. Jliit tins lee was prohibitory 
to the peasant’s son ; the utmost that his father could scud 
him just kept him alive in Pans. Theiiaid went to Vau- 
quelm and asked to be allowx*d to do any menial woik fur 
him, if only ho would let him assist in his liboratoiy One 
of Vauquelin’s sisters had .slipped into the loom and In-ard 
part of the conversation ; she said to hti bi other, “He ii 
a good lad; you .should keep liiui ; he will liel[) }ou in the 
laboiatory, and look after our pof ait /< u ; your dandy 
assistants alw'ays let it boil.” Tln'nard was engaged on 
llioso terms. Long afterw'aids he said lliat lu‘ looked upon 
the chemistry of the pot au ftu and tho process of suii- 
mering as of very great iui]»orlance : tliey had lu t n the 
turning-point of liis life. Theiiard a.s.si.stf'd VaiKimbo in 
the laboratory and at his lectures, and, wlien by starving 
for a day or two lie accumulated sous enough to pay for a 
seat in the gallery, used logo to Iho Iheatie to inijU’ove his 
pronunciation and rub oil his rustic accent. 

By and by Vauquelin gave him an opportunity of 
t(>sting his powers us a lecturer. Having to go for somo 
days to the country, ho asked Tlunard to take his place. 
For tho first tw’o or three lectures Jii -i attention was fixed 
On his work, and his eyes did not w'andcr from tho lecture 
table. On the fifth day he ventuivd to look round tho 
room, w^hen to his consternation he saw Fourcroy and 
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Vauquelin among the audience. Tlicy were so satisfied 
with what they had heard that they obtained for Th^nard 
in 1797 an appointment as teacher of chemistry in a 
school, and in 1798 the post of repdtiteur at the Ecole 
J*olytechnique. 

In 1804 Vauquelin resigned tlio professorship of 
chemistry at the (college de France, and successfully used 
his influence to have Thenard appointed. In 1810 he 
huccceded Fourcroy both as professor of chemistry at the 
.licole Polytcchnique and as member of the Academy. Ho 
was also appointed professor of chemistry in the faculty 
of the sciences. He was made a chevalier of the Legion of 
Honour in J814, commander in 1837, and grand officer in 
1812. In 1825 (Jharles X. gave liirn the title of baron; 
from 1827 to 1830 he represented the department of Youno 
in the chamber of deputies. In 1832 Louis Vhili[>po made 
him a peer of France. As viccqiresidcnt of the conscil 
supcricuro do I’instniction publicjue, he exercised a great 
influence on scientific education in France. Ho died 21st 
Juno 1857, and was buiied at La Forte, near (flialon-sur- 
Naone. In 1801 a statue was erected to him at Sens, and 
III 18G5 tho name of his native village was changed to La 
Loupti6re-Th6nard. Tlicnaid was tall and strongly built, 
his hair was thick and black, his eyes blight, and his 
manner active and prompt. He married, in 1810, AIllo. 
Hiimblot, granddaughter of Conte. Ills wife and several of 
liis children predeceased him. Ho was survived by his son 
Paul, who had assisted liim in some of his later researches. 

Thenard was above all things a teacher : as ho himself 
said, tlio professor, tho assistants, tho laboratory, every- 
thing, must be sacrificed to the students. 'J’ho history of 
ins discovery of the peroxide of h}(lrogcn well illustrates 
llio iiredominancc of the teacher in his character. He was 
lecturing on the formation of salts, and Imd told his 
students that a metal must be o.\idiy.ed to a certain extent 
in order that it may combino with an acid to form a salt; 
if tho metal be combined with more than the proper 
quantity of o.vygen, the excess of oxygen will bo given off 
when tlio oxide is treated with an acid, and, as an illus- 
tration, ho mentioned the action of acids on peroxide of 
barium. As he spoko his conscience smote him, for the 
experiment had not been made. Immediately after lecture 
lie mixed peroxide of barium and nitric acid, keejung tho 
#emperaturo low by means of ice. He w^as surprised to 
#%eo tho jicroxido dissolve without any evolution of gas. 
Ho left the mixture stamliiig, and next day, before 
lecture, noticed small bubbles of gas rising from it. Pour- 
ing some of the liquid into a tost tube and warming it, he 
Kiw a Lugo amount of gas escape, which he easily rocog- 
ni/cd as pure oxygen. At first lio thought the acid had 
been oxidized, but ho soon saw the true explanation of 
<hc phenomena, and discovered tho peroxide of liydrogcii. 
His lecture cx[>cnineiit.s were few, well-chosen, and accur- 
ately performed. If any failure occurred he would roundly 
acold his assistant, often apologizing for his xeh(*mcnce 
w'hen tile short fit of anger W’as over. His lecture room, 
Boated for 1000, was almost always crow'ded by eager and 
attentive students and visitors. 

Like most gioat teachers, Theiiaul puhlibhcd a trxt-bouk, and 
perhaj^j wo may say that hy his 2'iait4 tic Chumc. J^hmcnlauc, 
TfUoriqm et lyattqtu (t voLs , Pans, 1813-lG; Cth cd., 5 vols , 
2833-3G) ho did even more (d fiiithor the progicss of tlu» scieiiee 
than by his iiumeioas and imiwtant original diseuvciics. llis 
first oiiginal paper (1799) was on tho (onipoimds of *:r.scuie and 
fintimoiiy witli oxygen and Bulpliur. Careful analyses led him to 
-eoiiclusions as to tho composition of tho metallic oxides eontia- 
•dictory of soino of llortliollct's thouretieal views; lie also showed 
<1802) that Pcrthollct’s “zoonic acid” was impure acetic acid. 
Bortliollet, far Jiom resenting these corrections from a younger 
man, took this opportunity of introducing himself, and invited 
Thenard to become a member of the “SociiHiS d’Aicticil,” to tho 
proceedings of which Tlmnard contributed important panors. Soon 
after his appointment as re]>^tituur at the Fcole Polytcchnique 


Thenard made the acquaintance of Gay-Lussac, and formed with 
him a lifelong fiieiidship. Their joint work, and its relation to 
the discoveries of Davy, have been fully recorded in tho article Gax'- 
Luhsac. Of his separate investigations perliaps the most important 
IS that on the compound ethers, begun m 1807. He showed that 
each acid gives its owui ether, and that the acid and alcohol can be 
recovered by decomposing the ether by means of caustic alkali. 
Ills discovery of peroxide of hydrogen (1818) has already been 
described, llis researches on selucic acid (1802) and on bile (1807) 
also deserve special notice. Tlie blue substance known as Thenaid s 
blue (essentially ahimiiiate of cobiilt) vxas prcpaicd by biin in 
response to a demand by Chaptal for a cheap blue, as bright as 
ultiaTfiiiiine, and lapable of standing tho temperature of the porce- 
lain lurnace. 

llu'nnnrR i fioftrches were rhifflv publisluil In the Annales tie C/timie et dtt 
Phy^Ufue, in thu Meivotre% dt la Soemte the Vomptu Ileudut and 

the M*h oiiti of the Academy of StiLncos. (A. C B ) 

THEOBALD, Lewis (1G88-1744), will survive as the 
prime butt of the original Dunciad when as a playwright, 
a littcu-ateur, a translator, and even as a Hhakeb[)eareaii 
commentator, he will be entirely forgotten. Tho son of an 
attorney, Theobald was born at Sittiiigbourne, in K(*rit, in 
1 C88, and, after a moderate education at Islew’orth, studied 
for the profession of law, — a jirofossion, however, which he 
never practised. He was a man with literary impulses, 
but without genius, even of a superficial kind ; as a 
student, as a commentator, he might have led a happy and 
enviable life, had not tho vanity of the literary idea led 
him into a false position. Ills Persum Princess (1711) 
and his Electra (1711) gained no distinction. In 172G 
The Double Falsehood hud a certain vogue, jiartly from 
Theobald’s pretence that the greater part of the jilay W'as 
liy Shakespeaio. In 1717 he commenced a scries of pajicrs 
(not to “The (Jensor,” as has sometimes been stat(‘d, but 
under that title) which ap[)cared in Mist’s Weekly ^Jonnvd ; 
these do not seem to have been highly thought of by his 
contemporaries, but they were successful in gaining for 
Theobald not a few enemies, among whom Dennis may 
be named. Seven or eight years later Tlieobald’s ecu- 
soiious tendencies had intensified rather than moderated, 
and in 1720 lie ventured to attack the most eminent 
literary man of the day in his Shu kt spear Eesiored^ or a 
Specimen of the many Errors as well etunmitted as unamended 
hy Mr Pope in h\s (ddton of this Poet, Two years later the 
censor was himself castigated severely, and, as the dedicate o 
of The Dunciad, lie had long an unenviable notoriety ; as 
readers of the famous satire will remember, ho occupied 
the place of chief victim until replaced by Colley Cibber 
111 1743. In the matter of Shakespeare editing, however, 
ho had tlie advantage of his powerful rival. AVhen in 
1733 Theobald published his edition of Shakespeare in 
seven volumes, that of ro [)0 had to go to the wall. Lewis 
Theobald wrote other dramas besides those already men- 
tioned, and translated plays from Sophocles and Aristo- 
phanes, besides a rendering of Plato’s Phacdo and a i)art 
translation of tho Odyssey ; but for none of these things 
IS ho now remembered. Tho student of English history 
might find it worth while to glance through Theobald’s 
Lfe of Ealeiyh (1719). He died in 174 i. 

For plays, &c , sec the lUographia JJramatica, vol. i. 

THEOCRITUS, of Syracuse, tlio foremost Creek jias- 
toral poet, lived a life of which nothing is known except 
from allusions in his own works. The epigram appended 
to his poems makes him say, “ I am a Syracusan, a man 
of the people, a son of Praxagoras and Philinna.” H© 
must have been born early in the 3d century, among a 
Dorian people, whose Dorian speech survives in his 
rural idyls. These “ little pictures ” chiefiy represent the 
life of shepherds, ncat-hcidp, and fishermen in the woods 
and on the shores of Sicily. They are doubtless inspired 
by tho popular poetry of his time, and have much in 
common with tho Romaic chants of the modern Greek 
shepherds. The first idyl is a song on Daphnis, the ideal 
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herdsman, sung by the shepherd Thyrsis to a goatherd. 
The second is the magical chant which Simoctha pours 
forth to the magic moon, in the hope of recovering her 
lover. In the third a goatherd sings to his love, 
Amaryllis. The founh is an interchange of rude banter 
between two country fellows ; and the fifth is of the same 
kind. The scenes are in southern Italy. The sixth is a 
Sicilian singing match between two ideal herdsmen, — not 
contemporary rustics, but poets of nobler thcme.M. The 
scene of the seventh is in Cos, whore the poet introduces 
himself at a singing match. Ho may have been attached 
to the Asclepian medical school in Cos ; his friend Nicias 
was a physician. Sicily and rival minstrels occui)y the 
ninth idyl. The tentli contains probably some real 
popular ditties, chanted by the reapers. The eleventh, 
addressed to Nicias, is a piece of artificial mythological 
genre^ “ The Cyclops in Tiove.” The twelfth is a lyric, 
almost of passionate afTectiun. The thirteenth is another 
idyl on a mythical topic, the adventures of Hercules and 
Hylas. The fourteenth and fifteenth aie sketches of 
military and urban life, the mercenary soldier in love, and 
the gathering at the Adonis feast in Alexandria. Theo- 
critus had wandered to the court of Ptolemy, and joined 
the literary society of his court. The sixteenth is a 
j)atriotic piece : the poet urges Hicro to assail the 
Carthaginians in Sicily. The seventeenth is a coiuen- 
tioiial hymn to Ptolemy Philadel[>hus on his inairiagc 
with his sister. The eigliteentli is uti epithalamium ; tlie 
nineteenth a tiny ]iicture of Eros stung by a bee. ; the 
twentieth is the complaint of a heuUmaii rejected by a 
girl of the to%vn,; the tu only first an idyl of fisher life: 
two poor old fishermen recount tlieir drearn.^. The 
twenty-second idyl is a piece of heroic myth, the adven- 
tures of eVstor and Polydeiiccs ; and the tw’eiity-fourtli is 
a tiny epic on the infancy of Hercules. The twenty third 
is an amorous complaint. The twenty-fifth describes tlic 
slaughter by Hercules of the Nenican lion. The twenty- 
sixth justifies, In the interests of the ritual of l)ion}sus, 
the murder of the runous Peiitheus. The twenty seventh 
is the “ Wooing of Daphuis,” or “Oanstjs,” an amorous 
discourse between a girl and a swain. The tw’enty-eighth 
is a graceful piece of vfra de societ(\ sent to a lady with the 
gift of an ivory distaff. The twenty-ninth is amorous ; 
and there remain an im])eifect and a spurious piece, and 
a set of twenty-three cpigiains. 

On a general view, Theocritus’s surviving poems turn out 
to be — (1) ruial idyls, the patterns of N'irgil’s eclogues, 
and of all later pastoral poetry ; (:i) minute epics, or ealiinct 
iiiclures from mytliology; (3) sketches of contemporary 
life ill vcr.se ; (1) courtly compositions ; and (5) expre.s.sions 
of ])ersonal kindliness and attachment. The first category 
and the tliird are those on which the fame of Tlicocritus 
depends. Ilis verso has a wondciful Doric melody; hi.s 
shepherds arc natural Southern people : it is not his fault 
that wliat he WToto tiuly of them has become a false 
commonplace in the pastoral poetry of the Noith. 

Of Theocritus’s own life wo only know wliat has been 
recorded, that ho lived in Syracuse, (,^os, and Alexandria, 
and tliat he was acquainted with Nicia.s, with Aratus, the 
astronomical writci, and with Plnlinu.s, head of a school 
or sect of physicians. The rc^t is silence or conjecture. 
Suida.s says tliat, in addition to the survi\ ing poems, the 
Preetidip^ the IIojws, Hymns, the Iio omes, Dirges, Elegies, 
and lambics were attributed to him. 

The charm of Theocritus can onl}’' ho fasted in Iiis oii^dnal 
Doric, but tho best English vcision is by Mr ('. S. Culvcrley. 
M. Couat’s book on tho Aloxandiine school of poetry may bo rc- 
eoinmendcd. J. Hauler, Tie T/icoe. Vita et Cannimhm (Freiburg, 
1^56), Ifempel, QutrsL Tfieoc, (Kiel, 1881), and Rannow, Sfttdia 
Theocrit^ (Berlin, 1880), may also he fouiul useful. The best Eng- 
lish edition of the poems is that of Bishoj) Wordsworth. (A. L ) 


THEODOLITE. ISce Scrveyino. 

THEODORA, the wife of the emperor Jcstinian (7.?’.), 
was born probably in Constantinople, though according t(v 
some in Cyprus, in the early year^. of the 6th century, and 
died in 547. Wo sliall first give the usually rccei\cd ac- 
count of her life and character, and then proceed to in<]uire 
how far this account deserves to be accepted. According 
to Procopiu.s, our cluof, but by no means a tru.stv\ortli> 
authority for her life, slio was the daughliT of Acaciu.s, 11 
bear-feeder of the amphitheatie at Constantinople to tho 
Creen Faction, and while still a child was sent on to the 
stage to earn her living in the performances called mimes 
She liad no gilt for cither musie or dancing, but made her* 
self notorious by tho spirit and iinpudeiiee of her ai'ting iii 
the rough farces, as one may call them, which delighted tlio 
crowd of the cajiital. Rceoming a noted courtesan, she. 
accompanied a certain Hecebolus to rciitapolis (in North 
Africa), of whicli he had been apiiointod governor, and, 
having quarrelled with him, betook her.self first to Alex 
andria, and then back to ('on.stantinople through the eities 
of Asia Minor. In Coii.staiitinople (where, according to a 
late blit apparently not quite groundless story, slio now 
endeavoured to snj)poit hcr.sclf by .sj>inning, and may thcic 
fore have been trying to reform her life) .she attraelcd the 
notice of Justinian, then patrician, and, as the all powTrtul 
nephew of the emjicror Justin, practically ruler of the em- 
pire. He desired to marry her, but could not oveiconie 
the opposition of his aunt, the em[)i(‘ss Euphemia. Aft( 1 
her death (usually assigned to the >ear 525) tlio empeici 
jdelded, and, as a law, dating from tlie tinu* of C\)nstantin( , 
forbade the marriage of w’onion who had followed the stage 
with senators, this law' wa.s repealed. ’J'hi reiipon J iistinian 
married Theodora, whom he had aliead} caused to bo raised 
to the patriciate. They w ere some time alter (527) admitted 
by Ju-stin to a share in the sovereignty; and, on liis dcatli 
four months later, J ustiniaii andTheudoia beciiiue solo rnlei s 
of the Roman worhl. He wa.s then about foity-foiir years ot 
age, and she some tw ciity years } oungf'r. l*i oeopius relut t s 
in his uupublMied history (AvlkSotu) many repulsive tab a 
regarding Theodora’ eulier life, but his evident hatred ot 
her, though she had been more than ten year.s dead W'hen 
the Aneeduta W'cre written, and the e\tiav.agancc.s wliidr 
the book contains, oblige us to legard liim as a veiy doubt- 
ful witness. Some confirmation of the repoitcd op[>o.sjtion 
of the imperial family to tlic marriage has l)eeiJ found in 
the story regarding the conduct of Justinian’s ow'ii inotliei 
Vigilaiitla, which Nichola.^ Alemaniii, tlm fust etlitoi of 
tho Anecfhfta, 111 liis notes to that book, quotes fioin a 
ceitain “Life of Jn.stinian ” by Thcopluhis, to which lie 
frequently refers, without sa}ing wheie he found it. 
Since the article Ju.stini\x (7 v,) v\as i»ublisln*d, tlie i>ie 
sent WTiter has di.scovcrcd in Koine w'liat is bi'lieved to bo 
the only MS, of this so called life of Justinian, and b’s 
examination of its contents, which he ha.s lately ]>ubli.s]ir(l, 
makes him think it worthless as an authority. See artn le 
TlIEOrHILUS. 

Theodora .speedily acquired unbounded inflnenee onc? 
her hu.sbaiid. He consulted her in every tiling, and allow i d 
her to interfere diiectly, as and when .she, plea.se d, in tin 
government of the crnjmo. She had a right to inti'iii-u, 
loi she W'as not merely lii.s con.snrt, hut eirijiiess regnaiit, 
and as such entitled equally with liinisdf to tlie cxeici e 
of all jirerogatives. In the most icnible nisis of Justin 
ian’s reign, the great Nika imsurrection of 552, her courage 
and firmness in refusing to fly when tlie lebel.s weie attack 
ing the palace saved her husband’s now 11, and no doubt 
strengthened her command over liis mind. Dffinals took 
an oath of allegiance to her as w'cll Jis to the emperor (A or , 
viii.). She even corrc.spoiided vMth for(*ign ambassadori^, 
and instructed Belisarius how to deal with Hie popes. 1 ii>- 
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copiiis describes her as acting with harshness, seizing on 
trivial pretexts j^rsons who had offended her, strii>ping 
some of their property, throwing others into dungeons, 
where they were cruelly tortured or kept for years without 
the knowledge of their friends. The city was full of her 
spies, wlio reported to her everything said against herself 
or the administration. Bhe surrounded hcr>self with cere- 
monious poin]), and required all who approached to abase 
themselves in a manner new even to that half-Oriental 
court. Bhe was an incessant and tyrannical match-maker, 
forcing men to accept wives and women to accept husbands 
at her caprice. She constituted herself the ])rotc(‘trCHs of 
faithless wives against outraged husbands, yet professed 
great zeal for the moral reformation of the city, enforcing 
severely the laws against vice, and immuring in a ‘‘house 
of repentance” on the Asiatic side of the liosphorus live 
hundred courtesans whom she had swept out of the streets 
of the capital. How much of all this is true wo have no 
means of determining, for it rests on tlic solo word of 
Procopius. But there are sliglit indications in other 
writers that she had a reputation for severity. 

In the religious strife which distracted the cmi»iro 
Theodora took jiart with the Monophy sites, and Jier 
coterie usually (‘ontuined .son oral leading prelates and 
monks of that party. As Justinian was a warm upholder 
of the decrees of CMialcodon, this difference of the royal 
pair excited much remark and indeed much su8])icion. 
;Mauy saw in it a design to penetrate tlio secrets of both 
ecclesiastical factions, and so to rule more securely. In 
other matters al.so the u ifu spoke and acted very differently 
from the husband ; but their differences do not seem to 
liaNc distiirbt‘(l either his affection or his confidence. The 
maxim in (\>nstantinoplo was that the empress \vas a 
stronger and a safer friend than the emperor ; for, while 
he abandoned his favourites to her wrath, she stood by 
her proteges, and never failed to piinisli any one wlio&c 
heedless longue had assailed her character. 

Theodora boro to Justinian no .son, but one daughter, — 
at least it would seem that Iier grandson, wlio is twice men- 
tioned, was the off.'5i)nng of a legitimate daughter, whoso 
name, however, is not given. According to Procopiins, 
she liad before Jier marriage become the mother of a son, 
who when grown up returned from Arabia, revealed him.self 
to her, and forthw'itli disappeared for ever; but this is a 
story to be recei\ed with distrust. That her behaviour as 
a wife was irreproachable may bo gathered from the fact 
that ] Wi'pius mentions only one scandal affecting it, the 
<'UhC of Arcobiiidus. Even he does not seem to believe this 
case, for, while referring to it as a more rumour, the only 
]>roof ho gives is that, suspecting Arcobindus of some offence, 
she bad torture ajiplied to this .supposed paramour. Her 
health was delicate, and, tliough she took all iiossiblo care 
of it, froiiiiently quitting the capital for the seclusion of her 
villas on the Asiatic shore, she died comparatively young, 
Theodora was small in stature and rather pale, but with a 
graceful figure, beautiful featiire.s, and a piercing glance. 
There remaiiLs in the apse of the famous church of St 
Vitale at llavcnna a con temporal icou.s mosaic portrait of 
her, to which the artist, notwitlislanding the stiffness 
of the material, has succeedod in giving some character. 

Tin* above account Ih in snbstniioo that which hi8torian.s of the last 
two ccjitunes ami ii linlf liavc acce pted «ml repeated regarding tliw 
taiiioiis cmprcbs. Ihit it nuist be admitted to bo open to serious doubts. 
Kveiythiiig relating to tho early career of 'J'heodora, the faults of 
licr girlhood, the charges of cruelty and insolence in her government 
of the empire, rest on tho sole authority of the of Troco* 

pins, — a book whose credit is shaken by its bittomess and extra- 
vagance. If we reject it, little is left against her, except of course 
that action in occlcsiastienl affaii's which excited the wrath of Haro* 
nitis, who h.sd denounced her before tho Anccdota wore publislicd. 

In favour of tho picture wdiieh Proco^^ius gives of the empress it 
may be argued (1) that slie certainly did interfere constantly and 
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arbitrarily in the administration of public affairs, and showed her- 
self therein tho kind of person who w^otild bo Cruel and unscrupul. 
ous in her choice of inoan-s ami (2) that we gather from other 
WTiters an impression that she was harsh and tyrannical, as, for 
instance, from the references to her in the lives of tho popes in the 
Liber Povilficalis (which useil to pass under the name of Aunatasius, 
tho pa})al librarian). Her threat to the persou whom she com- 
mandod to bring Vigilius toher was “nisi hoc fcccris, ])cr A^iventem 
in siecuhi cxcorinri to faciam.^* Much of what w’o liiid in these 
lives is legendary, but they are some evidemeo of Theodora’s ixqmta- 
lion. Again (3) the statute (Ooit, v. 4, 23) which repeals the older 
Uw so fur as relates to scniiegrt midierrs is now generally attiibuted 
to Justin, and agrees with tho statemcMit of Procopius that an 
alteration of the law was made to legalize her marriage. Theiw is 
therefore rceson for liohiiiig that she was an actiess, and, consider- 
ing what tho Hyrantiiic singe was (as appears even by llio statute 
in question), her life cannot have been xricproachablo. 

Against the cviduiico of Procopius, with such confirmations as 
have been indicated, there is to ho set tho silence of other writera, 
cont«‘mporari<*s like Agathias and Evagrius, as well as such later 
historians as ThcophanoH, none of wdioin rejieat the charges as to 
Theodora’s life before her inairiagc. To this considciatioii no 
great weight need ho attacheil. It i.s difficult to esluhlish eiiy 
view of the controversy without a long and minute examination of 
the authorities, and in ])articular of tho Anredofa. Hut tho nu>st 
•^ohable conclusions seem to be— (1) that the odious details which 
^locopius gives, and winch Oibboii did not bluHh to co])y, descive 
no more weight than would bo given iiowadnys to tho malignant 
.scandal of ihsappohitcd courtiers under a despotic government, 
wliere seaiidal is all the blacker liceanso it is juopngated in .se(*rct 
(sec PuiM’oniirs) ; (2) that a^qiareutly she w*as nii nctiess and a 
courtesan, ami not improbably conspicuou.s in both those charac- 
ters; and (3) that it is impossible to dctciminc how' far tho spec ilic 
charges of cruelty and oppics.sioii brought agaiii.st her by Procopius 
do.sci\e cHslencc. We arc not bound to accept them, lor tlicy arc 
uncon oborated; yet the accounts of Justinian's govornment gi\cn 
in the Anmlofa agree in too many lespccts wnth what we know 
aliuiidc to cualilo us to reject them iillogiilif r ; and it imnst be 
admitted that there is a cc'itain intenial coiusistcncy m the whole 
picture which the Anectiota present of the empress. About the 
beauty, the intellectiril gilts, aud tho inqM'iious will of Tlioodora 
thciw can he no doubt, for as to these all our authorities agivc. She 
W'as evidently an c‘.vtiaoidiiiary pcr.sou, boin tobhine lu anystation 
of life. 

Her fortunes have cnqdoyed many pens. Amon^ the latest 
.serious works dealing with them may he mentioned M. Antonin 
l\^l)idour’a VJmpt^tnfrKr Theodom T^'lude Vrihquff I’ana, 188r», 
whnii endeavours to vindnMte hoi from (he.i‘*peisious of Ihooopius; 
and among more imaginative wiitings are Sir Hcmy Pottingers 
iiitere.sting romance JUiir ami Grroi (I/)iiilon, Hurst and Piaeketl, 
1879), M. Rhangabe’s tragedy 0eo8a>pa (Leipsic, 1884), ami M. 
Siirdou’s play Theodora^ produced in Paris iii 1884. See iilsoDi 
F. Dahn’s rrokvpios %qii CasarcUf 1865. (J. HR.) 

THEODORE of Mopsuestia, the most eminent roiire- 
sentative of tho so-called school of Antioch, the beginning.s 
of which date from about the middle of the 3d century 
(.SCO Lucian and Paul of Hamosata). Ho was born at 
Antioch about the middle of the 4 th century, and was a 
friend of (Jliry.sostom ; in rhetoric the celebrated Libaniu.s 
was his teacher. Boon, however, he attached himself to 
tho school of tho great exegete and ascetic, Diodoru.s, a 
presbyter in Antioch, and, 'with only a transitory period of 
vacillation, he ever afterwards remained faithful to tho 
theology and ascetic discipline of this master. Under 
Diodorus he became a skilful exegete, and ultimately the 
pupil outstripped tho master in Biblical learning. About 
383 Theodore became a presbyter in Antioch, and began 
to write against Eunomius the Arlan and against the 
christology of Apollinaris. Soon after 392 ho became 
bishop of Mopsuestia in Cilicia (tho modern Missis near 
Adana). As such he was held in great respect, and took 
part in several synods, with a reimtation for orthodoxy that 
was never questioned. It was greatly to his advantage that 
in the Eastern Church the period between the years 390 
and 42S was one of comparative repose. He was on friendly 
terms oven with Cyril of Alexandria. He died in 428 or 429, 
towards the beginning of the Nestorian controversy. 

Theodore ww a very prolific wrriter, but, before all, an cxe^tc. 
Ho wrote commentaries on almost every book of tho Old and New 
Testaments, of which, how^ever, only a small proi>ortion is now 
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extant, as at a later period lie lost credit in the cliuieli. Wc still 
possess in Greek his cominoiitniy on the lilinor Tropiiets, and in 
Latin translations commentaiies on the minor Pauline epistles, 
besides very many fragments, especially of that on the epistle to 
the Romans. Theodore’s importance as an exegote lies in two char- 
acteristics :>-(l ) in opposition to the allegorical method he insists 
on getting at the literal meaning, and adheres to it when fouiul; 
<‘2) in his interpretation of the Scrinturcs he takes into account the 
historical circumstances in which tticy were produced, and substi- 
tutes the histoiicat-tyjKilogieal for the pneumatico-christological 
interpretation of prophecy ; in other words, he interprets all Old 
Testament passages historically in the lirat instance, and sees the 
fnlfilment of Old Testament prophecy in the history of Chiist and 
llis church only in so far as the entire Old Testament is a “ shadow 
of things to come.’’ Following his master Diodorus, uho had 
already written a treatise Tls hiwpopk Bttapias koI iWrjyopiast 
Theodore also was the author of a special dissertation against the 
allegorists, i.e., against Origen and his followers, which, however, 
has unfortunately perished. The comparative freedom of Theodtnxj’s 
view of inspiration is also noteworthy. Ho discriminotes between 
Jjistorical, prophetical, and didactic wiitings, and in accoidaiiec with 
tills distinction assumes varying degrees of inspiration. Finallj^ 
ho entertained very bold opinions about the canon and several of 
tho books includoti in it. Ho esteemed very lightly tho Soloiiionic 
writings and tho book of Job ; Canticles he explained as a nuptial 
poem of Solomon’s; tho book of Job appeared to him in many 
places hardly worth}' of its subject, and he censures the wiiter 
sharply; Chronicles, Ezia, and Neheiniah he entirely rejected ; he 
denied tho accuracy of the titles of the Psalms, and leleiied the 
so called Messianic element almost iiivai lably to the kings of Isr.ud ; 
he even criticized tho catholic epistles and rejected the ejustle ol 
James. Ills commentaries contain a gi*eat deal of leaiiied matter, 
and llis grammatico-histoiical observations are still to some extent 
useful. Rut, on tho other hand, his learning must not be over- 
estimated. It falls behind that of Oiigen, Eusebius, and Jeiome, 
notwithstanding the superiority of his method. It is specially 
noticeable that Theodoic iioubled himself little .ihont toKtiuil 
eiitieism. Ho simply accepts tho text of the LXX. us that of 
levclation, and never inauiiests the slightest clfoit to control it by 
the original or by the Syriac 

But in addition to his coinincntai ies Theodore also u i ote e\ tcn^ii e 
dogmatico-polomical works, which weie dc'^tined to opciato hmg 
filter Ilia death disastrously tor his fame. As a disciple ot Diodorus, 
Theodore accepted tho Niceiio tenehing on the doi trine ot the 
Trinity, but at the same time in ehiiatology took un a position 
M'ly closely approaching that of Paul of Samosata. The Molence 
of Ills opposition to his tellow comitiyman, Apollinaiis of Laodice.i, 
pel haps the most acute and far-seeing theologian of the eentuiv» 
made it nccessaiy for Theodore to foimnlato his ohiistologv with 
piccision (ill fifteen books on tho Incarnation— all lost except a lew 
Si.iginents— and in .special treatises against Apollinaiis). Ife held 
tile Logos to have assumed a complete manhood, which had to pass 
tliiougli tho stages of ethical development just as in the ease of any 
other human being. In this tho Logos only siu>])orted the man 
Chi 1st Jesus, but was not essentially connected witli him ; the Logos 
dwelt in him {ii/oiKuv)t but any such thing as <rw<r«r iffufriKii did not 
and could not exist, because the finite not “cupax intiniti,” and 
because any llvtocris would h.u e destroyed tho reality of the human 
nature. The same sober and thoughtful way of looking at things, 
and tho same tendency to give prominence to the moi al element, 
uhicli characterize the commonlaries of Thcodoie appear also in his 
dogmatic. ‘When, accordingly, the Nestorian coiitioveisy hioke 
out, his xvorks also were dragged into tlic discussion. At Ejdicsus, 
indeed, the memory of Thcodoie does not appear to have been 
attacked,^ but soon afterwards the assault began. Maiius Mercator, 
Rabulas of Edessa, Cyril, and other inonophysitcp brought the 
charge of heresy against Jiis wiitings, and sought to counteract 
their influence. But it was not until more than a century after- 
wards that llis fanatical adversaries succeeded — in spite of the 
strong opposition of the best theologians of tho West — m obtaining 
from Justinian the condemnation of his xvorks in the controvcisy 
of the Tria Capitula, as it is called ; this act of tho emperor uas con- 
firincd by the fifth oecumenical council, and Theodore’s name vas 
accordingly deleted from tho list of orthodox writers. From that 
<3ay Tlieodore’s works ceased to be read within tho Byzantine Church, 
and hence have been lost. The Syiiaiis, on the other hand, hax’o 
always heldinliidi esteem the memory of tho great teacher, and 
have oven carried nack their liturgy to his name. The Ncstoiians 
Ijossoss, or possessed, , ' very large number of writings by him in 
i^ynac translations.* 

Theodore took part also in the Pelagian controversy at tho time 
when it raged in Palestine, In the treatise, only partially pie- 
served,® rohs \4yoyras 0v«rci Kal ov rraitiP rohs 
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kvBpiLwovt, lie shaiply controverts tho doctrine of original sin 
and Jerome its advocate. In his \iow the theory of Augustine h 
“ a new heresy,” “a malady”; ho legarded it ns a doctrine uhieli 
necessarily led to dualism and Mauii hieism. The attitude thus taken 
by Theodore is not surpiising ; he more ncaily takes up the gioiind 
of the old church doctrine as set ioith in tho apologists and iu tho 
great Greek fathers of tho 3d and 4th centuiies The Pelagians 
driven from tho East weio received by him in Cilicia. 

A brother of Thcodoie, Polyehronius by name, bishop of Apamca, 
also achieved fame as an exegete, and expoumJed the theology of 
tho school of Antioch.* ® 


/.i/^riUum-MlKnc, /*fl/ror..j»cr Gi . lx\I. The Greek fi.s^nienls of Theodorc’ii 
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Gaiiiici, Scli)o(kIi, Al/og, SCO also 1 lit/si lie, />e Theod Mopi ] tta el 
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THEODORE, tho name of two jiopos. Thoodoio 1., 
popo from November C42 till May 049, surccecled John 
iV. Me was the bon of a bishop, and was born in »lorii- 
salem. A zealous opponent of monoihclitisin, in the course 
of tbe protracted controversy he in a Roman synod ex- 
communicated Pynlius, pati‘jarch of (^onstantinoplo, and 
signed the document with ink mingled with consoci tiled 
xvino. Theodore IL had a pontificate of only twenty days 
(Nov.-Dcc. 897). 

TJIEODORET, bishop of (/yrus, and an imi>oitani 
W'ritcr in the domain.s of c.xegcsis, dogmatic theology, 
clmrch history, and ascetic theology was born in Antioch, 
Syria, about 390. A* an curly age he cnteied llic cloister ; 
and in 423 he became bisho^i of Cyrus, or Cynhus, a small 
city between Antioch and tlie Euphrates, x\hero, except for 
a short period of exile, he spent all tlie rest of his life. 
The date of his death is uncertain, but it must have bion 
at least six or seven years later than the council of (4ial- 
cedoii (f31). Although ilioroughly devoted to tho idcal.s 
of monastu-ism, he discharged his ciiiscopal duties xxith 
remarkable zeal and fidelity. He was diligent in the erne 
of .souls, labouring hard and successfully for tlie conversion 
of the numerous Gnostic communities and otlier heretical 
sects which still maintained a footing xvithin the dioccJ-''. 
He himself claims to have brought more than a thousand 
Marcioiiitos within the pale of tho churcli, and to have 
de.stroycd many copies of the Dialrmron of Tatian, which 
W’cre still in ecclesiastical use ; and he also exerted liimsLlf 
to improve the diocese, which was at once large and jioor, 
by building bridges and aqueducts, beautifying ilic town, 
and similar works. 


As an exegeto Tliooiloret boloiigs to the Antiocheiio school, of 
liich Diodorus of Taisus and Thcodoio of Mopsucstia wc. tho 
Kids. Ho was not actually the personal disciple of cillier, hut 
3 adopted their methods, though iMthoiit the cousi&tcncx' ami 
ddness of the fiist-naincd. His extant conimcntarifs (lho‘=!c on 
anticlcs, on the Prophets, on the book of Psalms, ami on tlie 
auliiio epistles — the last the most valuable) me among the best 
srformancos of tho fathers of the church. 'I hey' arc hiicf, y ct m>t 
anting ill that element of practical edification 011 which ( hiysoslom 
.ys special weight as characteristic of the Antua henes In addition 
I these complete commcntarie.s, W'o have fiogments 0 . some otlicis 
f that on Isaiah, for example), principally met vith m 
horn nio. nlan Rne.e.ial elucidations of some diMicult .Scriptnic n'xt.s, 


”• See Bardenheuei, Polyehroniui, Ficiburg, 1872. 
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Theodoret’s chief itnportanco is as a dogmatic theologian, it 
having fallen to his lot to take ])art in the gieat inonophysitc- 
Nestonan controversy and to bo the most considerable opponent 
of the views of Cyiil and Dioscimis of Alexandria. For more than 
twenty veais he mniiitainod the struggle against the Aloxandiian 
dogmatic and its funnuho (BeorSKOf, kslO* 6irJfrra(r<K, fita 

tir6<rTa<ri^, tpwcris tf>uaiK‘fi, and the like), and taught that iii the 
}>Qrsou of Christ we must strictly distinguish two natures (Aypo- 
s( fuses), which aio rinitcd indeed ui one pi'raon (jjrosopun), but aio 
not amalgamated iii essence. For these ye^irs his history coincides 
with that of the Eastern Church from 430 to 4C1, and for this vciy 
reason it is impossihlo to sketch it even hriefly Iicre (see Hcfele, Cone - 
gcsch , vol. u.). The issue was not unfavourahlc to Thcodorct’s 
cause, hut mehincholy enough for Theodoret himself; the council 
of Chalccilon condemned monophysiti.sm indeed, but he unhapjiily 
yielded to pressure so far as also to take part in piotioiinciiig 
'‘anathema upon Nesloiiiis, and upon all w'ho call not the Holy 
Viigiii Mother of God, and W'ho divide the one Sou into two.” As 
Theodoret had previously been a constant defender of Ncstorins, it 
was im])ossiblo for him to concur in this sentence upon his unfortu- 
nate fiiciid with a (dear cous<*ieii('c, and in jxjint of fact ho did not 
change his own dogmatic position. It is (listressing, therefore, to 
find him in his subsequent Epitome classing Ncstorins us a hcietic*, 
and speaking of him with tlio utmost hostility. Some of Theo- 
dorel’s dogmatic woiks arc no longer extant: of hia five liooks 
n«pl ivaif$o<airT\<Tt<ai, for cxaiiqde, directed against Cyiil after the 
(‘ouijcil of Ephesus, wc now possess fiagments mei’ely A good deal 
of what ]>.isscs uiidei his naiiio has liceii wiongly attributed to him. 
t’crtaiiily g(muine aie tlie lefiitation (’AeorpoWj) of Cyiira twelve 
iLvadffitmfrfjLol of Nestoiius, and the 'KpaptffTTjs, or noAv/iop4>e$ 
(wiitton about 4161, eon ling of tliK'e dialogues, entitled lespect- 
ively ’'ATpfTTTciy, *A<ruyxuro5, and 'AvaOris, in which the monophys- 
itism of C>iil IS opposetl, and its Apolliiiaiian cliaractcr insisted on. 
Among the apologetn o-doginaiic w'oiks oi Theodoret must be 
ri'ckoiK'd Ins ten discomses Utpl vpovoias. 

Tlieodm’ct gives a valuable txjiosilinn of bis own dogmatic in 
the Ijfth book of his Aiptrin^s fcaHOfivOlas already lefciied 

to ^ ^J’his, the latest of his works in the domain of church his- 
tory (it was wiitten after Ifil), is a somcn of gieat though nut of 
]>i unary inii»oitaiice loi the lnstoiy of the old heresies. In spile 
of the investigations of Volk mar and llilgenfeld, wo aie still Bomc- 
what 111 the daik ns to the nuthoiities ho used The chief iin- 
ceit.initv js as to whether he knew Justin’s Sf/ntagma, and also as 
to whetliei ho hail access to the /%ihsnpfiumcua of liipjioUius in 
tlieii complete foim llcsnU's this woik Theodoiet has also lell us 
H church liistoiy in Iimj books, from 324 to 429, W’hich was ])uh- 
lishccl slioitly bcfoie the council of Chalccdon. The &t}le is bcttei 
tluiii that of Soci.tle-i and So/omon, as I’liotius has lemarkcd, but 
ns a (’oiitiihution to histoiy the woik is inferior in importaii'o 
It IS piobahlo that its nuthoi was acquainted with the labours of 
Socrates; he ajipcais also lo hove used those of I’hilostorgius the 
Allan, but not those of Sozomeu. Sonielhing indeed still lematns 
to Im cleaicd up as to the souices ho cniidoycd; apart, however, 
fioiu some docuinents he has preserved, relating to the Aiian coii- 
tioveisy, ho does not eoiitiilnitc much that is not to bo met w'ltli in 
Socrates He made a tlioiough study of the waitings cf Athanasius 
for the woik. As icgiids chronology lie is not V(*ry trustw’oitliy ; 
on tJie othei hand, lii*» niodciatioii tow’ards opponents, not except- 
ing CvnI, deseives recognition Tlio 'EKKtipikwv Sipairfuntcif 
KaBii]p.6.rap {he (UirawUs (haconnn .///7rc^(on(6n,v)—wTitten before 
4‘t8 “is of an liistoiical and njiologetic character, vciy largely 
indebted lo (fiement of Alexandii.i and Kiisebius ; it aims at showing 
the aibanUge^ of Chiislninitv us compaied with Hellenism, and 
deals witli tl»e assaults of ]»agaii adversaries. The supeiionty of 
tlie t'hnstiiiii faith both philoRophically and ethically is set foith, 
the chief slnsss being laid on iiionachisiii, with which heathen 
philostiphy lias not lung to comp,iro. iMuch pioinuicnco is also 
given to the cult ol saints ami iiiart}i*s. 

On this side of his ehaiaetei, how'cver, Theodoret c.an best he 
studied in tlio thiity asi-etie blogiaphies of his hropta. 

This collection, wlinh has been widely lead, is a ]K*iidant to the 
Jlistona Lausinca ol I’alladiiis .and the monkish talcs of So/oiiicu. 
For the I^iasL it has had the same importamens thcBimilai wiitings 
of Jerome, Sulpieins, Se\ er us, and Gassiamis foi the West. It shows 
that the “sobriety” of the Aiitioehono scholars can he predicated 
only of their exegesis , their st>le of piety was us exaggerated in its 
devotion lo the ideals of iiioinibtieisni as was that of llicir mono- 
diysito opponents. Imleed, one of the oldest Icndcis of the school, 
iiodoriis of Tarsus, w'as liimself among the strictest a.scetics. 

Nearly 200 letters of Theodoret have come down to us, ]mrtly in 
a sopaialc eollcction, partly in the Arfa ol the councils, and jwrtlv ‘ 
m the Jialin of Maiiiis Meicator; they aie of great value not only 

^ Koniaii Catholic waiters vary grcistly in their eslnnatc of Theodoret’s 
(hristology and of his general oitluKloxy. On the latest essay on this 
subject, hy Bertram {Theodorett, Kpiscopi f'lfrensis, Doctrina Christo- 
logica, llildeslieini, 1883), see TheuL Lit,-E(utig., 1883, 563 sq. 
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for biography of the writer hut also for the history of his 
I dioccso and of the church in geneml. 

The Hlitlon of birmond (rails, 1(S42) was afterwards completed by Qaintcr 
(1084). who has also written UiMuiiutious on the authors wuiks. Schulz»> and 
No^selt published a new edition (Oiois., Halle, 1709-74) based on that uf their 
piedecessopi, a aiossary was aftcrwaids added by Bauer. Tho repiint will be 
tumid In Tols. Ixxx -Ixxxiv of Mignc. and considerable portions occur in Mansi. 

Besides the cailicr labours of Tillemont, Ceilllei. Oudln, Du Din, and FabrIeliK 
and Harless, sec bchiuekh, Kxi'ehengtteh , sol. xsiii.; Ilefele, Cone.-ytich,, vol. 11 ; 
Jtlchter, I)e Throdoirto Jijip Paul. Jnterprete, Lcipslc, lfi22; Binder, Etudtn tur 
Theodoret, (ieneva, 1844, .Staudlln, 6Vxr/t. u Jsit. der Kit ehingrtch., Hanover. 1827; 
Kllin, Die Ikdeutung dir aiitioch. Mtule, IROO; Diextel, Dai A. T in der ehri$ti. 
hirehe, Jena, 18(19; Specht, Theodor v.i/op$ve^(a u. Theodoret v. Cprus, Munich, 
1871 ; Itoos, De Theodortto Clemeutts et Kmehii Comjnlatm'e, Ilulle, 1883, Ji*cp, 
QiieVenuntenuch t d. gitech KnehenhUtvnkern, Lvipsic, IBM; and Mbilci, niu 
‘•Ihi'odoict,'* In Huizog-riitl’s Realencykl , \ol xv. (A. HA.) 

TIJKODORIC, king of tho Ostrogoths {c. 454-520). 
llcfcrring to the articlo Gotii.s for a general statement of 
the position of this, tlie greatest ruler that tho Gothic 
nation produced, wc add here some details of a niuro 
personal kind. Tltcodoric was born about tho year 454, 
and was the son of Theudemir, one of three brothers 
who rcigiietl over the East (Joths, at that time settled 
in rannonia. The day of his birth coincided with the 
I arrival of the news of a victory of his uncle Walaiuir over 
I tho sons of Attila. The name of Theodoric’s mother was 
I Erelieva, and slie is called the concubine of Theudemir. 
Tho Byzantine historians generally call him son of 
Waiamir, apparently because tho latter was tlio best 
known member of tho royal fraternity. At tho age of 
seven ho xvas sent as a hostage to the court of Constan- 
tinople, and there spent ten years of his life, which doubt- 
less exercised a most important influence on liis after 
career. Shortly after his return lo his father (about 471) 
he secretly, xvith a comitatm of 10,000 men, attacked tho 
king of the Sarmatians, ami wrestled from him the import 
ant city of Singidnnnm (Belgrade). Tn 470 Theudemir, 
now chief king of the Ostiogoths, invaded Mte.sia and 
^Macedonia, and obtained a ]»ennanent i-ettlemcnt for his 
people near ThcsMilonica. Thcodoric took the chief paifc 
in this expedition, the result of which was to remove the 
Ostrogoths from tho now barbarous Bunnonia, and to settle 
them as “ftcderati” in tho heart of the empire. Abouti 
471 Theudemir died, and for the fouitccn following years 
Thcodoric w’as chiefly engaged in a serie.s of profitless 
w’ars, or rather plundering expeditions, ])artly against the 
cmjieror Zeno, but jiartly against a rival Gotliic chieftain, 
another Thcodoric, son of Triarius.- In 488 he set out 
at the head of his i)eo[>lo to win Italy from Odoaccr. 
There is no doubt that he had for this enterprise the 
sanction of the emperor, only too anxious to be rid of so 
troublesome a guest. But the pircise nature of the rchr 
tion which w’as to unite the two powers in tho event of 
'J’heodorics success was, [lerhaps purposely, left vague. 
Theodoric’s complete practical independence, combined 
with a great show of deference for the em])irc, reminds us 
somewhat of tlie relation of the old East India Company 
to the Nfogul dynasty at Delhi, but tlio Ostrogoth was 
sometimes actually at w’ar with his imperial friend. The 
invasion and conquest of Italy occupied more than four 
years (488-495). Thcodoric, who marched round tho 
head of the Venetian Gulf, had to fight a fierce battle with 
tho Gepidte, probably in tho valley of the Save. At the 
Sontius (Isonzo) he found his passage barred by Odoacer, 
over whom lie gained a complete victory (28th August 
489). A yet more decisive \ ictory followed on the 30th 
September at Verona. Odoacer fled to Bavenna, and it 
seemed as if tho conquest of Italy w’as complete. It w^as 
delayed, however, for three years by tho treachery of 
Tufa, an officer who had deserted from the service of 
Odoacer, and of Ercderic the llugian, one of the com- 
panions of Thcodoric, as wxll as by the intervention of the 
Burgundians on behalf of Odoaccr. A sally w'as made 

3 In ono of tlio intervals of fricndaliip with the emperor in 483 
Theodoric waamode master of the household troops and in 484 consul. 
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from Bavenna bj the besie^d king, who was defeated 
in a bloody battle in the Fine Wood. At length (26th 
February 493) the long and severe blockade of Bavenna 
was ended by a capitulation, the terms of which Theodoric 
disgracefully violated by slaying Odoacor with his own 
hand (16th March 493). See Odoacbr. 

The thirty-three years' reign of Theodoric was a time of 
unexampM happiness for Italy. Unbroken peace reigned 
within her borders (with the exception of a trifling raid 
made by Byzantine corsairs on the coast of Apulia in 
508). The venality of the Roman oflicials and the turbul- 
ence of the Gothic nobles were sternly repressed. Marshes 
were drained, harbours formed, the burden of the taxes 
lightened, and tke state of agriculture so much improved 
that Italy, from a corn-importing, became a corn-exporting 
country. Moreover Theodoric, though adhering* to the 
Arian creed of his forefathers, was during the greater part 
of his reign so conspicuously impartial in religious matters 
that a legend which afterwards became current represented 
him as actually putting to death a catholic deacon who 
had turned Arian in order to win his favour. At the 
time of the contested papal election between Symmachus 
and Laurentius (496-502), Theodoric’s mediation was 
welcomed by both contending* parties. Unfortunately, at 
the very close of his reign («624), the emperor Justin's 
persecution of the Arians led him into a policy of repri- 
sals. He forced Pope John to undertake a mission to 
Constantinople to plead for toleration, and on his return 
threw him into prison, where he died. Above all, he 
sullied his fame by the execution of Boetius and Sym- 
machus (see Bortius). It should be observed, however, 
that the motive for those acts of violence was probably 
political rather than religious, — jealousy of intrigues with 
the imperial court rather than zeal on behalf of the Arian 
confession. Theodoric’s death, which is said to have been 
hastened by remorse for the execution of Symmachus, 
occurred on 30th August 526. He was buried in the 
mausoleum which is still one of the marvels of Ravenna 
{q.v.\ and his grandson Athalaric, a boy of ten years, suc- 
ceeded him, under the regency of his mother Amalasuntha. 


OcTiealogy of Thoodoric, 
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niarned 
Sigismund, 
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king of the Franks. 
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d 634. 
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Amalarlr, 
king of the 
West Goths, 
d. 681. 


Athalaric, Wltlgia » MATAscKRTiiAssQermanus, 
d. 634. I nephew of 

^ I Justinian. 
OermanuH Postunius, 
put to death by 
Phocas, 606 

Amiuiifiida, a full sister of Theodoric, mamed Thrasaninnd, king of the 
vandals, and was mother, by an earlier marriage, of Tlieodahad (d. 636). 


Scgei ic, 
mnrdorcd 
by his 
father’s 
orders, 622. 


Avihoritics. — The authorities for the life of Theodoric are very 
imperfect. Jordaiics, Procopius, and tho curious fragment known 
as Anonymus VnlcHii (printed at the end of Amiuianus Marcellinus) 
are the chief direct sources of narrative, but far tlie most imporhant 
indirect source is tlie Varim (state-papers) of Cassiodorus, chief 
minister of Tlieodoric. Malclius furnishes some interesting |)ar- 
ticulars ^ to his early life, and it is possible to extract a little 
information from tho turgid panegyric of Enuodius. Among 
Gorman scholars Dahn {Kcnige der Oerm^inen^ ii., iii., and iv.), 
Matiso {Oeschichte des Ostgothischm Ueiehs in lUilien)^ and Sartorius 
{^ermich Uber die lUgierung der Ostgotheny &c.) have done most to 
illustrate Theodoric’s princi]>les of government. Tho Kngii.sh reader 
may consult Gibbon’s Decline and Fall, chap, xxxix., and Hodgkin’s 
Jtalg and her Invaders, vol. iii. , and Letters if Cassiodorus. (T. H. ) 

THEODOSIA, or Kapfa, a seaport and district town 
of Russia, situated on the east coast of Crimea, 69 miles 
to the east-north-east of SimpheropoL Its roadstead. 


which has a width of 18 miles and is never frozen, is w^U 
protected from east and west winds, and partly also from 
the south, but its depth is small, ranging from 11 to 14 
feet and reaching 35 feet only in the middle. Tho want 
of railway communication with the interior prevents ii 
from gaining the commercial importance it might otherwise 
have possessed, so that its population was only 10,800 in 
1881, — a low figure when compared with the 20,000 it 
had in 1672 and still more with the hgure returned in last 
century. Many remains of its former importance exist 
in the city and neighbourhood, the chief being a beauti- 
ful mosque— formerly a Genoese cathedral— synagogues 
several centuries old, old towers with inscriptions, baths, 
and a palace of Shah-Ghirci in the suburbs. Gardening is 
one of the leading industries ; fishing, a few^ manufactures^ 
agriculture, and trade are also carried on. The foreign 
trade, which in 1830-40 reached an average of £90,000 
for exports and £66,500 for imports, afterwaids fell off, 
but it has experienced a revival in the course of tho last 
15 years, the exports of corn, linseed, and wool having 
reached £167,853 in 1884. The imports are insignificant. 

Theodosia, a Milesian colony, was in Sti.ibo’s day a flourishing 
seat of trade (especially in gram), with a liaibout rapublo of accom- 
modating a hundred ships; but before Arrian's time (c HJfi a.d ) 
it appears to have been destroyed More than a thou.saml 
later (1263 to 1267) the Genoese established hero their colony ‘Kala 
or Kefa, which grew rapidly up notwithstanding the rivalry of the 
Venetians. It was fortitied, and became the see of a bisho]), os 
well as the chief centre tor the Genoese colonies on the Black -Sea 
coasts. It remained nearly independent until 147.^), when it uas 
taken by the Turks, but it eontinued to ]»ros])er umlei their rule, 
under tho name of Kutohuk-Stainbul, or Krvon-Stainbul (Stamhul 
of Crimea). Tho Itussiaus took it in 1771, ami annexed it in 
1774. From that date it began to decay, and had only 3200 
inhabitants in 1829, the emigi-ation of the (^^iimoan Tartars 
and the competition of Odessa being obstach's to its furtlier 
growth 

THEODOSIUS L, emperor of Rome, Bumamod the 
Great, was the son of Theodosius, Valentinian’s great 
general, who in 368-69 drove back the Piets and Scots 
from the Roman territories in Britain, and, after other 
successes on the Continent, was at last despatched to sufi- 
proas the revolt of Firmus in Mauretania (372). Shortly 
after (376), the elder Theodosius, despite his great services, 
was put to death by order of Valens, probably through 
fear lest he should be the Theodosius or Theodore whom 
the prophetic tripod indicated as the future emperor. 

The younger Theodosius was born about the year 346. 
He was a native of Spain, but the exact place of his birth 
is uncertain (Cauca in Galicia according to Id alius and 
Zosimus, Ttalica according to Marcellinus). Pacatus and 
Claudian seem to claim for him at least a relationshiji 
to Trajan, of which, however, there is no satisfactory 
proof. He accompanied his father into Britain (368), 
and a little later distinguished himself by defeating tlie 
Sarmatians who had invaded M(t*sia (374). On his 
father’s death he retired to his native place, wliere he 
lived quietly till after the great battle of Adrianople 
(August 9, 378), when Gratiaii summoned him to share 
the empire. Theodosius was made Augustus at Sirmiurn, 
January 19, 379, and was assigned all tho l^abtern jirovinces, 
including lllyricum. It was a time of great ticril foi the 
Roman state. The Huns had just made their a])pearanc« 
on the western shores of the Black Sea, and, after over 
throwing the great nation of the Ostrogoths, had driven the 
more southern Visigoths to take shelter within the cini>ira 
Valens had consented to receive them (376) on condition 
that they should deliver up their arms and surrender ilicir 
children as hostages to be distributed throughout the 
cities of the East. Tho latter half of tin* compact was 
enforced, but not the former ; and the barbarians, left with- 
out any sustenance, began to plunder the ojien country. 
After their great victory at Adrianople they reached the walls 
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of Constantinople, whence they weee driven back by the 
valour of a band of Saracens. Meanwhile the Ostrogoths, 
the Taifali, the Huns, and the Alans had all crossed the 
Danube to share the spoils of the empire; and it was 
against this motley host that Theodosius bad to contend. 
He appears to have gmned some successes even before his 
elevation to the empire (Theodoret, v. 5, 6), and shortly 
after this retired to Thessalonica to organize his forces. 
He breathed courage into what remained of the Boman 
army, and summoned the very miners to his standard. 
But his chief reliance was placed in certain bodies of the 
Ootlis whom he had enrolled in his service. These, under 
thoir royal leader Modares, gained at least one decisive 
victory, probably in the course of 379. From the unchron- 
ological account of a later writer, Zosimus, to whom we 
owe almost all the details of Theodosius’s early campaigns, 
we may infer that in the course of this year or the next 
Fritigem and his Visigoths were gradually driven across 
the Danube, where they seem to have met with the Ostro- 
goths who had shared their fate. For a time the united 
nations turned their energy against the Western empire, till 
they forced Gratian to grant them leave to settle in Pan- 
nonia and Moesia. Before setting out on their new journey 
they perhaps combined their forces to attack Athanaric, 
who had retreated with his section of the Visigoths into 
the wilds beyond the Danube at the time of the Hunnish 
invasion. Unable to withstand their onset, Athanaric 
offered his services to Theodosius, and was received into 
Constantinople with every mark of favour, 11th January 
381. h'lfteen days later he died, and was honoured by 
the emperor with a splendid funeral, while his followers 
faithfully discharged the duty of guarding the Danube. 

In the two preceding years Thessaly and Macedonia 
had been swept by the barbarians. On one occasion the 
emperor himself barely escaped from their hands in a 
midnight attack which they had been induced tp make by 
the sight of his blazing watchfires ; on another the united 
forces of the Ostrogoths and Visigoths crossed the Danube 
with the design of pillaging Greece. In his efforts against 
the invaders Theodosius was ably seconded by his colleague 
Gratian, who despatched his Frankish officers Baudo and 
Arbogastes to drive the enemy out of Macedonia and 
Thessaly (380), and, while Th^osius lay sick at Thes- 
salonica, made such terms with them as the latter emperor 
was glad to accept on his recovery. A little later, presum- 
ably towards the middle of 381, Promotus, Theodosius’s 
lieutenant, inflicted a terrible defeat on a motley host that 
was attempting to cross the Danube. This was perhaps 
the decisive battle in the war ; and we read that on October 
3, 382, all the remaining Goths in the empire submitted I 
to Theodosius. Many of them appear to have entered the 
Boman army as ** fosderati ”, and indeed, from the very 
commencement of his reign, Theodosius seems to have pur- 
sued a consistent policy of enrolling the Gothic warriors. 
At times they accepted his gifts while meditating treachery 
in their hearts ; and Eunapius has preserved the story of 
bow Fravitta, the leader of the faithful party, slew with 
his own hands his dishonest colleague Eriulf at a banquet 
in the emperor’s own tent. Zosimus has charged Umo- 
dosius with burdening the provinces with excessive duties 
for the purpose of maintaining a host of useless barbarian 
officers, while the common soldiers were left unpaid, l^ese 
l>arbarian troops, according to the same writer, often 
treated the Roman citizens with the utmost indignity, and 
on more than one occasion provoked a retaliation for which 
the emperor refused to see any excuse. They were not, | 
however, all quartered in one place, but received into the 
legions ; while others were sent to Egypt On the whole, 
it may be said that his policy of attaching the invaders 
to himself was the salvation of the empire; it was they 


I who bore the brunt of the battle of tibe Frigidus ; and 
the knorled^ of the emperor’s good faith towards the 
Teutonic amuliaries in his service must have contributed 
largely to the defectioxr of Eugenius’s army on the same 
occasion. 

In 383 Theodosius created his eldest son Arcadius 
Augustus. The same year saw the revolt of Maximus 
in Britain and the murder of Gratian (August 25, 383). 
For five years Theodosius consented to accept the usur- 
per as his colleague; but, when Maximus, flushed with 
success, attempted a few years later to make himself 
master of Italy, which, since the sudden death of Valen- 
tinian 1. (17th NovemW 375), had been governed under 
the name of his young son Valentinian II., Theodosius 
advanced against the invader and overthrew him near 
Aquileia (28th July 388). This victory was followed by 
the murder of Maximus and his son Victor, after whose 
death Theodosius conferred upon Valentinian II. all that 
part of the empire which his father had held. Theodosius 
is said to have been induced to take this campaign by his 
love for Valentinian’s sister Galla, whom he now married. 
Meanwhile there had been fresh dangers from the Goths. 
In 386 another band of the Grossing! or Ostrogoths, 
attempting to cross the Danube, was cut off by Promotus. 
The same general, in the course of the next two years, 
punished the barbarians who had deserted Theodosius at 
the beginning of the campaign against Maximus. Such 
signal services as these, though coupled with the fact that 
he had saved the emperor’s life, did not prevent Promotus 
from falling a victim to the intrigues of the favourite 
Rufinus, who is charged by Zosimus with compassing the 
death of other noble men. If we may trust the evidence 
of the last-mentioned historian, from the end of the year 
388 Theodosius resigned himself to gluttony and volup- 
tuous living, from which he was only roused by the news 
that, in the Western empire, Arbogastes the Frank had 
slain the young emperor Valentinian and set up the 
grammarian Eugenius in his stead (15th May 392). 

Into the curious history of the short-lived pagan revival 
in the Western empire there is no need to enter here. 
Zosimus assures us that the tears of Galla threw the 
whole court into confusion ; but there can be little doubt 
that to a religious, if not superstitious, mind like that of 
Theodosius it might well have seemed that ho was fighting 
the battles of God, as he led his army of the cross against 
an enemy on whose standard shone the image of Hercules 
(Theodoret, v. 24). His host consisted partly of Romans 
and partly of barbarians. Timasius was leader of the 
former, but under him was ranged the more renowned 
Stilicho ; the latter were led by Gt^nas the Goth and Saul 
the Alan. The engagement was fought near the river 
Frigidus, some thirty-six miles distant from Aquileia. On 
the first day*1[lieodo6iuB’B barbarians, engaging with those 
of the hoBtUe army, were almost destroyed, and the victory 
seemed to be with Eugenius. After a night of prayer, 
towards cock-crow the emperor was cheered by a vision of 
St Philip and St John, who, mounted on white steeds, 
promised him success. With the morning he received 
and accepted the offer of service on behalf of the enemy’s 
ambush, and once more advanced to the conflict. But 
even so, the issue of the day was doubtful till, if we may 
trust the concurrent testimony of all the great contem- 
porary church historians, a sudden gust of wind blew back 
the enemy’s arrows on themselves. This was the turning- 
point of the battle : Eugenius was slain by the soldiers ; 
and two days later Artogastes committed suicide (Sep- 
tember 5-9, 394). From the north-eastern parts of Italy 
Theodosius passed to Rome, where he had his son Honorius 
proclaimed emperor under the guardianship of Stilicho. 
Thence he retired to Milan, where he died of dropsy (17th 
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January 895)| leaving the empire to be divided between 
hie two eons Honorius and Arcadiue, — Honorius becoming 
emperor of Borne and the West, Arcadiue of Constan- 
tinople and the East. ^ 

Important, however, as the reU^ of Theodosiiis was from the 
politi^l point of view, it ia perhaps still more important from 
the theological According to Sozomon, his parents were both 
orthodox Christians, according to the creed sanctioned by the 
council of Kictta. It waa not, however, till his illness at Thes- 
salonica that the emperor received baptism at the hands of 
Bishop Ascliolins, w^hereupon, says the same historian, he issued a 
decree (February 380) in favour of the faith of St Peter and Poim 
Damasus of Borne. This was to be the true catholic faith ; the 
adherents of other •'Creeds were to be reckoned as heretics and 
punisbed. The great council of Constantinople, consisting of 150 
orthodox and 36 Macedonian bishops, mot in the following year, 
confirmed the Nicene faith, ordered the afikiia of the various sees, 
and declared the bishop of Constantinople to rank next to the 
bishop of ]^nie. The emperor cannot be acquitted of the intoler- 
ance which maiks edicts such as that depriving apostatizing 
Christians of the right of bequest. It was not till 389 or 390 that 
lie issued orders for the destruction of the great idol of Serapis at 
Alexandria. Other edicts of an earlier or later date forbade the 
unorthodox to hold assemblies in the towns, enjoined the surrender 
of all churches to the catholic bishops, and overthrew the heathen 
temples ** throughout the whole world. ” During the reign of Theo- 
dosius Gn^ory of Nazianzus was made bishop of Constantinople — 
an appointment which he did not long retain. In 883 Theodosius 
called a new council for the discussion of the true faith. The 
orthodox, the Ariaus, the Euuomians, and the Macedonians all sent 
uiiampions to maintain their special tenets before the emperor, wdio 
finally decided in favour of the orthodox party. He seems to have 
suffered the Novatians to hold assemblies in the city. Perhaps 
the most remarkable incident in the life of Theodosias from a 
personal point of view is the incident of his submission to the 
repnmands of Ambrose, who dared to rebuke him and refuse to 
admit him to the lord's Supper till he had done public penance for 
suffering his Gothic auxiliaries to murder the townsmen of Thessa- 
lonica (390). Equally praiseworthy is the generous pardon that the 
emporor, after much intercession, granted to the seditious people of 
Antioch, who, out of anger at the growing imiiosts, had beaten down 
the imi^rial statues of their city (887). When the Christians in 
the eastern part of the empire destroyed a Jewish synagogue and a 
church belonging to the Yalentiuiaiis, Theodosius g^e orders for 
the offenders to make reparation. Such impartial conduct drew forth 
a remonstrance from Ambrose, who, where the interests of his cieed 
Mas concerned, could forget the common principles of justice. In 
i sermon preached before Theodosias he introduced the Deity Him- 
self holding an argument against Theodosius on the subject of 
hu remissness, and tlie imperial penitent yielded to the eloquent 
bishop. So pliant a disiiosition rendered him very dear to the 
saint, who availed himself of his influence to counteract the efforts 
of Symmachus and the Roman senate for the restoration of the 
pagan rites at the altar of victory. ** 1 loved the man,” says St 
Ambrose, ” who, ])utting off liis kingly robes, mourned publicly in 
the chnrcli a sin to which the guile ot others had exposed him, — an 
emperor who thought it no shame to do an act of public penance 
that even private people would have blushed to perfom.” The 
inspired vision of the saint saw the deceased emporor received into 
heaven by his old colleague Gratian; while Maximus and Eugenius 
down in hell were already experiencing how grievous a sin it is to 
take up arms against lawful princes (Ambrose, De OhUu Theod,), 

Theodosias was twice married — (1) to iElia Flacilla, the mother 
of Aicadms (377-408) and Honorius (884-423); (2) to Galla (d. 
394), the daughter of Yalentinian I. 

The chief euthoiitles for the age of Theodoelna are Ammianua HarcelUnuN, 
Eunapltui, and the ecelwaatical historians (Socrates, hozomeu, Theo- 
timet). Much Information may also be gleaned fiom tlie wiltings of St Ambrose, 
St Gregory of Natiansus, Isidoie of Seville, and the orators Pacatus, libanius, 
ihmnistins. Of modem authorltlea Tlllemont supplies an unrivalled collection 
of fucts dilly collected from all contemporary or nearly contemporary sourem; 
lie Is specially useful for hit fQrnopses of the Theodoslan laws. Clinton’s 
are the beat guide for the chionology of the period. It ie baidly necessary to 
inmtion the brilliant aooonnt given by Gibbon, or, In later yeais, fiom the stand- 
point of Italian bUtoiy by Mr Hodgkin. (T. A. A.) 

THEODOSIUS II. (401-450) succeeded his father Ar- 
cadius as emperor of the East in 408. Daring his minority 
the empire was ruled by the praetorian prefect Anthemius 
and Palcheri% who b^ame her brotW’s guardian in 
414. Under his sister’s care the young e^iperor was 
brought up rather as a virtuoso than a prince. The chief 
events of ^eodosius’s reign are the wars with Persia in 
421 and 441, the council of Ephesus (434), and the inva- 
sion of the Huns under Attila (441-448). In 450 Theo- 
dosius was thrown from his horse while hunting, and re- 


ceived injuries from which he died. He married Athenais, 
who on being baptized took the name of Eudocia. It 
was during his reign that the Codex Tkeododanua, or 
collection of the constitutions of the Roman cmi>erorB, 
was formed. The idea took birth as early as 425, but 
was only put into execution between 435 and 438 ; in 
the latter year the Code was published. 

THEODOSIUS III. was the last of three emperors 
whose short reigns filled the interval between the death of 
Justinian IL and the accession of Leo the Isaurian. The 
emperor Anastasius had sent a fleet to frustrate the in- 
tended expedition of the Saracens from Alexandria against 
Constantinople. On reaching Rhodes the troops rose 
against their leader, John the Deacon, slew him, and, start- 
ing for Constantinople, landed at Adramyttium where 
they made a collector of the taxes emperor by the title 
of Theodosius III. The new emperor besieged Constan 
tinople for six months before he took it ; Anastasius 
resigned, and retired to a monastery, leaving his place to 
be filled by Theodosius III., who likewise resigned next 
year (717) in favour of Leo III. The closing years of 
Theodosias’s life were spent in a monastery. 

THEODOSIUS, of Tripolis, a Greek geometer and 
astronomer, three of whose works were contained in the 
collection of lesser writings named *0 fUKpo^ aarrpovo- 
fjLovfjxvo^ (sc. rc^os), or *0 fiiicpos doTpovo/xo 9 .^ Pappus of 
Alexandria, at the commencement of the sixth book of his 
Swaymyi;, speaks of this collection, the study of which is 
indispensable to any one who would master the science of 
astronomy (rov ocrrpovofLovficvov rdwov). These writings, 
which were highly esteemed in the school of Alexandria, 
were intermediate between the Elements of Euclid and 
the Almagest of Ptolemy, for the understanding of which, 
indeed, they formed an indispensable introduction. Of 
the life of Theodosius nothing is known. As to the 
time when he lived different opinions have been held, he 
being placed by some in the first century before and by 
others in the second century aft8r the Christian era. The 
latter opinion is founded on an error of Suidas (s,v.\ who 
on the one hand identifies the author of the three works 
referred to above with a sceptical philosopher of the same 
name wlio lived at the time of Trajan or later, and on the 
other hand distinguishes him from a native of Tripolis 
who wrote a poem on spring. It is now generally 
admitted that the subject of this article is the same as 
Theodosius the mathematician, who is mentioned by 
Strabo amongst the natives of Bithynia distinguished for 
their learning, and whose sons were also mathematicians, 
the same, too, as the inventor of a universal sun-dial 
Qiorologivm irpo 9 irdv icXt/aa) of that name who is 
praised by Vitruvius {De ArchUectura^ ix. 9). His date, 
therefore, could not have been later than the Ist century 
B.C.; he may, however, have lived in the preceding cen- 
tury, inasmuch as the names mentioned by Strabo in the 
passage referred to above are, as far as we know, arranged 
chronologically, and Theodosius immediately follows Hi{)- 
parchuB, who made astronomical observations between IGl 
and 126 b.c., and precedes Asclepiades the physician, who 
lived at Borne at the beginning of the 1st century b c. 

The statement that he was “ of Tripolis ” is made, not 
on the authority of Suidas, as has been erroneoubly said, 
but because he is so described in the title of his jinncipal 
worL It is probable, therefore, that he was j^nati^ of 

* This collection contained the following bookb - “ Tli<»o(iosii IVi- 
polit« Sphmncitrum hbri iii, ; Euclidis /Mto, Optiroy CatopfrirOf ar 
JPkssnomena ; Theodosu Tripolitas iJe HahiMwnihus ft AoUtfnis m 
Didjus libri il, ; Autolyci Pitanan lie Sphwia Moia, ct hbn ii. J)e 
OHu atque Occasu Stellanm InerranUum ; Ai istan in Samii iJe 
Magnitudinilms ac Distantns Solis ac Lutue ; Hyiiairiw Alexandnni 
*Aya^opiKhs sive J)e Ascenmontbus ; Menelai Spkartcontm hbn iii. 
— ^Fabi^os, JBibliotheea Orssea, ed. Hniles, iv. p. 16. 
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Bithydia, aad resided at Tripolis, where he wrote his work. 
Tripolis is generally taken to be the city of that name on 
the Flioenician coast, but it may have ^en a town of the 
same name in Lydia, on the Meander. 

His chief work — iu three books«-treats of the properties 
of the sphere and its sections, with the object of establishing the 
geometrical principles of spherical astronomy. This work, ii^ich 
IS classical, is distinguished for the oidet* and clearness of the 
e\iK>bitJon as well as for the rigour of its proofs, and has ever since 
torznod the basis on which the subject of spheiical geometry has 
been treated. It does not contain any tiiice of spheru^al trigono- 
metry, which, on the other hand, was the swcial subject of the 
work having the same title, and included in the same collection, of 
Meuelaus of Alexandria, who lived at the end of the 1st century. 

Montucln suspected that a great part of the three books of 
Theodosius must have been known before his time, and that he 
merely did with respect to this hraiK'h of geometry what Euclid 
had done with the elements, namely, he collected and iuoor|K)ratcd 
in his work the different jirminsitions found before his time by 
Hstroiiomers and geometers. This coiijectuio of Montucla has lieen 
confirmed by A. Nokk {(/eberdie Spluink da Theodosiiis^ Karls- 
ruhe, 1847), hyllAhvvg^TAtUmrgfachichtlicheStvdUn Uhfr Euklid, 
pp. 4 3 s^. , Leipsic, 1882 and by Hultsch, from whose researches, and 
especially owing to tiio puhln ation by the last of the eddio pnneeps 
of Autolycus, It IS now (juite certain that as early as the middle of 
the 4th century n c. tlieie existed a Greek text-book on Spherics 
which, in its essential contents, scarcely deviated from the throe 
hooks of Tlicodo&ius. Ho must therefore be regarded as merely 
the editor, or at most the claborator and expounder, of a doctrine 
which existed some cen tunes before him. 

The Sphfrics of TlieotUMtuH wan trunnlated into Aiabie at the beginulna of the 
10th cent uiy, and fiom the Aialile Into J^tln in the 12th centuiy by Plato of 
Tivoli (Tibnrtinua) 'Jhla translation aoa published in ISIS at Venice, but wmh 
found 80 faulty by J VocffellnuK that he pnblished a new Latin veislon, toxethcr 
with additions from the Arabian eommentatora, Vienna, 1029, 4to ; other Latin 
tranalationa weie published by 1 . Muiuul\cas, Meraina, 1608, fol.; by G. Clavins, 
Kome, 4to, and by Banow under ibe title, Tlieodosii Sphaenca^ Afethodo 
Jfova Illutirata ei iittcrinett Dmnortntrata^ i ndon, 1676, 4to The Greek text was 
lirst publialitid, and witli it a laitiii tiuiisiuilon, by J. Pena, rang, 1668, 4to; it 
has been edited since by Joseph Hunt, Oxford, 1707, and by E Nisse, Berlin, 
1K62, but these tv\u editions oihs fonndeu v: tliat of Pena. Tlieie is also a Geman 
tiaiislation l>y Ni/xe, Stialsund, 1826. His two editions me aetompanled witlt 
\aluablo notes and an appendix containing additions from Voegelinus and otheis. 

Tlie two othei works of Tiioodoslus which have eonie down to us have not oa 
yet been published In the oilglnal. The ptupositions, without domonstrattons, in 
tlio woik irspi ifptpStv KM wKrmv (On Deyi «nd JViyAts), in two books, were given 
by Dasypodiui, In Greek and Latin, in his 8phmr%m Doetnnm Proponttonei, 
SttaNlmig, 1672, 8vo. A Latin vertiion of the complete woik, with ancient icholtu 
and tlguioM, whs given by Josepli Anr.a, Home, 1691, 4to. Pa)tpus has given 
n pictty full connuentar> on the first book of this work of Ineodoslus. His work 
ircpi oii(i)<r»taii/ ((M JJabitatwn*) also w'ss published by Anna, ftonie, 1688. It 
gives an account of how, foi uveiy inhabitant of the earth from the equator to the 
pole, tile htairy lliinament purest tits itself in the couiso of a yeai. The proposi- 
tions In it wcie also given by J)u8)podlus in his work mentioned above. 

THEOGNLS of Megara was one of the early Greek 
elegiac* poets ; he probably flourished about the middle of 
the 6th century b.o. Wo derive our knowledge of his life 
from the poems that boar his name. After the fall of 
Theageues, who had made himself tyrant of Megara about 
625, the usual struggles between oligarchy and democracy 
ensued. Theognis was a violent partisan of the oligarch- 
ical faction in his native town, and wrote elegies in 
which lie gave expression to the emotions roused in him 
by the varying phases of the struggle. lie appears on one 
occabion to have lost his property (verse 345) and been 
driven into exile: perhaps it was then that he visited 


Sicily, Eubcea, and Sparta (783 

may trust 1123 gg. — he returned to Megar^ and lived, at 
least for a time, in something like prosperity. The ^te 
of his death is unknown. The verses handed down to us 
under the name of Theognis amount in all to 1389. Not 
a few of them are ascribed on the evidence of the ancients 
to Tyrtasus, Mimnernus, and Solon ; modern criticism has 
made it probable that two of the longer elegies are from, 
the hand of Evenus (467-496 and 6C7-6B6j|; other 
fragments are demonstrably later than Theognu. It ia 
now generally admitted that the Theognidea were put 
together long after Theognis— possibly even as late as the 
4th century b.c. — by some compiler who wished to provide 
a good coUection of moral maxims for educational pur- 
poses. To separate the genuine fragments of Theognis 
from those which were ascribed to him by the reverence of 
a later age is a hopeless task. 

The collection is divided into two books. Tbe first, which ia 
addressed to a youth called Cyrnus, or Polypsedee, opens with a 
spirited invocation of Apollo and Artemis, along with the Muses 
and the Graces (vv. 1-18); then follows a passage which has been 
much discussed iu connexion with the oany history of writing, 
recommending Cyrtius to set a seal upon the author's verses, to- 

J irovent forgeis from imssing ofl spunous lines under Ins name (sec 
evous, JlisL of Greek LU,^ p. 46). With verse 27 begins a series 
of counsels to Cymus. On the whole they are remarkable neither 
for loitiness of tone nor for poetic elevation. Cyrnus is counselled 
to avoid “ the bad ” and fretiuent the society of ‘‘ tho good " men — 
the terms **good’* and **bad*’ being used to denote aristocrats 
and democrats, just as nakhs Kaya06s meant an oliguich in tbc later 
days of the Pelo|ionno8ian War. Sometimes the violence of party 
fooling leads Theognis beyond all bounds, as when he prays that 
he may ‘‘ drink the black blood ” of his opponouts (349 ; rf 337- 
339 and 3GI). One stiiking feature in these elegies is the continual, 
retrain about the evils of poverty. ** To avoid jioverty one should 
oven throw oneself into the vasty deep, or from the beetling rucks 
(175-176; ef. 266 351 sq., and 649 sq.), Elsewheie the poet 

leproaches Zens with allowing evil men to prosper, and afflicting 
the good (873 sq.); he also complains that the punisliment due 
to wicked men often falls upon their sons (781 sq.). A pleasing 
feature is the high value which is jdaced upon friendship : one is 
not to part with a friend lightly, or upon some slight occasion ol 
displeasure (823 sq ). At the same time no one knows better than 
Theognis how quickly friends fail one iii adversity (299-300). Life 
has on the whole few chan ns fur our poet: **tho best thing fm 
man is not to bo born or look upon the rays of the swiit sun ; once 
bom It is best for him to pass as soon as possible the gates of death, 
and lie with a great barrow of earth above him ” (425-429). The 
prevailingly sad tone of the elegies is occasionally broken by a 
convivial note. 'Mt is shameful,” says the poet, be drunk 
when others are sober, or sober when others are drunk” (626- 
627); “among tho uproarious I am very uproarious, but among 
the proper 1 am the properest of men ” (31 3- 314). The only elegy 
which ]>o8se8sos any considerable poetic merit iu the first book is 
tliat iu which Theognis predicts immortality for his young friend 
through the fauie awaiting his own poems. The second book 
(1231-1389) consists of a number of amatory elegies addressed to 
some young friend of tho author’s. Iu vigour and harmony of 
Versification they arc on tho whole superior to the first book ; but 
most if not all of them are probably spurious. 

Bergk, Poetic Lyrici Oneci, li. 117 230, Leljisic, 1882. 


THEOLOGY 


Tbewortl f|lHE word theology comes from a heathen source — 
thwlogy JL ffom the Greek classics. In the Eepublic of Plato 
olussi^ . and the- Metaphysics of Aristotle it occurs, and in its 
’ etymological meaning of< discourse or doctrine con- 
cerning Deity and Divine things ”—Xrjyo 9 ircpl tou $€ov 
Kol irepl rwp Oedav. Men who wrote about the gods and 
their doings, or who speculated about the Divine in the 
origination and operations of nature — men like Homer, 
Hesiod, Pherocydes, and Thales, — were called ^coXoyot. 
But there could, of course, bo no theological science based 
on the popular religion of Qreecp. Theology was only to 
be found among the Greeks in the form of philosophical 
speculation. Through St Augustine we know that Varto. 


*‘the most learned of the Homans,’’ distinguished three 
kinds of theology, — the first mythical or fabulous, the 
second physical or natural, and the third civil or popular. 
The mythical theology he censured as containing many 
things contrary to the dignity and nature of immortal 
beings; the natural theology he described as that which is 
true but beyond the capacity of the vulgar ; the civil 
thedlogy he considered to be that which it was good for 
the citizens to believe — the received religion of Rome. 
The general attitude of the Greek and Homan mind Ur 
religion was unfavourable to the cultivation of theology. 
Helton being dissociated in thought from truth could 
not give ziae to science. 
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THEOLOGY 


The words theology and theologian do not occur in 
Scripture, but it was inevitable that they should be trans- 
planted into Christian soil. 0coAoyo9 is found, as a V.H. 
in the inscription of the Apocalypse — the Revelation of 
John the Divine,” “the theologian,^ — and almost certainly 
refers to his maintaining the Divinity of the Logos — 
rov Aoyov dcdnTra, — that the is dcos. In the 3d and 
4th centuries a theologian usually meant one who distin- 
guished himself in defending the personality and Divinity 
of the Logos. It was on this ground that Athanasius and 
Gregory Nazianzen were honoured with the distinctive 
appellation of “theologians.” The term theology has not 
yet lost its early signification of “doctrine concerning 
God,” although a much wider meaning is more common. 
Theology in its ordinary general acceptation includes, as 
one of its divisions, theology understood as the treatment 
of the problems which directly refer to the being, attributes, 
and works of God. The Introductio ad Theologiam^ and a 
later form of it, the Theologia Christiana^ composed by 
Abelard in the 12th century, first gave currency to an 
acceptation of the word inclusive of all religious truth or 
belief. Among later scholastics the common designation 
for a general compendium of religious doctrine was Smima 
Theoloffix, Of such Summx among the most celebrated 
and characteristic are those of Alexander Hales, Albertus 
Magnus, and Thomas Aquinas. The medimval mystic.^ 
deemed the essence of theology to be the immediate 
intuition of God, who, being once in contact with the soul, 
reveals to it the truth of all the principles of faith, and 
gives it at the same time spiritual peace and happiness. 
This view led to a use of the word which was prevalent 
among the Reformers and their immediate successors, — a 
subjective application which identified it with what was 
characteristic of the mind of a true theologian, an enlight- 
ened and experienced homo renatns. In this sense it was 
a living practical acquaintance with the revelation of grace 
and truth made by God to man, a “ habitus practicus,” a 
“ sapientia eininens practica,” as it was called. With it, 
however, these earlier Protestant divines generally con- 
joined that objective application of the term which was 
current in later scholasticism, and this at length wholly 
displaced the subjective acceptation ; in other words, 
theology came to signify, not knowledge of a certain kind 
as inherent in the mind and operative in the life of the 
individual, but knowledge in itself, a body of systematized 
truth, a science. Theology, thus understood, may be 
viewed, discussed, and applied in a variety of ways, so as 
to give rise to certain kinds or species of theology. In 
the 17th century the necessity for specialization of this 
sort began, from the operation of several causes, to be 
widely and strongly felt, and it became usual for divines 
to indicate by the titles of their theological systems the 
point of view and mode of treatment adopted. An adjec- 
tive added to the term “ theologia ” served their purpose. 
Of adjectives thus employed in the 17th and early part of 
the 18th century, the following may be mentioned as either 
frequently used or of some intrinsic interest: — theoretica, 
practica, didactica, elenctica, polemica, irenica, pacifica, 
positiva, comparativa, dogmatica, theoretico-practica, didac- 
tico-elenctica, <kc. 

The extension given to the signification of the term 
theology was for a very lengthened period almost univer- 
sally restricted to the knowledge derivable from the Scrip- 
tures, the systematic exhibition of revealed truth, the 
science of Christian faith and life. It is still thus, per- 
haps, that the word is most commonly understood. Two 
things, however, have naturally suggested the employment 
of it in a virider manner. First, there was the rise and 
development of a theology not based on revelation, — the 
rise and development of what is called natural theology. 
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The Greeks and Romans coula not distinguish between 
nature and revelation, reason and faith, because ignorant 
of revelation and faith in their distinctive Christian sense. 

In the patristic and scholastic ages of the church, and for 
some time after the Reformation, men wore not in general 
prepared to admit that there was a kmiwledge of God and 
of His attributes and of His relations to the world which 
might be the object of a science distinct from and inde- 
pendent of revelation. Yet the most learned and thought- 
ful even of the scholastic divines recognized m some 
measure that such was the case, and could haidly, indeed, 
do otherwise after they had become acquainted with the 
contributions which Greek, Jewish, and Arabian philo- 
sophers had made to the defence and elaboratnm of the 
doctrine concerning God. The separation of natural aud 
revealed theology w'as virtually the work of the S(‘]»olasticB. 

The Theologia Naturalis sive Liber CrmUirarum of the 
Spanish physician, Raymond de Sebonde, who taught 
theology in the university of Toulouse during the earlier 
part of the 15th century, was, perhaps, tlie fir.st work 
which, proceeding on the principle that God has given us 
two books, the book of nature and the book of Scripture, 
confined itself to the interpretation of the former, merely 
indicating the mutual relations of natural and revealed 
religion. A conviction of the truth of the distinction 
which ho so clearly apprehended gradually spread ; more 
and more importance came to be attached to it. The 
deists })roceeded on it, and tried to exalt natural tlieoJogy 
at the expense of all theology professedly based on revela 
lion, by representing the former as the truth of which the 
latter was the perversion. The wisest of their opponents, 
and thoughtful Christian writers in general — the adhe- 
rents of the moderate and rational theology of the 17th 
and 18th centuries — strove, on the other hand, to show 
that natural theology was presupposed by levelation and 
should carry the mind onwards to the acceptance of reve- 
lation. Thus natural theology came into reputation, not- 
withstanding the opposition of those who have denied its 
existence and contended that the reason of itself can teach 
us absolutely nothing about God or our duties towards 
Him. The recognition of natural theology contributed to Compa* 
awaken an interest in the various religions of the world, 
and thus led to the second circumstance referred to, 
namely, the rise of what may be called comparative theo- 
logy, altliough it has hitherto been more generally 
designated the science of religious. It can be shown to 
have originated in the attempts made to pro\o that the 
principles of natural theology were to be found in all 
religions. In Bishop Steuco of Kisami’s De Perenni 
rhilosophia, published in 1540, and in Loid Herbert of « 
Chorbury's De Religione CmUtium^ published in 1G63, we 
have two of the earliest and most characteristic attempts 
of the kind. From that time to the present the study of 
religions has proceeded at varying rates of progreb.s, but 
without interruption. Important results have been ob- 
tained, and especially this rc.sult, the ascertainment, to the 
satisfaction of all competent judges, of a right method of 
investigation, — the establishment, as the true mode of 
study, of the comparative method. As wo have a right to 
speak of comparative anatomy and comparative i JjiloJogy, 
so have wo a right to s[>cak of comparative theology. 

The inference from the jirecoding remarks is obvious. Jf 
there be a natural theology and a comparative theology, 
it is a mistake to identify theology per ne witli (lin.stian 
theology. The word Christian is, in this casi*, a real and 
great restriction of the signification of the word theology, 
and Christian theology is not the only kind of theology. 

The proper procedure is to give to tlieology a giuieral and 
comprehensive meaning, which can be 1 i mited and s| leciaJ i/ud, 
when requisite* by adjectives like “natural” oi “( Christian.” 
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Is tlieo* What, then, is th^eneral signification which we shonld 
logy the g][ye to the term 1 l^ere is room for difference o! opinion, 
and especially as to whe&er God or religion should be 
gien or regard^ as the object of the science. Is theology the 
the doc- science which treats of Gk>d? or is it the science which 
treats of religion? The latter view is now, perhaps, the 
more current. In addition to intrinsic reasons, the critical 
and sceptical spirit of the time is in its favour. Many 
speak of theology as a science of religion because they 
disbelieve that there is any knowledge of Ood to be at- 
tained. Dr Martineao, in his lecture on IdecU Svhstituies 
for Gody protests against this tendency, and contends that 
the older view of theology, as the doctrine or rational 
apprehension of God, ought not to be abandoned, seeing 
t^t the new ** science of religions,” O., *Hhe systematic 
knowledge of what men have believed and felt on things 
sacred to them,” can be no proper substitute for the old 
“theology.” We may admit, however, that the protest 
is essentially true, — that a knowledge of man's regions 
opinions, emotions, and actions can never supply the jilace 
of a knowledge of God, that, when from religion ite objec- 
tive basis, the reality and apprehensibility of God, is taken 
away, the study of it can have merely the psychological 
interest which belongs to mental disease and illusions, — 
and yet prefer the definition of theology as “ the science of 
religion to its definition as “ the doctrino of God.” The 
^ latter seems much too narrow. Even Christian dogmatics 
is about as much occupied with man as with God. The 
doctrines of sin and of the church, for example, are 
not doctrines regarding God. Then, although the new 
“science of religions” is not a substitute for the old 
“ theology,” it is still a science, or at least a very interest- 
ing and Important branch of knowledge, which yet cannot 
be brought under the definition of theology approved by 
Dr Martineau, — the definition immediately yielded by the 
etymology of the term. The science of religion is a very 
different thing from the “science of religions.*’ It is far 
more comprehensive. The “ science of religions ” is but 
one of the latest offshoots of the science of religion ; the 
old theology is its main trunk or stem. Theology, when 
viewed as the science of religion, has not to do merely 
with the religious consciousness and its states. It must 
aim at the complete comprehension of religion, and, unless 
religion be a delusion and disease, this can never be 
attained by treating religion merely as a subjective or 
psychological process to which there are no corresponding 
objective realities manifested either through nature or 
revelation. We have no right to assume that it is thus 
without a real and rational foundation in fact; on the 
contrary, we are bound to inquire whether it has external 
grounds and real objects or not, and, if it have them, what 
they are We must endeavour to ascertain and expound 
its objective grounds as well as its subjective contents. 
Thus the definition of theology as the science of religion 
in no way excludes what is implied in tlie definition of it 
as the science conversant about God and Divine things. 
It includes more than the latter definition, but does not 
exclude anything contained therein. 

Obfao- The definition of theology as the science of religion has 
to been objected to by Dr Charles Hodge on two grounds — 
mw dell- religion is ambiguous, having both an 

nition objective sense and a subjective sense, and that its ety- 
m^t mology is doubtful ; and, second, that to define theology 
as the science of religion “ makes theology entirely inde- 
pendent of the Bible. For, as moral philosophy is the 
analysis of our moral nature and the conclusions to which 
that analysis leads, so theology becomes the analysis of 
our religious consciousness together with the truths which 
that andysis evolves.** As to the first objection, the word 
1 Syetmaitie Thedogy, vol. i. pp. 20-21. 


I religion has, it is mm, moie significations than one, and 
i consequently may be ambiguously used, but in point of 
fact it is not so used in the definition in question, in which 
religion is understood in its generic meaning, and as 
inclusive both of subjective and of objective religion. 
Theology has to treat of both, and if it treat of Siem' 
aright it will not confound them. “The etymology of 
the word religion is doubtful.” Yeiy true. But is no 
word to be employed in a definition if its etymology be 
doubtful? That would be an extremely hard law. In 
definition we have only to do with the actual meaning of 
terms; we have nothing to do with their origin or history. 

As to the second objection, it has to be remarked that the 
definition does not make theology entirely independent of 
the Bible. It does not make Biblical theology in any 
degree independent of the Bible. It does not imply that 
the Bible is not the sole perfect standard by which truth 
and error, health and disease, are to be separated in the 
religious consciousness of individuals and the religious 
history of the race. It only implies that all religious 
phenomena whatever are to be studied by the theologian, 
just as moral philosophy cannot leave any moral pheno- 
mena unstudied. Moral philosophy, in treating of vice 
as well as of virtue, does not thereby equalize vice and 
virtue ; and no more does comparative theology, when it 
treats both of Christianity and heathendom, assume that 
the former has no superiority over the latter. It is merely 
a part of the task of moral philosophy to analyse the moral 
consciousness; it is an equally essential part thereof to 
inquire into the foundation of rectitude, and to determine 
objective moral distinctions and relations. In like manner 
theology has much more to do than merely to analyse the 
religious consciousness ; it has also to treat of the grounds 
and objects of religion. If some reduce it to a mere 
analysis of the religious consciousness, and overlook or 
deny that there is an objective religious revelation in 
nature and Scripture as well as a religious susceptibility 
in the mind of man, this is no logical consequence of the 
statement that theology is the science of religion. There 
needs, perhaps, no other proof that the definition to which 
Dr Hodge objects is of some use than to consider for a 
moment his own definition. “Theology is the science 
concerned with the facts and the principles of the Bible.” 

Is theology, then, not concerned with the facts and prin- 
ciples of the physical world, the human mind, and history, 
so far as these are disclosures of God’s nature and ways ? 

How can theology start from the Bible* when it needs to be 
proved that there is a revelation from God in the Bible ? 

And how can this bo proved unless it is known from other 
sources than the Bible that there is a God ? If there be 
such sources, theology must have to do with thorn ; it can 
have no right to neglect anything by which God may be 
known or by which light may be thrown on the relations 
between God and man. It is a service to theology so to 
define it as to leave no room for asserting that it is only 
conversant with the Bible. 

Tlieology, then, is the science of religion. What does Relitic 
this definition imply as to the relation of theology tooftheo 
religion ? It implies, first, that theology presupposes and 
is preceded by religion. This is but an instance of the ” ^ 
general truth that experience must precede science, and 
that science must be founded on experience. The im. 
plicit use of principles is always prior to their explicit 
development. Speech is a great deal older than gram- 
mar ; men reasoned long before Aristotle taught thorn how 
they reasoned ; and just as there must be siieech before 
grmmar, and reasoning before logic, so must there be 
religion before theology. Secondly, that theology is the 
science of religion implies that theology must not only 
succeed religion, but must evolve out of it a system of 
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traths entitled to be called a acienee. Science is know- ^ 
ledge in its oompletest, highest, and purest form. Theo- 
logy, therefore, by daiming to be the science of religion, 
professes to be the exhibition of religions facts and prin- 
ciples in their most general and precise shape, in their 
internal relationship to one another, in their organic unity 
and systematic independence. The principles of causality 
and of unity in the hnman mind impel it to seek law and 
order, expbnation and connexion, as regards the pheno- 
mena of religion no less than any other species of pheno- 
mena ; they implA it, in other words, to perfect its know- 
ledge of these phenomena, and can allow it no rest until it 
has attained to the system and science of them. Theology 
is the scientific system of them, and as such is a necessity 
to the thoughtful religious mind. It is no accident that 
in every ago and nation thoughtful men have reflected on 
their religious convictions, and sought to trace them to 
their grounds, and to harmonize and systematize them, 
or that the Christian church has anxiously studied and 
debated for centuries problems concerning God, Christ, 
sin, salvation, &c., — no accident, but the necessary conse- 
quence of those fixed laws of human nature by which man 
ever seeks, once that his intellect has been truly awakened, 
to define and complete his knowledge. Conscious that his 
religious experience, however vivid, involves much which 
requires to be cleared up \ perceiving that the religious 
history of his race presents many apparently contradictory 
facts, many perplexing problems ; aware that the Bible is 
no more a system of theology than nature is a system of 
mechanics or chemistry, — man cannot, as a rational being, 
do otherwise than endeavour by the investigation of the 
whole phenomena of the case to verify, analyse, combine, 
and co-ordinate his notions as to spiritual things, so as to 
work them up into a comprehensive, consistent, firmly 
established, adequately certified, naturally organized whole, 
a scientific system. 

But how may man hope to succeed in his efforts to 
arrive at a scientific understanding of his religious beliefs, 
feelings, and practices 1 How may he educe and elaborate 
from the phenomena of religion a system of theology 
entitled to be called science 1 Only, it is obvious, by 
following a truly scientific method. What then is a truly 
scientific method in theology 1 And what is implied in 
following iti To these questions a comprehensive, al- 
though necessarily brief, answer must now be given. 
Soienliftc A right method in theology, as in all other sciences, is 
S^iheo- ® reason on appropriate facts as will best attain 
logy. trath. It implies, therefore, as an essential condition, a 
right relation of reason te religious truth or fact, and to 
the evidence for it. What the right relation is may, 
perhaps, be defined with substantial accuracy in the 
Joilowing propositions. (1) Religious truth, like all other 
truth, is “ above renson ” in the sense of being not created 
abtive l^y but manifested to reason, but is not “ above reason ” 
roason, in any special sense which withdraws it from the cogniz- 
ance of reason. The truths of all science are the dis- 
coveries but not the creations of science, and they have 
been discovered because they existed, because they are the 
equivalents of a reality which is independent of science. 
In regard alike to mathematical, physical, mental, and 
religious truth, reason has only power to seek it, and to 
find or to miss it ; it has no power to make it or right 
over it, but must accept it as something presented or given 
to it, and to which it is bound to do homage and yield 
submission, In this sense all truth is above reason and 
revealed to reason. In this sense reason stands to re- 
ligions truth in the same relation as to physical truth, and 
to Christian truth in the same relation as to the truth 
in natural religion. Reason is simply the instrument or 
faculty of appi^ending the truth manifested or revealed 
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to it, and it can in no case apprehend truth without the 
aid of the appropriate manifestation or revelation. Unless 
Christ had lived and taught, reason could never have 
known His character and doctrine ; but no more could it 
have known Dante and his Dimna Comwedidy Shakespeare 
and his creations, Napoleon and his achievements, unless 
these men had appeared in the world and accomplished in 
it their work. Without Christ the truth in Christ could 
not bo known, but, Christ being given, that truth tfoines 
under the cognizance of reason, ceases to be in any si)eciai 
sense above reason, and affords to reason material for 
science. By truths above reason are sotnetinu's meant 
truths which cannot be fully apprehended by reason. 

Such truths are, however, in no way peculiar to religion. 

In all regions and directions reason finds that its range of 
vision is limited, and that its knowledge and science are 
bounded by nescience and mystery. Truths of special 
revelation are sometimes reprcseut(>d as above reason in 
the sense that reason can have no other evidence lor them 
than that of testimony and external authority. But what 
truths of Scripture have thus been revealed to reveal no- 
thing, and are thus devoid of intrinsic Hglit. of natural 
affinity to reason, of self-evidencing power ? If there be 
any such, it must be admitted that they cannot in them- 
selves fall within the province of science, although the 
testimony and assent to them may. Where reason stops 
science must end. (2) Reason m its investigation of Reuson 
religion must be completely free, i .e., subject to no other be 
laws than those which are inherent in its own constitution. 

In regard to most sciences there is no need to insist that 
the method of science is one in which reason is free, 
because all who occupy themselves with tliese sciences 
acknowledge it. But in regard to theology it is other- 
wise. All who call themselves theologians are by no 
means disposed to admit that reason, in its si‘arch for 
religious truth and in its efforts to construct theoh>gical 
science, must be absolutely free ; on the contrary, many of 
them hold that the church or the Bible, tradition or the 
common sense of humanity, must be allowed to have a < 
co-ordinate or even superior jurisdiction. The proposition 
laid down implies that, if any view of this kind be true, 
theology is essentially different from science, and it is vain 
to speak of scientific method in theology. It implies that 
all claims to religious authority must bo based on and con- 
formed to reason, and that all the deliverances of every 
professedly religious authority must be submitted without 
reserve or restriction to the reason of the tlieologian before 
he can make a scientific use of them. This leads us to 
another proposition. (3) The only ascertainable limits of Reasw 
reason in the investigation of religious truth, as of other 
truth, are those which are inherent in its own constitution; 
and in the search of religious truth, as of all other truth, hwa. 
reason ought to go as far as it can go without violation of 
the laws of its own constitution. Reason has its limits in 
its own laws. It is the business of psychology and logic 
to discover what these laws are. When they aie knovn 
the powers of reason are known, because reason can ncvei 
claim to bo irrational. It is useless, however, to attempt 
to mark off the external or objective boundaries of lational 
research. Human inquiry has, no doubt, external bound- 
aries beyond which it will never but all ai>paient 
boundaries of this kind recode as tliey are apj)roached. 

There is even absurdity, self-contradiction, in the very 
attempt to draw any line separating tlie kuowable firitri 
the unknowable. To know it one must have* alreidy 
done what we affirm to be impossible, known the un- 
knowable. We cannot draw a boundary unless wo see 
over it. Reason cannot investigate too deeply any matter 
whatever, cannot possibly go too far, so long as it 
remains reason. Its own laws, the laws of evidence 
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and of inference, are the only discoverable expression of 
its lawgiver’s “ thus far.” When it violates any of these 
laws it has gone too far, but only then, and then simply 
because it has ceased to be rational. As long as it con* 
forms to them the farther it goes the bettor. All this 
holds good not less in regard to religion than to any other 
object of investigation, and is an essential condition of 
Reason the possibility of religious science. (4) In the study of 
religion, as in every other department of study, reason 
sWdenco. admit nothing as true without sufficient evidence, 

* while rejecting nothing sufficiently proved by evidence of 
any kind although it cannot be proved by evidence of 
another kind, or although it may be imperfectly under- 
stood or have unsolved difficulties connected with it. 
Theology is sometimes said to be a doctrine or science of 
belief or faith (a “ Qlaubenslehre ”). Not a few, however, 
of those who say so regard belief or faith as essentially 
inclusive of reason, in the form of an immediate apprehen- 
sion of primary truth or self evident fact ; in which case 
theology is only a Giaubcnslchre in common with other 
sciences, and belief or faith is in no special mode or 
measure its foundation. But, whenever by belief or faith 
is meant mere belief or faith, a belief or faith independ- 
ent of and unconformed to reason, the ap 2 )rehension and 
appreciation of truth, -to affirm that theology is based 
on such belief or faitli is to represent it as so unlike every 
other science lliut it clearly cannot be a science at all. 
For all belief or faith wo are bound to have real evidence, 
and enough of it. But wo have no right to reject any real 
evidence because there is not more or because there is not 
ovidenco of some other kind, —no right to negloet to follow 
any light there is because it may be dim, and much around 
it may bo dark, — no more right to refuse to accept any 
well-established conclusion as to God and religion because 
there is gnat uncertainty as to the css<*nco of religion, and 
because God in fl is absoluteness and infinity immeasurably 
transcends our highest thoughts, than wo have to ignore or 
contest the conclusions of physical science because wo 
cannot toll what matter is, and because we find that every 
hypothesis ns to its nature brings with it many doubts and 
difficulties. 

icurces The foregoing conditions are perhaps the most general 
rf T©li and fundamental of those to which reason must conform 
would originate and follow a scientific method in 
theology. The next question which demands an answer 
is. Whence are the data to be derived on which reason 
must operate in religious apprehension and theological 
investigation ‘I What are the sources of religious truth ? 
Eeason has not tlie truth in itself, but in order to possess 
it must find it. As the eye has not physical light within 
itself, but merely so corresponds to it as to apprehend it, 
not otberwise is it with reason and intellectual light. By 
sources of religious truth can only be meant the media 
througli wliicli God manifests Himself, — the ways by which 
He makes himself known ; and the physical world, finite 
minds, human history, Scripture, and the testimonium 
Sjntitvs Sancti may all be maintained to be such sources. 
The atheist and the agnostic will not allow that there are 
any sources df religious truth ; the deist and the ration- 
alist will only admit the claims of general revelation, the 
exclusive Biblicist only of Scripture ; and the mystic will 
trust chiefly to special spiritual illumination; while the 
theologian of broader view will hold that all the ways 
indicated are sources, seeing that in and through them all 
knowledge and experience as to God and religion may be 
acfj[uircd, and must contend that in the study of theology 
none of thorn is to be ignored or excluded, underestimated 
or overestimated, but all are to be duly considered, and 
the information supplied by each to bo taken in connexion 
with that supplied by the rest. The sources are distincti 
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but not isolated. The light from each combines and 
harmonizes with the light from all the others. The revela- 
tion of God in nature is presupposed by that in Scripture, 
and Scripture contributes to unveil the spiritual signifi- 
cance of nature. Without the light which the human 
mind supplies there can be no illumination from any 
other source, and yet all the light of the human mind is 
gained in connexion with the light from external sources. 

History gradually evolves the significance of nature, miiid, 
and Scripture, yet cannot be understood if dissevered from 
the creation in which it is placed, from the mind of man 
in the principles and faculties of which it is rooted, or 
from Scripture as the record of the development of a plan 
of redemption which gives unity and meaning to the whole 
historical movement. However deep and full a source of 
religious truth the Bible may be, it is neither independent 
of other sources nor a substitute for them ; on the con- 
trary, while casting light on them all it likewise receives 
light from them all. The living apprehension of spiritual 
realities presupposes a discernment which the Divine Spirit 
alone can give ; yet that Spirit, according to the testimony 
of Scripture, speaks not of Himself, but only in conformity 
with what has already been uttered by the Father and 
the Son. It would obviously neither be consistent with 
the scope nor possible within the limits of an article like 
the present to determine the distinctive features, natural 
spheres, and various relationships of the media of revela- 
tion or sources of religious truth, but a sufficiently thorough 
investigation having this aim may safely be ])ronoiinced to 
be one of the chief desiderata of theological science. 

The process of theological method itself has next to be Prooes^t 
considered. Its first step is the ascertainment of theofthe^- 
relevant facts. But these are all the facts of nature and 
history, all the truths of Scripture, and all the phases of ^ 
religion. The various departments of theology are based 
on and inclusive of various orders of thc.se lacts, and 
each order of facts must be ascertained and dealt with 
in appropriate special ways. Thus the relevant data of Tlie facts 
natural theology are all the works of God in nature and 
providence, all the phenomena and laws of matter, mind, 
and history, — and these can only bo thoroughly ascertained 
by the special sciences. Tbo surest and most adequate 
knowledge of them is knowledge in the form called scien- 
tific, and therefore in this form the theologian must seek to 
know them. The sciences which deal with nature, mind, 
and history hold the same jiosition towards natural theo- 
logy which the disciplines that treat of the composition, 
genuineness, authenticity, text, development, &c., of the 
Scriptures do towards Biblical theology. They inform us, 
as it' were, what is the true text and literal interpretation 
of the book of creation. Their conclusions are the pre- 
misses, or at least the data, of the scientific natural theo- 
logian. All reasonings of his which disregard these data 
are ipso facto condemned. A conflict between the results 
of these sciences and the findings of natural theology is 
inconceivable. It would be a conflict between tbo data 
and conclusions of natural theology, and so equivalent for 
natural theology to self-contradiction. Then, the data of of Bibli- 
Biblical theology are all the words contained in the Bible, ^ theo- 
viewed in their approi)riate positions and historical con- 
nexions, and what these are and signify can only be 
ascertained by the processes of historical criticism and of 
hermeneutics. Biblical theology is the delineation of a 
section of the history of religious ideas, — that section of 
which the traces and records remain in the Jlible. But 
the Bible comprehends many strata of writing, deposited 
at different times, and collocated and connected in various 
ways, and the history of its composition, the ago and suc- 
cession of its parts, must be ascertained before we can 
exhibit the history of its contents, the course of the evolu- 



if com- 
Ntrative 
heology. 


Lpprt)- 

riate 

lothodH 

f deal- 

ig with 

liese 

ata. 


T H E 0 

don of its ideas. If the theones of recent critics as to the 
formadon and reladonship of the component portions of 
the Old Testament be true, the view taken of the develop- 
ment of Old Testament theology must be very different 
from that formed on the supposition that the traditional 
theory is correct. And which theory is correct is a ques- 
don of fact which can only be decided by dispassionate 
and thorough critlco-historical investigation. So false 
readings must be distinguished from true, erroneous trans- 
lations from correct, and appropriate from inappropriate 
interpretations, which presupposes an adequate measure 
of linguistic, granSmatical, and exegetical knowledge and 
skill. The religion of the Bible, however, is but one of a 
multitude of religions whicn nave left traces of them- 
selves in documents, monuments, rites, creeds, customs, 
institutions, individual lives, social changes, kcr, and there 
is a theological discipline — comparative theology — which 
undertakes to disclose the spirit, delineate the character, 
trace the development, and exhibit the relations of all re- 
ligions with the utmost attainable exactitude. Obviously 
the mass of data which this science has to collect, sift, and 
interpret is enormous. They can only be brought to light 
and set in their natural relationships by the labours of hosts 
of specialists of all kinds. That hypotheses in this domain 
will for long arise and vanish with disappointing rapidity 
is only what is to be expected from its vast extent, the 
amount of its buried wealth, the gradual and fragmentary 
way in which its contents must be disinterred, the losses 
and changes which have occurred in the course of time, 
and the constant suggestion of fresh interpretations of 
ancient texts and new solutions of old problems which 
must come from unceasing discovery. Some theological 
disciplines, it must also be observed, presuppose others, 
and have consequently among their data the conclusions 
rif those other disciplines. All doctrine, for example, 
founded on special revelation presupposes doctrine founded 
on general revelation ; all Cliristian theology must imply 
and incorporate natural theology. Christian dogmatics 
has to make use of the results of natural theology, Biblical 
theology, and comparative theology, and to raise them to 
a higher stage by a comprehensive synthesis which con- 
nects them with the person and work of Christ, as of Him in 
whom all spiritual truth is comprehended and all siuritual 
wants supplied. The conception of it prevalent until lately, 
as a system formed of generalizations and inferences from 
texts of Scripture, answers properly to no theological science, 
but much more nearly to Biblical theology tlian to Christian 
dogmatics. 

When religious data have been ascertained, the materials 
of theological science have been obtained, but the scientific 
edifice itself has still to bo constructed. The general 
truths involved in particular disclosures have to be evolved ; 
the laws of the development of phenomena have to bo 
discovered ; elements have to bo reached by analysis and 
comprehensive views by synthesis ; laws and facts, funda- 
mental and derivative principles, have to be exhibited in 
their natural organic connexion. This can only be done 
aright by right methods, and only by a variety of methods. 
No one-sided process can be appropriate or suificiont. 
The method must conform to the nature of the matter 
dealt with and to the end that has to be attained. Theo- 
logy includes a variety of sciences or disciplines, and these 
differ so greatly in character that they plainly cannot be 
studied aright if studied precisely in the same way. Some 
of them are more allied to criticism, others to history, and 
others again to philosophy. In some deduction can mani- 
festly have little place, while in others there is no obvious 
r^on why it should not be largely used. There is no 
kind of science which, with its special processes, may not 
be called on to contribute to some department of theology. 
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There must be, therefore, in lueuiogy need and scope for a 
great variety of applications of method. 

It is easy, however, to exaggerate the importance of 
acquaintance with the formal rules of method laid down 
by logicians. The theory of method must be preceded by 
practice — true theory by successful practice; and the ablest 
practitioners *are always only to a small extent guided in 
i their practice by conscious reference to the rules of method 
prescribed by logicians. In theology, as in all other depart- 
I ments of science, a man can only become an investigator 
I by investigating. And whether he will become, through 
the practice of investigation, a successful investigator or 
not will depend far more on his general intellectual char- 
acter, his ingenuity, originality, tact, and sensibility, his 
familiarity with the relevant facts and with the researches 
which are really bringing new truths in his department 
I to light, his perseverance and diligence, than on his knovr- 
I ledge of what the theorists on method have taught as to 
I its nature and requirements. Yet, of course, such instruc- 
I tion as logical theory can give is not to be despised, but 
I to be received and acted on with all due appreciation. 

I When the data of the theologian are before him as Method 
particular facts, it is obvious that he must so enumerate ho 
and classify, so analyse and generalize, so correlate and 
I combine them, as to elicit from them the principles which tive. ' 

I they imply, before either his procedure or results can be 
properly characterized as scientific. In other words, a 
method which starts from particulars must, in order to 
be scientiiic, be largely inductive. But in theology, as in 
I all other departments of knowledge, the only induction 
I which is of any value is more than any more summation 
or combination of facts. This is not the place for a 
discussion of the nature of a true induction ; but on any 
view it must hold good that to understand aright what 
I induction in theology is we must know what is im[)liod in 
all that is comprehended in it, — the ascertainment and 
collocation of facts, the discrimination of their charac- 
teristics, the classification of them, the analysis of what 
is complex, the synthesis of what is partial, the tracing of 
uniform relations, the inferential act, tkc. Much which 
would not be without interest or use, or even some degree 
of novelty, might be said on all these points. Numerous 
as have been treatises on theology, there has not as yet 
appeared a single earnest attcm])t to expound tlie nature 
of method in theology ; oven the many wwks professedly 
dealing not only with the encyclopaedia but with the 
methodology have, in reality, quite iguoied theological 
method proper. The present writer can only hero note 
the desideratum ; to supply it would require a special and 
lengthened discussion. The so-called methods of induction — 
the methods of agreement, of difference, and of concomitant 
variations — are as applicable in theology as in physical or 
mental science. They arc not, properly speaking, processes 
of induction ; they are merely rules for testing inductions 
Their value, of course, is not thereby lessoned. 

The theologian, not less than the physicist, must be on 
his guard against fancying that the validity or wn-tainty <»1 
his inductions is to bo estimated by the number of his 
instances. Many who have undertaken to prove the 1 )ivine , 
existence by the cosmological and teleological arguments 
have made the fatal mistake of supj)Osing that all that was* 
needed was an accumulation of what they deemed ex- 
amples or illustrations of Divine wisdom. They Jiave 
overlooked that what is, above all, necessary is to show 
the truth of the princii>les of causality and finality, and 
the legitimacy of those applications of them, which are 
involved in the cosmological and teleological arguments. 

They have spent their strength on what is ea.sy, superficial, 
and indecisive, and hod none left to deal with what is 
diMcult, deep, and of vital moment. They have failed to 
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•.pprehend that the eseential questioii at ueue is no^ What 
or how many appearances of order and of adaptation may 
be traced in the various provinces of nature t but, Do such 
appearances in any cose warrant an inference to a super- 
natural intelli^nce and purpose t In like manner many 
dogmatic thedlogians have seemed to think that in order 
to establish a doctrine it was enough to cite a number of 
texts in its favour. Often their doctrines would be more 
easily believed if their texts were fewer. Often in the 
Westminster Confession^ for example, where the doctrine 
causes no difficulty, the texts cited in connexion therewith 
are quite inadmissible as proofa Induction requires the 
strictest regard to relevancy. Whether the data for the 
proof of general truths in theology must be many or may 
be few will largely depend, as in physical and mental 
science, on the nature of the trutha When Newton had 
made out that the law of gravitation ex])lained a single 
fact, applied to the moon, no person who fully compre- 
bended his demonstration could seriously doubt either of 
the certainty or of the universality of the law. It was 
a case of a vast intellectual conquest achieved by one 
decisive victory. What remained was merely to take 
possession of what had been won, and to explain certain 
apparent anomalies. On the other hand, when Mr Darwin 
published his Origin o/ Speriea^ he had already accumu- 
lated, with amazing industry and ingenuity, and through 
the uninterrupted investigations of many years, a multi- 
tude of observations and considerations in support of the 
general propositions therein enunciated as laws of bio- 
logical evolution. Of similar observations and considera- 
tions there has since been an enormous increase. Yet the 
so-called Darwinian laws are still under discussion. Why 
has their proof or disproof been so different a process 
from that of the establishment of the law of gravitation 1 
Largely because they are in themselves so different in 
nature. Laws of evolution can only be reached through 
the minute investigation of a far greater number of changes 
and appearances than laws of persistence. The discovery 
of truths of becoming may not be a more difficult but it 
is certainly a more delicate and complex process than the 
discovery of truths of being. Now this distinction nbt 
only emerges in theology but pervades it In some de- 
partments of theology the laws to be discovered are laws 
of evolution, while in others they ore laws of existence. 
Hence the method to be followed in the former must be 
])redominantly chronological and genetic, iu the latter 
predominantly analytic and synthetic. For example, in 
iliblical theology and comparative theology the inductive 
process must be of the kind appropriate in historical inves- 
tigation, whereas in natural theology and Christian dog- 
matics it must be of the kind appropriate in systematic 
investigations into which considerations of time, place, and 
circumstance do not enter. The faculties of miud and 
processes of method implied in the complete comprehension 
of religion as a concrete manifestation of spirit are those 
which are of prime moment in the historical disciplines of 
theology ,* the faculties of mind and processes of method 
involved in the clear apprehension of the truths and laws 
of religion in its abstract or essential nature are those 
chiefly requisite in the theoretical disciplines of theology ; 
and, speaking generally, complete comprehension of the 
concrete presupposes a more minute and exhaustive ac- 
quaintance with particulars than does a clear apprehension 
of the abstract. To determine with scientific precision 
and thoroughness, for example, what were the stages of 
the development it doctrine in the Bible^ or even to trace 
with such accuracy and completeness as the data supplied 
the Bible and auxiliaiy sources permit the growth of 
single important ideas, as, ag., election, holiness, atone- 
ment, and kingdom of Qod, demands laborious critical 


investigation and compidiensive and minuto mttorical 
knowledge. Given, on the other hand, the Cihnstian ideas 
of God and of man, and tiie fundament^ relittion between 
God and man cannot be otherwise conceived by enlightened 
reason and conscience than as one of salvation through 
faith and not by works. True, as all physical nature 
obeys the law of gravitation, so all Soriptim and spiritual 
experience testify to the power of die principle of faith ; 
but then, also, as the decisive proof of the former lies in 
the thorough elucidation of any phenomenon which ex- 
emplifies it, not in the collection of numerous illustrative 
phenomena, so the decisive proof of the latter lies in an 
adequate analysis of any portion or form of the life of 
genuine faith, not in the accumulation of examples of faith 
drawn from the Scriptures or other records. 

The two methods of induction to which reference has Histo- 
just been made— the historical and the thetical — are to uic 
be carefully distinguished but not absolutely separated, 
and still less exhibited as antagonistic. Both have specific tion^ 

I and appropriate functions ; neither is exclusively legiti- 
mate or can alone accomplish the work of science. The 
historical method by itself can only yield history. It has 
done all that can in any circumstances be reasonably 
expected from it, when it has enabled us accurately to 
realize the course of the history studied, or, in other words, 
when it has given us a correct reflexion of the history. 

If, not content therewith, we would further ascertain the 
nature and laws of the factors which formed the history 
^we must supplement the historical with the thetical 
method. The historical method leads only to history, and 
in no form or province is history science. Science even 
of history, or of any department of history, cannot be 
reached simply by the historical method, but further 
requires recourse to the processes of positive science. 
Comparative theology, Biblical theology, and the history 
of Christian doctrines are most valuable theological dis- 
ciplines, but, inasmuch as their methods are purely histor- 
ical, their results are also purely historical, and they are 
not, rigidly speaking, sciences, but only sections of the 
history of religion. The tendency to substitute history 
for science, and the historical method for the scientific 
method, is prevalent in the present day in theology, as 
well as in ethics and jurisprudence, social philosophy and 
political economy. Obviously, however, it rests ou ex- 
aggeration and illusion, and confounds things which ought 
to be distinguished. Neither history of the objects of a 
science, nor history of the ideas or doctrines of a science, 
is science, and the historical method of itself can only 
give us iu connexion with science either or both of these 
forms of history. It is, therefore, inherently absurd to 
suppose that the historical method can be sufficient in such 
theological disciplines as natural theology and Christian 
dogmatics. In reality, it is not directly or immediately 
available in the study of these disciplines at all, and that 
just because it does not directly or immediately yield theory, 
doctrine, science. Only he who knows both the history of 
the objects and the history of the ideas of a science, and 
especially of a psychological, social, or religious science, 
can be expected to advance the science. In the sphere of 
religion, as in every other sphere, to confound history with 
science is to eliminate and destroy science ; but in no 
sphere is knowledge of history more a conation of the 
attainment of science, and historical research, properly 
conducted, more serviceable to scientific investigation, than 
in that of religion. To the historical meth^ we owe, 
not only the historical disciplines of theology, but also in a 
considerable measure the recent progress of its positive or 
theoretical disciplinea It can never, however, be, as some 
fanatical disciples of the historical school would have us to 
suppose, the method of these last 
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The indiictioiui of theology, even in its systematic or 
non-historical departments, omn require to be very careful 
and comprehensive in order to be conclusive. Theories or 
doctrines like the Christian dogmas of the Trinity, incar- 
nation, and atonement were only arrived at through the 
labours and controversies of many generations of weolo- 
gians. It could not be otherwise. These dogmc^ simple 
as they may seem to a superficial glance and untrained eye, 
are in reality very complex organisms of thought, only 
capable of being formed by a long process of evolution. 
They are theories inclusive of many theorems. They com- 
prehend a number of di4*ectly constitutive propositions and 
a still greater number of propositions subordinate and 
subsidiary to these. Every proposition which they involve 
should be the expression of r^ and relevant facts. As 
wholes they ought to combine a multitude of particulars 
of different kinds, and even of kinds the harmony of which 
is far from obvious and needs confirmation. Whoever 
intelligently accepts any one of these dogmas must, by 
necessary implication, reject a host of hypotheses regarding 
its subject, as either inadequate or positively erroneous. 
Inasmuch as they are not consistent with or are contrary 
to the dogma, he is logically bound to repudiate them, and 
yet he is only logically entitled to do so if his proof of the 
dogma have been so comprehensive and complete as to 
include their separate and colloctivo refutation. The 
establishment of the whole truth is only possible through 
the disproof of all the opposing errors. How the inductive 
method is applied in theology, however, will be better 
understood by the examination of a particular exemplifica- 
tion of it than by a general description ; and, perhaps, as 
regards at least form, a more careful or elaborate exempli- 
fication could hardly be pointed out than that exhibited in 
l)r Crawford’s treatise on the atonement. An examination 
of it will show how very complex in reality may be a 
doctrine which is very simple in appearance, and how com- 
prehensive, therefore, must be the inductive procedure 
necessary to establish it and to warrant the rejection of the 
hypotheses which must seem to one who accepts it to err 
by excess or defect or to be absolutely false. 

The de- The inductions of theology, like those of other sciences, 
ductive are seldom or never mere or pure inductions. They would 
be useless if they were. The examples of pure induction 
peiisable. given in treatises on logic may serve their purpose, the 
illustration of the nature of ratiocination, but they are not 
reasonings of a kind which can increase positive know- 
ledge. The abstraction of induction from deduction may 
be needed to exhibit its distinctive formal character, but it 
is fatal to its practical efficiency. In all reasoning meant 
to increase our knowledge of objects, induction must 
receive from deduction some measure of assistance and 
guidance. This certainly holds true in theology In 
regard to the doctrine of the Trinity, for example, the 
most difficult questions involved turn largely on the signi- 
fication and application of the terms employed in its ex- 
pression. These terms must be somehow defined, and 
definitions once introduced cannot fail to bo used to some 
extent as principles of deduction. They are often largely 
so used by those who are quite unconscious of making any 
use of them, and who have no suspicion that the course 
and character of their reasonings are modified by them. 
Definitions often secretly introduce a great amount of 
hypothesis .and deduction into reasonings imagined to be 
exclusively inductive. Further, principles of deduction 
are directly and explicitly introduced. The truth of the 
catholic doctrine, or inde^ of any doctrine, of the atone- 
ment, for example, cannot be proved purely by induction. 
It is necessary to start with some assumption as to the 
authority of the Scriptures, or at least as to the authority 
of those whose teac^g is contained in the Scriptures. 


That assumption itself should, it is true, be proved by a 
process of apologetical and critical reasoning which is in 
the main inductive. It cannot, however, any more than 
the doctrine of atonement, be proved by a purely or ex- 
clusively inductive process, t.^., without some co-operation 
or participation of d^uction ; and, once proved, it becomes 
a principle of which a deductive use is made. Every parti- 
cular statement of Scripture is read and interpreted in the 
light of it. So far as this is the case, deduction underlies 
all the inductions of doctrine based on the statements of 
Scripture. Of course, the dogmatic theologian, in so far 
as he founds on Scripture, is bound not to presuppose 
more than he is prepared to prove as a Christian apologist 
or Biblical critic and interpreter. The assumptions made 
in systematic theology ought to be the firmly ascertained 
results of its subsidiary sciences. And the less assumed 
the better, as the relevancy of the reasoning employed will 
be so much the more widely acknowledged. Every addi- 
tional assumption diminishes the number of persons who 
will grant the principles on which the argumentation pro- 
ceeds. When, for instance, a doctrine like plenary inspira- 
tion is assumed as the basis of an argument for the atone 
ment, the number of persons who can be benefited by the 
argument must bo few. Those who will grant plenary 
inspiration are not likely to require to be convinced of the 
truth of the ordinary doctrine of the atonement ; they are 
almost certain to be already convinced. On the other 
hand, a man may have loose or vague views of inspiration, 
and yet it may be possible to satisfy him that the doctrine 
of the atonement is well founded. The proof of the 
doctrine of the atonement may receive support and con- 
firmation from the proof of the doctrine of plenary inspira- 
tion, but ought not to be made dependent on it. 

Scientific method has not only to ascertain the facts and 
data of science, and to discover its laws, but also to dis- 
tribute and co-ordinate its contents. And this last is like- 
wise an important function. Science is system. To 
exclude system from science is to suppress and destroy 
science. The spirit of system is iu itself nothing more 
than the spirit of order and unity. Without unity and 
order — that is, without system- -there is no scioncc ; instead 
of it there can be only confused ideas, isolated opinions. 
It is absurd to condemn either system or the spirit of 
system in theology or any other science. To systematize 
is an intellectual necessity; to systematize aright is a 
happy achievement and an immense boon; it is merely 
systematizing erroneously which is evil. Theology, by 
professing to be a science, pledges itself to systematize iu 
a scientific manner. By claiming to be the science of 
religion it undertakes to exhibit the truths of religion in 
their proper relationship to one another, in their organic 
unity and essential interdependence. Thus to ]»roceed is 
necessary to it, not only as a consequence, but also as a 
means of the development of its constituent dogmas, for 
no doctrine can be truly and fully evolved in isolation, but 
only in connexion with kindred doctrines and through the 
general growth of the science or system to which it belongs. 
Increase of insight into any one truth brings with it ' learcT 
views of all contiguous and related truths, and the collec- 
tive light thus gained illumines each particular to which 
it extends. To apprehend more distinctly the lelations 
between either facts or theories is to understand better the 
facts or theories themselves. To comprehend any single 
doctrine aright we must study, not merely its special data, 
but those of allied doctrines, trace its connc.\:ion8 with 
those doctrines, and view both it and them as parts of an 
organic and harmonious whole. Hence the endeavour to 
systematize the contents of science should not merely 
follow the formation of its separate doctrines, but likewise 
accomoany participate in the process of their format 



268 T H E 0 

tion. Wisely conducted systematization is entitled to be 
deemed an aid to discovery. It reveals where exploration 
18 needed, and indicates the directions in which research 
will be successful. It is the highest form and effort of 
synthetic thought, and synthesis is a not less necessary and 
fruitful operation in scientific method than analysis. 

Unfortunately it cannot be denied that there has been 
a vast amount of errpneous systematizing in theology, and 
that it has done a vast amount of harm. Doubtless much 
of the aversion felt and expressed to system in theology is 
to be traced to the imperfect, artificial, false character of 
many theological systems. Instead of exhibiting religious 
truths in their real significance and interdependence, theo- 
logical systems have often disguised and disfigured, cramped 
and contorted these truths, or even ignored and rejected 
them. How, then, is a true and appropriate system to be 
distinguished from one which is false and imperfect ? In 
various respects, which can here be merely mentioned. 

Thus, first, a true system is natural and not artificial. In 
ecjuivalent terms, it is directly derived from the character 
of the matter of which it treats, and not arbitrarily im- 
posed on that matter from without. Every system of 
thought, whether true or false, must, of course, be the 
product of intellect, but no true system is a mere inven- 
tion of intellect, a mere subjective creation interposed 
between the mind and things ; it is, on the contrary, a 
representation of the real natures and relations of things. 
The human intellect can only construct a true system by 
finding in and among facts the connexions and ^monies 
which are actually there. But to do this may require more 
labour than is agreeable, or may contravene some cherished 
prejudice, or may not be recognized to be the sole legiti- 
mate procedure, and so it may devise, instead, a formula 
or scheme of thought suggested by some idea drawn from 
an extraneous source, force that scheme or formula U[>on 
things to which it is inappropriate, and so construct a sys- 
tem which is artificial and erroneous. Most sciences have 
suffered from artificial systematization of this kind, but 
I)robably none nearly so much as theology. Metaphysical 
fihilosophy has always sought to shape and modify religious 
and even distinctively Scriptural truths according to its 
own ideas, methods, and dogmas. Paul and John have 
often been merely the masks through which Plato and 
Aristotle have taught. Hegelian divines have passed ail 
religious beliefs, all Scriptural doctrines, through the dia- 
lectic devised by their master, and, whatever those beliefs 
and doctrines may have been before subjection to the 
operation of that wonder-working machine, they have 
always come out ground into Hegelian notions. Juris- 
prudence exerted a similar influence, owing to its having 
been the only science which was studied with zeal and 
success in the Latin world when theology began to be 
independently cultivated by the Latin Church. The Latin 
mind was so possessed by juristic or forensic ideas that the 
Latin fathers could not avoid looking at the gospel through 
them. This way of viewing it is still familiar. The so- 
called federal school of theology, long and widely Influen- 
tial, exhibited the whole system of religious truth accord- 
ing to the analogy of a covenant, — a succession of cove- 
nants betweeii God and man, — in other words, according 
to a conception which is essentially juristic and political, 
not intrinsically and properly religious. Tlie making of a 
metaphor in this manner the basis of an entire system of 
theology is far from uncommon. Thus, because sin may 
be likened to disease or to darkness or to death, and holi- 
ness to health or light or life> not a few would conceive of 
all religious truth according to these similitudes, and do 
violence to the reality when it does not easily adapt 
itself to the moulds which they have chosen for it. JDr 
Chalmerai for instance, distiibnted all systematic theology 
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into a study of the disease and a study of the remedy, ana 
treated the doctrine of the Trinity merely as an appendix. 
At present, owing to the dominancy of physical science, 
there is a strong temptation to work upon spiritual facta 
with physical categories, and even to identify, t.e., to con- 
found, the spiritud with the physical Hence we hear of 
naturd law, in the sense of mechanied or biologicd law, 
in the spiritual world. 

Secondly, in a true system of theology the materid and 
formal constituents of knowledge will be duly combined, 
but not in a false system. No true system of theology can 
be constructed simply by logical deduction from abstract 
conceptions, from a priori assumptions, from self-evident 
axioms. Mere reasoning from data so insufficient as these 
may be made plausible and imposing by being thrown 
into syllogistic, dialectic, or mathematical shapes, but it 
cannot be made truly profitable and productive. Wlten 
the Wolfians had presented theology in the semblance of 
geometry, they had merely succeeded in dressing it in 
masquerade and binding it with fetters. Ileason can only 
work effectively in theology when it is in possession of a 
large and close acquaintance with Divine things and acts 
harmoniously with the whole spiritual nature. On the 
other hand, without the application of logical reflexion to 
the truth implicitly contained in the sources of religious 
knowledge, without the help of definition, induction, 
deduction, and all the })roce 88 es involved in analysis, 
generalization, judgment, and reasoning, wo never could 
reach a scientific system at all. Such a system is not 
simply an aggregation or accumulation of the data and con- 
stituents of religion, but the product of all the activities 
and forms of thought which give to the contents of re- 
ligious experience the order and organization which theo- 
logy, as science, demands. 

Thirdly, a true system is one in which unity is the 
result of the conciliation of all relevant principles, even 
although they may be apparently antagonistic, while a 
false system is one which bases itself on some particular 
principle or idea to the exclusion of others, also legitimate. 
In a true system unity is produced by harmonizing differ- 
ences ; in a false system it is produced by ignoring differ- 
ences. A true system of theology is one which grows out 
of the struggle of opposing elements and recognizes the 
validity and significance of all religious truth. It is not, 
for example, so based on Divine sovereignty that ii\justice 
is done to human liberty, or so based on free will that 
God’s agency is largely ignored, but it assigns to both 
Divine efficiency and human action their proper place, and 
does so, not merely by maintaining the truth of both, but 
also by exhibiting their relationship and harmony. 

Fourthly, in a true system all the members are not 
merely included, connected, and classified, — they are also 
unified through reference to a centre. A true system 
must be a unity of members pervaded by a common life. 
In its remotest members must bo traceable the pulsations 
of its heart. Only of late have theologians begun clearly 
to recognize that this characteristic of a true organic 
system must be taken into account in the formation of 
their science. Long after they were fully alive to the 
importance of treating of each head of doctrine or article 
of faith, each separate theological locus, they felt hardly 
any interest as to how the various doctrines, articles, or 
loci were to be connected. They were often content to 
take the order of arrangement from some external source, 
some creed, confession, of catechism. It was a step in 
advance when, although still arranging the dogmas merely 
in a series, they endeavoured to give each dogma its place, 
ou the ground of its natural and intrinsic relationship to 
other dogmas* Theologians have, indeed, differed much 
as to what is the proper ieriatim order. One^ for example. 
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has began with the nature and state of man, a second with 
the being and character of God, a third with the Divine 
authority of the Scriptures, and a fourth has followed the 
order of the Divine dispensations. Yet there need be no 
doubt that there is such an order, one in which every 
dogma is exactly where it ought to be. This order, it 
may also be safely affirmed, can only be one of advance 
hrom the simpler to the more complex. An order in which 
each dogma has before it only its natural antecedents, and 
after it only its natural consequents, must be one of con- 
tinuously increasing complexity. The spirit of order and 
of system cannot rest, however, in the series. It must 
classify as well as connect the doctrines. This also may 
be accomplished in various ways, and even when there is 
general agreement as to what are the natural groups, there 
may be considerable difference of opinion as to their delim- 
itation. But the most perfect distribution by classifica- 
tion, if unsupplementcd, must be unsatisfactory. A still 
higher kind of unity has to be attained. It is that of the 
only unity which is truly organic. It is that of co-ordina- 
tion and correlation through a single central principle. An 
intellectual system, a system of science or doctrine, can 
only have this unity, and be in consequence a true system, 
when all its particular truths and various departments or 
divisions of truth are connected with one another and 
combined into a whole by reference to a common and 
central truth. The necessity of conforming to this condi- 
tion of systematizing has now begun to be felt among 
theologians, and hence in several modern systems of 
Christian dogmatics the doctrines are not merely distri- 
buted into groups, but an attempt is also made to find a 
centre for the whole system in a single pervasive idea. 
Such a centre Bothe, for example, finds in the religious 
consciousness, a consciousness of sin and of grace ; Eahnis 
in the doctrine of the Trinity; and Thomasius and H. B. 
8mith in Christ Himself, His person and work. So far as 
Christian theology is concerned, the last of these views 
is doubtless correct. Christian theology, like Christianity 
itself, must be Christocentric. All its doctrines either 
directly aud immediately relate to Christ’s manifestation 
of God and redemption of man, or are the antecedents 
and consequents of those wdiich do. To Christ the entire 
system owes its distinctive character. For general theo- 
logy, on the other hand, the central and vital idea can be 
no other than that of religion itself. It must obviously 
be one derived from the domain of the science itself, and 
indeed from the essential nature of the object of the 
science. As it would be an error to seek the principles 
of biology elsewhere than in “ life,” or of psychology else- 
where than in “mind,” so must it be to seek the principles 
of theology elsewhere than in “ religion.” Theology is the 
science of religion, and in the true idea of religion should 
be found the central and constitutive ])rinciple of the 
general system of theology. That it can be found therein 
will appear as we proceed. 

Must the work of method in theology end, however, 
even with the formation of a system which answers to the 
requirements just indicated? Is there no still higher 
procedure or application of theological method legitimate ? 
This is to ask if there be any place for a speculative 
method in theology, aud if speculative theology rest on 
any solid basis. 

The history of theology might, perhaps, suffice of itself 
to show, on the one hand, that speculation has a large and 
legitimate place in the sphere of theology, and, on the 
other hand, that its place is one the limits of which are 
difficult to fix or keep within. Christian theology was 
initiated by Gnostic 6{>eculation, grandly reasonable in 
aiming at the exhibition of Christianity as the absolute 
truth and absolute religion, but otherwise wildly extra- 
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vagant. An Origen and an Augustine owed largely to 
Bpeculativeness both their successes and their failures. The 
defects of scholasticism were due more to misdirection of 
the reflective understanding than of the speculative reason, 
and it was especially the speculative and the myslic 
divines of the Middle Age who o]>ened up the way to 
modern thought and modern theology. Men like Nicholas 
of Cuso, Bruno, Telesio, and Cami)anella, looking from the 
heights of speculation, saw some aspects of religious truth 
which the Reformers, standing on lower if safer and less 
cloudy ground, overlooked. A Descartes and a Spinoza, 
into whatever errors they may have fallen, certainly did 
much, and in a directly speculathe manner, to enlarge and 
advance the philosophy of religion. Kant supposed that, 
by his critical researches into the nature and limits of 
knowledge, he had made an end of speculative theology 
and done what would effectually deter reason from specu- 
lative adventures. It soon became appaient that his 
expectations had been doomed to disappointment, that in 
reality he had excited speculative reason to extraordinary 
activity and even audacity, and inaugurnted an era of 
theology far more speculative than any which had iireceded 
it The great speculative movemont in philosophy headed 
by Fichte, Schell ing, Hegel, Baader, Krause, and others 
passed on immediately into the sphere of theology, its 
loaders themselves proceeding to apply their principles and 
methods to the explanation of the doctrines and phases of 
religion. Theologians by profession soon followed in their 
footsteps. Daub and Marholuccko constructed systems 
of Protestant dogmatics by means of Hegel’s dialet'tic. 
Htrauss, Baur, and their followers reached by the same 
method negative and antichristian re««ults, bringing out 
the contradictions between the doctrines of the churcli and 
the speculative truths to which it was held that they 
should give place. Many theologi(*al systems of an almost 
exclusively speculative character liave since appeared in 
(Germany. Weisse’s Pkl!mu 2 }hurh' Dogmatik and llothe’s 
77ieotogurh(* Ethik are good typical instances. And, while 
not so predominant, the speculative use of reason is 
yet conspicuous in the treatises on (Christian dogmatics 
of Dornor, Martensen, Hchoberlcin, Hofmann, Liebner, 
Biedermann, and others. In the department of philo- 
sophy of religion a spe(*ulative procedure is not less fre- 
quently followed, either as alone a}>propriatc or as a 
necessary supjdement to the genetic and historic method. 
Rosmini, Gioherti, and Mamiani inaugurated in Italy a 
speculative theology second only to that of Germany. 
Contemporary French theological literature can boast of 
at least one work displaying real speculative power,— the 
Philoaophif de la Liherte of M. Sccretan. In America 
Hickok, Bushnell, and Mulford may be named as having 
shown confldence in the competency of speculative reason 
in the spiritual sphere. In 1 Britain Principal Caird lias 
argued in favour of a speculative ])rocedure in theolog} 
with rare skill in his Iniroductwn to the Philoaoptii/ of 
Jieligion, On the whole, however, both in America and 
Britain, the speculative method has received little recogni- 
tion from theologians But this, of course, may be held 
to be partly cause and partly eftect of the want of life and 
originality, of thoroughness and truthfulness, of ('rdmar} 
American and British systematic theology 

Is there, then, room and need in tlieology for the 
Biieculative method ? The answer must dc^»eiid on what 
is meant by speculative method. There are kinds of so 
called speculation which are plainly illegitimate and in- 
applicable. Thus, some have represented speculative the^ 
logy as part of a philosophy of which the whole system is 
deduced in a purely and strictly logical manner from an a 
priori principle, idea, or datum. ()n this view tlie sjhjcu- 
lative thinker somehow apprehends an absolute first cf 
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tbought or being, or both, and then from this primary and 
necessary datum evolves qrUogisticaliy or dialectically a 
whole philosophy, whidli inmudes a whole theology. Such 
speculation may be safely pronounced futile and delusive. 
It can never reasonably vindicate its choice of a starting* 
point, for the absolute first of existence and thought can 
only be that to which the worlds of fact and experience, 
of matter and of mind, refer us as their ultimate explana- 
tion. It ascribes an extravagant power to mere formal 
thinking. It is only consistent with exclusive idealism 
and exclusive rationalism, both justly discredited species 
of philosophy. It makes theology wholly dependent on a 
philosophy which must be false, since pure reason cannot, 
as it assumes, spin out of its own essence or out of any 
single datum the whole system of truth. 

l^ere is, however, a theology which claims to be at once 
s[)oculative and independent of philosophy. Such was the 
theology which Bothe sought to elaborate in his Tlmlogkal 
KUtieo. In the Introduction ’’ to that work he has fully 
explained his method. It is, as there represented, the very 
same method with that of speculative philosophy, but it 
starts from a different point, — not from pure self-conscious- 
ness, but from the religious self-consciousness or God-con- 
scionsness. Its primary datum is, according to Bothe, as 
immediately certain as that of speculative philosophy, the 
pious man being just as directly sure of God as the natural 
man is of his own self. Out of this datum it must evolve 
all its conclusions by an inward logical necessity, and 
construct an entire theological system of such a nature 
that every single thought implicitly supposes the whole. 
Speculative theology thus conceived of needs but a single 
fact, the datum from which it starts, and that fact must 
be a self-evident one, given immediately in and by con- 
sciousness ; all the rest is a succession of inferences de- 
ductively obtained. The facts of religion presented in 
nature, history, and Scripture not only need not but 
ought not to be taken into account by it, although at the 
close of its labours its success must be tested by the con- 
formity or nonconformity of its results with those facts. 

“This system of ajnriori thought,” says Kotho, “to be .uocehs- 
ful as a speculation, must be an absolutely corresiioDding and 
constant imago of the reality; but the speculative process itself 
takes no thought whether there be such a reality existing, or how 
the ideas which it constructs are related to it : but, without looking 
either to the right hand or to the left, it follows only the course of 
logical necessity, until it has accomplished the whole circle of its 
ideas, and constructs a complete system. Then tirst the specu- 
lative thinker looks out of himself, in order to ccmpaie the system 
of thought which he has iutlcpendeiitly constructed with the 
okyective reality, and to assure himself of nis correctness by such a 
comparison ; but in so doing he is slipping out of the region of 
speculative into that of reflective thinking. The necessity of such 
a verification, indeed, he acknowledges unconditionally, but ho dis- 
tinguishes clearly between the speculation itself and that reflective 
critical process % which alone such a verification can be realized. 
With reference to the empirical reality around him, he acknowledges 
that his speculation is incorrect if his system of thought is not 
there reproduced, but he still persists that ho has to complete his 
speculative labour without any direct reference to it. He concludes 
rather, from a clear want of correspondency, that he has speculated 
incorrectly, and can look for his error in nothing else than in his 
departure from a strict adherence to the laws of logic. Forthwith, 
then, he destroys his laboriously constructed system; but if he 
a^n proceed to construct another, he must proceed in the very 
jMune manner as before, i.e., by looking solely into his own xhonghts, 
as though there were no world around him.” 

Bothe^ it will be observed, cannot be charged with hav- 
ing made theology dependent on philosophy. He repre- 
lumted theological speculation and philosophical speculation 
as starting from different data, as running parallel to each 
other, and so as throughout distinct. But this was to 
avoid one extreme by faJling into another. It was virtu- 
ally to deny the unity of thought^ and to assume an in- 
^Credible dualism in the universe of speculation. A theo- 
"logy absolutely separated from philosophy must be even 


more unsatisfactory than one wholly 4epeiideut m It 
Then, the method itself proceeds on imaiilptions unsup- 
ported by evidence, yet far from self-evident. It assumes, 
for instance, that a system of ideas generated a pticri will 
be a counterpart of reality, althou^ it is neitiier inocm- 
oeivable nor improbable that the characteristics of real 
existence may be incapable of being determined by the 
mere logic of necessary thought. Beason should not thvi& 
be credited with the extraoi^nary power of comprehend- 
ing reality without requiring to apprehend and study it. 
Another assumption is, that a complete and self-consistent 
system can only be reached by an exclusively a priori 
procedure, whereas it is far more likely that such a system 
will only be attained by a combination of different pro- 
cesses. Again, the primary datum of theological specula- 
tion as understood by Bothe — the idea of God — is assumed 
to be immediately given and immediately certain. But 
the idea of God is not immediately given or immediately 
certain. The piety which chooses to affirm so is a piety 
capricious in its affirmations ; the speculation which starts 
from such a foundation starts from an assumption easily 
shown by psychology and history to be erroneous. Bothe 
went even farther astray. He represented not only the 
bare consciousness of God but the Christian, yea, the 
evangelical God-consciousness, as a simple and primary 
datum of consciousness. This was utterly arbitrary. It 
was to treat as an original apprehension what is indubit- 
ably an acquired experience. No a priori system — no 
properly deductive system — can be reasonably imagined to 
have such a starting-point. For these and other reasons, 
theological speculation of the kind advocated by Bothe 
may be rejected. 

Still another species of theological speculation, however, The 
has been attempted and commended, — one which seems /I- 
more modest, and claims to be more distinctively Christian. 

It is the method advocated and exemplified in the Schrift- ^ 
beweis of Von Hofmann. He, instead of starting like 
Bothe with the religious consciousness, chose to start from 
I a real concrete fact, what he calls the Christianity of the 
I Christian, — a Christianity which he supposes to have 
I acquired iu the Christian a separate standing of its own, 
in virtue of which, and independently even of Scripture, it 
is self-evident certain truth sustained and authenticated by 
the Spirit of God. From this fact or experience, expressed 
in its simplest and most general form, as a personal re- 
lationship or fellowship between God and man through 
Jesus Christ, Hofmann would deduce the whole theological 
system by a process of “ thinking within ” the central fact, 
so as logically to evolve from it its manifold wealth of 
contents, and would refrain on principle from looking out- 
wards, and taking into account the religious facts presented 
by history, experien^, or Scripture. Now, in this system 
also, speculation is in^sxcess. Such a speculative deduc- 
tion of facts from facts as is contended for is impossible. 

Facts are not so involved in one another that they can be 
evolved from one another by mere thinking, and still less 
so that from one fact a whole system of facts can be thus 
evolved. From a single bone, indeed, of an animal which 
he has never seen or heard of a naturalist may in thought 
correctly construct the whole skeleton, but not by think- 
ing within or from the one fact before him, but by 
making use of dl the knowledge he has acquired of the 
structure of animals, of the relations of bones to bones. 

Dr Hofmann himself was quite unable to carry out the 
method he contended for. His so-called speculative arra- 
ments are mere semblances of what tb^ profess to he. 

Instead of the contents of his system being really ** de- 
rived ” from the simplest expression of the fact of Chris- 
tianity, new propositions are constantly borrowed from the 
known contents of Christianity, and added from without 
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to file eimiMit eiqireBdoii, in order to help out the unfold- 
ing of the system, Furthery in Hofmann’s system of 
8pecnlation« as in that of Bothe, we are asked to start 
from an assnmption which is not, and cannot be, justi- 
fied— the assumption that Ohristianity in the Christian is 
independent of its objective grounds. Surely eveiy ex- 
perience may reasonably be called upon to produce evi- 
dence of its legitimacy and validity; and, if so called upon, 
how can it avoid referring to its grounds 1 It is only by 
an examination of the grounds of an experience that we 
can know whether it is an experience of reality or a form 
or effect of illusion. The fact from which we are told by 
Hofmann that we must deduce all other facts is only itself 
intelligible in the light of many of these facts, and even 
of the Christian system as a whole ; it is a fact which has 
many conditions, and the right understanding of it requires 
its being viewed under its various conditions, not as ab- 
stracted from and independent of them, 
spectt- In the forms indicated, then, speculation has failed to 
latton make good its claim to participate in the formation and 
development of theology. Does it follow that its claim is 
Sue sya- wholly unfounded ? By no means. Speculation in the 
temati/- forms described pretends to an independence of reality and 
ation ; a creative power for which there is no warrant in reason or 
confirmation in fact. Hence the futility of such specula- 
tion is no disproof of the utility of a speculation which 
will fully recognize reality and directly endeavour to 
elucidate it. Speculation of this latter kind seems to be a 
necessary condition of true systematization and a neces- 
sary supplement to induction and to all the special methods 
of particular sciences. In a true philosophy, for instance, 
science and speculation must necessarily be combined. So 
far from claiming independence of the sciences, a true 
philosophy will base itself upon them, and seek to rise 
above them by means of them. It is only thus that it can 
hope to reach the ultimate universal and real principle of 
knowledge and being, without which there can be no rest 
for reason or unity in the universe. But, having ascended 
by an analytic and inductive course to the unity of an 
all-comprehensive ultimate principle, philosophy must en- 
deavour to descend from it in a synthetic and deductive 
manner, so as to exhibit the whole organism of existence, 
or to determine how the many laws of science and the 
many facts of experience are connected with the absolute 
in being and causation, and through it with one another. 
It is conceivable that the descent should be accomplished 
in various ways, and Plato and Plotinus, Descartes and 
Spinoza, Fichte, Schelling, Hegel, Krause, Qioberti, and 
others have attempted it each in a way of his own; but 
two things are obvious, namely, that philosophy cannot 
consistently decline the task, and that any method it may 
adopt in trying to perform it must be one essentially 
speculative. An inductive and analytic method is clearly 
inapplicable, for the highest and last results of induction 
and analysis are just what are to be elucidated through 
being viewed in relation to the one supreme truth or fact. 
And among the data with which philosophy must thus 
synthetically or speculatively deal are those of religion. 
It requires to show how what theology teaches as to God’s 
nature and operations comports with what itself affirms as 
to the absolute source and ground of existence, and this 
necessarily commits it to have recourse to a theologico- 
speculative use of reason. And to a very large use of it 
if, for example, theism be true ; since, in this case, the 
absolute principle of philosophy can be no other than God 
Himself, and its highest task no other than to show Him to 
be the essence of all existence, the light of all knowledge. 
In this case philosophy most inevitably become in the 
hipest stage of its development a speculative theology. 

Nor can positive theolo^ dispense with speculation. It 


cannot, indeed, be^n with it or confine itself to it,— cannot 
start with some single immediately certain religious fact, 
and then by mere force of logic evolve thoretrom a whole 
theological system. Its data are all real facts of religion 
and these it must deal with, in the first place, mainly b; 
observation and induction. But observation and induction 
will not always alone lead to a satisfactory result. Obser- 
vation is confined to experience, which gives only the par 
ticular. Induction, in so far as it effects a transition from 
the particular to the general, already involves the activity 
of speculative reason ; it makes discoveries only when 
guided by theory ; it can never of itself rea(*h ultimate 
truth ; and it is manifestly not its function to raise 
coherent comprehensive systems on their proper construc- 
tive principles. Then, the theologian who renounces 
speculation must deal most inefficiently with the chief 
ideas and doctrines of his science. Consider the greatest 
idea of all — the idea of God. Mere observation and in- 
duction do not yield the idea. Exclusively applied, they 
cannot take us beyond the contingent and conditioned, 
cannot take us beyond atheism and secularism. Waive, 
however, this objection, and grant that the idea of God 
may be given, say, through revelation. What sort of idea 
must it be in the mind of the theologian who refuses to 
I speculate 1 Merely that of a complex of the attributes 
predicated of God in the Bible. Surely that is unworthy 
to be accounted an idea of God at all. The theologian 
who is in earnest with the idea of God, who would find 
order and light in the idea, who would think of Him as He 
is, Absolute Being, Harmonious Life, Infinite Personality, 
Perfect Spirit, Ultimate and only Complete Explanation of 
the Universe, must assuredly speculate, and speculate freely 
and largely, although he ought also to do so humbly and 
reverently. Even if he would maintain that we cannot 
have a knowledge of God as He is— that we must renounce 
the hope of a speculative knowledge of Him, and be con- 
tent with a merely regulative knowledge, — ^he will find 
that he need^, as Kant, Hamilton, Hansel, and Spencer 
have practically sc fully acknowledged, speculation, and 
much speculation, to support his thesis. The mind is not 
necessarily relieved from the duty of exercising specula 
tive thought on the nature of God by receiving a special 
revelation regarding God. Christianity is a proof that 
such revelation may only increase obligation in this re- 
spect. It brought with it a wondrous idea of God, one 
of marvellous practical efficacy, but one also which forced 
Christian reason into paths of speculation, which could 
only be formulated after lengthened and severe speculative 
labour, and which no intellectually or spiritually quickened 
soul can accept otherwise than with speculative exertion. 
And this may show that speculation is as legitimate and 
applicable within the sphere of Christianity as within that 
of general theology. The comprehension of Christianity 
requires that we penetrate to its distinctive and central 
principle, and view all its contents in the light of that 
principla It is only so that we can hope to accomplish 
either a true systematization or a true elucidation of its 
contents. The procedure by which this is effected cannot 
be one of mere formal logic, of pure deduction, or strict 
demonstration ; it must be one which implies a constant 
reference to facts and inductive results ; but still it must 
be one which is essentially synthetic and speculative. 

Theologv is a unity, a whole, but a very complex unity, u whole 
of many dissimilar parts It may be spoken ol in a broad anu 
general way as a science, but not less coiiectly as a de|»artmcnt ot 
sciences. It includes many studies or disciplines winch may be 
cultivated in a scientific spxiit and according to scientific methods, 
and these studies or disciplines, while dosely connected, are also 
clearly distinct They are by no means meic divisions of a spoci 
science. Natural theology and ('linstian dogmatK s are as distinci 
from each other as physics is fiom tlumistry or anatomy from 
physiology. Comparative theolo/iy and Biblical theology are s** 
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iiitinct from eacli other as the study of the general history of 
mankind is from the study of the history of En^and. 

Henco arise a number of problems. How are the tbeolomcal 
iciences related to the non-theologioal sciences and to one another? 
flow are they located in tlie vast organism of science as a whole? 
ind how are they connected with one another so as to form a 
umaller organic whole in themselves? What principles have they 
in common, and what tasks are proper to each ? Wherein do they 
wee and wheroiii do they differ in tlieir methods of research? 
Tliese are very imfiortant questions. There cannot be an earnest 
and scientific study of theology where they are overlooked. It is 
tlie special task of the theolo^oal discipline called encyclopedia 
of theology to discuss and answer them, — or, in other words, to 
. determine the boundaries of theology, to exhibit and explain its 
inner organization, to indicate its component parts, and to trace 
their relations both to one another and to the theological system 
as a whole. This discipline is, therefore, the appropriate scientific 
approach and introduction to theology and to the various theological 
fcciences. 

It is of comparatively little importance whether or not it be 
itself called a theological science. Strictly speaking, perhaps, it 
is rather a section or prolongation of that division of general 
philosophy which treats of the relations of the sciences. One of 
the tasks of philosophy is to define and distribute, classify and 
co-ordinate, tfie aciencoa, so as to exhibit them as parts of an har- 
monious e 98 moa or members of a well-proportioned corpus. But 
philosophy, when in the pursuit of its merely general ends, cannot 
be expected to go into uotails and to concern itself with all the 
subdivisions and ramifications of science. It will Ite content to 
traco main lines, to appreciate leading principles, processes, and 
results, and, in a word, to exhibit the organic unity and variety of 
science as a whole, it wdll leave the exact and exhaustive dis- 
tribution and survey of any particular kind or group of sciences to 
those who are extensively and minutely acquainted with that kind 
or group of sciences. The comprehensive philosophic survey of 
any orai*r or de|)artinent of studies is the encyclopaedia thereof. 
Hence there is encyclopedia of mathematics, of physics, of philo- 
logy, and of jurisprudence, as well as of theology. Kucyclopedia 
of philosophy, however, comprehends all the departmental encyclo- 
pedias of science. And this for the simple reason that philosophy 
IS inclusive and uuitive of all science. As scieniia scictUiarum 
philosophy is, as Hegel has aptly said, ^^wesentlich Kncyclopadie.** 
Hence theological encyclopedia— the encyclopedia of the sciences 
convei*sant with religion — ^may reasonably be held to be essentially 
a prolongation, a direct continuation, of philosophy. 

Theological encyclopedia has had its course determined by the 
general movement of theology. The various theological disciplines 
required to be evolved before they could be co-ordinated. The 
designation theological encyclopedia” first occurs in its current 
technical sense in Mursinna's/Vft/uzXineei^m^cfopedie Theologicv 
(1764). It was only with the publication of Schleierinacber’s 
iCurse DarsUUtvnjg dc$ tksologiwken Studiums in 1811 that the full 
scientific importance of the discipline was made evident It has 
since been diligently cultivated in Germany, and is at length find- 
ing recognition in other countries. 

There are, however, serious defects even in the latest and best 
expositions of it. Two of these may be noted as being so senous 
that, owing to their jirevalence, theological encyclopedia ran hardly 
be said to have even yet entered a truly scientific stage. One is the 
virtual or express identification of theology with Christian theology. 
All the chior theological encyclopedists of Germany— Hagenbarh, 
Lange, Rabiger, Rothe, Von Hofmann— follow Schleiermachor 
in this amaziuglv absura procedure. Logically the Brahmanist, 
Buddhist, and Mohammedan might with equal justice identify all 
theology with their own. The superiority of Christianity to other 
religions, the uniqueness of Christianity among religions, does not 
alter the nature or lessen the magnitude of the error. Every cncy. 
dopmdia of theology which confounds the general with the sjiecial 
so completely as to identify theoloj^ with Christian theology for- 
feits its title to recognition as scienunc ; and almost all, oven of the 
latest and best theological encyclopedias, do so. The other fault 
referred to is that, even in the latest and best of theological eucy- 
clojMiedias, the constituent sciences of theology are not so co- 
ordfinated with reference to a centre as to render apparent their 
organic connexions. The German encyclopsedists since Schleier- 
roacher claim, indeed, that they so distribute the various disciplines 
of theology as to exhibit its natural organization. But the claim is 
not well founded. In reality, their schemes of distribution have 
no real unity. They are simply arrangements of the various theo- 
logical disciplines in a fourfold, threefold, or twofold manner, f.s., 
for example, as exegetieal, historical, systematic, and practical, or 
as historical, systematic, and practical, or as didactic and practical. 
But this is merely external dassification. It may be faultless of 
its kind, but it cannot of itself yield more than a suMrficial and 
mechanical arrangement of the theological sciences. Theology, to 
he scientifically surveyed and distributed, must be viewed as a 
unity, and all its parts must be shown to lie included in it, and 
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to have a definite place in it from Ita very nature and definition, 
as the science or philosophy of religion. Their relationslUp to one 
another must be determined by their relationship to the whole of 
which they are parts, to that science or rather philosophy which 
treats of religion as a whole. They can only be unified and co- 
ordinated in a truly organic manner by their due reference to 
religion, and consequently proper inclusion and location in the 
philMophy of religion. Inis necessity has as yet been only verbally 
acknowledged by theological encyclopndists.^ 

There is an all-compr^ensive science of religion, — one which 
treats of religion in its unity and entirety. It alone completely 
answers to the idea and definition of theology. It is the one 
general theological science, comprehends and dominates the special 
theological sciences, so as to be the science of these sciences, and 
hence, in accordance with the true distinction lietween philosophy 
and science, is pro|)erly called philosophy rather than science— the 
philosophy of religion. All pnilosophy is science, but all science 
iM not philosofjhy. Philosophy, as distinguished from science, is 
general or universal as distinguished from particular or special 
science. This distinction is, of course, not an absolute one, but of 
degree— of more or less ; every other distinction between them, 
however, is positively erroneous. The one general theological 
science is aj)propriately, therefore, termed philosophy. It is the 
philosophy of religion as there is a philosophy of nature and a 
philosophy of mind, each inclusive of various sciences. It is of the 
very nature of philosophy to be both before and after the sciences 
to which it relates,— to be at once tholr root and result, and at tlie 
same time their bond of union and source of life. And the genera] 
theology which may justly be identified with philosophy of roll- 
gion has undoubtedly held this relation to the special theological 
sciences. It preceded them, being the germ from which they 
evolved, the root from which they have H])rung ; it has grown up 
along with them, ])enneating them as their common litc ; and it 
also succeeds and transcends them, basing itself on them and per- 
fecting itself by means of them. It is the one generic scicnoo of 
the object witn which it deals, and vast enough to comprehend a 
whole group of sciences, because its object — religion— is so rich, 
complex, and varied. 

The primary task of a philosophy oi religion is to ascertain and 
exhibit the nature of religion, ^ow, a general theory of religion 
is the natural introduction to aH special religious studies and theo- 
logical sciences, and yet can itself only bo Drought to perfection 
through the advancement of these studies and sciences. For 
example, we can only adequately understand the nature of religion 
through study of the history of religion, and yet wo cannot trace 
the history of religion at all unless we know genet ally what religion 
is. Again, in such works on Christian dogniatii's as those of 
Schenkel, Kahnis, Biedermann, and Li|)sius, we find a considei- 
able place assigned to an investigation into the general nature of 
religion. The investigation is manifestly not there strictly appro- 
priate ; its true position can only bo in another and wider science. 
At the same time, it is undoubtedly a necessary antecedent to the 
investigations of Christian dogmatics, from the very fact that 
Christianity is a religion. On the other hand, ('hiistianity is not 
only a religion, bift a religion which claims to be the perfect or 
absolute religion ; and, clearly, if the claim be well founded, the 
complete nature of religion can only be understood through that 
full knowledge of Christianity which Christian science may be 
exj^ted to give. 

From the very nature of religion the science or pliilosophy which 
treats of it us a whole must obviously bo most cornpreheiHive. 
Religion is a relation between a worshipping subject and a wor- 
shipped object. It implies both distinction and unity. Were 
there no distinction between the subject and the object there would 
be no religion, whether the self-identical unity were named God or 
man. Were there only distinction between them — were God and 
man absolutely separate from and indifferent to each other, — 
religion must be in this case also impossible. Religion thus 
Bup{K>9os two factors, which are different yet related, so far distinct 
and BO far akin ; and our views of religion must d^end on our 
views of these two factors. It involves still more. God does not 


1 The beet aecoant of the hletory of theological encyclo]uedia la that given by 
Itiibiger In hla Theotogik oder EneyclopddU der ThfologU (18S0), of which there 
la an JSngllah translation, with notea which conaldembly inereaao the vulne of 
the work, by the Rev. J. llacpheraon (8 voIn., 1884). The account In Z6cUei*8 
Handbueh efer ttuol, WiuenKhaflts^ 1. 87-111 (1885), is also good. The fullest 
account of the history of attempu to claMlfy the aclcnces Is that of the present 
writer In FresSp. Rev. for July 1885 and 4u1y 1886. The following may be 
specified aa among the moat useful of theological encyclopmdiaa SchleieniMicher'a 
Kurts DarttMung det thud, Siudiumtt lat ed., 1810, Sd ed., 1880; Staudenmaier'a 
Knqfclopiuiis der theol, WtttsntehqRsn^ dse., 1884; Uagentiach'a EnegelspddU u. 
MsthsdsisgU der theol, WinenUhefteH, lOth ed., Is80: Crooks and Hurst's 
JSnegeloptedia and Methodologpf on the Rasit of Kagenbaeh, Now York, 1884; 
Doede'a Snegelopedie der Chrittelvke Theologies 8d ed., 1883; Lange's Onmdrut 
der theol. Bnegelopddi^ 1877 ; Von Hofmann's JBnegelcpddis der TftaofogtS, 1 k 7B ; 
Rothe'a Theologitehe I^dopddiSs 1880 ; Drummond*! Introduaion to the Studg 
of Theologif\ and Cave's Introduction to Theologg, 1686. See also the article of 
Willibald Orimm, Zur theol. Encyclapfidie," In JBttehr. /. leiuenseh, ffiaoL, 1883. 
i.; and GreUuat'a Expose de Thhlogie Egttlmnltqus^ vol. L, " Propdaeonque,'* 
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ai:t on man by tbe direct manifestation of His absolute essence, nor 
does man know God by immediate vision. Take away the physical 
and moral worlds and the written word and the Incarnate Word of 
Ood-Hiuppose, that is to say, both general and special revelation 
removed'— and an impassable chasm will separate man from God and 
all religion be destroyed. The revelation in nature and the reve- 
lation trough particular inspiration and intervention, however, 
bridge over this chasm, and consequently religion is everywhere 
found existing in some form. But even revelation would be 
useless if man had not faculties to apprehend it and to avail him- 
self of it The communion of man with God supposes powers of 
communion in man as well as in God. It can only bo realized 
through religious faculties and processes which can bo analysed and 
which have laws of exercise and evolution that can be traced. 
Further, religion has a history which shows bowman has interpreted 
or misinterpreted the revelations made to him, what forms religion 
has assumed in various lands and ages, and how these forms — ^the 
religions of the world — have arisen and spread, developed and 
decayed, influenced one another and affected morality, civilization, 
and general history. Thus religion, from its very nature or idea, 
requires us to treat — (1) of the object of religion (God), (2) of the 
subject in religion (man), and (8) of the media and process of religion, 
- -or, in other words, {a) of the modes of Divine manifestation, Jb) of 
thepoweraof human apprehension of the Divine, and (c) of religion 
itself as a kind of psychical life. All the special theological sciences 
deal with some of these themes, or some portion or portions of some 
of these themes, in ccilaiii aspects, but the philosophy or general 
science of religion deals with them all iu their entirety and organic 
connectedness, the form appropriate to philosophy— to science 
which comprehends and thereby transcends special sciences. 

For the philosophy of religion, as the highest discipline of theo- 
logy, the most natural order to he follow(*d in the treatment of its 
themes is iirohably that which has been indicated. It is tlie order 
which has been most commonly adopted in treatises that aimed at sys- 
tematic completeness. God, man, God’s manifestation of Himself 
to man, man s experience of God, and the development of religions, 
— these are the topics, and such is, in the main, the order of their 
discussion, usually found in philosophies of religion properly so 
<*allcd. This is, however, because the philosophy of religion us a 
distinct disciidine presupposes the results of the several special 
theological sciences. Theology ends as it begins, in unity ; hut 
the unity in which it ends is very different from that in which it 
begins. It begins with the confused unity of common knowledge, 
the complex and undifferentiated germ of the theological sciences ; 
it ends with the unity of the clearest and deepest insight, in which 
all distinctions are at once recognized and reconciled. This last is 
the unity of that ultimate stage of theological knowledge which can 
alone claim to bo philosophical as distinguished from scientific ; and 
it can only he reacho<l by those who have attained to an adequate 
mastery of all the sciences conversant with religion. The ]milo- 
sophical student of the whole must have studied scientifically its 

i iarts, know what is to be known about them, and make use of his 
:nowiedge in his own projier labours. The student of the parts 
iicods to know only in a general way what religion is, and must 
follow in his studies an order of procedure determined by. his lack 
or limitation of knowledge. The course by which the mind traverses 
the partial and sfiecial sciences of religion and rises to a philosophy 
of religion cannot be the aamo as that through which it unfolds a 
philosophy of religion itself, exhibits and confirni.s a religious theory 
of the universe, and harmonizes and elucidates all results of theo- 
logical rosoarcii and all varieties of religious phenomena. 

The philosophy of religion is itself, of course, siiecial in relation 
to philosophy, of which it is only a department And there may 
even bo a special kind or form of the philosophy of religion, if that 
kind or form be general enough to include a natural group of theo- 
logical sciences and to have regard to their collective effects. A 
special religion may he so significant, so important, and the subject 
of so many theological discinliues as to render indispensable the 
division alike of the philosophy and of the sciences of religion into 
general and special. Christianity, as the most perfect form of 
religion, the fullest revelation of spiritual truth, the source and 
theme of a large group of sciences, is such a religion Hence there 
may be, and should lie, not only a philosophy of religion hut a 
philosophy of Christianity, — ^not only a generically religious but a 
specifically Christian theory of the universe. If the claims of 
Christianity be warranted, if in it religion and revelation were 
consummated, the philosophy of religion can only reach a satis- 
factory conclusion when it passed into a philosophy of Chnsti- 
anity^ or, in other words, attained such a comprehension of existence 
and life in relation to the person and work of Christ as is possible 
to the human spirit. The philosophy of Christianity must obviously 
be connected with all Chnstian disciplines in the same manner as 
the philosophy of religion is with all other theological disciplines. 

The history of the philosophy of religion has, of course, lieen 
dosely conjoined with the histories both of theology and of 
philosophy, and influenced by all the causes which have affected 
them. In the wide sense of religious reflexion it is as old as 


either philosophy or theology. As a distinct department of 
philosophy, and the highest and most comprehensive theological 
science, it is of comparatively recent origin, and, indeed, younger 
than many a living individual ; but even in this latter sense the 
whole histories both of philosophy and of theology Imve been 
needed as the prei:>aration and foundation for it. It could only 
appear In its alone adequate form when both philosophy and 
theology were higldy developed, when both had freed themselves 
from the yoke of all authority save that of truth and reason, when 
both had discovered their appropriate methods, when they could eo 
combine as to do no violence to the proper nature of cither—a kind 
of combination most diflScnlt to accomplish. But this, as might 
easily be shown, was not before philosoj»hy and theology hecaiiie at 
once critical and speculative, or, in other' words, before tliat great 
revolution of thought with which tlio names of Kant, Hegel, and 
Schlciermachcr are so gloriously associated. Only in the ]ircsent 
century have philosophy and theology reached the stage in which 
they can unite and produce a philosofdiy of religion. And within 
the century many philosophies of religion have made their apjiear- 
ance, especially in Germany. Indeed, all the more oinineiit philo- 
sophers of Germany have fully recognized tliat a ]»hiU»sophy of 
religion is a most essential department of idiilosotdiy. 'riiat not 
a few of the so-called philosophies of religion produced have Imtu 
very defective and erroneous is only what whs to be e\iM*ct»*il. The 
worth of a man’s philosophy of religion cannot he greatei tluiii tho 
worth of his philosophy and theology in general. It is impossible 
that the philosophv of religion of an Hegelian and a Neukaiitist (‘an 
accord, ver^ possible that both may ho far remote from the truth. 

If empiricism, positivism, or materialism be true jdnlosophy, or if 
RUtliority be the foundation of religion and the standard ot thco- 
^ philosophy of religion must he illegitimate and siiperthious 
When religion is assumed to consist merely of beliefs, emotions, 
and actions which liave no objective groinids, no real and rational 
basis, its dcvelo]>meiit can only be an ohj(‘ct of history and of 
psychological analysis, and there can he no philosophy of religion, 
out simply a sidence of religions, whi(‘h, seeing that it deals 
entirely with certain forms of mental disease and delusion, must 
bo deemed merely a de]iartment of mental ]>atho1ogy A philo- 
sophy essentially religions must combine with a theology essentially 
rational in order to yield what deserves to be called a philosophy 
of religion. If religion he the living apprehension and enjoyment 
of tho truth which philosophy has for its mission to seek to' omii- 
prehend, then, but only then, must a philosophy of religion be 
necessary alike to philosojihy and religion.^ 

We now pass to special theological disciplines whu h (*an at the Special 
utmost merely become sciences as distinguished from philosophy, theo- 
They all deal with religion, each of them treating of some particular logical 
portion or aspe(‘t of it ; and the order and mode in which they do sciences:— 
so determines their relations to one another and the ord(‘r of their 
snccessioij. If wo would rise, for example, ilirough study of th(‘ 
parts or phases of religion in a sure anil natural manner to a 
knowledge of it as a whole, we must necessarily begin with whut 
of It is nearest and most accessible to us But wliat is so is its 
history. In its hi.storical manifestation it is a phenomenon which Historical; 
no one can lefuso to acknowledge. The liistoiy itself, however, is 
not only a most extensive but a vi*ry complex phemmienoii. It is 
extonial and internal, corporeal and sjuntiial, a history of outward 
events and actions, institutions and rites, and also of ideas, con- 
victions, and aflcctions. What is extiTiial is neaier and more 
aecessihlo to us than what is internal, ami it is tlnough the fonner 
that WH must penefrnto into the latter. They eaiiiiot be quite 
separated, for the external is only intelligible throiigli the inter- 
nal, and the internal only attainable and verifiable through the 
external ; but they can bo ao far differentiated, and thcK* is a 
history mainly of what is external in religion and anotluM* mainly 
of what is internal. The ordinary history of religion is mainly 
concenied with tracing the growth of religion in its most ajiparent 
form and institutiomri character. It may be flivided into tliree 
great sections— the ethnic. Biblical, and ecclesiastical, — tlie history 
of the heathen religions, the histoiy of the .lewish religion and of 
the rise of Christianity, and the history of the Cliristian chinch 


> There is a laborious and imifarttal history of tho philosophy «'f rrlijtlon l»y 
Bernhard Pttnjer, Gete^tc/Ue dir chrutHchen ReligUauphtlosophie^ iJ loh , IHfto 
83. Of thiB valnable work an Enallsh translatiitn U soon to appear Some 
chapters of the history have been ably written by 0 rHeldeier In hn Itthgumi- 
phifoiophie auf geichiehtbehtr Ot'undlage, 1H84, a flist volume of a ii.insluilon of 
which lias been published. Foi a list of works on the phlhisoj.hv of u ligion the 
last edition of Hagenboch may bo consulted. Here the followhur only can be 
mentioned Hegel, Phiioiophia de^ J^ligim, 2 vols.,^ 



philoMpMe, 1860; St«ekl, Uhrbuch der nel%gtomphthsophtc,M ifA.,nn . I^tae, 
GrundSliae der Rstigioniphilotophie, 1882 ; Von irnrimaim, Rritgum de* 
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Whether history in this form, even when studied in the most 
seearate and thorough mismen should be called science may be 
doubted, as it is simmy oooupied with the discovexy and description 
of the particular ana concrete. It is not usual so to designate it 
in any of its sections. The history of religious beliefs and ideas 
may be as purely and properlv history as that of external institu- 
tions and transactionB. it deals, however, not only with what 
is internal and spintual but also sdth what is abstract and general, 
and hence it is at least more akin to science than is common 
history, and its sections are often called sciencea Those sections 
are three in number, and correspond to the sections of the ordi- 
nary history. They are known as comparative theology. Biblical 
theology, and the history of Christian doctrine. To the last of 
those, symbolics may fairly claim to be a necessary supplement 
They are quite distinct flrom a conceivably attainable knowledge of 
the laws of religions history, such as might be with strict propriety 
designated science of relinous history, a department of science of 
history. Of historical smence in ^Is last sense there is as yet 
extremely little. 

Peyobo- Religion is a spiritoal process, and its history coutinnoosly 

logical; implies the affections and operations of mind. The historical 
treatment of reli^n, therefore, necessarily loads to its psycholog- 
ical treatment, history alike of religious events and actions 
and of religious ideas and beliefs can only be explained through 
a knowledge of the reli^ous powers and processes, i.c., of toe 
psychological factors and states which condition and determine 
Its development. The psychological study of religion, although it 
has been greatly ne^ected, should reach over a very lar^ depart- 
ment of uieology. The department may bo distributed into three 
disciplines— the general, comparative, and special psychology of 
religion. The first should treat of the general religious nature of 
man ; the second should discover and compare the psychical |jeculi- 
aritics to be found in the various religions ; and the third should 
exhibit elaborately the psychology of a particular religion, as, s.g., 
Biblical and Christian ^yoholug^. 

4|K>1o- The historical and psyeholomcal sciences of religion deal with 

[^c; religion merely as an historic^ and psychological phenomenon. 
They do not imply its truth, and can be cultivated by those who 
regard it as a delusion equally with those who acknowledge it to 
bo a certainty. It is the office of a|>ologetica to determine whether 
or not it is true and how far it is true. If it end not in a negative 
result, in agnosticism or atheism, it must ]>rove that God reveals 
himself to man, and that man apprehends God. In other words, 
apologetics treats of the media ot revelation — alike the ol^ective 
and subjective, Divine and human media— and so is the science, 
on the one hand, of revelation, and, on the other hand, of religious 
certitude. It is divisible into general and special, or, in equivalent 
terms, into thoologicnl and Christian apologetics, —the former lieing 
the scientific exhibition of the grounds of fiatiiral religion, and the 
latter of the grounds of the Chnstian religion. They are some- 
times eombinod, inasmuch as both are needed in order to establish 
the tnith of Christianity. In Germany it has become not uncom- 
mon to fuse them into one under the name of fundamental theology, 
described as the science which treats of the foundation of Chris- 
tianity. And, undoubtedly, it is not only expedient but even 
necessary to treat of both as introductory and preparatory to the 
construction of Cliristian science. Hut the distinction between 
them must not, therefore, bo forgotten or ignored. Theological 
apologetics might be irresistible although Christian apologetics 
were futile. Theological apologetics derives its validity from its 
relation to natural theology, which has an absolute value of its 
own, wholly independent of any other science, of Christianity, or 
of anything else. The alliance of theological and of Christian 
apologetics is perfectly legitimate ; the attempt to combine them 
into a single science, into a single homogeneous discipline, is 
decidedly the reverse. 

System- The highest stage of theological science is the methodical eduea- 

itie. tion and exhibition of the truth involved in religion, either as con- 
tents of faith or elements of life. When conversant with the faith 
it is dogmatics, when with the life ethics; but, of course, here 
again distinction is not to be confounded with separation. True 
faith is living fait^ and true life is the life of faith. Dogmatics 
and ethics are so intimately related that it is not surprising that 
they should haVe been long left undifferentiated, or that a few 
eminent theologians should still deny that they can bo properly 
treated apart Theology at tliis stage is commonly designatea 
systematic, although the term is not a g^ one, and others, little 
if any better perhaps, as didactic, theoretical, positive, thetic, Ac., 
have been suf^ted as substituteB. Systematic theoloj^, like 
historical, psycholo^eal, and apologetic theology, is divisible into 
general ana special, the former including natural theology and 
theological ethics, and the latter Christian domatics and Christian 
ethics. The identification, 90 common in Britain, of systematic 
theologv with Christian dogmatics is, of course, solel^^ due to the 
survival among ns of prosoientific thought and language in theology. 
The historical and psychological sciences of religion may be con- 
foined under the designation of empirical, or phenomenological, or 


historical (in the widest sense); the apologetic ana i^tematic 
sciences under that of didactic, thetic, apecnlative, or eystomatis 
(in a loose sense). This twofold division of them is the one gene- 
rally adopted. And as it rests on an obvious and important dis* 
tinction ft is Mly entitled to acceptance, provided it be eo received 
as not to hide or extrade the founold division iounded on the real 
moments or stages of the process of theological investigation. 

There are a considerable number of dimipHnes not included In 
the divisions indicated, yet for which the theological encyclopedist 
is bound to find appropriate places. The best classification 0! these 
is into excigeticat and practical. So-called exegetical theology, 
however, is in all its departments simply instrumental and intro- 
ductory to historical theology ; and practical theology is in all its 
departments concerned witn the use and application of religious 
knowledge, not with its acquisition and advancement The former 
is not directly occupied with religion but with the records and 
documents from which its history must be ascertained; the latter 
is art and not science. 

Considenng theology, then, only os science directly engaged on 
religion, the following are the sciences which belong to general 
thedogy:— (1) the history of religions; (2) comparative theology; 

(3) psycholo^ of religion; (4) theological apologetics; (5) natural 
theology ; and (6) theological ethics. Those of Christian theology 
are— (1) Biblical history; (2) ecclesiastical history; (3) Biblical 
theology; (4) histoiy of Christian doctrine; (5) symbolics; (6> 

BiblicA and Christian psychology ; (7) Christian apologetics ; (8) 

Christian dogmatics; and (9) Christian ethics. The remainder of 
this article will be devoted to a brief indication of the nature of 
such of tlie above studies as have not already been treated of in 
separate articles. 

The history of religions and comparative theology differ from History o 
each other as sacred history and Biblical theology or ecclesiastical religions 
history and the history of Christian doctrines differ. That they and com- 
should rarely be distinguished proves only that the ethnic sacred parative 
books have not yet been so closely studied as the Bible, and that theology 
the histories of the great ethnic religions are not yet so well known 
as the history of Christianity. As regards both tbo history of 
religions and comparative theology, see Brugions. 

^e general psychology of religion should analyse the religious Psycho- 
nature of man and trace the laws of its development. It has to logy of 
ascertain the principles which guide reason in the search after God ; rehgioii. 
to determine what subjective religion is, what elements it involves, 
and through what stages it may pass ; and to show how the under- 
standing and imagination, the emotions and affections, the qualities 
and energies of wul, operate in religion and influence its character. 

While general psychenogy of reh^on thus treats man as framed 
and fitted for religion, the comparative psychology of religion 
treats of the psychological composition and peculiarities of the 
various concrete and collective manifestations of religion. It is 
related to the general psychology of religion as comparative 
psychology to general psychology. It must concern itself with the 
religions of the rudest peoples. It has to explain what is psycho- 
logically distinctive of fetichism, animal worship, naturalistic 
religions like the Yedic, anthro|)oniorphic polytheisms like those 
of Greece and Rome, and pantheisms like Brahmanism and Bud- 
dhism. For example, in each of these forms of religion imagination 
works differently, and the comparative psychology of religion 
should give a complete yiew of the operations of imagination in the 
formation of the religions of humanity. So as regards all the chief 
intellectual principles and all the chief sentiments. 

The psychological study of religion was not, as is often said, be- 
gun by Kaot Hume — ^in virtue of his Natural History of JUligion^ 
with its clear recomition of the distinction between tbe causes and 
the Tsastms of reugion — ^is much more entitled to be considered 
initiator in this de^iartment, but even his claiP? '^y bo contested. 

The department is one of which there is as 3'et no general survey, 
and of which many portions have been entirely overlooked. What 
the ordinary psychologists— e.g., Bain, Sully, Thompson, Rabier, 

Fortlage, Stnimpell, volkmann, Wundt— say regarding it is very 
vague and meagro The only two points which nave been closely 
investigated are those as to the nature of relimous cognition and 
the essence of religion, and as to both speculation hae been fre- 
quently allowed to dSi^rb and pervert psychological analysis. 

For some of tbe later literature on these points, see notes on article 
ThriSM. Neither the general nor the comparative psycholo^ of 
religion as yet exists in a separate and appropriate form, what 
religious psycholo^^ there is will be found chiefly in the writings 
of anthropologiets like Bastian and Tylor, of comparative philo- 
logists like Max Miiller and Steinthsl, of philosophers like Spencer 
and Renouvier, of theologians of the school of Schlelormacher, and, 
above all, in the histories of religions and the philosophies of 
religion,^ 

Zoological apologetics is not to be coifionnded with natural 


1 AlUotft Ptfchologf and Thfotogp, Newman Snoth*! JUJigiow Fsilmg, 
Briotoa'f RsUgism Sentiments HappeVe Antage dee Memehen ear XetigUlk, 
Ulild'i Oett nnd MnucA, and Leabaietne'i ‘*Baeea Piycholoaiqneidela Reli- 
ffon ** (two ortictee In Jtee, toI. xxI., 1880) may be epedolly mentbmed. 




tti«olor)r> from whfoli it it as distinot at Chrittiaii apoloMtios it 
feom Ohnttian dogmatica. It lays a foimdation for natiual theology, 
inasmuch as it 'nudioates religion by showing that it rests on 
objeodfre spiritual truth. It presupposes a knowledge of religion 
as an nistonoal and psycholo^oal phenomenon, but none of natural 
theology, which it, of course, leaves as a science to establish its own 
doctrines. It has the following tasks to perform. (I) To show 
that man is capable of apprehending the divine. This r^uiies the 
refutation of agnosticism and the vindication of the principles 
implied in religious knowledge and certitude.^ (2) To prove the 
reality of a revdation of the Divine in ph}'eical nature, mind, and 
history. The results of the various sciences will thereby be shown 
to be data of theology. It requires the refutation of atheism, mate- 
rialism, positivism, and secularism, and of all principles which 
logically involve theserHystems. (8) To exhibit the reasons for the 
true conception of the Divine, and to expose the arguments em- 
ployed in favour of false conceptions. Tlie defence of theism, for 
exanmle, must be accompanied by proof of the erroneousness and 
insufficiency of the polytheistic, dualistic^ deictic, and pantheistic 
hypotlieses. (4) To aadnce whatever evidence may be contained 
in general revelation for the immortality of the soul and a future 
state of rewards and punishmenis. 

iiral Natural theology is the systematic exposition of the truths in 

,logy, natural or general revelation. Its data are the facts and laws of 
nature, as ascertained by physical, mental, and historical science. 
Its inductions and inferences relate to God, men, and their rela- 
tionship. Its appearance as a distinct science may be dated from 
the publication of Raymond de Sebonde's TlmloqUt Naiuralia in 
1436, although portions of it had been admirably presented by 
ancient philosopners, s.^., Socrates, Plato, Aristotle, and Cicero. 
It flourished with extraonlinary vigour in the latter half of the 
17th and throughout the 18th century. It should endeavour 
to perform the following tasks. (1) To describe the nature, 
character, and attributes of God, so far as th^ are disclosed 
by the material world, mind, and history. (2) To treat of God 
in relation to the world and man. and of the world and man in 
relation to God, under whu*h head all questions as to creation, pro- 
vidence, theodio4c, optimism and pessimism, education of the 
human race, &c., will lall to bo discussed from the standpoint of 
general revelation. (3) To determine, so fat as cun be done from 
general revelation, what man may reasonably hope for as to deliver- 
ance from sin and its eousequencos, and what no may reasonably 
btdieve as to tiie conditions of existence in a future world. As to 
this third point the view is prevalent that the light of nature dis- 
closes nothing regarding man's salvation or future destiny. But 
does this view not arise irom overlooking that the kingdom of God 
is within, aud from falsely supposing that salvation is entrance into 
an external, non-spiritual heaven on conditions which, being in 
themselves non-iiatural, caunot be natuially known ? The heathen 
nations have certainly not supposed natme to lie wholly silent and 
dark on the subject In every developed ethnic religion there is 
a soteriology and eschatology as well as a theology. Man is no- 
where necessarily without hope any more than without God m the 
world,® 

Bo Theological ethics ditfers from natural theology in that it seeks 

Lcal m nature, viewed as a Divine revelation, laws ot spintual liie, not 

ics. merely religious doctrines. Its place is between moial philosophy 
and Christian ethics. It is uumislakahly distinot from both, aim 
may be more plausibly included in natural theology than in either. 
It should endeavour (1) todetormiuo how religion and morality arc 
distinct and how connected ; (2) to ascertain how morality has been 
affected and modified by the various positive ethnic religions and 
the various religious but non-Christian philosophies ; (3) to exhibit 
how the character of God, as delineated oy natural theology, stands 
related to the moral law, the moral life, and the chief ethical end 
or supreme good of man ; (4) to desenbe the duties which the light 
of nature shows that man owes directly to God ; and (6) to trace how 
piety to God must influence personal and social virtue. Unlike 
moral philosophy and Christian ethics, it can hardly be said to 
have been yet treated as a separate discipline and presented as 
a whole. Daub and Marheineke have, indeed, written works 
nominally on Theological Morale, and Bothe and Yon Hofmann on 
Theological Ethics^ but in all these works it is really Christian 
ethics which is exhibited to us under certain speculative lights. 
There is, however, a very extensive literature relating to particular 

1 For the llteretnre on aicnmittcltni, we above, n.S4S note S. 

^ Foi the llteraturo ot apologetics (theological and Christian), see Kvdford'e 
CArMian JPtea agawA Modem &»belie/, pp 497-^33. For a list of ttie best works 
on theological apologettrs and natnial uieoiogy, we Cave's Introduetumto Theology, 
pp. 149-191. Indicatlona as to the history and llteratare of many paiticnkr 
questions and portions of both disciplines are given in the notes to f llnrs Theim 
end AntUhoiatte Theoriee, One or the best sketches of the history of nstursl 
theology is thst tn Ziickler's Thaologia Naturalie, Here it may bo sufficient to 
mention the following woiks:— Butler's Anaiogg; Paley's Natural Thfologg; 
Ohahners's Naturai Throloggi the Arittgemder TtetaUee ; Thompson’s Thettm ; 
Tulloch's Thmm : M'Coshv Method of the JMvtns Qoeemment ; Ulrld’s Gott und 
die ygttir ; Jules Simon's Nedmred Batgien (Eng. tr.) ; Janet’s Pinal Oaueee (Eng. 
tr.) ; Caro's /Mo de JHem, 3th ed. ; antry*s Ominaiteanee de JHeu, 7th ed. ; and 
Margerie's fheodMe, 3d ed. 


problems and portions of theological ethics. Thus what has been 
just Indicated as problem first— that as to the relation of religion 
and morality — ^has been long much discussed.® THie second proMem 
demands wide and close historical research ; it has been touched at 
a multitude of points, but only touched. With the third problem, 
or rather group of problems, almost all systems of Christian ethics 
have to some extent dealt ; and with the fourth and hftli problems 
almost all systems of moral philosophy. 

We now pass to Christian theology. Its historical section in* 
eludes, besides the histories of Isiael and the church (as to which 
sec IsuAKL and CnuitCH History), Biblical theology, the hi8tor3 
of Christian doctrine, and Christian symbolics. 

All hermeneutical studios are auxiliary to exegesis, and al' 

Biblical exegesis leads up to that conqtrohensive und connected 
view of the development of Biblical ideas which it is the aim ol 
Biblical theology to aet forth. Biblical theology is not to be under- 
stood as meaning a theology founded on the Bible— Christian 
dogmatics under another name. It does not assume that the 
Bible is either a souice or standaid of truth. It does not set forth 
the ideas which it exhibits as true in themselves, but only as truly 
in the Bible. It seeks no oilier ti nth than ti ut h of e\))osition. It 
aims at doing no more than giving u tiue ac count ol what are the * 

rolimouB ideas in the Bible, of how they are related as set foith 
in tlie Bible, and of what their history has been throughout the 
Biblical period. Its sole business is critically to ascoitain and 
truthfully to exhibit whnt Scripturo teaches, what each writer, 
even, of Scripture teaches, m a purely objective, organic, historical 
manner. It cannot possibly be confounded with Ohiibtian dog- 
matics by anv one who has the slightest notion ot what it is, 
although the latter must in great part rest on it and derive most of 
its materials from it. It is the ultimate direc t result and the most 
comprehensive and Mrfect product of Biblical exegesis, and related 
to the history oi religious ideas as a part to the whole in which 
it is included, comparative theolo^ preceding and the liislory of 
Christian doctrine following it. It divides iiito theology of the 
Old Testament and theology of the New Testament; and its 
method is one appropriate to aii historical discipline, and, there- 
fore, chronological, genetic, analytic, and synthetic. It is a com- 
paratively recently constituted department of theological science, 

Doth Catholic and Protestant divines liaving made fot ages the 
enormous mistake of studying S(*riplure— so far as their interest 
therein was theoretical and not practical — pnmarily in order to find 
proof of the doctrines contained in tlieir creeds and confessions. 

They failed to apprehend and appreciate the seemingly very simple 
thought that Scripture should Im* studied in the first instance with 
a single eye to find out what was really in it, and tliat to this end 
the study of it should be strictly and purely exegetical and his- 
I toricaL J. Ph. Gabler, in his ihms De Jtisto Dtscrimmc TheoJogtee 
Bihlim et Dogmatiem^ {niblished in 1787, was the first clearly to 
show the true character of Biblical theology as an essentially 
historical study. Since then it has been cultivated with gieat zeal 
by a host ot able laboureis.^ 

The history of Christian doctrine only began to he ticated asHistoiyof 
a separate theological discipline in the latter part of the 18th Christian 
century. Previously it was dealt with as on api>eTidix to dog- doctrine, 
matics or os a part of churcli history. It is not an appendix to 
dogmatics, but it includes its history and contributes to lay a 
foundation for it. No doctrine can be either cuiicctly understood 
or rightly developed where there is ignoianco of its history. The 
history of Christian doctrine is a part of the history of Christianity, 
namely, the history of Christian beliefs, as distinguished, on the 
one hand, from the history of Christian life and pnu tice, aud, on 
the other hand, from the outward history of the church. It is a 
jiart also of tho history of religious thought, and of the history of 
thought m general, and therefore closely connected with the history 
of philosophy. Its develofuiient must be admitted to be ruled by 
the general laws of tho intellectual history oi man. It may be 
taken, however, in a wider or narrower s«iisc, —in the former 
being the history of Christian thought and belief as such, and 
in the latter the history only of dogmas strictly so (alhsl, i c., of 
doctrines formulated and pioinulgated bv ecclesiastical authority, 
and accepted either by the whole church or by large divisions of 
tho church. There ought perhaps to he a history ol doctrines iii 
both senses. One in the former sense has only l>ceii undertaken 
recently by Harnack. The method of the history of ChiiHtiin 
doctrine must be strictly historical, and at the same time belli 
analytic and synthetic, seeing that both the histoiy of the v |>aiat«* 
doctrines and the general ana connected evolution of tho dodnnes 
require to be traced. Its periods will coincide with those of i huich 
history, but they ought to be determined from dir ect oxaininati ou 

* The foUowlng refciencen msy be alven.— tho ch»ijt*r of la 

Morale; the flm tiuco chaptci* in Caro's Morale Am tale , iniinv aitltlMMOil 
revtewa in Renoutiet s Crittque Philoeophtque Marten son h ( hri^ttan 
H3-14; PfleidererB Morat nnd Xeltgton; UiudJiya Ithual StuUir*, pp 279- 
m; andCoiido /ntrod to Phil of Xel ,ch lx ^ ^ 

* For the history of Biblical theolo(ty, tee Briggs n Biblieat Stode ; for the 
literature Cave, Hegenbach, Rabiaer, or Zlickler. for a lefercnce to tome of the 
beat works, see Tuaisu. evpra, p. 939 notes 9 snd s 
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of the development of the doctrines. It is incorrect, therefore, to 
represent the discipline as having its general distribution into 
periods given it by church history.* 

Symbolics is the historico-comparative study of the dogmatic 
hystems of the various Christian communions, as expressed and 
involved in their symbolical documents. It treats of the origin, 
history, and contents, and relations of difference and agreement, 
of the various creeds and confessions of Christendom. It was pre- 
ceded by ** polemics” and controversial theology”— nre-scientiiic 
and aiiti-soicu title kinds of theology. The older so-called system- 
atic theologies and systems of divinity consisted largely of sym- 
bolical matter treated in an unscientific and ungenerous spirit. 
Christian dogniatics will never be properly purified until Christian 
symbolics receives intelligent and due recognition, and has relegated 
to it the sulyocts which properly belong to it. (Christian synilwlics 
may be said to have made its appearance os a sejiarato scientific 
discipline with Marheineke's Syrnholik, published in 1810. The 
chief reason why it appeared thus late was the difficulty of exercis- 
ing iu this sphere the impartiality of the true historical spirit. 
The arrangement of its material is determined partly by the order 
of succession in which the churches appeared in history and fiartly 
by the historical importance of the difiorent churches. ** In some 
treatises on symbolics the symbolical system of doctrine of each 
church is treated separately, while in othera the several doctrine.«i 
of the various churches are coin])ared together. Each of those 
methods has its advantages and disadvantages. Their combina- 
tion is reciuisite."’* 

The psychology of Christianity may bo held to include Biblical 
psychology and the psychology ot the Christian life. It must bo 
admiiteib however, that the right of the former to a place among 
psychological sciences is doubtful. It is univemully admitted that 
It ought to present what is taught in the Bible os to the origin, 
nature, faculties, states, processes, and future development of the 
human spirit, and also elicit the conceptions implied and pre- 
suppoaed in the Biblical statements on these points. But if it do 
this in a merely historical manner, and do nothing beyond this, it 
must manifestly be regarded as simply a section of Biblical theology. 
To be entitled to bo considcrod a separate psychologico-theological 
discipline it must at least also discuss the questions as to the truth 
of the ideas relative to the human spirit expressed and implied in 
Scripture, as to their accordance with the facts of mind, and their 
relationship to the conclusions of ordinary scientific psychology ; 
and even tneii it may bo held to be rather tho result of a pochliar 
combination of history, apologetics, and psychology than a pro- 
perly psychological discipline. However tiiis may be, the study is 
an oxccodingly intcrosiing one. It has had a lengthened history, 
for in ulinost every generation since the 2d century treatises on 
some of its subjects have appeared. It was inaugurated by Melito 
and Tertullian, obtained in the 17th and 18ih centuries distinct re- 
(‘oguition undci the designation of ** psychologia sacra” or ** psycho- 
logia 0 sacris litoris collocta,” and acquired Irosli life and scientific 
form from the publication of Beck's UmHss der biblischen fUeeUnlehre 
in 1848.® 

The jisycholo^ of the Christian life is a much more comprehensive 
discipline than BibUcal psychology, and one as to the precise place 


and scojie of which no dubiety need be felt Its work is to elucidate 
all the distinctively Christian phenomena both of the individual 
and of the collective life. As to the former it should evolve a 
theory of personal Christian experience, normal and abnoAnal, in 
its parity and in its perversions. As to the latter, it should explain 
the spiritual experience of Christian society-— the development of 
Christian piety— -in different ages, countries, and churches. For 
the accomplishment of the former task it wiU find help and material 
iu religious poetry, religious biography and autobiography, and all 
other expressions and records of ^rsonal Christian experience ; and 
for the accomplishment of tho latter in all the sources and contents 
of church history, although these must be used in accordance with 
tho psychological purpose in view. Christian psychology tlms 
understood is a defiartment of theology still to form. And tlie 
difficulties in tho w'ay of its formation must be allowed to bo very 
gieai. They will only be overcome by men in whom profound 
psycholomcal science and insight are combined with a rare suscepti- 
bility ana richness of spiritud life. 

For Christian apologetics, see AroLOOKTios. For Cliristian dog- 
matics, see Duomatic. 

Christian dogmatics and Christian ethics arc tlie two disciplines Christii 
included in Christian systematic theology. They ought to he ethics, 
separated and cultivated apart, and yet must bo recognized to be 
closely connected, and each the necessary complement of tlie other. 

The former sees in Christ tho truth and tho way thereto ; the 
latter sees in Him tlie life and the way therato. Christian ethics 
is much the more recent discipline of the two, and it has not yet 
attained tho same definiteness and homogeiieoiisness. Alike as to 
method and distribution there is givater indecision and confusion. 

Among its earlier cultivators were Dameus, Calixtns, Perkins, 

Ames, Colville, Mosheim, Crusius, Staudliii, and Von Ammon. 
Schleiermacher may justly he regarded as the founder of modern 
Christian ethics, liis superiority to his predecessors was due chiefly 
to his profounder apprehension of the nature of the problems of 
philosophical ethics, and to his comprehensive and spiritual conce]»- 
tion of the kingdom of God as the highest good, pervasive and 
regulative of every sphere of human life, industry and art, science 
and philosophy, family, church and state. Tho following may be 
given as a sciiemo of Chiistian ethics. I. Uetcrmiiiation of the 
nature, limits, and method of the science, and of its relations to 
other disciplines, and esiiecially to those which are cthnuil and 
theological. 11. Presuppositions of tho science: these are— (I) the 
ethical idea of God as revealed in nature and in Christ ; (2) man as 
a moral being and in his relation to the law and revelation of God ; 

(3) creation and providence as ethical systems; and (4) the king- 
dom of God in itself, in lelation to creation and providenee, and 
as tho goal of moral life. III. The fundamental conu<q>tious of 
the science : these are — (1) the Christian ethical law ; (2) the 
Christian conscience ; (3) the Christian ethical ideal ; and (4) 
Christian virtue. IV. The reign of sin in the individual and 
society viewed in tho light of Christianity, V. The origin and 
progress of the kingdom of God iu tho individual soul, and its 
manifestation in tho virtues and graces of the (''hristian character. 

VI. The realization of the kingdom of God in the various spheres of 
society — the family, the church, the nation.* (R. F.) 


THEOPHILUS. Nicholas Alemanni, in his note.s to 
the first edition of the Anerdota of Procopius (see Pro- 
c'opiij^), publislied in 1623, repeatedly quotes a Life of 
Justinian, which he attributes to “Tkeophilus Abbas, 
liraceeptor Justiniani,” but without telling us where ho 
found this Life or who Theophilus was. Subsequent 
writers have continued to quote Theojihilus from Ale- 
inanni's notes for the facts ascribed to him in those notes, 
and, among others, for the name Upravda, said to have 
been the original name of J ustinian, and other proper names 
of members of the family of that emperor. Mr Bryce has, 
since the article Justinian was published, discovered in 
the Barberini library at Rome what appears to be the MS. 
of the so-called Life of Justinian us^ by Alemanni. It 
is in Latin, and purports to be an extract made by Ivan 


* Ammiff the bent geuorel histories of CiiHstian doctrine are those of Neaader, 
Oieseler, Hsaenlwcli, Baur, Nltssch, Tliomasius, Hanieck, Hsog, Shedd, snd 
Sheldon. Tlioie is a tnaltlmdlnoua literature relating to doctrine In panicular 
periods and t^i psrfietilar doctrines. 

s Sec Lumby’s ffUtorif af fAs CVsscb, 1878 ; Schaff's Creedt o/ ChmtendM^ 
a voIs.,4th ed., 1884 ; Winer's Ooi\f!eMU/nt cf Chritteniwn ; and the ^S^ymbo/ici of 
MUhler, KSUnor, Onericke, Oehler, Hofmann, Ac. 

3 The following are among the most useful books for the student of Biblical 
ptycbolojv Beck's (MUHnu BiNicul JPayehologp (Eng. tr.) ; Delltzseh's 
JSysIsm or Biblical PtpcMcgp ; Heard's THparlita Jfature of Man ; Laldhiw’s 
Wbic Iheiriac a/* Afan; and lUekion'f Baird Lceiura for iSflS 


Tomco Marnavich, a Ooatian ecclesiastic (1573-1639), 
from a Life of Justinian by a certain Bogomil (Grtece 
Theophilm)y who is alleged to have been the instructor of 
Justinian, and abbot ot St Alexander at Prisrend (in 
Macedonia), and afterwards bishop of Sardica (now Sofia, 
in Bulgaria), the original of which Life, in Slavonic, is 
stated in the Barberini MS. to exist in the Slavonic 
monastery of Basilian monks on Mount Athos. No sucli 
Slavonic MS. (so far as is known) has ever been discovered 
in Athos or elsewhere; no Slavonic MS. of the age of 
Justinian could possibly exist; and the contents of the 
Latin extract preserved at Rome are of so legendary a 
character as to throw the greatest doubt on the facts cited 
from Theophilus by Alemanni, including the name Upravda 
above referred to, and the iSlavonic origin of Justinian. 
It seems doubtful whether this Theophilus Abbas, whom 

The Itlttoi V of Chrietlenethlee hu been written by Wnttke, Christian Ethiett 
/o1. 1., but much bettor by Gtu, Gecch, d«r chrutl. Ethik^ S vole , end by Zlealer, 
(fetch, d, ehritt. Elh.^ 8 \olft. Beatmenn hea written two volnmee of e Oetch. d, 
thrttO, ^Uc, Among well-known treatlMs on Chrietfain ethlee ere those of He 
Wette, Bchleiermechei , Hlrscher, Herless, Bothe, Wnttke, Seitorios, Mertensen, 
Oetttiigen, Lange, Hofmann, Frank, and Doiner. Those of Wnttke, Sartorina 
(poetHae of Boljf £oec), Ilarlese, and Mertensen have been translated into 
English. <3«nnan literature It extremely rich, while lYench and English literatures 
are miserably poor, Ip tills department Wardlaw'a CAristien may be 
I mentioned, but merely becanse it Is English. 
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the Roman MS. identifies with a certain Domnio, bishop 
of Sardica in 517 (see MarcelUnus Comes, Chronieof^ ad 
ann. 517), ever existed at all. Mr Bryce has printed this 
Roman MS., with his observations thereon, in the Arekmo 
Starico of the R. Societh Romana di Storia Patria, 1887. 

THEOPHRASTUS, the successor of Aristotle in the 
Peripatetic school, was a native of Eresus, in Lesbos. 
The date of his birth is a matter of inference, and has 
been fixed between 373 and 368 B.c. It is said that his 
original name was Tyrtamus, and that the name, Theo- 
phrastus was given him by Aristotle on account of his 
eloquence, but this story is quite as likely to be an after- 
thought suggested by the name at a later date. After 
receiving his first introduction to philosophy in Lesbos 
from one Leucippus or Alcippus, he proceeded to Athens, 
and became a member of the Platonic circle. After 
Plato’s death he attached himself to Aristotle, and in ail 
probability accompanied him to Stagira. The intimate 
friendship of Theophrastus with Callisthenes, the fellow- 
pupil of Alexander the Great, the mention made in his 
will of an estate belonging to him at Stagira, and the 
repeated notices of the town and its museum in the 
HUtort/ of Plants are facts which point to this conclusion. 
Aristotle’s affectionate confidence in his pupil and friend 
is proved by his making Theophrastus guardian of his 
children in his will, and designating him as his philosophic 
successor at the Lyceum on his own removal to Chalcis. 
Eudemus of Rhodes was not without claims to this posi- 
tion, but the master, according to the well-known story, 
delicately indicated his preference by the remark that the 
wines of Lesbos and Rhodes were both excellent, but the 
Lesbian was the sweeter. Aristotle also bequeathed to 
I'heophrastus his library and the originals of his own 
works. Theophrastus presided over the Peripatetic school 
for thirty-five years, and died in 288 n.o. Under his 
guidance the school flourished greatly in point of numbers, 
and at his death he bequeathed to it his garden with house 
and colonnades as a permanent seat of instruction. His 
popularity was also shown in the regard [mid to him by 
('assander and Ptolemy and by the complete failure of a 
charge of impiety brought against him. He was honoured 
with a public funeral, in which the whole people took part 

Thoofihrastiis’s philoHOpliical relation to Aristotle and his place 
in tlie dcvoloi>mont of Peripatetic lioctrine have been sketched 
under the head PBRiCATKTirs. It remains to say a few words 
about bis works From the lists of the ancients it appears that 
the activity of Theophrastus extended over the whole field of con- 
temporary knowledge. Logical, nhybieal, biological, psychological, 
ethical, political, rhotorioiu, and metupliysi(Ar treati.so8 lire men- 
tioned, most of which ])robably differed little from the Aristotelian 
treatment of the same themes, though supplementary in details. 
On the whole, Theophrastus beems to have develoiicd by preference 
the observational and scientific side of his master, and of this 
fharaetiT are the books and fragments that have come down to us. 
The most important of these are two largo botanical treatises, On 
the Huitory nf Plants (ir«pl ^vrmv IvTopias), in njne books (oiigiiially 
ten), ami On the Causes of Plants {irtpl <fturuy airwv), in six books 
(originally eight). These constitute the most important contribu- 
tion to botanical science till we come to modern times, and furuisli 
proof of the author’s extensive and careful observation combined 
with a coiibiderahle critical sagacity. We also possess frugmonts 
of a Uistneij of Physics, a fragmentary treatise On Stows^ a work 
On Hmsfttion (irepl at<r<hf<rcwv) in the same condition, certain meta- 
physical hvoplait which probably once formed part of a systematic 
treatise, and the well-known Ethical Characters {h$tKo\ xopaicrvpfs)f 
containing a delineation of moral ty})cs, probably an extract or 
compilation by a later hand from a larger ethical work of Theo- 
phrastus. Various smaller scientific fragments have hecii collected 
in the editioi.ji of J. O. Schneider (1818-21) and F. Wimmer (1886) 
and in Vsencr s Analecta Theophrastea, 

THEOPHYLACT, a well-known Biblical commentator, 
was born most probably at Euripus, in Euboea, about the 
middle of the 11th century. He became a deacon at Con- 
stantinople, and attained a high reputation as a scholar, 
as is shown by the fact that he became the tutor of 
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Constantine Porphyr6gi.mtus, son of Michael VII., for 
whom he wrote his UoiScta /SacriXun}. About 1078 he 
went into Bulgaria as archbishop of Achris. In his letter 
he complains much of the rude manners of the Bulgarians, 
and he sought to be relieved of his office, but apjiarently 
without success. Hie death took place after 1107. 

His commentaries on the Gospels, Acts, the Pauline epistles, 
and the Minor Pronhets are founded on those of Chrysostom, but 
deserve the considerable place they hold in oxegctical literature 
for their appositeness, sobriety, accuracy, and judiciousness. His 
other extant works include seventy-five letters and various homilies 
and orations and other minor meijcs. A splendid edition of the 
whole in Greek and Latin, with a }>reliimnary dissertation, was 
published in 1754-63 by J. F. B. M. de Rossi (4 vols. fob, Venire). 

THEOPHYLACT of Simocatta. See voL iv. p. 613. 

THEOPOMPUS of Chios, a celebrated historian and 
rhetorician, was born about 378 b.c. In early youth he 
seems to have spent some time at Athens, along with his 
father, who had been exiled on account of his Laconian 
sympathies. Here he became a pupil of Isocrates and 
rapidly made great progress in rhetoric : wo are told that 
Isocrates used to say that Ephorus required the spur but 
Theopompus the bit (Cic., Brutus^ § 204). At first he 
appears to have com])Osed cpideictic speeches, in whicli he 
attained to such proficiency that in 352- 351 he gained 
the prize of oratory given by Artemisia in honour of her 
husband, although Isocrates was himself among the com- 
petitors. It is said to have been the advice of his teacher 
that finally determined his career as an historian, — a career 
for which his abundant patrimony and wide knowledge of 
men and places (Fr. 26) Wl singularly fitted him. Through 
the influence of Alexander, ho was restored to Chios about 
333, and figured for some time as one of the boldest and 
most uncompromising leaders of the aristocratical party 
in his native town. After Alexander’s death he was again 
expelled, and took refuge with Ptolemy in Egypt, where 
he appears to have met with a somewhat cold reception. 
The date of his death is unknown. 

The works of Theoiioiiipus wor« cbiofly historical, nud later 
writers frenueutly cite them as authorities. They included an 
Epitome of llerodotiis's Hutory^ the Hellenics ('EAAiji'iKd, 'EAAiiviKal 
iaroplai), I ho Jlisfory of Philip (♦tAiiririifd), and several panegyrics 
and hortatory adilru8se.s, the chief of which wn.s the JjCtier to 
Alexaiulcr, The genuiiienes.s of the epitome of Herodotus has 
been called in question; we possess only live ({notations liom it, 
preserved by grammarians or lexicographers, and consisting only 
of single woids. The ilellcnu's w'as a somewhat ambit iouh wuik in 
12 books, extending fiom 411 (where Thiicydiiles breaks oil) to 394 
— the date of the liattle ot Cnidus. A few insigniticant fiagments 
remain, but do not sutlb’c to give us any idea of tlie g(‘noial 
character of the work. By far the most ambitious Instory written 
by Tlicopompus was tlic *iAtiririK<l. In this he iiariated the history 
of Pbiliji’s reign (360-330) in 58 books, with Irequeiit digiessions 
on the names and customs of the v.iiious races ami countries of 
which he had occasion to sjieuk. So numerous weie these digres- 
sions that Philip 111. of Macedon reduced the bulk of the, history 
irom 68 to 16 hooks by cutting out those jiaits wliieli had no 
('onnexion with the aclnevements of the king. It was from this 
liLstory that Diodorus and Trogus Pompeius deiived mindi of their 
materials. Several fragments, chiefly anecdotes ami strictures of 
various kinds u{»on the clinraider of nations ami imlividiial'-, are 
preserved by Atlieiiams, Plutarch, and others. Of the LttUr to 
Alexander wo j»ossess one or t>vo fragments eitt*d by Atbemeiis, 
auimadverting severely ujwm the immoiality ami dissi]>a1ions of 
Harpalus. Tlie Attack upon PlatOj and the tieati.s(‘ (Jn P/ri/y, 
which are sometimes referred to as sonarate woiks, w^'n* perhaps 
only tw'o ot the many digressions in tlie history of Philip, some 
writers have doubted tbeir autheiit icily. 

The nature of the extant fragments fully bear.s out the cnficisins 
of antiquity upon Theoponqius. Their style is cle ir and puie, tull 
of choice and pointed exjircssions, but la<*king in the weight end 
dignity which only profound thought can supplJ^ As we nuglit 
expect in a pupil of Isocrates, he is e«sj)eci.tlly caicful to avoid 
hiatus. The artistic unity of his woik suflercd seveuly from the 
frequent cinsodcs with wdiich it wa.s inti‘i‘^i)(Tse(I ; his account of 
Sicily, for exami»le, extended over several books. Another fault 
was his ex(*essive fondness for romantic and incredible stones 
(Fr. 33, 66, 76, &c.); a collection of sonic of these was aftiTwards 
made and published under his name, with the title of &avpd<na 



■■ hf ♦ 


278 


T fi B — ^ H B 




(Diofc- liMrt, i. 116). He wm also aerertW blamed in antiqnity 
tor hie ceneoiiouaneeB, and throughout hie iragmenta no feature ta 
more striking tlian this (Fr. 54» 65, ke,)» On the whole, however, 
he appears tohave been fairly impartial Philip himself he censnres 
severely for drunkenness and immorality (Fr. 186, 178, 262, 298), 
while Oemosthenes receives his warm praise (Fr. 289, 268). There 
oan be no doubt that in the Mt'M/jyiea the world has lost a gn»t 
variety of pleasant tales and historians much valuable information 
upon many difficult Tjoints of Greek history and life. 

See UUllur, Avt^nunta/fisiorieontm Ormwi^um, 1 278-SS8, Partt, 1884. 

THEORBO. ^ liUTJS, voL xv, p. 71. 

THEOSOPHY, as its derivation implies, is a term used 
to denote those forms of philosophic and religious thought 
which claim a special insight into the Divine nature and 
its constitutive moments or processes. Sometimes this 
insight is claimed as the result of the operation of some 
higher faculty or some supernatural revelation to the indi- 
vidual ; in other instances the theosophical theory is not 
based upon any special illumination, but is simply put 
forward as the deepest speculative wisdom of its author. 
But in any ease it is characteristic of theosophy that it 
starts with an explication of the Divine essence, and 
endeavours to deduce the phenomenal universe from the 
play of forces within the Divine nature itself. It is thus 
differentiated at once from all philosophic systems which 
attempt to rise from an analysis of phenomena to a know- 
ledge, more or less adequate, of the existence and nature 
of Qod, In all such systems, Qod is the iermtnus ad 
a direct knowledge of whom is not claimed, but who 
is, as it were, the hypothesis adopted, with varying degrees 
of certainty in different thinkers, for the explanation of 
the facts before them. The theosophist, on the other 
hand, is most at his ease when moving within the circle of 
the Divine essence, into which he seems to claim absolute 
insight. This, however, would be iusufficient to distin- 
guish theosophy from those systems of philosophy which 
are sometimes called speculative ” and absolute,” and 
which also in many cases proceed deductively from the 
idea of Qod. In a wide sense, the system of Hegel or the 
system of Spinoza may be cited as examples of what is 
meant. Both thinkers claim to exhibit the universe as the 
evolution of the Divine nature. They must believe, there- 
fore, that they have grasped the inmost principles of that 
nature : so much is involved, indeed, in the construction 
of an absolute system. But it is to be noted that, though 
there is much talk of God in such systems, the known 
universe — the world that now is — is nowhere transcended ; 
God is really no more than the principle of unity immanent 
in the whole. Hence, while the accusation of pantheism 
is frequently brought against these thinkers, the term 
theosophical is never used in their regard. A theosoph- 
ical system may also bo pantheistic, in tendency if not in 
intention ; but the transcendent character of its Godhead 
definitely distinguishes it from the speculative philosophies 
which might otherwise seem to fall under the same defini- 
tion. An historical survey shows, indeed, that theosophy 
generally arises in connexion with religious needs, and is 
the expression of religious convictions or aspirations. 
Now the specHcally religious consciousness is not panthe- 
istic in any naturalistic sense ; God is rather regarded as 
the transcendent source of being and purity, from which 
the individual" in his natural state is alienated and afar off. 
Theosophy accepts the testimony of religion that the 
present world lies in wickedness and imperfection, and 
faces the problem of siteculatively accounting for this state 
of things from the nature of the Godhead itself. Theo- 
sophy is thus in some sort a mystical philosophy of the 
existence of evil ; or at least it assumes this form in some 
of its most typical representatives. 

The name with which it is oftenest coupled is mysticism 
(see Mystkosm). The latter term has properly a practical 
rather than a speoulativ* reference ; but it is currently 


applied so as to inelude the systems of thought on whidh 
practical mysticism was baseil Tbua^ to take only one 
prominent example^ the profound speculations of Meister 
Eokhaht (g.v.) are always treated under the head ^ 
Mysticism, but they mig^t with equal right appear under 
the rubric Theosophy. In other words, while an emotional 
and practical mysticism may exist without attempting 
philosophically to explain itself, speculative mysticism is 
almost another name for Uieosophy. There is still a 
certain difference observable, however, in so far as the 
speculative mystic remains primarily concerned with the 
theory of the sours relation to God, while the theosophist 
gives his thoughts a wider scope, and frequently devotes 
himself to the elaboration of a fantastic philosophy of 
nature. 

In the above acceptation of the term, the Neoplatonic 
doctrine of emanations from the supra-essential One, the 
fanciful emanation-doctrine of some of the Gnostics (the 
mons of the Valentinian system might be mentioned), and 
the elaborate esoteric system of the Kabbalah, to which 
the two former in all probability largely contributed, are 
generally included under the head of theosophy. In the 
two latter instances there may be noted the allegorical 
interpretation of traditional doctrines and sacred writings 
which is a common characteristic of theosophical vi^riters. 
Still more typical examples of theosophy are furnished by 
the mystical system of Meister Eckhart and the doctrine 
of Jacob Boshme (^.v.), who is known as *<the thoo- 
sophist ** par excelteruie. Eckhart’s doctrine asserts behind 
Qod a predicateless Godhead, which, though unknowable 
not only to man but also to itself, is, as it were, the 
essence or potentiality of all things. From it proceed, 
and in it, as their nature, exist, the three persons of the 
Trinity, conceived as stadia of an eternal self-revealing 
process. The eternal generation of the Son is equivalent 
to the eternal creation of the world. But the sensuous 
and phenomenal, as such, so far as they seem to imj)ly 
independence of God, are mere privation and nothingness ; 
things exist only through the presence of God in them, 
and the goal of creation, like its outset, is the repose of 
the Godhead. The soul of man, which as a microcosmos 
resumes the nature of things, strives by self abnegation or 
self-annihilation to attain this unspealmble reunion (what 
Eckhart calls being buried in God). Regarding evil 
simply as privation, Eckhart does not make it the pivot 
of his thought, as was afterwards done by Boehme, but 
his notion of the Godhead as a dark and formless essence 
is a favourite thesis of theosophy. The followers of 
Eckhart are either practical mystics, or reproduce at most 
what may be called their master's speculative theology, till 
we come to Boehme. 

Besides mystical theology, Boehme was indebted to the 
writings of Paracelsus. This circumstance is not acci- 
dental, but points to an affinity in thought. The nature- 
philosophers of the Renaissance, such as Nicholas of Cusa, 
Paracelsus, Cardan, and others, curiously blend scientific 
ideas with speculative notions derived from scholastic 
theology, from Neoplatonism, and even from the Kab- 
balah. Hence it is customary to speak of their theories 
as a mixture of theosophy and physics, or theosophy and 
chemistry, as the case may be. Boehme offers us a 
natural philosophy of the same sort. As Boehme is the 
typical theosophist, and as modern theosophy has nourished 
itself almost in every case upon the study of his works, 
his dominating conceptions supply us with the best illus- , 
tration of the general trend of this mode of thought His 
speculation turns, as has been said, upon the necessity of 
reconciling the existence and the might of evil with the 
existence of an all-embmoing and all-powerful God, with- 
out falling into Manichaeanism on the one hand, or, on the 




jdOMf into * natQittliitic panilhebDii that deniet the reality 
of tto diatinetion between good and e^vil. He &c6s the 
difficulty teldly, and the eternal conflict between the two 
may Iw said to furnish him with the principle of his 
philosophy* It is in this connexion that he insists on 
the necessity of the Nay to the Yeai of the negative to the 
positive. &khart*s GMhead appears in Boehme as the 
abyss, the eternal nothing, the essonceless quiet (^*Un* 
grund ” and Stille ohne Wesen ** are two of Boehme’s 
phrases). But, if this were idl, the Divine Being would 
remain an abyss dark even to itself. In Qod, however, 
as the condition of His manifestation, lies, according to 
Boehme, the ** eternal nature or the mpderium magnum^ 
wUch is as anger to love, as darkness to light, and, in 
general, as the negative to the positive. This principle 
(which Boehme often calls the evil in God) illuminates 
both sides of the antithesis, and thus contains the possi- 
bility of their real existence. By the “ Qual ” or torture, 
as it were, of this diremption, the universe has qualitative 
existence, and is knowable. Even the three persons of 
the Trinity, though existing idealiUr beforehand, attain 
reality only through this principle of nature in God, 
which is hence spoken of as their tnatrix. It forms also 
the matter, as it were, out of which the world is created ; 
without the dark and fiery principle, we are told, there 
would be no creature. Hence God is sometimes spoken 
of as the father, and the eternal nature as the mother, of 
things. Creation (which is conceived as an eternal pro- 
cess) begins with the creation of the angels. The subse- 
<iuent fall of Lucifer is explained as his surrender of 
himself to the principle of nature, instead of dwelling in 
the heart of God. He sought to make anger predominate 
over love ; and he had his will, becoming prince of hell, 
the kingdom of God's anger, which still remains, however, 
an integral part of the Divine universe. It is useless to 
follow Boehme further, for his cosmogony is disfigured by 
a wild Faracelsian symbolism, and his constructive efforts 
iu general are full of the uncouth straining of an untrained 
writer. In spite of these defects, his speculations have 
exercised a remarkable influence within the present 
century, notably upon the later phases of Schelling’s 
philosophy, upon Franz von Baader, Molitor, and others. 

Schelling’s Fhilosopkical Inquvrm into tfie Nature of 
Human Freedom (1809) is almost entirely a reproduction 
of Boehmo’s ideas, and forms, along with Baader’s writ- 
ings, the best modern example of thooaophical speculation. 
In his philosophy of identity Schelianu ( q * v ,) had already 
defined the Abbolute as pure indifference, or the identity 
of subject and object (of the ideal and the real), but 
without advancing further into theogony. He now pro- 
ceeded to distinguish three moments in God, the first of 
which is the pure indifference which, in a sense, precedes 
all existence — the primal basis or abyss, as ho calls it, in 
agreement with Boehme. But, as there is nothing before 
or besides God, God must have the ground or cause of His 
existence in Himself. This is the second moment, called 
nature in Qod, distinguishable from God, but inseparable 
from Him. It is that in God which is not God Himself ; 
it is the yearning of the eternal One to give birth to 
itself. This yearning is a dumb unintelligent longing, 
which moves like a heaving sea in obedience to some dark 
and indefinite law, and is powerless to fashion anything in 
permanence. But iu correspondence to the first stirring 
of the Divine existence there awakes in God Himself an 
inner reflexive perception, by means of which — since no 
object is possible for it but God — Qod beholds Himself in 
His own image. In this, Qod is for the first time as it 
were realized, although as yet only within Himself. This 
perception combines as understanding with the primal 
yearnings which becomes thereby free creative wiU, and 
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works formalively in the originally lawless nature or ground. 
In this wise is created the world as we know it. In every 
natiual ^tence there are, therefore, two principles to be 
distinguished"— first, the dark principle, through which this 
is separated from God, and exists, as it were, in the mere 
ground ; and, secondly, the Divine principle of understand- 
ing. The first is the particular will of the creature, the 
second is the uuiversal will. In irrational creatures the 
particular will or greed of the individual is controlled by 
external forces, and thus used as an instrument of the 
universal But in man the two principles arc consciously 
present together, not, however, in inseparable union, as 
they are in God, but with the possibility of separation. 
This possibility of separation is the possibility of good and 
evil In Boehme’s spirit, Schelling defended his idea of 
God as the only way of vindicating for God the conscious- 
ness which naturalism denies, and which ordinary theism 
emptily asserts. This theosophical transformation of 
Schelling’s doctrine was largely due to the influence of his 
contempora^ Baapke (j.v.). Baader distinguishes, in a 
manner which may be paralleled from Boehme, between 
an immanent or esoteric process of self-pioduction in God, 
through which He issues from His unrevealed state, and the 
emanent, exoteric, or real process, in which God overcomes 
and takes up into Himself the eternal “ nature ” or the 
principle of selfhood, and appears as a Trinity of persons 
The creation of the world is still further to be distinguished 
from these two processes as an act of freedom or will ; it 
cannot, therefore, be speculatively constructed, but must 
be historically accepted. Baader, who combined his theo 
Sophy with the doctrines of lloman Catholicism, has had 
many followers. Among thinkers on the same lines, but 
more or less independent, Molitor is perhaps the most 
important. Swedenboro (^.v.) is usually reckoned among 
the theosophists, and some parts of his theory justify this 
inclusion ; but his system as a whole has little in common 
with those speculative constructions of the Divine nature 
which form the essence of theosophy, as strictly under 
stood. (a. bk.) 

THEKA, or, as it is now called, Santorin, is a volcanic 
island in the .^gean Sea, the southernmost of the group 
of islands, called Sporades, which intervene between the 
Cyclades and Crete. From the last-named island it is 
separated by a s^mce of 60 miles of sea, but the lofty 
Cretan ranges 
of Dicto and 
Ida are clearly 
visible from it 
in fine weather. 

In shape San- 
torin forms a 
crescent, and 
encloses a bay 
on the north, 
east, and south, 
while on the 
western side 
lies the smaller 
island of Ther- 
asia. The en- 
circling wall 
thus formed, 
which is ellip- 
tical in shape 
and 18 miles 
round in its 
inner rim, is 

broken in two places, — towards the north-west by a strait 
a mile in breadth, wWe the water is not less than 1100 
feet deep^ and towards the south-west by an aperture about 



Tbeia and neighbouring Island*. 
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3 miles wide, where the w»ter is shallow, and an island 
called Aspronisi or \l^hite Island, lying in the middle, serves 
as a stepping-stone between the two promontories. The 
clifis rise perpendicularly from the waters of the bay, in 
some places to the height of 1000 feet ; but towards the 
open sea, both in Santorin and Theresia, the ground slopes 
g^ually away, and has been converted into broad level 
terraces, everywhere covered with tufaceous agglomerate, 
which, though extraordinarily bare and ashen to the eye, 
is the soil which produces the famous Santorin wine. 
Towards the south-east rises the limestone peak of Mount 
Elias, the highest point of the island (1887 feet), and the 
only part that existed before the volcano was formed. In 
the middle of the basin lie three small islands, which are the 
centre of volcanic activity, and are called Palsea, Mikra, 
and Nea Kaamene, or the Old, the Little, and the New 
Burnt Island ; the highest of these, Nea Kaumene, is 351 
feet above the sea-level Owing to the depth of the water 
there is no anchorage, and vessels have to be moored to 
the shore, except at one point in the neighbourhood of 
the modern town, where there is a slight rim of shallow 
bottom. The cliffs both of Santorin and Therasia present 
an extraordinary appearance, being marked in horizontal 
bands by black lava, white porous tufa, and other volcanic 
strata, some parts of which are coloured dark red. The 
modern town of Thera (or Thera, as it is more commonly 
pronounced) is built at the edge of these, overlooking the 
middle of the bay at a height of 900 feet above the water, 
and the houses of which it is composed are themselves 
peculiar, for their foundations, and in some cases their 
aides also, are excavated in the tufa, so that occasionally 
they are hardly traceable except by their chimneys ; and, 
owing to the absence of timber, — for, with the exception 
of the fig, the cactus, and the palm, there are hardly any 
trees in the island, — they are roofed with barrel vaults of 
stone and cement. Both wood and water have occasion- 
ally to be imported from the neighbouring islands, for 
there are no wells, and the rain water, which is collected 
in numerous cisterns, does not always suffice. The largest 
of the other towns or villages is that of Apanomeria, near 
the northern entrance, which is crowded together in a 
white mass, while the rocks below it are the reddest that 
are seen in the island. 

Santorin has from the oarliost times been a centre of volcanic 
agenc^r, and is closely oonueoted with the earthquake movements 
to which the countries in the neighbourhood of the are 

subject, and which have been the chief cause of the destruction of 
the public buildings of ancient Greece. It is hardly accurate to 
speak of the basin which forms the harbour ns a crater, for most 
geologists, including Lyeli, support the view that the whole of this 
space was onoe covered by a single volcanic cone, the incline of 
which is represented by the outward slope of Santorin and Therasia, 
while the position of the crater was that now occupied by the 
Kaumene Islands; and that, at some remote period, owing to the 
sinking of the strata beneath, the central portion of this, extend- 
ing oyer an area which a French writer compares with that included 
withiq the fortifications of Paris at the time of the siege, fell in, 
by which convulsion the basin was formed. The principal erup- 
tions that liave taken place within historic times are that of 19d 
B.O., when, as we learn from Strabo (i. 8, 16, p. 57), flames rose 

from the water halfway between Thera and Therasia for four days, 
and tlie island of Paliea Kaumene was ejected ; that of 726 A.O., 
during the roi^pf the emperor Loo the Isaurian, when an addition 
was made to tnkt island, and the pumice-stone that was cast forth 
was carried by the W'aves to the shores of Asia Minor and Macedonia ; 
that of 1578, when Mikra Kaumene appeared ; that of 1650, a 
fearful eruption, which destroyed many lives by its noxious exhala- 
tions, and bnded in the ufjheaval of an island in the sea to the 
north-east of Santorin, which afterwards subsided and became a 
permanent reef below the sea-level; that of 1707, when Nea 
Kaumene arose ; and, within the recollection of the present genera- 
tion, that of 1866. 

Santorin and Therasia have been recently the scene of a n*mark- 
able archaeological discovery. In the southern parts of both those 
islands prehistoric dwellings have been found at some height above 
the sea, and there is no reasonable cause to doubt that ^ese date 


from a period antecedent to the fallitig in of the crater and the 
formation of the biy. This is proved by their iKMiition underneath 
the layer of tufa wmch covers the islands* and, moreover, by these 
layers of tufa being broken off precipitously, in th' same way as the 
lava-rocks, a fact which can onlyjie explained by the supposition 
that they all fell in together. The foundations of the dwellings 
rested, not on the tufa, but on the lava below it; and here and 
there between the stones branches of wild olive were found* aocord^ 
iiig to a mode of building that still prevails in the island, in order 
to resist the shocks of earthquakes. Part of the skeleton of a man 
was discovered, and large vases, some containing grain, others 
stone instruments very carefhlly worked. Some of these vases 
were of flne yellowish earth, ornamented with brown bands ; some, 
ot smaller size, were more elaborately, decorated, sometimes with 
lines representing foliage, and in a few instances with figures of 
animals; some were of red earth, without ornament; while others* 
of pale red earth, were of very large dimensions. No implements 
of metal were found. Naturally it has been the subject of much 
discussion what was the origin of this very primitive art. The late 
hL Dumont, who was the loading authority on the subject {Les 
Cimmiquea de la QHcb Jhropret pp. 74, 75, 209), though speaking 
with great caution on account of the insufficiency of the evidence, 
iticliuod to the belief that it was partly derived from Phoenician 
influence, but at the same time that there were evident traces of 
native originality. Comparing it in respect of date with the other 

E rehistorio developments of art in the neighbourhood of the JCgcau, 
e would place it later than that of Hissarlik, but earlier than 
those of lalysus in Bhodcs, and of Mycenae. 

In Greek legend the island of Thera i^as connected with the 
story of the Argonauts, tor it was represented as sprung from a 
clod of earth which was presented to those heroes by Triton 
(Apollon., Argonaut f iv. 1551 sq,, 1731 sq.). According to 
Herodotus (iv. 147), a PhcBuician (‘olony was established there by 
Cadmus—a story which lo'oves at least the belief that there was 
an early settlement of that race in the island. It has even been 
copjecturod (see vol. xviii. p. 806) that the alphabet was introduced 
into Greece, not, as was commonly believed, through Thebes, but 
by way of Thera. Subsequently, we are told, a colony from Sparta, 
including some of the Minyie, was led thither by Theras, who gave 
the island his own name, in place of that of Calliste which it had 
borne before. Hut the one event which gave importance to Thera 
in ancient history was the planting of its famous colony of Gyrene 
on the north coast of Africa by Bait us in 681 b.c., in accordance 
with a command of the Delphic oraclo. The ancient capital, which 
bore the same name as the island, has been identihed by an insaip- 
tion as occupying a site on the eastern coast called Mesa-Yonno. 
between Mount Elias and the sea. The other remains of the 
classical |)eriod consist of walls and tombs, together with several 
heroa or small shrines, one of which, now dedicated to St Nicholas 
Marmorites, who is so called in honour of his marble structure, is 
an almost unique speeinion of a perfect Greek temple, for even the 
roof remains intact. After the fourth crusade, when the Byzantine 
empire was partitioned among the Latins, tliis island formed a 
})ortion of the duchy of the Archipelago ; and it was at this ])eriod 
that it received the name of Santorin, i.e., St Iicnc, after the 

I iatron saint of the place, to whom Tournefort mentions that in 
lis time nine or ton chapels were dedicated. At the present day 
Santorin is in a prosperous condition, for, in addition to Uio wine 
trade, which is highly remunerative, there is a large export of 
pozzolana, which has been much used for the works at Tort Said in 
connexion with the Suez Canal, since, when mixed with lime, it 
fonns a very hard cement which resists the action of the sea. 

General information with repaid to the Thera zroup will be found In Ross'a 
/n«e/re(«fn, and In Lieut. Leycceter'a paper in vol. xx. of the Journal 0 / the JR. 
Gflopr. Soc ; a very complete account ot the Bclontiflc jihcnomena is fdven in 
Fonqad'a Santonn et see jfflrupetens. On the prehistoric antiquities, Lenormant, 
Jievue Airh^otoffique. new ser., vol. xlv., and Fouqud, Arehtves dee JfteeionSf 2d 
•er , vol. Iv., and **Une Pompdl Antdhlstorique,*' in the Jlevue dee Jbtux Mondee, 
vol Ixxxlll., should be conaalted. Of the life of the modern Inhabitant s a archie 
account Is given In Mr Bent's Cireladee, (H. F. T.) 

THERAMENES* an Athenian who played a prominent 
part in the history of Athens towards the close of the 
Peloponnesian War and in the revolution which followed it. 
He was one of the conspirators who, in 41 1 B.C., abolished 
the democracy at Athens, and substituted the oligarchy of 
the Four Hundred. Tlie adhesion of the army in Samoa 
to the democracy, however, created dissensions among the 
oligarchs at Athens. Theramenes supported the more 
mi^erate section, and was the chief means of destroying 
a fortress which the extreme section had been building 
at the month of the harbour, ostensibly as a protection 
against any violent movement on the part of the democrats 
at Samos, but really, according to Theramenes, to admit 
the enemy. He further accus^ Antiphon and Archeptole- 
mus, members of the extreme oligarchical party, who. 
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according to Lysias, had been his own intimate friends, 
4 Lnd secured their capital punishment. In 410 Theramenes 
Kjiommanded one of the three squadrons of the Athenian 
^oet in the victory over the Spartans at Cyzicus. In 409 
he took part in the siege of Chalcedon and the capture of 
Byzantium. At the battle of Arginusse in 406 he was 
one of the officers deputed by the generals in command to 
pick up the crews of the disabled ships ; but the rescue 
was not effected, on account, it seems, of the storm. 
Nevertheless, on his return to Athens, Theramenes took 
.a leading part in accusing and procuring the condemnation 
to death of the generals for neglecting to rescue the men. 
When Athens was besieged by the Peloponnesians, Thera- 
tnenes conducted the negotiations for surrendering the city, 
traitorously prolonging them till starvation compelled the 
Athenians to accept the rigorous terms imposed by Sparta. 
After the surrender he formed one of the notorious Thirty 
who, backed by a Spartan garrison, misgoverned Athens. 
But by opposing their excesses he incurred their suspicions, 
and, being denounced by Critias, the most violent of the 
Thirty, he was, in defiance of the forms of law, put to 
death (404). He submitted to his fate with a fortitude 
which won the admiration of his contemporaries and of 
posterity, and which might well have graced the close of a 
better life. His ability and eloquence are recognized by 
Thucydides, and Aristotle is said by Plutarch 2) to 
have reckoned him one of tlie three best patriots of Athens. 
This latter judgment is not borne out by the facts as we 
know them. Bather Theramenes appears as a selfish and 
faithless trimmer, who deserved his nickname Cothurnus 
•(a boot which fitted either foot). 

The chief authorities for his life are ThiieydiileR, viii. ; Xenophon, 
i., ii j Lybia**, Ooniro Jitai.; Diodorus, xiii., xiv. 

THERAPEUT^. See Monachism, vol. xvi. p. 698. 

THERESA, St (1515-1582). Teresa de Cepeda, 
perhaps the favourite saint of modern Spain, was bom at 
Avila, in Old Castile, on the 28th of March 1515, — at the 
very time, adds her biographer, “ when Luther was secret- 
ing the poison which he vomited out two years later. 
She was one of a largo family — eight sons and three 
daughters. Her father was a Spanish gentleman of good 
family, whose time was chietly occupied with devotional 
reading and works of charity. Tere.sa^s mother, his second 
wife, was a beautiful woman, confined generally to a sofa 
by delicate health. From her her daugliter appears to 
have inherited both delicacy of health and a remarkably 
susceptible imagination. She delighted in the books of 
knight errantry which abounded in the library, and her 
children sat u]) at night in their nursery over the same 
romances. But Teresa’s imagination was judiciously 
diverted by her father to another form of heroism. She 
was soon as deep in the histories of the martyrs as she 
had been in the tales of chivalry. She learned from those 
histories that martyrs passed straight to heaven without 
any detention in jmrgatory ; and, being eminently practical 
as well as imaginative, she resolved to secure that blessing 
for herself. When she was seven years old, she started 
off with lier little brother to go and seek martyrdom in the 
country of the Moors. They had reached the bridge on 
the stream which runs through the town, when an uncle 
met them and brought them back. Balked thus of their 
•desire, they played at hermits, making themselves cells 
in the garden, and giving away their i>ocket-money to 
beggars. Teresa lost her mother early, and as she grew 
up the vanities and flirtations of a pretty girl took the 
place of these pious imaginations. Her father deemed it 
best to send her to be educated in an Augustinian convent 
in the town, but witliout any thoughts of her adopting a 
religious life. She would probably have married like her 
aisters, had it not been for an attack of illness. She was 
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sent away for change of air on a visit to one of her sisters, 
and on her way home spent some days with a saintly 
uncle, who was on the eve of entering a monastery, and 
who strongly urged her to withdraw from the world. Her 
father was greatly opposed to the step, but Teresa was 
not to be turned from what she conceived to be her duty. 
She was only eighteen when she left home one morning, 
and applied for admission at the Carmelite convent of the 
Incarnation. She was disappointed at first at the slack- 
ness of discipline. The sisters mixed freely in the society 
of Avila, receiving visits and returning them, and often 
absenting themselves from the cloister for months at a 
time. For the first three years she was constantly subject 
to attacks of sickness, fainting fits, and paroxysms of pain, 
but she prayed to St Joseph, after \vhicli she became 
comparatively better, though her nervous system was 
completely shaken. But she appears afterwards to have 
accommodated herself with tolerable success to the world 
liness of her environment, though not without intervals of 
religious misgiving. “For twenty yeans,” she sa}s, “1 
was tossed about on a stormy sea in a wretched condition, 
for, if I had small content in the world, in Cod T liad no 
pleasure. At prayer time I watched for the clock to strike 
the end of the hour. To go to the oratory was a \exation 
to me, and prayer itself a constant effort.” At one time 
she abandoned prayer altogether, as she found it impos- 
sible to fix her thoughts, and she abhorred the hypocri.sy 
of mechanically repeating a form of words. It wus in the 
year 1554 (her noviciate dated from 1534), when she was 
thus nearly forty, that the event known as her con^ ersion 
took place, and the second part of her life began. The 
death of her father roused her to serious reflexion, and 
one day, as she entered the oratory, she was stru(»k by 
the image of the wounded Christ, placed there for an 
approaching festival. The blood was depicted as stream- 
ing over the face from the thorns and running from the 
side and the hands and feet. The spectu(4e of suffering 
pierced Teresa’s breast ; she fell in tears at tlu‘ feet of 
the figure, and felt every worldly emotion die within licr. 
The shock threw her into a trance, ami these trances, 
accompanied by visions, recurred frequently in the subse- 
quent part of her life. They have since been adduced as 
Divine attestations of her sainiship, but the sisterhood in 
the convent set them down to possession by a dcM’l ; her 
new departure was due in their eyes to no worthier motive 
than the desire to be peculiar and to bo reputeti better 
than other people. Tore.sa her. clf was very humble, and 
tliought their explanation might bo true ; she look her 
case to her confessor and to the ]»rovincial general of the 
Jesuits. The latter put her under a coiirbo of disci] )line : 
she was to flog herself with a whip of nettles, to wear a 
haircloth plaited with broken wires that would tear the 
skin, and to meditate daily on the details of (^hrist’s 
passion One day, while thus occupied, her trance came 
upon her, and she heard a voice say, “ Thou shalt have no 
more converse with men, but witli angels ” Aft(‘r this 
the trance or fit always returned when she was at ju-ayers, 
and she felt that Christ was close to lier. Pre.s('ritJy she 
was able to see him, “ exactly as he was jiainted rising from 
the sepulchre.” Her confessor directed lier to exon isc the 
figure, and she obeyed with pain, but, it is ntedless to say, 
in vain. The visions grew more and more M\id. The 
cross of her rosary was snatched from her htimi one day, 
and when returned it was made of jewels nioie brilliant 
than diamonds, visible, however, 1o her alone. SJie had 
often an acute pain in her side, and fancied that an angel 
came to her with a lance tipped with fire, x\hjeli he stiiick 
into her heart. Tlie 27th of August is kept sacred in 
Spain to this mystery, which luis also foimed a favourite 
i subject of Spanish i' vnters, it luriiis the froutuspicce of 
‘ ^ XXITT. - 




the biography which is po^t into the hands of Catholics. 
She had also visions of another description ; she was 
shown hell its horrors, and the devil would sit upon 
her breviary, belabour her with blows, and fill her cell 
with imps. For several years these experiences continued, 
and the verdict as to their source still remained far from 
unanimous. Meanwhile, on the broad stage of the world, 
the lleformation continui^ to spread and establish itself ; 
and this great falling away became the subject of much 
searching of hearts to pious Catholics. Teresa reflected 
like the rest, and her experience led her to find the real 
cause of the catastrophe in the relaxation of discipline 
within the religious orders. If the ancient rules could 
be restored, it appeared to her that the evil might be 
stemmed ; and she formed the project of founding a house 
in which all the original rules of the Carmelite order 
before its relaxation would be obsoivcd. She met, not 
unnaturally, with great opposition from the authorities of 
the order, and in particular from the ])riores8 and sisters of 
the Incarnation, who looked upon the step as a reflexion 
upon themselves. Nevertheless, she persevered with her 
scheme, being encouraged to appeal to the pope by cer- 
tain priests who saw the benefit which would accrue to 
the church from her zeal A private house in Avila was 
secretly got ready to serve as a small convent, and, when 
the bull arrived from Rome, Teresa went out on leave from 
the Incarnation and installed four poor women in the new 
house dedicated to her patron St Joseph. It was on the 
24th of August 1562 that mass was said in the little 
chapel and the new order constituted. It was to be an 
order of Descaizos or Barefoots, in opposition to the 
relaxed parent body, the Calzados. The sisters were not 
to be literally shoeless, but to wear sandals of rope ; they 
were to sleep on straw, to eat no meat, to be strictly con- 
fined to the cloister, and to live on alms without regular 
endowment. After lodging her four sisters, Teresa re- 
turned to the Incarnation, as in duty bound ; but, when 
the secret was discovered, Carmelites and townspeople 
were alike furious. Violence, however, was prevented, 
and the matter was referred to the council of state at 
Madrid. Philip II. referred it again to the pope, and 
after six months a fresh bull arrived from Pius V. The 
provincial of her order now gave her leave to remove and 
take charge of her sisterhood. The number of thirteen, to 
which on grounds of discipline she had limited the founda- 
tion, was soon filled up, and Teresa spent here the five 
happiest years of her life. Her visions continued, and, by 
rommand of her ecclesiastical superiors, she wTote her 
autobiography containing a full account of these experi- 
ences. She herself, however, profoundly as she believed 
in tboir reality, saw the danger which attaches to such 
oxpeiiences, and was far from basing any claim to holiness 
upon them One of her visions about this time is 
interesting as illustrating what is called her mysticism. 
She fan<‘ied that she was a mirror without frame and 
without dimensions, with Christ shining in the centre of 
it, and the mirror itself, she knew not how, was in Christ. 
Teresa was now encouraged to carry her work still further, 
for the church* was girding itself to the work of the 
Counter-Reformation. The general of the order visited 
her at Avila, and gave her powers to found other houses 
of Descalzos, for men as well as women. The last fifteen 
years of her life were spsnt mainly in journeys with this 
end and in the continually growing labour of organization. 
She ti a veiled in a rude cart in all weathers, and the story 
of her hardships and misadventures impresses us with the 
strength ot will that animated her old and shaken frame. 
Convents were founded at Medina, Malaga, Valladolid, 
Toledo, Segovia, and Salamanca, and two at Alva under 
the patronage of the famous duke. Then she had three | 


! years of rest, as prioress of her old convent of the Incar* 
I nation. She next went to Seville to found' a house, thus 
overstepping for the first time the boundaries of the 
Oastiles, to which her authorization limited her. The 
latent hostility of the old order was aroused ; the general 
ordered the immediate suppression of the house at Seville, 
and procured a bull from Gregory XIII. prohibiting the 
further extension of the reform^ houses (1575). But the 
movement against her came from Italy, and was resented 
by Philip and the Spanish authorities as undue interfer- 
ence ; and, after a fierce struggle, during which Teresa was 
two years under arrest at Toledo, the Carmelites were 
divided into two bodies in 1580, and the Descalzos 
obtained the right to elect their own provincial-generals 
(see Carmelites). The few remaining years of Teresa's 
life were spent in the old way, organizing the order she 
had founded, and travelling al^ut to open new convents. 
Sixteen convents and fourteen monasteries were founded 
by her efforts; she wrote a history of her foundations, 
which forms a supplement to her autobiography. At 
Burgos, during the whole of a wet autumn and winter, 
she endured terrible privations. Her own nuns, too, were 
not always as single-minded and obedient as the ideal 
sisterhood of her hopes had boon. Tho&o at St Joseph in 
Avila mutinied for a meat diet; the prioress at Medina 
answered her impertinently. Her last journey of inspec- 
tion was cut short at Alva, where she died on the 29th of 
September 1582, and was laid in her first, but not her 
last, resting-place. A violet odour and a fragrant oil were 
said to distil from her tomb ; and when it was opened 
nine months afterwards the flesh was found uncorrupted. 
A hand cut off by a fervent brother was found to work 
miracles, and the order became convinced that their 
founder had been a saint. It was resolved in 1585 to 
remove her remains to Avila, where she was born, the 
sisters at Alva being consoled by permission to retain the 
mutilated arm. But the family of the duke of Alva pro- 
cured an order from the pope enjoining that the body 
should be restored to Alva, and she was accordingly laid 
there once more in a splendid tomb. But even then she 
was not allowed to rest : she was again disentombed, to be 
laid in a more magnificent cofiSn, and the greed of reveren- 
tial relic-seekers made unseemly havoc of her bones. 

Tciosa i^as canonized by Giogory XV. in 3622 The honour 
was doubtlo&s laigely due to her asceticism and mystic visions 
She called herself Toiesa de .lesus, to signify the closeuebs ot her 
relation to the heavenly Bridegroom, who diiectod all her actions 
Though she deprecated excess of ascetic seventy in others, she 
srouiged herself habitually, and woie a ptculiaily painful haircloth. 
But her life shows her to have been, besides, a w oman ot strong 
practicality and good sense, full of natuial shiewdness, and i^ith 
unusual powets of orgaiazatioii. “ Vou deceived me iu saying she 
was a woman,” writes one ot her coniessors; “she is a bearded 
man.” She was bravo in the face of difficulties and dangers, pure 
iu her motives, and her utteiances, some ot vhich have been 
quoted, have the tnio ethual ring about them. Her MSS. were 
collected by Philip II. and placed in a rich case in the Bscorial, 
the key of which the king carried about with him. Besides her 
autobiogiaphy and the histoiy of her foundations, her works (all 
written in S{)anish) contain a great number of letters and various 
treatises of mystical xeligion, the chief of nihith are The Way of 
Peffeetum and T?ie Cattle qf tho SotU Both describe the progresa 
of the soul towards perfect union with Ood. 

Her works, edited by two DonUnlcann, weio first pul lished in 1087, and have 
since appeared In various editions They were soon afterwaids translated into- 
Italian, French, and Latin; an English translation of the lifnmA works (except 
the letters) by A Woodhead appealed In 1689 More looently varioot tiansla- 
tiotts of the Af/e have appeared, by John Dalton (1801), who also translated the 
Way of Porftetion, and by David Lewis (1870), followed in 1871 by the Founda^ 
tions from the same hand. Biographies Hppeared soon sfttr hei death by the 
Jesuit Ribera, who had been her confessoi (1602), amt by Diego de Topes, eon- 
f 08801 to Philip IL (1099) Details ai e also given In Ribadene vra’s Fiot Sanetotum 
and In Alban Butler’s Ltoes of tho ISatrUi A separate blogiaphy, with preface 
by Aiciiblshop Manning, appeared m 1860, and an Inteiesting and sympathetle 
account of her life is given in the Qmtrterly Beoiew for Octobei 188<<). (A. SE ) 

THERESIOPEL, or TBKBxsnsNSTAST. See Szabassa. 

THEBMAl. SPRINGS, See GEO]X)Oir, voL x. pp. 22a 
270, end Mivebal WAiEsa 
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THERMODYNAMICS. In a strict interpretation, this 
branch of science, sometimes called the Dynamical Theory 
of Heat, deals with the relations between heat and work, 
tWgh it is often extended so as to include all trans- 
formations of energy. Either term is an infelicitous one, 
for there is no direct reference to force in the majority of 
questions dealt with in the subject. Even the title of 
Carnot’s work, presently to be described, is much better 
chosen than is the more modem designation. On the 
other hand, such a German phrase as die bewegende Kraft 
der Warme is in all respects intolerable. 

It has been shown in a previous article (Energy) that 
Newton’s enunciation of the conservation of energy as a 
general principle of nature was defective in respect of the 
connexion between work and heat, and that, about the 
beginning of the present century, this lacuna was com- 

f detely filled up by the researches of Rumford and Davy 
see also Heat). In the same article Joule’s experimental 
demonstration of the principle, and his determination of 
the work-equivalent of heat by various totally independent 
processes, have been discussed. 

But the conservation of energy, alone, gives us an 
altogether inadequate basis for reasoning on the work of 
a heat-engine. It enables us to calculate how much work 
is equivalent to an assigned amount of heat, and vice versa^ 
provided the transformation can be effected ; but it tells 
us nothing with respect to the percentage of either which 
can, under given circumstances, be converted into the 
other. For this purpose we require a special case of the 
law of transformation of energy. This was first given in 
Carnot’s extraordinary work entitled Refleonma aur la 
Puittaance Mot nee du Fe^ij Paris, 1824.^ 

^ The author, N-L Sadi Carnot (1796-1832), v/as the second son 
of Napoleon's celelirated minister of war, himself a mathematinan of 
leal note even among the wonderful galaxy of whuh France could then 
boast The delicate constitution of Sadi was atti ibuted to the agitated 
cirrumstances ot the tune ol his birth, which led to the proscnption 
and temporary exile of his parents. Be was admitted in 1812 to the 
feole P()lyt#*< hnique, where ho was a fellow-student of the famous 
Chasles Late m 1814 he left the school with a commission in the 
Engineers, and with prospects of rapid advancement in his piofession. 
But Watiiloo and the Rostoratiuii led to a second and final proscrip- 
tion of his fathei , and, though Sadi was not himself cashiered, ho was 
puiposely told off for the merest drudgeiies <jf his service; il fut 
cuvove successivement dans plusieurs places fortes pour y faire sou 
m4tiei d’lngi'iiieur, comphi des briques, i4paier des pans de raui allies, 
et level dts plans destines & s'eiitouir dans les (artons,”a8 we learn 
from a biogiai»hKal notice written by his joungci brother Disgusted 
with an employment whuh affoided him neither leisure for original 
work noi (>i»portiimtie8 for acquiring scientifii instruction, he presented 
liimaelf m 1819 at the examination for admishion to the staff corjis 
(6Ut Jnsjoi), and obtained a lieutenancy. He now devoted himself 
with astonishnig anloui to mathematics, dieniistr}, natural history, 
tot hiiology, in I even political economy. Ho was an enthusiast in 
music and other fine arts ; and he habitually piactised os an amuse- 
ment, while deeply studying in theory, all sorts of athletic sports, 
including swimming and fencing. He became captam in the engineers 
m 1827, but left the service altogether in the following year. His 
naturally feeble constitution, farther weakeucil by excessive devotion 
to study, bioke down finally in 1832. A relapse of scarlatina led to 
brain level, from which he had but partially recovered when he fell a 
victim to choleia. Thus ciied, at tfie early age ot thirty-six, one of 
the most ]»iofound and original thinkers who have evei devoted them- 
selves to science. The work named above was the only one he 
published Though of itself sufficient to put him m the very fore- 
most rank, it contains only a fragment of Sadi Carnot s discoveries. 
Fortunately his manusenpts have been preserved, and exiiacts fioni 
them have been appended by his brother to a lepnnt (1878) of the 
Puissance Motrxee These show that ho had not only realized for 
himself the tnie nature of heat, but had noted down for tnal many 
of the best modem methofls of finding its inechaiucal equivalent, sue h 
as those of Joule with the perfoiat^ piston and with the internal 
friction of water an<l mercury. W. Tliomson's experiment with a 
current of gas forced thi ongh a poious plug is also given One sentence 
of extract, however, must sufiice, and it is astonishing to think that 
it was written over sixty years ago. '‘On pent done poser en th^sc 
• g4n4ra]e que la puissance niotnce est en quantity invariable dans la 
natuie, qu’elle nVst laniuis, a propremeiit parler, iii produite, ni 
d4truite A la verite, elle change de forme, r*est-a dire qu'elle 
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Thd chief novelties of Carnot’s work are the introduction 
of the idea of a cycle of operations, and the invaluable 
discovery of the special property of a revertihle cycle* 
It is not too much to say that, without these wonderful 
novelties, thennodynamics as a theoretical science could 
not have been developed. 

Carnot’s work seems to have excited no attention at 
the time of its publication. Ton years later (1834) 
Clapeyron gave some of its main features in an ana- 
lytical form, and he also employed Watt’s diagram for the 
exhibition of others. Even this, however, failed to call 
attention properly to the extremely novel processes of 
Carnot, and it was reserved for Sir W. Thomson (in 1848, 
and more at length in 1849) to point out to scientific men 
their full value. His papers on Carnot’s treatise, follow- 
ing closely after the splendid experimental researches of 
Colding and Joule, secured for the dynamical theory of 
heat its position as a recognused branch ot science. James 
Thomson, by Carnot’s methods, predicted in 1849 the Low- 
ering of the freezing point of water by pressure, which was 
verified experimentally in the same year by his brother. 
Von Helmholtz had published, two years before, a strikingly 
original and comprehensive pamphlet on the consoivation 
of energy. The start once given, Kankine, Clausius, and 
W. Thomson rapidly developed, though from very different 
standpoints, the theory of thermodynamics. The methods 
adopted by Thomson differed in one special characteristic 
from those of his concurrents, — they were based entirely 
on the experimental facts and on necessary principles, 
and, when hypothesis was absolutely required, attention 
was carefully directed to its nature and to the reasons 
which appeared to justify it. 

Three specially important additions to pure science 
followed almost directly from Carnot’s methods : — (1) the 
absolute definition of temperature ; (2) the thermodynamic 
function or entropy ; (3) the dissipation of energy. The 
first (in 1848) and the third (in 1852) were given by 
W. Thomson. The second, though introduced by Rankine, 
was also specially treated by Clausius. 

In giving a brief sketch of the science, wo will not 
adhere strictly to any of the separate paths pursued by 
its founders, but will employ for each step what appears 
to be most easily intelligible to the general reader. And 
we will arrange the steps in such an order that the neces- 
sity for each may bo distinctly visible before we take it. 

1. General Kotiona, — The conversion of mechanical 
work into heat can always be effected completely. Jn 
fact, friction, without which even statical results would 
be all but unrealizable in practical life, interferes to a 
marked extent in almost every pioblem of kinetics, — and 
work done against f fiction is (as a rule) converted into 
heat. But the conversion of heat into woik can bo effected 
only in part, usually in very bmall pait. Thus heat is 
regarded as the lower or less useful of these forms of 
energy, and when part of it is elevated in rank by con 
version into work the remainder sinks still lower in the 
scale of usefulness than before. 

There are but two processes known to us for the con 
version of heat into woik, viz., that adopted heat 
engines, where the changes of volume of the “w Diking 
substance” are employed, and that of electromagnetic 
engines driven by thermoelectric currents (see Fife TRirmr , 
vol. viii, p. 90). To the latter wo will not again rtter 
And for simplicity we will suppobo the woiking substani*o 
to be fluid, so as to have the same jircssure throughout, 
or, if it be solid, to be isotiopic, and to Ik* subiect only to 
hydrostatic pressure, or to tension uniform in all diiections 
and the same from point to point. 

produit tantfit uu genre de mouvement, tautCt un autre; xnaia elle 
n'est Jaman an4antie ” 
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The state of unit mass of such a substance is known by 
experiment to be fully determined when its volume and 
pressure are given, even if (as in the case of ice in presence 
of water, or of water in presence of steam) part of it is in 
one molecular state and part in another. But, the state 
being determinate, so must be the temperature, and also 
the amount of energy which the substance contains. This 
consideration is insisted on by Carnot as the foundation of 
his investigations. In other words, before we are entitled 
to reason upon the relation between the heat supplied to 
and the work done by the working substance, Carnot 
says we must bring that substance, by means of a cych 
of operations, back to precisely its primitive state as 
regards volume, temperature, and molecular condition. 

2. WatCi Diagram, — Watt*s indicator-diagram (see 
Steam-Engine) enables us to represent our operations 
graphically. For if OM (fig. 1) 
represent the volume, at any ^ 
instant, of the unit mass of 
working substance, MP its pres- 
sure, the point P is determinate 
and corresponds to a definite 
temperature, definite energy, 

3cc. If the points of any curve, ^ 
as PP\ in the diagram repre- * 

sent the successive states through which the working sub- 
stance is made to pass, the work done is (loc, ciu) repre- 
sented by the area MPP'M'. Hence, a cycle of operations, 
whose essential nature is to bring the working substance 
back to its primitive state, is necessarily represented by a 
doml boundary, such as PFQ'Q, in the diagram. The 
area enclosed is the excess of the work done by the work- 
ing substance over that spent on it during the cycle. 
[This is j)ositive if the closed path be described clockwise, 
as indicated by the arrow-heads.] 

3. CarnoVa Cycle , — For a reason which will immediately 
appear, Carnot limited the operations in his cycle to two 
kinds, employed alternately during the expansion and 
during the compression of the working substance. The 
first of these involves change of volume at constant 
temperature ; the second, change of volume without direct 
loss or gain of heat, [In his hypothetical engine the 
substance was supposed to be in contact with a b^y kept 
at constant temperature, or to be entirely surrounded by 
non-conducting materials.] The corresponding curves in 
the diagram are called iaothermals, or lines of equal 
temperature, and mhahatic lines respectively. We may 
consider these as having been found, for any particular 
working substance, by the direct use of Watt's indicator. 
It is easy to see that one, and only one, of each of these 
kinds of lines can bo found for an assigned initial state of 
the working substance ; also that, because in expansion at 
constant temperature heat must be constantly su{)p]ied, 
the pressure will fall off less ra])idly than it does in 
adiabatic expansion. Thus in the diagram the adiabatic 
lines PQ, P'Q' cut the lines of equal temperature PF, 
QQ' downwards and to the right. Thus the boundary of 
the area PFQ'Q does not cross itself. To determine the 
behaviour of the engine we have therefore only to find 
how much heat is taken in along PF and how much is 
given out in Q'Q. Their difference is equivalent to the 
work expressed by the area PP'Q'Q, 

4. Camofa Principle of EeverMlity , — It will be 
observed that each operation of this cycle is strictly 
reversible ; for instance, to take the working substance 
along the path PT we should have to spend on it step by 
step as much work as it gave out in passing along PP', 
and wo should thus restore to the source of heat exactly 
the amount of heat which the working substance took 
from it during the expansion. In the case of the adiabatics 


Y N A M I c s 

the work spent during compression is the same as that 
done during the corresponding expansion, and there is no 
question of loss or gain of heat directly. 

If, however, a transfer of heat between the working 
substance and its surroundings have taken place on account 
of a finite difference of temperature, it is clear that such 
an operation is not reversible. Strictly speaking, isother- 
mal expansion or contraction is unattainable in practice, 
but it is (without limit) more closely approximated to as 
the operation is more slowly performed. The adiabatic 
condition, on the other hand, is more closely approximated 
to in practice the more swiftly the operation is performed. 
We have an excellent instance of this in the compression 
and dilatation of air caused by the propagation of a sound- 
wave. 

And now wo have Carnot’s invaluable proposition, a 
reversible heat-engine is a perfect engine^ — perfect, that is, 
in the sense that no other heat-engine can be superior to 
it. Before giving the proof, let us see the immense con- 
sequences of this proposition. Reversibility is the sole 
test of perfection ; so that all heat-engines, whatever be 
the working substance^ provided only they be reversible, 
convert into work (under given circumstances) the same 
fraction of the heat supplied to them. The only circum- 
stances involved are the temperatures of tlio source and 
condenser. Thus we are furnished with a general principle 
on which to reason about transformation of heat, altogether 
independently of the properties of any particular substance. 

The proof, as Carnot gave it on the hypothesis of the 
materiality of heat, is ex ahaurdo. It is as follows. 
Suppose a heat-engine A to be cai)able of giving more 
work from a given amount of heat than is a reversible 
engine B, the temperatures of source and condeu.ser being 
the same for each. Use the two as a compound engine, 
A working direct and B reversed. By hypothe.si8 B 
requires to bo furnished with part only ol the work given 
by A to bo able to restore to the source the heat abstracteu 
by A, and thus at every complete stroke of the comj)OUiid 
engine the source has its heat restored to it, while a 
certain amount of external work has been done. This 
would be the Perpetual Motion {q.v,), 

5. The Pusia of the Second Law of f^hermodynamiea , — 
Carnot’s rea.soning, just given, is based on the hypothesis 
that heat (or caloric) is indestructible, and that (under 
certain conditions) it does work in being let dowm from a 
higher to a lower temperature, just as does w’ater when 
falling to a lower level. It is clear from several expressions 
in his work that (>arnot was not at all satisfied w ith this 
view, even in 1824, and wo have seen that he soon after- 
wards reached the true theory. But it is also clear that 
such an assumption somewhat simplifies the reasoning, for 
111 his hypothetical heat-engine all the heat which leaves 
the boiler goes to the condenser, and vice versa in the 
reversed working. The precise point of Carnot’s investiga- 
tion where the supposed indestructibility of heat introduces 
error is when, after virtually saying compress from Q' to 
a state Q determined by the condition that the heat given 
out shall be exactly equal to that taken in during the 
expansion from F to F, he assumes that, on farther com- 
tirossing adiabatically to the original volume, the point P 
will be reached and the cycle completed. J. Thomson, 
in 1849, rectified this by putting it in the true form : — 
compress from Q’ to a state Q, such that subsequent 
adiabatic compression will ultimately lead to the state P. 

We have now to consider that, if an engine (whether 
simple or compound) does work at all by means of heat, 
leas heat necessarily reaches the condenser than left the 
boiler. Hence, if there be two engines A and B as before, 
and the joint system be worked in such a way that B 
constantly restores to the sourcB heat taken from it by 
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A, we can account for the excess of work done by A over 
tliAt spent on B solely by supposing that B takes more 
heaifrom the condenser than A gives to U, Such a com- 
pound engine would transform into work heat taken solely 
from the condenser. And the work so obtained might be 
employed on B, so as to make it convey heat to the source 
while farther cooling the condenser. 

Clausius, in 1850, sought to complete the proof by the 
simple statement ^liat ** this contradicts the usual behaviour 
of heat, which always tends to pass from warmer bodies 
to colder.’’ Some years later he employed the axiom, “ it 
is impossible for a self-acting machine, unaided by any 
external agency, to convey heat from one body to another 
at a higher temperature.” W, Thomson, in 1851, employed 
the axiom, **it is impossible, by means of inanimate 
material agency, to derive mechanical effect from any 
portion of matter by cooling it below the temperature 
of the coldest of the surrounding objects.” But he was 
careful to supplement this by further statements of an 
extremely guarded character. And rightly so, for Clerk- 
Maxwell has pointed out that such axioms are, as it were, 
only accidentally correct, and that the true basis of the 
second law of thermodynamics lies in the extreme small- 
ness and enormous number of the particles of matter, and 
in consequence the steadiness of their average behaviour. 
Had we the means of dealing with the particles individu- 
ally, we (*ould develop on the large scale what takes place 
continually on a very minute scale in every mass of gas, 
— the occasional, but ephemeral, aggregation of warmer 
jiarticles in one small region and of colder in another. 

6. The Laws of Thermodynamics, — I. When equal quan- 
tities of mechanical effect are produced by any means 
whatever from purely thermal sources, or lost in purely 
thermal effects, equal quantities of heat are put out of 
existence, or are generated. [To this we may add, after 
Joule, that in the latitude of Manchester 772 foot-pounds 
of work arc capable of raising the tcmyierature of a pound 
of water from 50” F. to 51” This correspond.^ to 1390 
foot-pounds per centigrade degree, and in metrical units 
to 425 kilogramme-metres per calorie (see Heat).] 

II. If an engine be such that, when it is worked back- 
wards, tlio physical and mechanical agencies in every part 
of its motions are all reversed, it produces as much 
mechanical effect as can be produced by any thermo- 
dynamic ongiuo, with the same temperatures of source and 
refrigerator, from a given quantity of heat. 

7. Absolute Temperature , — We have seen that the frac- 
tion of the licat supplied to it which a reversible engine 
can convert into work depends only on the temperatures 
of the boiler and of the condenser. On this result of 
Carnot’s Sir W. Thomson baaed his absolute definition of 
temperature. It is clear that a certain freedom of choice 
is left, and Thomson endeavoured to preserve as close an 
agreement as possible between the new scale and that of the 
air thermometer. Thus the definition ultimately fixed on, 
after exhaustive experiments, runs : — “ The temperatures 
. of two bodies are proportional to the quantities of heat 
respectively taken in and given out in localities at one 
temperature and at the other respectively, by a material 
system subjected to a complete cycle of perfectly reversible 
thermodynamic operations, and not allowed to pari with 
or take in heat at any other temperature ; or, the absolute 
values of two temperatures are to one another in the pro- 
portion of the heat taken in to the heat rejected in a per- 
fect thermodynamic engine, working with a source and 
refrigerator at the higher and lower of the temperatures 
respectively.”^ If we now refer again to fig. 1, we see 
that, t and t* being the absolute temperatures correspond- 
ing to PP' and QQ', and H, H' the amounts of heat taken 

1 Trails. H,S.E,, May 1864. 
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in during the operation PF and given out during the 
operation Q’Q respectively, wo have 
; H/i-ir/i', 

whaUver be the values of t and t\ Also, if heat be 
measured in terms of work, we have 

H-lP-aroaPP'Q'Q. 

Thus with a reversible engine working between tempera- 
tures t and t' the fraction of the heat supplied which is 
converted into work is {t - t*)lt. 

It is now evident that we can construct Watt’s diagram 
in such a way that the lines of equal temperature and 
tlie adiabatics may together intercept a series of equal 
areas. Thus let PF ^ 

(fig. 2) be the iso- 
thermal t^ and on it 
so take points P', 

P”, F", <kc., that, 
as the working sub- 
stance passes from 
P to P; F to P", 

<kc., t units of heat 
(the unit being of 
any assigned value) 
shall in each case be 
taken in. Let QQ’, J'iB- 2 . 

EF, «fec., be other isothermals, so drawn that the suc- 
cessive areas PQ', QF, tfec., between any two selected 
adiabatics, may be equal. Then, as it is clear that al) 
the successive areas between each one pair of isothermals 
are equal (each representing the area it follows that 
all the quadrilateral areas in the figure are equal. 

It is now clear that the area included between PP’ and 
the two adiabatics PQB, FQ'P' is essentially finite, being 
numerically equal to t. Thus the temperature for each 
isothermal is represented by the corresponding area. This 
is indicated in the cut by the introduction of an arbitrary 
line SS', supposed to be the isothermal of absolute zero. 
The lower parts of the adiabatics also are unknown, so 
that we may draw them as wo ))lease, subject to the con- 
dition that the entire areas PS', P'S", P"S'", &c., slmll all bo 
equal. To find, on the absolute scale, the numerical values 
of two definite temperatures, such as the usually employed 
freezing and boiling points of w^ater, we must therefore 
find their ratio (that of the heat taken and the heat rejected 
by a reversible engine working between these temperatures), 
and assign the number of degrees in the interval. 

Thomson and Joule experimentally showed that this 
ratio is about 1*365. Hence, if we assume (as in the 
centigrade scale) 100 degrees as tlic range, the tempera- 
tures in question are 274 and 374 nearly. A full discus- 
sion of this most important matter will be found under 
Heat. 

8. Entropy, — Just as the line.s Pl^', QQ', <kc., are 
characterized by constant temperature along each, so we 
figure to ourselves a quantity which is cliaracteristic of 
each adiabatic line, — being constant along it. The equation 
of last section at once points out buch a quantity. If we 
write 0 for its value along PQ, for P'Q', we may define 

From the statements as to the equality of the areas in 
fig. 2 the reader will see at once that the area bounded by 
t, t\ (f>, 4> is (t - 1')(4>' - tt>). We are concerned only wdth 
the changes of 0, not with its actual magnitude, .so that any 
one adiabatic may be chosen a.s that for winch — 0. 

9. The Dlssipaiian of Energy.- In tlie before cited article 
Energy (vol. viii. p. 210) thi.s part of the subject has 
already been treated. Since that article was written Sir 
William Thomson has introduced the term thrmudynamic 
motiviiy to signify “ the possession the waste of which it 
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called dissipation." We speak of a distribution of heat in 
a body or system of bodies as having motivity, and we 
may regard it from without or from within the system. 

In the first case it expresses the amount of work which 
can be obtained by means of perfect engines employed to 
reduce the whole system to some definite temperature, 
that, say, of the surrounding mediom. In the second 
case the system is regarded as self-contained, its hotter 
parts acting as sources, and its colder parts as condensers 
for the perfect engine. 

As an instance of internal motivity we may take the 
case of a system consisting of two equal portions of the 
same substance at different temperatures, say a pound of 
boiling water and a pound of ice-cold water. If we 
neglect the (small) change of specific heat with tempera- 
ture, it is found l^t, when the internal motivity of the 
system is exhausted, the temperature is about 46” C., 
being the centigrade temperature corresponding to the geo- 
metrical mean of the original absolute temperatures of the 
parts. Had the parts been simply mixed so as to dissipate 
the internal motivity, the resulting temperature would have 
been 50* C. Thus the work gained (t.a, the original inter- 
nal motivity) is the equivalent of the heat which would 
raise two pounds of water from 46* C. to 50* 0. 

As an instance of motivity regarded from without we 
may take the simple case of the working substance in § 2, 
on the hypothesis that there is an assigned lower tempera- 
ture limit. As there is no supply of heat, it is clear that 
the maximum of work will be obtained by allowing the 
substance to expand adiabatically till its temperature dnks 
to the assigned limit. 

Thus if P (fig. 3) be its given position on Watt’s diagram, 
PQ the adiabatic through P, and FQ the isothermal of 
the lower temperature limit, Q p 
is determinate, and the motivity 
is the area PQNM. If, again, 
we wish to find the motivity 
when the initial and final states 
P and F are given, with the 
condition that the temperature 
is not to fall below that of the ^ 
state F, the problem is reduced 
to finding the course PF for which the area PP'M’M is 
greatest. As no heat is supplied, the course cannot rise 
above the adiabatic PQ, and by hypothesis it cannot fall 
below the isothermal FC^ — hence it must be the broken 
line PQF. Thus, under the circumstances stated, the 
motivity is represented by the area MPQP'M’. If any 
other lawful course, such as PP', be taken, there is an un- 
necessary waste of motivity represented by the area PQP’. 

10. Elemeniary Therriwdi/mmic JUkUions. — Fiom what precedes 
it is clear that, when the state of unit moss of the woiking substiiiico 
is giveB by a point in the dia^m, an isothermal and an adiabatic 
can be drawn through that pmnt, and thus ^ and t are determinate 
for each particular substance when p and v are given. Thus any 
two of the four quantities Pt v, t, 0 may be regarded as functions 
of the other two, chosen as independent variables. The change of 
energy ftom one state to another can, of course, be expressed as in 
§ 9, above. Thus, putting K for the energy, we have at once 

( 1 ) 

if 0 and V be chq|ien as independent variables, and if heat be 
measured, as above, in units of work. This equation expresses, in 
symbols, the two laws of tbermodynamios. For it states that the 
gain of energy is the excess of the heat supplied over the woik 
done, which is an expression of the first law. And it expresses 
the heat supplied as the product of the absolute temperature by 
the gain of entropy, which is a statement of the second law in 
terms of Thomson’s mode of measuring absolute temperature. 

But we now have two equations in partial differential co- 
efiicients 
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From these we have two expressions for the value of 


Equating them, we are led to the thermodyaamio relation 

the differential coefficients being again iiartial. 

This eimresaes a property of all ” working substanoea,’' defined as 
in i 1. To state it in woms, let us multiply and divide the right 
hand aide by t, and it then reads : — 

Ths ToU of wkUh the tempertUure faUa off pw unit increoH tf 
volume in adidbatie eeBpamUm ie equal to the rate at which thepree* 
cure increaeeeperdynamiedl unit (]/ heai eupplUd at eonstwnt volume, 
multiplied by the aoeolute temperature. 

To obtain a similar result with v and t as independent variables, we 
have only to subtract from both sides of (1) the complete differential 
d (f0), so that 

d(R-t0)- ^ddt^pdo. 

Proceeding exactly as before, we find 


(d4\ (dp\ 

\:sir\di)' 


In words this result runs (when both sides are multiplied by t ) : — 
The rate of inereaee ef preBswre with temperature at conatavt 
volume, multiplied by the aholute temperature, te equal to the rate 
at whiih heat must be eupplied per unit inereaee of volume to keep 
the temperature constant. 

Very slight variations of the process just given obtain the follow- 
ing varieties of expression : — 

(S)-(|)-(S)-(I)’ 

which are to be interpreted as above. 

11. Increase of Total Energy under various Conditions , — The 
expression (1) of § 10 may be nut in various forms, each convenient 
for some special purpose, we give one example, as sufficiently 
showing the processes employed. Thus, suppose we wish to find 
how the energy of the working substance varies with its volume 
when the temperature is kept constant, we must express cfE in 
terms of dv ana dt. Thus 

But we have, by § 10, under present conditions 

{tym- 

a result assumed in a previous article (Radiatiox, vol xx. p. 217). 

If the working substance have the property (that of the so-called 
"ideal" perfect gas) 

pv^VA, 

we see that, for it, 

©-«■ 

The energy of (unit mass of) such a substance thus depends upon 
its temperature alone. 

12. Specific Heat of a Fluid , — Specific heat in its most general 
acceptation is the heat lequired, under some given condition, to 
raise the temperature of unit mass by one degree. Thus it is the 
heat taken in while the working substance passes, by some assigned 
path, from one isothermal t to another / + !; and this may, of 
course, have os many values as there are possible paths Usually, 
however, but two of these paths are spoken of, and these are taken 
|}aiallol respectively to the coordinate axes in Watt’s diagram, 
so that we speak of the specific heat at constant volume or at con- 
stant pressure. In what follows these will be denoted by c and k 


Take v and p for tbo independent variables, as in the diagram, 
be the specific heat coi responding to the condition 


and let k 

Then 

while 

and 

Thus 


f{v, const. 
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dp do 


dv (ip 
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(ip ~ dp dv 


This o: 5 )re 8 sion vanishes if/ and 0 vary together, %,e,, in adiabatic, 
expansion, and becomes infinite if / and t vary together, i,e,, in 
isothermal expansion ; as might easily have hpen foreseen. OtW- 
wbe it has a nmte value. It is usual, however, to choose v aud t 
as independent variablefl|, while we deal analytically (as distin- 
guished from diagrammatically) with the sabject. From this point 
of view we have 
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Bat the last term on the nght i«, by definition, eett, ao that 


with the condition 


Thus 


MdfW 


,^df a 

dlldv ’ 

which IB a perfectly general expression As the most important 
case, let /represent the pressurt, then wo see, by § 10, that 

dv dt * 

and the formula becomes 

IS Proiwite^ of an Ideal SSubstanne which follom the Lame of 
Boyle wnd OharUe —Closely approximate ideas of the thermal 
bohavioar of a gas such as air, at ordinary temperatures and pres- 
sures, may be obtained by assuming the relation 
jw— R^, 

which expresses the laws of Boyle and Charles Thus, by the 
formula or last section, we have at once 




a 1 elation given originally by Carnot 
Hence, in such a substance, 

, ,, .dv 

d4>^tj +(A-c)— f 

or 0-00— clog<-f- logo 

In terms of volume and pressure, this is 

0- 00-clogp/R+ifclogo, 
or 

the equation of the adiabatics on Watt's diagram 
This IS (for 0 constant) the relation between p and v in the pro- 
iiagation of sound It follows from the theory of wave-motion 
(Hydbomkouanios) that the speed of sound is 






wheie 1 18 the temperature of the undisturbed air This expres- 
sion gives, by comparison with the observed speed of sound, a 
very accurate determination of the ratio hje in terms of R ^e 
value of R is easily obtained by experiment, and we have just seen 
that it IS equal to ^-e , so that k ami e can bo found foi an with 
gieat accuracy by this process, — a most remarkable instance of the 
indirect measurement of a quantity (c) whose direct determination 
presents very formidable diinculties 
14 Bfect of Preemre on the McUing or Boiling Point of a Suh 
stance — Bv the second of the thermodynamic iclatious in § 10, 
above, we ha\ e 


so that 




But, It the fraction e of the woiking substance be in one molecular 
state (say liquid) iii whuh Vq is the >oluint of unit mass, while 
the remaindei 1 - a is in a state (solid) where Vj is the volume of 
unit mass, wo have obviously 

o-cVo + (l-e)Vi 

Let L be the latent heat of the liquid, then 

Jl * 

Also, as in a mixture of the same substance in two different states, 
the pressure lemains the same while the volume changes at con 
stant tem|Hraturo, we have cf/i/cfv-O, so that finally 

whidi shows how the temperature is iltercd by a small change of 
pressure 

In the case of ue and water, V, is greater than Vf, so the 
temperatme of the freezing point is lowered by increase of pressure 
When the proper numerical values of Vq, V„ and L areintioduced, 
it is found that the freezing point is lowered by about O'* 0074 C 
for each additional atmosphere 

When water and steam are in equilibrium, wo have Vo much 
greater than Vj, so that the boihng-point (as is well known) is 
raised by pressure The same happens, and for the same reason, 
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With the melting point, in the case of bodies which expand in the 
act of melting, such as beeswax, paraffin, cast iron, and lava 
Such bodies may therefore bo kept solid by sufficient piessuro, 
even at temperatures far above tlieir ordinary melting points 
This IS, in a slightly altered form, tin xiasoning of James 
Thomson, alluded to abo\o as om of the first stiiking applnations 
of Carnot s methods made after his woik was ii callo 1 to notw t 
16 Bffect of Pressure on Maximum Density Point of IVnter — 
One of the most singular pro])crtios of watci at atmospheric pus 
sure IS that it has its maximum density at 4'* C Anotlu r, hr^t 
pointed out bv Canton in 1764, is that its compn ssibiht> (ptr 
atmosphere) is greater at low than at ordinary lompci atm * s — being 
according to his measurements, 0 000 049 at 34 P and only 
0 000,044 at 64® F It is easy to see (though it appears to have 
been first pointed out by Puscbl in 1876) that tin si rood of these 
properties involves the touenruj of the maximum d« nsity puiiit by 
inciease of pressme To lalculate the nuiminal amount of this 
effect, note that the expansibility, liki all othei thoimal propeitics, 
may be expressed as a function of any two of the quaiif itn s / y, 

0, say m the present case p and t Iheii wc hive ioi tin expan- 
sibility 

Also the compiessibility may be expressed as 

-Kl)-(i)''" 

The relation between small simultaneous im lemt nts of piissur 
and tempeiatun, which aie such as to lta\c the e\])iiisilnlitv 
unchanged, is thus 




Flow the expansibility is zero at the maximum density point fi i 
which therefore this equation holds But tlie equations ib \l 
give 

so that 


\dt J \dt J ^ 


The volume of water at low tempeiatuies undei atmobphern pres- 
sure vanes approximately as 

^^ 144,000 

Thus we have (^)“’72 000 ftud fiom Canton s expen- 

mental result above stated we gather that (loughly at least) 

^^^^,0 000 , 005^- -0 000 000 3 

from which the foimula gnes -0® 02 C neailv foi tin < Inngu of 
the maximum density point due to one additional atmosphiri 
Roteut iii\ estigitions, carried out by direct as will as by indirect 
methods, seem to agiee in showing that the true value is somewhat 
less than this, viz, about - 0® 018 C so that watii has its 
miximum density at 0® C when sulquted to about 223 itrno 
snheies Thus, taking account of the i< suit of ^ 14 abovt wc find 
that the maximum density jioint loincidos with the fioe/ing iioiut 
at - 2® 8 C undei an additional pussuii of about 377 atmospln res 
or (say) 2 6 tons weight pi r square inch 

16 Motwity and hntropy, DiSHijxdion i/ I neijy - Thi motiMty 
of the quantity II of heat, in a body at tcnqiciatuic t li 

wnere JS tlie lowest available tcmperatuic 
The entropy is cxpies&cd simply as 

H/f, 

being independent of any limit of temperature 
If the heat piss, by conduction, to a body of tompcratuii t (less 
than <, but gri iter than fo)» the ihangt of motivity ( the dis 
sipation of energy) is 

which IS, of course loss, while the cc rresponding ehang f i utroj \ 
18 the gam 




Tlie numerical values of these quantities diflii 1 \ tl iaitoi 
so that, if we could have a condenser at abs )Iutc /* i tin lo cc ul I 
be no dissipation of energy But we see th il ( 1 insius h st iti nin t 
that the entropy of the universe tends to a in ixiimiin is j i letieilly 
merely another way of expressing Phorason s inlui tli otv «i tin 

diss^tion of eneigy if* 

"Wnen heat is ox^anged among a numbti of bjiics | irt ot ii 



If 
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being transformed by beat-engines into work, the work dbtainahle 
tbo motirity) is 

The work obtained^ however, is simply 
a(H). 

Thus the waste, or amount needlessly dissipated, is 

-WH/0. 


This mimt bo essentially a positive Quantity, except in the oase when 
perfect engines have been employed in all tbo operations. In that 
case (unless indeed the unattainable condition 0 were fulfilled) 

winch IS the general expression of reversibility. 

17. Works on the Subject, — Carnot’s \\ork has, as wo have seen, 
been reprinted. The scattered papers of Rankinc, Thomson, and 
Clausius have also been issued in collected forms. So have the 


experimental ]>apers of Joule. The special treatises on Thermo- 
dynamics arc very numerous ; but that of Clerk-Maxwell {Theory of 
HcaVji though in some respects rather formidable to a beginner, 
is as yet far buiierior to any of its rivals. (P. G. T.) 

THERMOELECTRICITY. See Electricity, voL vih. 
pp. 94 eq. 

THERMOMETER, an instrument for detecting and 
measuring differences in temperature. The name is usu- 
ally restricted to instruments adapted for use at moderate 
temperatures; those for measuring high temperatures 
are termed pyrometers (see Pyrometer). Thermometry 
has been treated theoretically under Heat (see vol. xi. 
p. 558 sqj). It here remains to trace the history of ther> 
mometers, and to describe the principal forms in use. 

History . — The honour of inventing the thermometer 
has been given to several natural philosophers of the 16th 
century ; the claims of Robert Fludd are more 
tangible than those of Drebbol and Santorio, 
but the instrument invented by Galileo before 
1597 seems best entitled to be considered the 
precursor of accurate thermometers. All the 
early instruments were air thermoscopes, and, 
until the variations of atmospheric pressure 
were discovered, their use was only deceptive. 

Galileo's thermometer (fig. 1) consisted of a 
glass bulb containing air, terminating below in 
a long glass tube which dipped into a vessel 
containing a coloured fluid. The variations of 
volume of the enclosinl air caused the fluid to 
fall or rise in the tube, to which an arbitrary 
scale was attached.. The great step in advance 
of inventing the alcohol thermometer is also 
duo to Galileo, but the date (probably 1611 
or 1612) is not precisely known. Rinieri 
certainly had alcohol thermometers made before 1047, 
and they aro referred to as familiarly known in the 
oldest memoirs of the Accademia del Cimento n 



Fllf. 1. 


(1067). In form they resembled those now in 
use ; they had large spherical (or, occasionally, 
cylindrical or helical) bulbs, and the degrees in- 
tended to represent thousandths of the volume 
of the reservoir were marked with beads of enamel 
fused on to the stem (fig. 2). All the Florentine 
instruments were graduated in the same way, but 
the scale was arbitrary, and the recorded readings 
were accordingly supposed for a long time to be 
useless. In 1829 the fortunate discovery by 
Antinori of a number of those early Florentine 
thermometers enabled their scale to be ascer- 
tained and translated into known degrees. The 
temperature of melting ice was marked by them 
as 13*5, while 50 corresponded with 55* C. No 
moans of comparing observations made by ther- 
mometers of different manufacture existed until | ^ " 
certain fixed points of universal accessibility were 
discovered. The thermal conditions of freezing Fig. 2. 
water were studied with great care, but natural congelation 
was generally supposed to take place at variable tempera- 


tures, until Fahrenheit proved that, however much water 
could be cooled down without freezing, the temperature 
when ice began to form was always the same. Hooke, in 
1665 {Micrographia^ p. 38), describes the manufacture and 
graduation of comparable spirit thermometers with the 
freezing point of water as the zero of their scales, and he 
evidenUy recognized it as fixed. Halley in 1693 stated 
that the temperature of boiling water is constant, and 
this was again proved by Amontons in 1702. In 1694 
Renaldeni of Padua proposed to graduate thermometers 
by taking as standards of temperature mixtures of definite 
volumes of ice-cold and boiling water. This method, 
although theoretically admirable (see Heat, vol. xi. p. 
559), is defective in practice. Seven years later Newton 
proposed anonymously {PhU. Trans.y 1701, voL xxii. p. 
824) a thermometer scale on which the temperature of 
freezing water was 0*, and that of the blood of a healthy 
man 12*. Continuing the graduation of a linseed-oil! 
thermometer above this point, he found that water boiled 
at 34*. Fahrenheit in 1714 took as fixed points the 
temperature of the human body and that of a mixture of 
ice and sal ammoniac or common salt. In 1721 he made 
a mercury thermometer according to Halley’s suggestion 
of 1693, and by means of it he proved the dependence of 
the boiling point on pressure. It was not until after 
Fahrenheit’s death that the freezing and l>oiling points of 
water were universally accepted as fixed points on the 
thermometric scale. The thermomotcr has remained un- 
changed in its main features since the middle of the 18th 
century. Mercury has been found the most convenient 
fluid for ordinary use, in spite of the advantages (Heat, 
vol. xi. p. 501 sq.) presented by lighter and more volatile 
liquids. Graduation of thermometers, by marking off 
volumes of the stem equal to a given fraction of the 
capacity of the bulb, although reintroduced by Reaumur 
in 1730, has now boon entirely discontinued. 

The idea of a self-registering thermometer early pre- 
sented itself. Many forms wore devised by natural philo- 
sophers and instrument-makers. That of Sixe, in 1782, 
a precursor of which, dating from the 17th century, ia 
preserved amongst tho instruments of the Florentine 
Academy, was the most successful. 

Scales , — The absolute zero of temperature is the logical 
beginning of a thermometric scale, but some point easy of 
reference is desirable, and this is found in the tempera 
ture at which ice melts and water freezes. The second 
accepted fixed point is that at which distilled water boils 
under the pressure of 760 millimetres (29 '92 in.) of mer- 
cury. For the division of the space between the two 
fixed points into degrees of convenient length only three 
of the innumerable methods proposed have survived, and 
one of these, tho centigrade, is rapidly becoming universal. 
The oldest system, that of Fahrenheit, dates from 1724. 
It is used for meteorological purposes, and popularly, in 
Great Britain, the British colonies, and the United States. 
Tho freezing point is marked 32" and the lx)iling point of 
water 212". At first Fahrenheit employed a scale of 180 
degrees; the zero was placed at “temperate” (9* C.); 90* 
at “ blood-heat,” the point to which the alcohol rose when 
the thermometer was placed under the arm of a healthy 
man ; and - 90* at the temperature of a mixture of ice and 
salt, then believed to be the greatest possible cold. In 
1714 Fahrenheit changed his scale at the suggestion of 
the Danish astronomer Roemor, placed 0* at his “ absolute 
zero,” and divided the space between that and the warmth 
of the human body into 24 degrees. The freezing point 
of water thus became 8". For convenience, these long 
degrees were divided into quarters, which were afterwards 
termed degrees ; thus the freezing point became 32* and 
blood heat 96*. A mercury thermometer graduated in 
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thb wiiJTi divisions of eqaal length continued above 
blood heat, registered 212° in boiling water. Thus the 
Fahrenheit scale came from a duodecimal reckoning. 

De Lisle, in 1724, introduced a scale in which the 
boiling point of water was marked 0° and the temperature 
of the cellars of the Paris Observatory 100". ITo after- 
wards adopted the freezing point of water as his upper 
fixed point, and called it 150", This scale was used for 
many years in Russia, but is now obsolete. 

In 1730 Reaumur made alcohol thermometers with their 
zero at the freezing point of water, and degrees of ono- 
thousandth of the volume of the bulb. On some of these 
the boiling point' of water was 80 " ; but the instruments 
were defective in principle and very unequal in their 
indications. Deluc introduced mercury thermometers 
graduated from 0" in melting ice to 80" in boiling water, 
and these, with Rijaumur’s name attached, are in use for 
popular purposes in Germany, Uolland, and other parts of 
the Continent. 

Celsius adopted a centesimal scale in 1 7 42. The boiling 
point was marked 0" and the freezing point of water 
100*. Linnaeus introduced the mode of reckoning from 
0* in melting ice to 100“ in boiling water, which is now 
known as the centigrade, and is used universally in 
laboratories, and in all exce 2 )t English-speaking countries 
for every scientific purpose. 

Fahrenheit’s scale is convenient for meteorological work 
on account of its sliort degrees, admitting of great accuracy 
in reading and compactness in recording, and on account 
of its low zero, whicli makes it possible in teinjicrate 
climates to dispense with negative quantities. On the 
other hand, the centigrade scale h on tlio whole so con- 
venient, its use is so nearly universal, and the advantage 
of a uniform system is so great that it must ultimately bo 
adopted for all purposes.^ 

Am TinciiMOMr.mi.— Uiidor constant ])rcsRur6 gases expand 
equally for equal ineremcuts of heat. Hence, when an air theinio- 
iruitcr ifl grailuated between two fixed points tli« graduation may 
bo continued above and liclow these points in degiees of the samo 
length ; and any numher of air 1 hemiorneters so made will agieo 
amongst themselves at every teinpeiaturc. The jiriudple of air 
thermometers is treated of in Heat {vt and examples of 

»)vciiil forms are described in that article and in PviioMErKK. 
The air thermometer is the ultimate staiidaid of reference to which 
all other thermometers are H'fcrrcd. 

Amioiiol Theiimometer.— -Alcohol, the first liquid used for 
thoniiometric purposes, possesses niiincrous advantages, and on 
account of its low freezing ]ioiiit it is always used for observations 
ill polar regions. Alcohol thermometers are graduated by fixing 
the freezing point in melting ice and by comparison with* a mer- 
cury or air thermometer at several higher and louer teuipeiaf uros. 
Recently low-temperature thermometers have been verified at Kexv 
in melting mercury at the temperature of - 4t). The law of expan- 
sion of alcohol in glass at loxv temperatures is not known with sucli 
precision as to make the minimum indications of Arctic expedi- 
tions entirely trustworth 3 ^ The graduation of ordinary minimum 
alcohol thermometers used for meteorological purposes is effected 
by coni]:)arison with mercury standards, and their indH’ations, so 
far as this source of uncertainty is concerned, may coiisoiiuently 
bo relied on. 

Mercuky in Glass Thermometer --Thu simplest form istlie 
TVeight Thermometer ^ a large, glass bulb teiininating in a cajnllaiy 
tube, and filled with a known weight of mercury at 0*C. The 
weig ht of mercury that escapes xvhen the apparatus ib heated to 

* The process of converting readings of any one of the three existing 
scales into those of any other is a si m file matter of proportion. They 
stand in the ratio of 80 ; 100 : 180 (32 being suhiraeb'd from Fahren- 
heit temperatures l>efoi*e the calculation is made, and a<ided to the 
result when converting from Reaumur or ccntigrmle into Fahreulieit). 
An easy rule for changing centigrarle readings into Fahrenheit menially 
is— multiply the centigrade temperature by 2, subtract one-tenth of 
the product, and add 82 : e.g., 10" 0. -20- 2q-32««60" F. These 
rules are only to be sfiplied to thermometers madn witli all modern 
precautions. When the boiling point was determined by iininerMiig 
the bulb of the thermometer in boiling water or m steam at any 
pressure other than 760 mrii. appropriate corrections have lo he 
Applied. For a detailed histurical account, see Ilenou, Histoire du 
Thermometre,” Annmire Soc* MH. de France^ 1876, 


100® is determined, and tlie temperature of any enclosure is then 
ascerteined by placing in it the thermometer filled at zero, and 
weighing the litiuid that runs out, Thennometers on this principle 
wore used by Regiiault in hia celcbrnled reseaiehos on steam. 

standard Themomchrs T]u» tube is bometimes made with 
elliptical boro to ensure visibility of the mcicury column, but it is 
usually circular in sei'tion. The internal diameter must bo as 
nearly as possible uniform. This is tested by a pinliminary 
calibration in which ii slioi t tliread of mercui*y is measured in 
different fiarts of the tube. The length of stem and the range of 
the fhcrmoinoter having been decided upon, the size of the biUb is 
calculated from the known expansihility of mercury and the section 
of the bore. Tlie bulb is maefe as nearly as nossihlo the required 
size, cither by blowing it from a liibc' or prcterably by forming it 
of a glass cylinder, and attnclied to the stem. The bulb is usually 
cylindrical in form and it must be uniform in IhiekneHS. Th'e 
utmost care icquires to bo exercised to keep the bulb and stem dry 
and clean and to fill tlnun with puie mercury recently distilled. 
The mercury is boiled in the thermometer for sonic timn to drive 
out all traces of air and moisiure, ami the point o! the stem is 
sealed off. If the thermometer is not mtemleil to measure tem- 
peratures up to the boiling point of inoicmy, nu expansion should 
t>e made at tlio top of the tube to pievont bursting Iroin accidental 
overheating. Under Heat (vol. \i p. 561) the rliaiiges of volume 
wliich thermometer bulbs undergo in cooling and for a long tune 
afterivards are discussed. The process of auiicnling by licating to 
a temperatuic excecdiiij^ 400' C. for home Imurs as originally pro- 
jKised by Person," or in vapour of merciiiy for several days as 
recently jiraetised at Kew, renders the tliermometer inueh less 
liable to suffer change of zeio by the lapse of tune or by heating to 
any lower temperature. All instniirieiits of jirecision slioulu he 
treated in tliis xvay, or kept for several years after they liave been 
filled ami sealed Iw'fore they are graduated. 

The liist fixed )»oint on the scale is marked at the place where 
the mercuiy htaiuLs when the llicrniometei is buiiod in melting ice 
from which the water is allowed to cluaiii away, the soeoiid at the 
place where the mercury stands when the thermometer is immersed 
in steam of water boiling freidy iindei the pressure of 700 mm. 
(29*92 inches) of menuiry c<>rre«*teil to 0" (J. The space between 
these maybe graduated eithir lu arbitiary eiiiiidistant divisiona, 
as it is l)est*to ilo in delicate iiistiuments, or in degrees of any 
scalo. Ea(‘h degrei* eentiguule is bf tlio volume of the tube 
between the fieeziiig and boiling points ; if the tube is quite 
uniform in bore the degrees will be of equal length and may ho 
m.irke<l off eonectlv by a dividing engine. If the i>rolimiimry 
calibration show’cd tlie tiili* to vaiy in dianictoi, the dcgioo marks 
aie often adjusteil to conesjiond lo intervals of equal volume. It 
IS better in all cases, whether degrcc.s or nihitrary divisions are 
adopted, to have them ot e«pi.il length and coiivct the leadings by 
the ralihration < urve. The scab* may bo eontiiined aboxo and 
la'nealh the fixed j)oints in degrees or dix’^isions of the same length. 

Calibration consists m incaMiring the internal volume ol the 
thermometer tube by means ot a tin end of morciiry detached from 
the main column. There are s(‘vcTal ways of doing this, for parti- 
culars of which reference may bo ma«lo to the Untish Association 
JiejMrl on the subject (18S2, pp 145 204), wliero refcicnccs to 
oiiginal mcinoiis aio given. The best anil simplest is Gay Lusi ac’s 
“step by steq)” melliod. 

The most lecent and tt])]»roved ]*Toresscsof mniiiifictuiing, testing, 
and using standaid theinionicteis of gicat delicacy and high pre- 
cision are desciihod by Guillaume in liis “Etudes Thennometriques" 
(ymm/AC vt Mfinoin s* (hr /Jureau lulenmtionul (Ic<t Vouh ct Mes7m% 
V., 1886);® for additional information the woik of Pickering cited 
below may also ]>o consulted. 

l^tmparison of Thn mometers —As the n]q»arciit cx]»ansioii of 
mei-cury in glass from -39’ to 100’ C ■* is very nearly j)roi>ortional 
to the amount of licat im])artid to it, a Ihonnonietcr made and 
divided ns indicated above is a natural staiidaTci. Rut tlie njqmient 
expansion with dnieieiit kinds of glass diffcis (see Hkai, vol. xi 
pp. 563-4),^* and, excejd at the fixed points oi near them, mercury 
thermometcis of diircreiit coiistiiiction xvill only fortuitously agree 
absolutely among themselves or with tlio air thcnnoineter 
Hosscha® states that at 50" C the mcicury thcinionictcr shows 
an error of 0"'5, otlicr exjjcrinieritors pliice it as >ngh as 1“, hut 
l^Iascart found it to amount only to 0® 06." For purposes of ordi- 
nary exjienmcnt thcniionictei.s aic eomj>ared at seveial tempera- 
tures with some standard inslniineiit of known xalue- that of tlm 
Kow observatory for Gieat Riitaiii,- and all results aie stated m 
terms of the standaid. Tlic methods of lonipaiison at Kew aie 

® Com pies llendtia^ xix., 18H, p. 1314 

* Abstract by Giiillaunie lu the S^nnees de In Ftan^aiae ae 
Fhys\qvi\ 1886, p. 219. 

* Ayrton and Perry, Phil. Mng. [5], xxn 18Ji), p. 32u. 

® Sco also Kraffts, (bwpicj xc\ 836. 

“ Comptes Jlendus, Ixix. 875 See Noie hy Kegnault, tbid., 879. 

^ Bertlielot- hffcamque Chimirpie^ vviTT 
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described by Vslib {Proe. IL S., vL 181) and Wbipplo (Mil 
Maq,, [6], xxi., 1886, p. 27). 

71)0 reading of thennomoters is greatly facilitated by the 2 >rocoas 
of ouamclling the back, and atill moro by that of entirely burronnd- 
ing the lustrunient wiUi enamel except over a nairow hinp tliiongh 
which the morcury is eeen.^ The enamel must not be allowed to 
encroach on the bulb, for that would endanger the homogeneity 
and fttrength of the glass. 

THRimOMKTKKM EmPUHTED :P0U SPBCTAn PuRPOfeES. —P%sicaf 
and Chemical TPbrfc,— *For all purposes of minute accuracy where 
thermometers are applicable standard instruments must l)c em- 
ployed, They must be used in one position only. The stem is 
usually engraved with an arbitrary scale of equal divisions, the 
total range not exceeding 15* 0., and readings are made by a 
rathetometer at some distanco. The use of an intermediate bulb^ 
hnt recommended by Person, enables the tixed points to be 
observed on instruments of very short range. Results of great 
accuracy, certainly to 0**006 C., may bo obtained in this way for 
comparative purposes if suffioicut care bo taken ; but the greater 
the sensitiveness of a thermometer the moro difficult is it to obtain 
a series of concordant readings (Heat, vol. xi. p. 5d2). Pickering* 
uses thermometers of extreme sensitiveness, in which, by conveying 
the excess of mercury into an exjmnsion at the to]i of the stem, he 
secures that the same part of the short arbitrary scale is used for 
every temjHjrature tliat Jias to be measured. In physical researches 
thermooloctnc junctions arc more often used than thermometers 
lor measuring veiy small dflferences of tempera tuiv. 

For ordinary work in a climnical or physical laboratory thermo- 
meters are used which can be read easily to one- tenth of a degree 
centigrade, and have a range from 0* to 100*, or in some cases to 
350* u They are always either engraved on the stem or graduated 
on an included scale (see Hi A'J, figs. 4, 5), and aie not mounted on 
frames of any kind. It is not nceessai} to calilaatc such thermo- 
meters ; but they sliould lie compered witli a standaid at several 
temperatures and ficquently verified in melting ice ond steam of 
boiling water. 

Zincke’s cbemiial tbcmiometer fur liigb temjwiature has a scale 
coromoncing at 100* C. In Goisslei's nitiogen theniiometcr the 
range is extended by raising the boiling point of the included nici- 
CU 17 , the up])cr part of the tube being tilled uith luiefiod nitiogen. 

Meicoroloffioal . — ^Tho thermomotor was eaily applied to the study 
of differences of climute, and this is still one of its most important 
uses. The wet and diy bulb thermonutDs placed in the shade 
give the temperature and liiiinidity (see HMmoMK'iiiY) of the 
surrounding oir, but sliado ” and *'6urioumliiig air’* leipuro to 
bo defined. Shade is iuteuded to exclude lain and j)ie\4*iit all 
radiation ; and the snriounding air is that of the atiiiOH])lu le in the 
neighbourhood of the thennometm outside any shelter that may be 
used. The simplest way of observing is to hang up a tin rmometer 
in the shadow of some lather distant object and leave it until it 
acquires a steady teinj^ieuituio ; but this method Jms been found 
impracticable and docs not give veiy exact results. 

In different countneH dilTeieut patterns of tberraometer shelter 
are employed and exposure taken place at a diflereut height above 
the ground. Results so obtained cannot be cntically compared, 
and the relative mean temperatures of the atmosphere in different 
countries are onlv known to within one or two degieos. The 
Stevenson double-Iouvred screen {.see vol. xvi. p. 115k a box open 
below, provided with a solid roof, is used at uU iueteorologicai 
stations in Great Britain. It is filaced 4 feet from the ground, 
and {.tainted white outside and inside. The icsults derived from 
its use are comparable, because the conditions in wiiich it is em- 
ployed are the same, but the geiieial intioductiun of a double roof 
wmuld greatly add to its efliciency. K\{>osuic outside windows or 
in wall boxes is the rule in Austiia. In Franco the Reiiou so ecu 
is largely used; it is a flat roof one square metie in (xteiif, and 
doable; the thermometers are hung iindet it two inctics from the 
ground. A siinilar roof, but of much larger size, is employed in 
Australia, in combination with a metal thermometer-box. A 
metallic box, constructed of double louvres wdtli tin an -space 
between, finds favour in Spain. In Russia and Switzeilund ^Vllf^.s 
shelter is extensively employed. The thermometers are enclosed 
in a case composed of two or three concentric sine cylinders per- 
forated to admit air, and placed 11 feet above the giound. I'hcy 
are protected bv a large shelter of wood, the south w'all and loof of 
which are double and made of solid boards, between which air' 
circulates; the east and west sides are louvred, and the north side 
entirely open. A similar shelter is used in Canada, to cover a box 
of sinipe sheet-iron louvies in which the thermometers aie {dared 
4i feet from the ground. Vaiious systems of cxposuio were 
authorized in the United States until 1885, It was thou decided, 
as the result of experiments* carried on for nearly two ><«ar.s, that 
a uniform pattern of shelter be adopted by the Signal Service. It' 

I Whipple, iJri/. Auoe, HfpoHt, 1S8«, p 9S7, 

S Phtt J/ap., CS1, xxi . 1S8G. p. S31; zxlil., 18S7, pp. 40], 406 
» H A llasen, «Then?i®w®*<»»‘ExpMurB#” Paper* of Bi 


xwli , 1S86. 


iper* of Signal Service, No. 


r'K'v 

wooden box, 3 feet 6 fnCliM long,’ $ Ml wm ^ 


is a slngle-louvred wooden L . , w 

and high, wiUi a movable bottom and a double roof. Th4 hmvroft 
are {irovided with an upright flange on their inner side, dosfgneil 
to keep rain from the thermometers. The bottom of tbe shelter is 
to be nxed either 9 feet above a roof or 16 feet above grass. 

All these screens are confessedly imperfect, although most ni 
them are well adapted for the climates in which they ere used, 
Kumorous comparisons of diflereut screens with each other have 
been madc,^ but in some cases sufficient precautions m the way of 
using iu&trumenta precisely similar and only dissimilarly situated 
have not been observed, and the results are uncertain. A mitical 
comparison of the leading forms of thermometer shelter in use is 
still a desideratum. 

The sling thermometer* {thermo7}Utre fimde), a small thermo- 
meter whined in tlio air at the end of a stting, is often used s$ 
a standard, and gives moro correct madingB than most closed 
screens. All open screens are untrustworthy, Aitken* has 
devised a series of thermometer boxes on a new principle, radiation 
being taken advantage of to produce a constant draught over the 
thermometer bulbs by the use of 
a long blackened chininev. These 
give admirable results, very small 
and blight objects are little affected 
by radiation : hence thermometers 
with bulbs of small diameter and 
coated with a bright deposit of 
gold or silver have been used with- 
out screens. The air teniporatuie 
has also been calculated by means 
of a formula from the readings of 
two similar thermometers, the bulbs 
of which aie unequally affected by 
radiation. Some form of sling ther- 
mometer should always bo used for 
observations at sea; the Boaid of 
Trade scieen generally employed is 
thoroughly objectionable, and can 
only give modeiatcly good results 
by the oxeioise of great precautions 
oil tho part of the observer.^ 

As a rule, thermometers for 
meteorological juirposes aie made 
with spherical bulbs, although 
cylindrical lesorvoirs present cer- 
lalu advantages. I’o ensuio per- 
fect uiiifomity in registiation, tho 
bulbs should all be as ne*uly as 
possible of one si^e, conatiiicted of 
one kind of glass, and the mount- 
ing pcrteetly unitoi in. Hetter-dass 
instruments have tho buib clear of 
tho frame, and the stem attached 
to a blab of metal, of porcelain, 3 —Altkon’iiThcmnometcrScieen 
or of glaw backed by wood; but »>rM.*lmum'nwiinom««r. 
^ometiiiK's they are simply fixed to a boxw^ood scale. In all oases 
they should be giaduated on tlie stem, and conqmred wifh a 
standard, but in view of tho unceitainty of the methods of thoi- 
moinoter exiiosure gieat delicacy is undesiiable. 

The influence oi heiglit on thermometers for asceitaiuing tho 
tonipciature of the air has been investigated with somewhat con- 
flicting miilts,* the disparity is at least paitly duo to the use of 
dissimilar iiistrumoiits. 

Jieqhtennq Thermometers. -Rutherford’s maximum, invented 
before 1790,** was an ordinory mercury thermometer nlaccd horizon- 
tally ; the column pushed Inifore it a small steel imlex, which was 
left fit the liigliest {loint reached. It is little used now'. 'The 
maximum theimoinetcrs in common use for meteorological pur- 
|>oscs aio Kogretti & Zinnbra’s and Pliillips's. 17 k> former is a 
modified outflow theimomcter. It is made with a constriction in 
the tube near the bulb, ]»ast which the mercury easily expands, 
but cannot loturii when the temperature falls, as the column 
breaks at the n arrow cil point when the fluid in tho bulb begins 
to cowtiact The thermometer acts horizontally, but Eveiett 
devised a modification which is hung bulb u{)pormost, and the 
mercury, as it passes tho constriction, falls down and stands as a 
column in the inverted tube. The tlicrmometer is sot by swinging 

* Gaster, Quart Weather Report for 1679 0882), Araendlx U.; WJW, Mittheir. 
tier mturfioreeh Oe$§U*eh tn Bern, ]860, 108; Uarilott, Quart, J, Rop. iiet, 
Hoc , 1870, V. 217 ; Stow. 18M2, vlit. 228, Gill, tb,, 18Si, vlU. 288; Mawley, fA, 
1884. X. 1; AUken, Proc, R. S. 1884^ xli. 681 ; DickMn, 46., 1885, xiU. 19S; 
Horen, ioc, eU, 

* The flm use of this Instrument is nsuelly stated to have been hy Arage 
(0uvee», ]856, vili. p, 600), but Saussure employed It for vet-bulb obiervatlone, 
and doubtless Invented it (see Vopapes Sane lee Atpes, 1796, iv. p, 867X 

9 Proe. R S l\ 1884, xil 660; 1885, xlii. 199; 1886, xUl. 982. 
f Cabome, Quart J Roy Met See,, 1881, vil. 10. 

* Uaarn, loc, ett ; Wild and Cantoni in Report of Vienna Moteorologleal Oon- 

fctonce, 1874; Symons, Prec, JL iS., 1888, xzxr. 810; Omond, Preb. R, A 
1886-87. i Trqtu. 8.a.X, Hi., IIH, p. MT. 
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it nuuimtCtaa, olaimdd albo by Walftrdin, Itos a |>or 

tion of the mercury thread eeparated from the rest by a mmute 
bubble of air It is placed horusoutally, and, us temperatuio 
increases, the detached portion of mercury is pushed foxwaid aud 
18 not withdrawn when the main column retreats toward the bulb 
on cooling It is sot for a new obsunation by bringing it into a 
vertical position and ta})ping it slightly By icdm ing the length 
of the index and the boio of the stem this thermometer may be 
made suitable for use m any position without altcniig its itgistci 
Walferdm's outflow maximum thormoimtd is a modiiicaiiou of 
that of Bold Charles Cavendish^ aud the typo ot a nunibci of 
simdar instnimeiits It is set by filling the stem eiitiiely 
with mercury irom a lateral chamber at the top (hg 4). 

The instrument IS jJilaeed \ 01 tically, and as temiKiiaturo 
rises moronry ovoiflows into the losoivoii To be read, 
the thermometer is bi ought back to its original tcmpeia^ 
tuie, then the number of degiee spaces loft vacant at the 
top of the tube shows the excess of maximum tcmpeia- 
tum above that at the time of sotting 

The minimum thermometer iii most fiemient use is 
that of John Rutherford, invented in 1790 It is d spirit 
thermometin, picftiably filkd with amyl alcohol to itduco 
risk of distillation, lu the column ot which a small porce 
lain index is me laded Ihe lustruuicnt is hung hori 
/untally, and, os tempciatuin falls, the index is iliawii 
back by the suilaco tension ot the fluid When tempera ^ * 
ture rises, the liquid flows pist the index easily, ha\ing it at the 
lowest point attained Baudiii luvontod a modi tic itioii tailed the 
ihermonUtre d umilcan in 1802 , it acts veiticall>, the index being 
iixod by a suiing, as m Sixes theinioiueUi, and sot by i long 
gloss noodle iiielueled iii the stem, which, when the instiumcnt is 
inverted, falls on the index and dti\es it to tin suriace of the 
alcohol The niei(urnl minimum of OisclU is an iiistiununt of 
gieat elolicacy and bciuL>, exticiiicl> diiheull to make, aud ice^uu- 
ing careful lundling in its ; 

use A side tube ot wide 
bore ae (iig 5) is joined 
to the stem of an oidi 
nary mercurial thermo 
metci noai the bulb This 
tube terminates 111 a small 
( hambt t ah^ cut oil by a 
poiiKiidiciilar glass diaphragm which is peiloiated by a hole of 
gieatoi elianutci than the themiomctei stem AVhtii s(t the 
mcicmy lu the stem indicites the actuil tcmporatuic, and the 
(liainbcr is empty On tlic pniuiplo of Balfoni Stewarts fluetui 
tion thcrmoinctei,-* when llio instiuintut ij heilcd the mtreuiy 
lemaius ststioiimy xu the stem but ixnuids into the clumber a/; 
^Vlicn cooled, tlio mei< uiy pisw s out of tin rhxiuboi , wlirn tins is 
empty, Ihe tunpcrituic his ictuiucd to that it whit h the iiistiu 
ment was set, the suifsce atti ictiou of gl iss and mciciir> jne\cnts 
the fluid leaving tlu dujdiiagm ft, and all subsiquent coiitiaetinn 
takes place from the stem The jositioii of the nuicuiy coluiiin 
in the stem maiks the uiiiumum t( iiipeiatuiu sinn last setting 
Ihe instruincnt is se t b> i using the bulb end and allowing all the 
mcicuiy to flow fioin tlu chainbei 

Themiomctei s which ru nd the adiial teinjciatuio at any 
nquiiedtinio by a change of position pioductd by a dork were 
cniplnjodbj Blue 1 add* i ^ m lS2b Ills pioccss was cernpUeited 
and unccitam Iscgictti & /anibra ha\( a bim]Ui aiiau^^cnic nt 
^hat woiks well {Several ot then icicisiiig llu imoiiutei's (sto 
under Tiee}) ben Tliennonutei '*) mo pi\otcd on a fiainc, uid held 
upiight by eatc hes which lu with Ir iwn m tuin at de timto intervals 
by an clceli c I anangcnieiit ugulated by a tlotl 1 ach in^tiu 
ment, when it icveises, pi< serves the iceoid of tciiipcratiuc at that 
moment until it is set ugam 

No thoioughly satisfsc toij self legistcnng maximiim or minimum 
thcimomctei has >et been nioJucul In all existing luiius the 
indications me liiblo to bo aibtiubcd by shaking Wluic al ohcl 
18 the fluid used, it is ipt to volatih/e aud accumulate at tlu top ot 
the tube, bo rcgistcung a much lowei temiK ratine than actiully 
recurs. It is exticmoly diftu nit also to fiec ilcohol theimoincters 
ftom ait, which giadually tsiaiies fiom solution in the Rmd and 
renders the iiibiiument untriistwoithy oi even useless 

Jladwtwn Thumon^ietets — llie intensity of solai i idiation is 
measured by the pjihehomoter, wine It usually eoiibists of i IkmIv 
heated by tlie sun’s rays and a thermometer to me isnio the iibo ot 
temperature In meteorology radiation is ineabiiud by thcinio 
meters simply exposed with blatkcned bulbs Results of tlii 
utmost dn 01 mtj ate given bydiflbitnt methods. Ab there is no 
means of determining the tine measure of ladiation, all tint cm 
be done is to have tlio instmmeiits whose indications are to lu 
compared construe ted and exposed in the same waj Iho iisuil 




* PhU Tran» ) 17/>7, p 800 Homy Carondtah b icgistir t hoi monuf i la on 
anothbi prlnciplo and a much leas pmetlcal Inatrumont (aie Wilsons lift ej 
CavmdUh,'^ 477) 

^ /Voe. a » Tremi a S 18i6,x 837,440 


foim, as suggistod bv Hcjscbel, n a maximum theimometer 
With a snhe Ileal bulb halt an imh in diametci coated with laiiiri* 
black and placed iii the eentu ot a Kphencal ve sse 1 of clear glass, 
24 me hes in diameter, an I JxhausUd oi an Ihe state of the 
\ u uum may be ahoun by im ludm^ a small mcroniial manometer, 
or a radiouictt 1, or by sulduing m platinum eketiodcs through 
which a dischaige can be m ide in the inteiior It is not essen&l 
that the vacuum be veiy perkit, some obscivcis piefer to employ 
a glcjbe filled with div an loi si paiatc iiistrumeuts t<i be cW- 
pai ible, Whipple < and 1 eirtl » have shown that the bulbs must bo 
tiiily sphencHl, of equal thukntss and bi/o (a diflennco of 8 per 
c< lit 111 diameter pioduces \ inations of scveial ekgrccb), blackened 
suflitiently to absoib all radiation tailing on them, and plai e d »ecu 
lately m the centre of perfutly spheiical emlosures, which must 
ilso btt of equal diamcte i I he st( iii should be as small as posbibk 
m propoitimi to the bulb, and btfoio bung used foi eomiWatm 
purposes all xadiation tlieimomctcrs should bo compaied witli an 
arbitraiy btandaid by daily exposure foi seitral wee ks to sunshine 

Minimum ladiatioii thormomettis, intended tomcasuio radiation 
from the inith at night, aie usually tilled with alcohol, and much 
ingenuity has been exjiendcd on increasing their delicacy The 
bulbs aro made very large iclativoly to the boie, and constructed 
BO as to expose a giiat suifacc, the icsoivoir being often helical, 
lenticular, anmilai, si)0()n shaped, toiked, or even like a giidiron 

Latth IJiernwmctcis intioduced the use of sluggish 
theimomctcrs packed lu non conducting mitoiial tor taking thn 
temjiciatino of the soil at diffi icnt depths Synion s cai th thermo 
meter on this pimeiple is a slow ae tion instrument ease d in felt, aud 
IS luweied by a chain into an non tube which has ptcviously been 
sunk to tin lequiied depth It maj be witluliawn and read wilh 
out changing its ice old 'I ho undcigiound tcinj eraturo committee 
of the Bntish Absueiation lia\o used both slow-aetioii and self regis* 
teiing thermometers lor their obsenationa in mines and shafts ” 

Thcimomotcrs with vn\ bug stems, which cm bo read above 
ground, iittorl m deep boiings in tlu loek, lu used it the obseivi 
tones of Giocnwuli and Ldinbuigh foi invcstigitnig earth tern- 

I ciatuic Those at pi< sc ut established at the Royal Obsci vatoi\ , 
Edinburgh, ^ aro the suctcssois ot a set lived in the rock in 1887, 
and btokcti au ideiitally lu 187(5 Ihey aie ]d ic ed with then bulbs 
at dcptlis of 25, 12, (, > feet beneath the buifaco respectively, and 
one has its bulb justio\crtd I he leadings of the intormcdiate 
thennomelcis siqipiy data for con rc ting the long (olumiib of 
alcohol m the dccixt omsior the dilkunt teinpuatuus of then 
diirrrcnt paitb. Allowame nny bo niailc ioi this clfict without 
eakuhtioii by utilizing the pniuiplo apjhod by Siintt ( lairo 
Dovillo to pyiometcib A bceoiil stem, bimilar m oiorv way to 
that of the thcimoiiutc i, ncaily filled with the same fluid, but 
heimctically scaled at the lowei end is lived be side the tlnimo- 
nutd stem Ihe lluetuations it shows in due solely to (uus(» 
all cling tb( sUni ind nc t the bulb of the llurmomeic i, and they 
aio tlimmatcd fiom the le idiii^s of the latlc r 
bv taking account only oi the diflcuiuo of 
kvtl of the fluid m the two tubes 

Http bvA 21ifrmumHn ^ — llu fullest ob- 
strviiions of w iinitb bnicalh the siiifa o 
wen iiiib ly i using Mimjkscf witii m a 
i alvcd bov an I iic ting the tc nq i itiin w lu n 
it w IS 1 lought oil boanl Siussun in ad el i 
tiou to this usel sluggisli tluiin iiutus, 
which he left innntiscd toi im.i il liouis 
bcfoio 1 adiiig ills latest tluimoimt i fci 
seawoikwis Idled with ilcclid, ind hid a 
bull) iijoic than an null in diainetei, which 
wusimlcddcd in t mabs of wav end eiuhstde 
in a stout wooden easi It utt mu cl the tem 
peiaiun* ol its suiiouiidings veiy slowly, pc 
soivid it foi i long tiiiK, and give m bis 
binds, tboiuii^lily tiustwoitby i -kults On 
the intiodiu tion of legistcnng tluimoinetcis 
these wen u cd, but the unsuspected nUj,>m 
tude of tho e fleet c f ])U8snie it gix at depths 
midc iho cailui icconls mtiuly misleading 

A moclifu ition of Sim s tlunu mu In, pio 
teeted fiom pessnio by the iddition oi an 
outu bulb ])Hitiilly tdlod with i Jiiuul, is 

II )W Ubually employ r il on dc ep sc a « vj e li lions 
Ihoso u id on tho ’‘(hillciioCi uiibi flu. 
name ol Millc r C is( llu tluimoirutus, wen 
of tho foim shown in tig (5 'Jho tulc is U J 

and ])ait of cadi limb idbd with nicieiuy, tlu i st c i fh tnl < tho 
bulb, and part ot tho expiiision on flu otlu i si Ic with d ‘dj )l A 
steel index, held in its plicu by the picssuio ot a b i miiu r std 

* Quirt T R Met koc 1R7J \ \U 1KH1 x 4 

« S ipial Sentet /fof lajrei No xlH I 34 

• lor » Ksuni^ of tho null ods md woik of tl o committee see lint AStoc, 

rportJi lHh2, p 7i 

r JfVaw A ^ , 1880, xvlx p 017 
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in tlio in each limh above the mcrcuiy, which pnsliea one 

or other before it as the temperature is or lalliug, and 

leaves them at points denoting the highest and lowest tGm])era- 
tures nassed tliroiigh. The indexes are set by a magnet. The 
“Challenger” theimometers, which weie not graduated on the 
stems, were securcil side by side with i»oreclain temperature scales 
to vulcanite frames and placed in eop|)er eases peifoiated to nllowr 
a ciieulation of water. Tait investigated the wdiole .snlueet of pres- 
sure corroctiona after the return of the e\pe<lition, amt found that 
the liigh result obtained by a previous expel imeiiter W'aa due 
mainly to heat developed by eomprcasion of the vulcanite, which 
ulfectod th« thermometer in the ])rcss, but would not do so at sea. 
Tlie correetion which had to be ap]>licd was ratlier less than -f of a 
degree Eahr. per mile of depth. ^ These tlieiinoincleis require to 
he iniineised from twenty minutos to halt an hour befoie they 
a<'(|niro the temporaturo of the water, they <*aii only he read to 
quarter degrees Fahr., and they sini])l> ijulnate thecxtieme tem- 
})cratures tlirongli wliieh tliey have passed. lJueliaiian hns greatly 
improved the instrument by reducing the hoie of the tube on tlio 
niinimum side, which is that most liequentlv used, thus giving 
long degrees. An arbitrary scale is eiigiavcd on thostem.**^ llis 
morcury niezomotor is aiferted by teniiM ratine and by pressure, and 
enables tlie actual temporature (it any hnoiMi depth to bo found. 

Aime in 1845* invented a very ingcmoiis aiiangement of out How 
tbcrinonict.er.s, whieh w’cre inverted by a weight slipping down the 
line, and registered as they were liciiig <li iwn ii]». Ills instru- 
ments were decurate, hut very delicate and luuibh some 
to manage. Within the hist few >eais Negretli and 
Zambra have patented .several foiins of modilitd out- 
flow therinomctors. Tlie first instiument of the hind 
was oompheated and unmanageable, but that now 
before the jmblic is both simjdo and convenient. It 
consists of a mercury tlieiniometer with a e,\lindiieal 
bulb and a stom AU (fig. 7) of wide bore tenniufiting 
in a small )»yriform uiieuiism. Tlie stem is contiaeti d 
and eoutorlcd just above tlie Imlb, and when the in- 
Mtnimont is Itiinod upsido down the meieiin (oliimn 
breaks at this point and Hows dowm nilo the tube, 
which is graduated in the minted iiosition. To pio- 
tcct it from ]»ros«uro tho Iheiniometer is Inrmoti- 
cally scaled in a strong glass tube, the poition of 
which suviouiuliiig tho bulb contains n cjuantity of 
mercury secured by a ring of india-rubbei lemoni. 

When the thermomol(*r is mtule to tinn over at aiiv 
depth in water of any temperafun*, the loeord remains 
nearly unaltered, and, until sd for a new observa- 
tion, enables tlio aetual tempoiature at the instant 
of reversal to b« asecrtaineil at any Ruhs<‘qucnt timo 
and in any other place Tho detached eolumn stand- 
ing in th« tube clittiiges its length slightly by eliangf 
of toniperature. A seiies of experiments with tw’elve 
instruments has shown that for (iO^ K change of tciii- 
])ei*atiii'o tlierc is a difreienee of om* d«*gi«'o m the 
reading of the inverted thermometer. Jleneo a eoi- 
K’ctiou must bo applied in all cases where the teni- 
peiatiirc at whieh the thermomot<*r is icad diHeis moic 
than a few' degrees from that at whieh it was inverted, 
contrary to tho opinion of the (JeniMii obscivirs*' 
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If a thermometer is inverted iii w'ater and reiul while 
wet, the temperature by w-hieli it should he eoireetetl 
is obviously that given by tlio W’et bulb in air. In 
view of tlie gloat laiige of tenipeialure ex^ierienced in 
deep-S(‘a w’ork in Ibe irojnes, the si/e of tbo little 
ovorHow cell 15, which prevents inereury from the bulb 
from entering the tube must be considerably imieased Oo'ciied), 
before the tbcrinouieter can be used with safety foi such purposes. 
Tho Negretti and Znmhra thennomoter ncipiiies tho temporature 
of its surroimdings veiy rapidly (two or three miinites are usually 
sufficient); It can lie lead easily to tenths of a dcgice Fnhr. ; and*, 
above all, it ascertains tempciaturc at exact points of depth, and 
lias thus revealed layers of rcmaikahly varying tcni]ieratuie® which 
could not have been detected by the other mstrnments iii use. 

The loaded wooden frame originally employed for reversing tho 
thermometer is unsatisfactory, and Magnnghi’s rcveisiiig gear 
actuated by the revolution of a small ]iropeller set in nioiion 
by the water xvlien the thermometer is drawn up brisKIv, is not to 
bo trusted in shallow water or where llieio aro lajnd curicnts. 
WJion tho pin is xvithdrawn tho therTnometcr case tmns over and 
is clamiied by a side-spring on tho frame. Rung® adoi»tcd a 
simpler and better though soinewliat clumsy frame, in whn-h tho 
thermometer was made to turn by sli]»piiig a weight down the line. 

1 ChaUengti'*' NamUtt^^ it , App 1., 1882 

* For a aenntttl account of doep-suu tlioimoniofora, aeo Unchanan, Pioc, R. 8, 

if., X. 1878, 77; and •* Reports, Aairutive, vol i., 1884, p. 84. 

* Jnn CMm. Phy$., [A], 184*5, xv. 1. 

< Krqebnu$e der Untenuehungensfahrt der Drache Berlin, 1880, p. 3, 

« Mill, Jour. Scot. Met. Soe. [»J, 1880, No. Ui. p. 280. 

® pen TeknUke formings Tidskrift, 1888. 




The United States Fish Commission^ employ the ihemomeier in 
a finme adapted for use on a wire sounding line, and also actuated 
by a messenger, but the thermometer is not clamped on turning 
over. The Scottish marine station ])roducod* a modification of 
Ma^aghi’s frame, the jiropoUer being replaced by a forked lover 
hold down by a spirnl spring and raised when the thermometer is 
to ho reversed by the impact of a Rung’s messenger (fig. 8). A 
messenger placed on tho lino be1ow% and hung by a loop to the 
upper groove of tho thermomoter, is let go wdion tlio thermometer 
turns and reverses another instrument lower down. Instead of 
being lashed to tho sounding line, tho frame is retained by a ram's 
horn spiral below and clam]>ed by a small vice 
at the upper end. Buchanan has modi (iod and 
simplified tho frame, comhining its mode of 
attachment to tho lino xvitli tho American 
method of reversing. 

Neunniyor*' has attempted to use a photo- 
graphic thermograph lor de<‘]»-soa work, tho 
light being Hupjdiod by a Gciasler tube excited 
by a small bntteiy. Siemens’s electrical tber- 
iiiomefer bus also been cx})erimonted witli,^® 
blit bus hardly been bi ought to a piacticablo 
state, and the same may bo said for the use 
of Ibermoclccti ic jumd ions. , 

llypmmeter.- 'rho boiling-point tbermome-' 
ter oi liypsoinctcr may bo used to obtain an 
independent measure of the pres.siiro of the 
atmos])licrc, and so to deterniino an altitude 
or veiify an aneroid barometer. It consists 
ot a very delicate morcury IbeTinomoter gradu- 
ated only for ‘20 or 25 degrees Fain*, in tho 
neighbourhood of the boiling point of water 
ami diMded on the stem into tenths. A 
large aneurism on the tube a little aliove the 
bulo shimld allow the lieczing i>oint to be 
verilbd fiom time to time on tho jmrtion of 
stem beneath it. The llidmomelei is hung 
in a cylindiieal tin vessel in which water is 
hmled'bv a spint lami» placed underneath, 

Tho bulb must be raiw'd (*onsideiably almvo 
the lc\el of the waiter, and the wdiole stem to 
the top of the mcreury column immeisted m 
the fleam. Alter stiMiu has bci‘u escaping 
freely foi some lime the temiicrciluve is read, 
and by lefeienee to a table tho biiromotric 
piessu're, and consequently the altitude, is 
obtained. 

Chmeal Thrrvumrtrn . — Tim first use to 
which thenuoineleis weie n)qdieil was the 
study of the feinpeiatuie ot the blood m 
fcveis ; and the coiistaney of tbe temjwiaturo 
of tbe bealtliy Iminan body was for a eciitnry 
considered sufficient to entitle it to the po.si- 
tion of a fixed point in graduating tbermome- 
ters. Tlie incicn.sed imjioilancc now attached 
to tem^iciatuic in disease has led to tho juo- 
duction of many forms of clinical thermo- 
meter. The large instruments intended to lie 
read tji sUn aro iiow^ entiridy RUi>crseded by 
small maximum self -registering thermometers. 

< Graduation is eanieil to oiie-hfth of a degree, 
and tim usual range is about 25 degrees Fuhv., 

— from 85‘ or fiO** to 11 0“ or 11 5^ i flive-shajied 
bulbs have been used, but a eylindiiral form is most common. 
Theie should he an airniigemcnt like that suggested for hypso- 
metors to enable the fi eeziug point to be vi'i ifiod. CnselJa’s lliermo- 
ineter on riiillips’s sy.steni has a small expansion on tho sitmi, 
follow’ed by a coiitraetioii, to prevent tho index following tho rest 
of tho mcR'ury into the bulb when the iri.stmnient is not in use. 
The “half-minule thermometer” is quick in action ; it has a bulb 
of very small diameter and an extremely fine boro, tbe morcury 
thread being rendered xisible by Hii'ks’s nirangement of a leiis- 
trontcil stem. Immiseb’s aviticous tIi(‘vmomcter is recoiiimendcd 
for (linical use on uceount of its hinall siz-e, eonvenieiit shape, and 
lion liability to get out of onler. 

milometers for Ttvhiikal /’nrpescs.— 'I’bcsc arc made in an 
iufimte variety of forms, acln])ted to tbe various processes of manu- 
facture and industiy. The sciilo is often dispensed with in those 
instruments, ii movable jiointer being fixed at the point at which 
the mercury is to bo kept. Air or steam tliennomcters (see Pyno- 
WKTKU) are ia])idly superseding mcrcuiy instrumentH for all lem- 
penituies above the boiling point of water. Tho cheap German 
jiaper-scnlo tlicrniomefers aic largely used, fitted in wooden c«fic.s, 

7 Report, 1883. 

H Mill, yVtfc. R, 8. L\, xiU 1884, 028. 

9 Nature, vUl 195. 

Challenger” Reports, Narrative. 1884, 1. p. 0& 
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diiiiy thermometers, and a larger sire for brewing purposes ,| 
Alarm thermoincters are often employed, in which electric c(nit.i(t 
IS made and a boll rung when the tcinpcraturo exceeds or falls 
short of a certain limit, Thermostats of various forms are made 
use of, in which a tliermonicter, by tlio position of the mercury in 
the stem, regulates iho gas-snpply of a biuiier and thus the heat 
of an enclosure* 

Metalli/C Thermometers dc]K*nding on change, in 

length or form of composite metal bars, such as Cngh Ion's zinc-iruu 
bar and Bregnet’s silver-gold-platinmu spiral (see l*YiioMETi:u),ar«» 
converted into registering instrumoiits by the addition of two 
light pointers pushed forward by llio imlex needle as it travels 
round the graduated arc to cither side and loft at their extreme 
points. Jurgensen in 1841 constructed a chroiiomettM*, the balance 
wheel of which was arranged so as to exaggerate the ctlccls of 
change of temperature and thus to afluct the rate. It famished a 
very close approximation to the mean tcinpcrutiire between the 
intervals of rating, and was approved by Arago lor use in olwcr'»a- 
tioiis. Hermann and Pfistcr’s metallic theniiometer ‘ is probably 
the best adapted for meteorological pur{ioscs, ami has given 
satisfiictory results at tlie Xurndi observatory. It is a Hat hpiial of 
brass and steel, which unrolls and coils up according to changes of 
teinpcratuio, moving an imlex on a dividetl liori/ontal circle and 
marking the maximnm ami ininiiiium by light pointers. In oidor 
to secure regular results, the iustniment must he annealed by 
heating for some time in lioiliug linseed oil. 

Several instiumcnts known popularly as metallic thermoniclers 
depend on a diilcrent ])rinciple, tliat of Iho change of lorm in a 
tliiu metallic enclosure eontaming liquid. 

Immisch’s avitreous thciinomcter (iig. 9) is 
an example. A niiiuito Bourdon’s tube is 
fixed at one end, and the other boats on Iho 
short arm of a lever, the huig arm of wliicli 
acts by a rack on tho ]uiiioii loiming the 
axis of tho pointer. It is only one inch m 
diameter ami oxticmely accurate. 

Tltcrmographi>. ‘-Tin* first form of thermo- 
graph, due to Wheatstone, uas an electrical 
ajiparatus. It has lecciitly been improved 
by Van Kysselbcrghc, in whose bands it has 
assumed the ^ollo^Ying form. The ihernioniu- 
terisol rather wide boro and ojmmi above. At 
iiitei vals of <iuarter of an liour a wire is moved 
gradually dovm tho tube by a clock until Fio. 9 --TumaviVs 
It touches tho mcrcuiy; an electric, circuit AMtuousi Tiuiniomctei. 

IS thus eoTiipleteil, and causes an nideiitation by a diamond ]>oiiit 
which moves in the same way as the uiie down a rotating cylinder 
covcicd with thin sheet eoj»pei or zinc. The metal sheet is renewed 
at each revolution of the e.\liiKler, ami it is sutticieiit to join the 
indented points with a gtaver to have a pl.ito fiom wllicli any 
iinmbor of copies of the iccoid may lie printed, Cupps thermo- 
granh records liourly on a revolving cylinder. It consists essen- 
tially of a mercury tliciinomcter (’oiled into a flat spiral and .sus- 
])Gn(Icd on a horizontal axis. Any change of temperature displac»’s 
the centre of gravity of the .system, and the in.strument lotatcs 
through an are, moving a ]>eiKil as it does h(». A peifeetly con- 
tinuous record is produced by Iho photognipliie tlicimogiaph Wet 
aud dry bulb thermoniclers aio so aiiaiiged Hint a beam of liglit 
passes through an air-speck, uluch sej)ai.ites pail of I he meicuiy 
threa.d, or through tho vacant of the tubi’, and tails on a 
rotating cylinder covered with photogiaphic paper on which jt 
traces the curve of Icnijairature iluct nation. Tins .iiqmiatus is 
probably the most perfect of its kind. In Bowkelt’s tiieimogiaph 
tho change of form of a curved tube coiitaiiiing oil moves a pencil 
radially over a card turned hoii/ontally by a clock. The lesultiiig 
turyo is rcfciablc to polar instead of r(‘ctniigular oooidiiiatcs ; the 
radius measures tcmpcratuie, the angle time. Richard’s tlieiiiio- 
graph is also actuated by means of a scaled metallic caj»siile con- 
taining fluid. It draws a continuous cm VO in ink on a K’volving 
drum on which om* sheet lasts for seven days. This instiuiueiil 
is largely employed in observatories to check eye obs«‘rvatioiis, and 
is peculiarly adtqited for use in ])osilions to which access cun only 
bo had oecii.sioiiaIiy. Jt is made in many forms, one of which is 
Rl>ccially adapted lor marine work, the sealed cai^sule being lolled 
into tile foiiu of a cylinder ami cx 2 >osed to tiio water on both 
surfaces. ; (H. R M ) 

THfiROIGNE ])E MlSUICOURl, Anne Joseph 
(1762-1817), was born at Marcourt (from a corruption 
of which name she took her usual designation), a .small 
town in Luxembourg, on tho banks of the Ourtho, on 13th 
August 1762. She was tho daughter of a well to do 
farmer, Peter Thdroigne. >She appears to have been well 
educated, having been brought up in the convent of 
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liobermont ; slie was quick-witted, strikingly handsome 
in ap 2 )oarancc, and intensely i)a.s.sionate in temper ; and 
she had a strong and almost volcanic jiowcr of eloquence, 
which she used with great effect u^ion tho mobs of Paris 
during that short space of lier life (1789-93) which alone 
is of historical interest. The story of her liaving been 
betrayed by a young aeif/fteur, and liaving in consequence 
devoted her life to iiMuigc her wrongs upon aristocrats, a 
story whicli is tohl by Lamartine and ()ther.s, isuntounded, 
the truth being that she left her liomc on account of a 
quarrel with her stepmother. Slio w'cnt to Paris, and, on 
the outbreak of the ilevoliition, .slie was surrounded by a 
coterie of well-knowm men, chief of whom were Potion and 
Desmoulins. She belonged to their party to the last, — 
booame in fact the ‘^Fury of tlie Oirondo.” On Kth tiuly 
1789 she came jirominently into notice at the fall of 
the P>astille, and for about four yoar.s thereafter slie wus 
seen in many of the stormiest scones of the llcvolution, 
being known as “ la belle lAegoiso,” ami singularly attired 
in a riding habit, a plume in her hat, iiistols in lier belt, 
and a sword dangling by her side. Early in October she 
took a leading iiart in the march to Versailles, and tho 
return journey with the king and queen to the capital. 
No horror ap^iallod her, and the violence of her language 
and her pow'cr with the mob w^ere no less remarkable than 
the influence \vhioh she was able, by combining cajolery, 
threats, and money, succo.ssfulIy to twert on the royalist 
soldior.s, so winning tliern over to the llcvolution. Being 
justly accused of dangerous conduct, Jier arrest was ordered 
in the following year (1790), and she left Paris for Mar- 
court, wliencc after a short stay she ])roecedcd to Liege, in 
which town she w^as seized by warrant of tho Austrian 
novernment, aud conveyed first to Tyrol and thereafter 
to Vienna, accused of having been engaged in a jdot 
against tho life of the queen of France. After an inter- 
view, liow'evcr, with Leopold 1 L, she wus released ; and she 
returned to l^aris, ci owned of course with fresh laurels 
because of her captivity, and resumed her influence, la 
the clubo of Paris her voice was olten heard, aud even in 
the National A.>sembly she w^ould violently interrujit the 
expression of any uioderatist \iows She coimnnndod in 
person tlio 3d cor[>s of the so-called army of the fau- 
bourf^R on 20tli Juno 1792, and again won the gratitude 
of tho 2 >eojde. She shares a hea\y responsibility for her 
coniiexiou w’ltli tlie nobs of tho 10th of August. A cer- 
tain contributor to Desimmliiis’s journal, tho Arts of the 
AipoHileSy Suleau by name, earned lier savago hatrecl by 
associating lier name, for tlie sake of file play iqiou tho 
word, with a deputy named Popnlms, wiiom she had never 
seen. On the 10th of Augu.st, just after .she had watched 
ap^irovingly the massacre of certain of tlie national guard 
in the Place Vendome, Suleau was i)ointcd out to her. 
She sprang at him, dragged him among the infuriated 
mob, and he was stabbed to death in an instant. But the 
time came when her iiarty was in jieril at tlie hands of one 
more extreme, and she now wildly urged tho mob to more 
moderate courses. Then the furies of the “ Mountain ” 
seized the fury of the Gironde, and they strii3pod her 
naked, and floggetl her in the public garden of the 
Tuileries. Tlic infamous affront drove Im mad. Slio 
w'us removed to a jirivate house, thence in 1800 to La 
Salpetriere for a month, and thence to a place of confine- 
ment called the Petites Maisons, where .‘■lie remained -a 
raving maniac -till 1807. She was then again removed 
to La Salpetriere, where she died, never having recovered 
her reason, on 9th Juno 1817. 

THESEUS, tho great lieio of Attic legend,*-* son of 

^ All the ]>as!»iq;(‘s m tho Jluul .in«l 0////ss(*v iii a'IikIi his ikuik* or 
nlluhiuna to his logi’iid occur an* u*i;o(lc*<l with moic oi less piuba* 
hility as spunoutf. 



* JK^rL MeUorohgxt^ i. i»t. i. p. 7. 



V 


294 


T H E S E tJ 8 


r' 










Jl^eus, king of Athens^ and iStlira, daughter of Pittheus, 
king of Troezen. Thus through his father he was desoendod 
from Erochtheus and the autochthones of Attica; through 
his mother he came of the Asiatic house of Pelo 2 )s. Ailgeus, 
being childless^ went to Delphi to consult the god, who 
gave him an ambiguous answer. Ho went to Treozon, 
and told the oracle to Fittheus, who, seeing its bearing, 
contrived that ACgeus should have intercourse with his 
daughter ^thra. iEgeus then departed to Athens, and 
in duo time ACthrai who remained at Ticezcn, bi ought 
forth Theseus. It was given out that the child's father 
was Poseidon, the great god of Troi/en, and in after ages 
the Troezenians pointed to the Holy Isle as the place whcio 
Poseidon and ^thra met, and where A^Uhta reised a 
temple to Athene Apaturia, at which Treezenian maids 
dedicated their girdles before manitige For his tutor 
and gUBxdian young Theseus had one Cannidas, to whom, 
down to Plutarch's time, the Athenians were wont to 
sacrifice a black ram on the eve ol the festival of Theseus. 
On passing out of boyhood, Thcsctis, in accordance with 
custom, went to Delphi, and tbcio cut off his front hair. 
ASgeus had deposited his sword and boots under a heavy 
rock, telling ACthra that, if she gave birth to a sou who, 
on attaining manhood, should be able to lift the rock and 
remove the sword and boots, she wns to send him with 
all secrecy to his father at Athens. Theseus now lifted 
the rock, removed the sword and boots, and sot out for 
Athens. He encountered many adventures on tho way. 
First lie mot Poriphetes, surnamed Corynetes (Clubman). 
Him Theseus slew, and carried off his club. At the 
isthmus of Corinth dwelt Sinis, called the Pine Bender, 
because he killed his victims by fastening them to the 
top of a pine tree (or two pine trees), which he had 
bent down and then suffered to fly up. Theseus hoisted 
the Pine-Bender on his own pine treo. Now, the deceased 
Pine-Bender had a pretty daughter, who ran and hid 
bersclt in a thicket where as][jaragus grow plentifully; 
and, when Theseus came to look for her, she prayed to 
tlie asparagus, and promised that if it would hide her she 
would never injure asparagus any more. Theseus wiled 
her from the thicket, and irom their union sprang the 
family of the loxids, who w’orshipped asparagus. Next 
Theseus despatched the Crommyonian sow (or boar), a 
dreadful monster. Then he flung over the cliff tho wicked 
Sciron, who, while his guests were perforce washing his 
feet, used to kick them over into the sea. In Eleusis 
Theseus wrestled with and killed Ccrcyon A little 
farther on he slew Procrustes, who had only ono bed tor 
all comers ; if his guest wns too short for the bed, he 
stretched him out ; if he w’ns too long, he cut him dowm 
to the requisite length. At the Cephissus Theseus was met 
by the Phytalid family, who purified him from the taint 
of bloodshed. As he passed tliiough the streets of Athens, 
his curls and long garment reaching to his ankles drew on 
him tho derision of some masons, who wore putting on the 
roof of the new temple of Apollo Delplunius; “Why," 
they asked, “ was such a pretty girl out alone ? " In reply 
Theseus took the bullocks out ot their cart and flung them 
higher tlian roof of the temple He found his father 
married to Medea, who had fled from Corinth. Being a witch, 
she knew Theseus before his father did, and tried to persuade 
JBgeus to poifion his son ; but Aegeus at last recognized him 
by his sword, and took him to his amts Theseus w'as 
now declared heir to the throne, and the Pallnniids, who 
had hoped to succeed to the childless king, conspired against 
Theseus, but ho crushed the conspiracy. He then attacked 
the flame-spitting bull of Marathon and brought it alhc 
to Athens, where he sacrificed it to Apollo Delpliinius 
Now comes tho adventure of the Cretan Minotaur (see 
Mxnos), whom Theseus slew by the aid of Ablujdvb (^.v.). 


While Theseus was in Crete, Minos, wishing to see whethef 
Theseus was really tho son of Poseidon, flung his ring 
into tho sea. Theseus dived and brought it up, together 
with a golden crown, the gift of Amphitrite. On the 
return voyage the ship touched at Naxos, and there 
Theseus abandoned Ariadne. He landed also at Delos, 
and there he and the youths danced the crane dance, the 
complicated movements of which were meant to imitate 
the windings of the Labyrinth,^ In histoiical times this 
dance was still danced by the Delians round the horned 
altar — an altar entirely composed of left-sided horns. 
Theseus had promised Jfigeus that, if he returned success- 
ful, tho black sail with which the fatal ship always put to 
sea ^ should be exchanged for a while one. But ho forgot 
his promise; and, when from the Acropolis at Athens 
ASgeus descried the black sail out at sea, he flung himself 
from the rock, and died. Hence at the festival which 
commemorated the leturn of Theseus there wm always 
wetping and lamentation. Theseus now carried out a 
Xiohtical revolution in Attica by abolishing the semi-inde- 
pendent powers of tho separate townships and concen- 
trating those powers at Athens, and he instituted tho 
festival of tho Panathena*a,* as a symbol of the unity of 
the Attic race. Further, according to a democratic tradi- 
tion, he abolished the monarchy, and substituted in its 
Xilace a popular government ; but, to obviate the evils of 
a pure democracy, he instituted the three classes or castes 
of tho eupatrids (nobler), geomori (husbandmen), and 
demiurgi (artisans). He also minted coins beating the 
figure of an ox. He extended the territory of Attica as 
far as tho isthmus of Corinth. 

Ho was the first to celebrate in their full pomp the 
Isthmian games in honour of Poseidon ; for tho games 
previously instituted by Hercules in honour of Melicertes 
had been celebrated by night, and had partaken of the 
nature of mysteiies rather than of a festival. Of Theseus's 
adventures with the Amazons there were diffeient accounts. 
According to some, he sailed with Hercules to the Euxine, 
and there won the Amazon Antiope as the meed of 
valour ; others said that he sailed on his own account, and 
captured Antiope by stratagem. Thereafter the Amazons 
attacked Athens. Antiope fell fighting on the side of 
Theseus, and her tomb was pointed out on the south side 
of the acropolis. By Antiope Theseus had a son, Hipiio- 
lytus. On the death of Antiope, Theseus married Phmdro. 
8be fell in love with her stepson Hippolytus, who, resist- 
ing her advances, was accused by her to Theseus of having 
attempted her v irtuc. Theseus in a rage imprecated on 
liis son the wrath of Poseidon. His prayer was answered : 
as Hippolytus was driving beside the sea, a bull issuing 
from tho waves terrified his horses, and he was thrown 
and killed. This tragic story is the subject of one of 
the extant plays of Euripides. 

Tho famous fiicndship between Theseus and Pirithous, 
king of the Lapiths, originated thus. Hearing of tho 

^ The Ostmk? oi Sibennhave an elaborate uano dance, m which 
tlie dancers aia dressed up with t^kins and tho heails ot cranes 
(Fallas, Jietse dvrch leischtedene Provttixm des rumschen Hetohi, in. 
65). 

> So, too, the ship that sailed annually from Thessaly to Troy 
with offerings to the shade of Achilles put to sea with sable sails 
(Philostratus, Zffrmcat zx 26). The ship that was to bring Iseult 
to the mortally wounded IVistram was to hoiiit a white sail if she was 
on board, a black sail if she was not Tlie black sails recur in the 
modem Gicek version of tho tale of Theseus. Compare Anahek 
Jlesearehetf ix. 97. 

^ Besides the Panathensea, Theseus is said to have instituted the 
festival of the /<i/notkia or Metoikia, Wachsmuth ingeniously sup- 
poses that tho latter festival commemorated the local union in a single 
iity of the separate settlements on the Acrojiolis and its immediate 
neighbourhood, while the Panatbemea commemorated the pohtiosl 
union of the whole of Attica (C. Wachsmuth, Jhe Aihen tfn 
AUerthutn, p. 453 
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4odi of VbesetiA, PirithouB desired to put 

them to the test Accordingly he drove avray from Marathon 
some com which belbng^ to Theseus. The latter pursued, 
but, when he came up with the robber, the two heroes were 
Bp ^lled with admiration of each other that they swore 
brotherhood. At the marriage of Pirithoos to Hippodamia 
(or Deidamia) a fight broke out between the Lapiths and 
Centaurs, in which the Lapiths, assisted by Tlieseus, were 
victorious, and drove the Centaurs out of tho country. 
Theseus and Pixithous now carried ofi Helen from Sparta, 
and when they drew lots for her she fell to the lot of 
Theseus, who took her to Aphidnce, and left her in 
charge of his mother .£thra and his friend Aphidnus. 
He now descended to the lower world with Pirithous, to 
help his friend to carry ofi Proserpine. But the two were 
caught, and confined in Hades till Hercules camo and 
released Theseus. Meantime Castor and Pollux had 
captured Aphidnm, and carried ofi their sister Melon and 
AStfara. When Theseus returned to Athens, ho found that 
a sedition had been stirred up Mcnestheus, a descendant 
of Erechtheus, one of tho old kings of Athens. Failing to 
quell the outbreak, Theseus in despair sent his children to 
Euboea, and, after solemnly cursing the Athenians, sailed 
away to the island of Scyrus, where he had ancestral 
estates. But Lycomedes, king of Scyrus, took him up to 
a high place, and cast him into the sea, that be died. 
Others said that he fell ot himself over the clifi as be was 
taking his evening walk Menesth^s reigned at Athens, 
but, when he died before Troy, the sons of Theseus recovered 
the kingdom. Long afterwards, at tho battle of lifarathon 
(490 B.C.), many of the Athenians thought they saw the 
phantom of Theseus, in full armour, charging at their head 
against the Persians When the Persian war was over, 
the Delphic oracle bade the Athenians fetch the bones of 
Theseus from Scyrus, and lay them in Attic earth. It fell 
to Cimon’s lot in 469 b c. to discover the hero’s grave at 
Scyrus, and bring back his bones to Athens. They were 
deposited in the heart of Athens, and hence^rth escaped 
slaves and all persons in peril sought and found sanctuary 
at the grave of him who in his life had been a champion 
of the oppressed. His chief festival was on the 8th of 
the month Pyanepsion (October 2l8t), but the 8th day 
of eveiy month was aUo sacred to him. 

Whatever we may think of the histoncal loality of Theseus his 
legend seems to contain recollections of historical events, e tf , the 
fvtfoiKnrn6ft whether by this we understand the political central- 
iration of Attica at Athens or a local union of previously scpaiatc 
*iottlement9 on tho site of Athens Tlio biith ot Theseus at 
Tros/en points to the immigration of an Ionian lamily or tube 
from the south. With this agrees tho legend of the contest 
between Athene and Poseidon for supiemacy on the acropolis of 
Athens, for The^us is intimately connected uitli l^oseidon, the 
great Ionian god. ^gcus, the iather of Theseus, has been iden- 
tified by soiAe modern scholars with Poseidon 

The Athenian festival in Octobei, popularly Mipimscd to com- 
memorate tho return of Theseus from Crete, is intciebting, as 
some of its featores are identical with those of Imncst fc finals 
Still ohsetved in the north of Europe Thus the eircsionr, a 
branch of olive wreathed with wool ana clocked with fiuits, bread, 
kt , which was earned in procession and hung over the dooi ot the 
house, where it was kept lor a year, is tho £nitemai (Harvest ma>) 
of Germany.^ 

The well-preserved Doric temple to the north of tho aciopolis at 
Athens, commonly known as the Theseum, was long supposed to 
be the sanctuary in which tho bones of Theseus iepoS(d I5ut 
arcbieologista are now much divided on this question It is agi ecd, 
however, that the temple is of the fith centuty b.c , and that the date 
of Its construction cannot differ widely from that of the Paitlienon - 
^ere were several (accotding to Philochorus, four) tcm]»hs oi 
shrines of Tlieseus at Athens. Milchliofor thinks he Ins found 
one of them m the neighbourhood of Firasus * 

J See W. Mannhardt, Antike Wald- und Feld-Kvltf, v 212 ^7 
For the literature on the subject, sea Udilchhofor, in Baumtister’s 
IkuhniUir des daasuchm AlUrthum, i. p, 170. 

I ^ SrUMfimd$r Text to the Karten vonMtiha (Berlin, 1881), i. 


Oar chief authority for the tosrad of Theseus It tho life by Phitsith, which 

rheio is a m^ern Oieek folk talt winch preserves some foatates of tho loscnd 
rf for the Minf)taui has boon substituted a sevon- 
h^ed snake. Bee Uemsid Schmidt, Ot Muhre/un, tfayea, vn4 Vollu^ 

Imder, p. 118 sj. (J. Q Til ) 

THESMOPHORIA, an ancient Greek festival, cele- 
brated by women only in honour of Demeter 0c(r/Ao^opos. 
At Athens, Abdcra, and perhaps Sparta, it lasted three 
days. At Athens the fcstnal took jdace on tho 11th, 
12th, and 13th of the month Pyan<'psioii (24tb, 25th, 
and 26th October), the fiist day being called Anodos 
(ascent), or, according to others, Kathodes (descent), tho 
second Kesteia (fast), and tho third Kalhgtncia (fair- 
born).** If to these days wo add the Thc^nlophoua, which 
were celebrated on the 10th at Halinius, a township on 
the coast near Athens, tho festival lasted four days ^ If 
further we add the festival of tiu' Slouia, which took place 
on tho 9tb, tho whole festival lasted five The 

Stenia are said by Photiiis to have edebrated the return 
of Demeter from the lower world (Anodos), and the women 
railed at each other by night.*^ Tho Thesmophoria at 
TIalimus seem to have included dances on the beach.® 
The great feature of tho next day (the Anodos) is gene- 
rally assumed to have been a piocession from Halimus to 
Athens, but this assumption seems to rest entirely on an 
interpretation of the name Anodos, and it lose.s all pro- 
bability when we observe that the day was by others called 
Kathodos.® Probably both names referred to the descent 
of Dcmcter or Proserpine to the nether world, and her 
ascent from it."*® The next day, Ncsteia, was a day of 
sorrow, the women sitting on tho ground and fosting.^^ 
As to what took place on the Kalllgeneia wo have no 
information. Nor can w^e ilefino the lime or nature of the 
secret ceremony called tho pursuit,’’ or llic ** Chalcidian 
pursuit," and the sacrifice railed the “ penalty." 

Dunng tlie Thesmophoria (and for nine days previously, 
if Ovid, Met f x, 434, is right, and lefers to the Thesmo- 
phoria) the women abstained from intercouise with their 


^ Schol on Anstoph., ThewwpItoiiautWf 80an(ll>85; Diog. Loer., 
IX 43, Hesjrhiu% sv. rpt-fifitpos (the reading hero is uiirertain) 
and &ro5as; AUiphion, ui 39, Atlioiiieus S07/. Pliitauh (Vti, 
Demosth , 30) sUtes tint tho Nesttia took place on the 16th of 
Pyonepsjon, but in this lie stands olone 

* Sc hoi on Anstoph , Thevn , SO, Photiiis, Afa:., s \ 9tirfio4toplwif 
rjpifpan 8' (wheie Naber should iu t have alUied the Mb leading 9' into 
(8 ), Hcs>(huis, s V rphri &ttrino(f>opl»y. 

^ bchol. ou Anstoph , T/i(sm , 834. 

^ Photius Arr , s\ (TT^via, rf ApollodoriiS, i 6, 1. 

® PJut , Sohit, 8, for this i^ssage )uobal)lv iclcis to tho Thesmo- 
plioi la, the ( * ipc'Colias mentioned Ik ingnuii IJ.ihimis (see lutUenider 
TeU to the Km(m ton Atti/a, ii I sq ) I’he Tbesmoplionum at 
Hilimus lb mentiomd by Piusniuis (i 81, 1) 

® Hesjehms HvoBos) and the Sc hoi. on Ansi , Thcam,^ 68.'>, 
suppose that the day w.is so lalkd bic.iu'-e the wouuu uscemled to 
tho Thesmophoniim, which (acvuiding to tho siholust) Ntood on a 
height But no ancient wntei mentions a pioccsiiioii iiom H dinius 
For the name hathndoH set Sclnd , loc at Photms, Arj: , b\. 
Bffffio^ftoplwy iifi4pai 8' Foi the sUtemeut tlut at one part ot tho 
festival (coDimonly assumed, by the wnteis who acrit>t the Hlatenunt, 
to be the Anodos) the women cairied on then heado the ^Mmoks ol 
the law," we have* only the authonty ot the soholiut ou Theoentus, 
IV, 26, who displays his ignoranec by dc wnbmg the women as vugins 
(see below), and saying that thej went in piocessiou t I leiists Tho 
statement may therefore be djunussed as on etymolOrtOcal hcliun. 
Anstoplmijes, Ferin , 222, is no rvidenco foi the Inok < iirMtig 

The Bcrotian festival of Denieter, which was held it about the 
same tunc as the Athenian Thesmophona, and at wlmdi tin vuqafu (sto 
below) weio opened, is distincth htated b\ Pint ii< li (/>c ft (h\r , 
69) to base been a mouining foi the desr < nt (hath «los) of 1‘iosi ipiiie. 
Pint., /Jan, SO; Id , /Je A et Ostt , 69, 

Uesychius, s v S/wy/to , .Suidas, s v ;i^aAici8nrt y Bluyfta , Ilesy- 
cbius, 8 V For flight ond jmrsnit a-i puts of ic Ivious tere- 

ruouios, Plutarch, Quwd <hsLC , J8, hi, Jtotn , 63; 

Id., JJeUtif, Otac,, 16, ASlian, Aal 1/^ , xn JU , Paiisunas, i 24,4; 
Id., vm 63, 8; Diodorus, i 91 , Lohei k. p, 676, Mar- 

quardt, Staateverumltungf 2d ed.. lu. 323. 
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husbands, and to fortify tliemselvcs strewed their beds 
with Agnus castus and other plants. The women of 
Miletus strewed their beds \nth pine branches, and put 
fir-cones in the sanctuaries of Demotor. ^ Whether un- 
married women were admitted to the festival seems doubt- 
ful ; in Lucian's time it would appear that they were.^ 
The women of each deme (township) elected two married 
women of their number to preside over them at the 
festival ; and every married man in the town.ship who 
possessed property to the value of three talent.s had to 
provide a feast for the women on behalf of his wifo.^ 
During the festival the women seem to have been lodged 
by twos in tents or huts, probably erected within the sacred 
precincts of the Thesmophorium.^ They were not allowed 
to eat the seeds of the pomegranate or to w'car garlands 
of flowers.® Prisoners were released at the festival,® and 
during the Nesteia the law-courts were closed and the 
senate did not meet.^ Aristophanes’s play on the festival 
sheds little light on the mode of its celebration. 

At Thebes Thesmophoria were celebrated in summer 
on the acropolis (Cadmeia) ; at Erctria during the Thes- 
mophoria the women cooked their meal, not at lircs, but 
by the heat of the sun, and they did not invoke Kalli-* 
geneia (which seems to mean that they did not celebrate 
the last day of the festival) ; at Syiacuso, during the 
festival, cakes called wy/Zo?, made of sesame and honey 
in the shape of piulmda 7nuh‘t‘hria, were handed round.® 
Agrigentum, Ephesus, and Dryme, in Phocis, had also 
their Thesmophoria.® 

The above was noaily all that was known about the Tlipsmo- 
phoria down to 1870. In that year E. liohdo publishiMl in the 
Itheinischea Museum (N. F. 25, p. 548 .9^/.) a srholioii on LiU'iuii 
{Dml, Meretr,, ii. 1), which ho disrovored in the Vatican !MS. 
Palaiimts 78, and which furniMhes soino curious details about the 
Thesmophoria. It also explains two obscuie and coirupt jmssages 
of (*lemetis Alexandrinus and J^iusanias, the true meaning of which 
liad been divined by Lobeck {Aghwphannfs, p. 828 sq ) The sub- 
stance of the scholion is this. "When I’roserpiiio was earned oiF 
by Pluto, a swineherd culled Eubnleiis wus herding his swino at 
the and his herd was engulfed in the ehnsni down which 
Pluto had vanished with Proserpine. Acconlingly at the Thesino- 
phoria it was custoiimry, in memory of Eiibuleu.s, to iling pigs into 
the ** chasms of Dcmcter and Prt»scrpine. ” (Those “chasms'* 
may have been iiatiir.il caverns or jmmIiujw vaults. The scholiast 
speaks of them also as mh/fa and meqam,^^^) In these cha.smH or 
adyta there were supposed t«) be herpents, which guarded the udyta 
and coustimed most of the flesh of tho pigs that were thrown 

* ^lian, jViU, Ah., ix. 2rt; Sehol. on Theoer,, iv. 25; JicHU’hiiis, 
S.V. Hp4wpov\ Pliny, N. U., 24, 59; Jhoscorules, i. 185 (184, td. 
Sprengel); Schol. on Nicatider, Thcr., 70 sq.\ C^alcn, 808, cil. 
Kuhn; Stoph. Byz., s.v. MfAiyror. 

® Luciati, hial J/cref r. , ii. 1. On the other hand, we read in Strabo 
(i. 3, 20) of virgins at Alpomis ascending a tower us spectators (icara 
OeW) of the Thesmophoria, which would seem to imply that they did 
not participate m it. 

* Isosus, lie Ctronis Jfered., 19; Id., De Pyrrhi Jlered., 80. 

* Aristoph., Thesni., 024, 658, with the Schol, ad U. As to the 
custom of caui))ing out at festivals, Plutarch {Qmvst. Couvio., iv. 6, 2) 
compares the Jewish Feast of Tabernacles with the Greek l)jony.sia ; 
from which we may perhaps infer that the worshiiipers cainjied out at 
the Biotiysia. (.’p. Giiinilla, Histoire de VOrenoque, i. p 256 i>q. 

® Clem. Alex., Protrep., 19 ; Schol, on Sophocles, GUd. CvL, 681. 

• Mareellinus on Hermogenes, \\\ lOieloi es (ireuci, ed. Walz, iv. 462; 
Sopater, ibid., viu. 67. 

' Aristoph., Thesni., 80. The word rplrn seems to mean the 
Nesteia, as the Schol. ad I, takes it. That tho “ middle day ** wa.s 
the Nesteia we know from Atheiianis, 807/. 

• Xenophon, Ucilen., v. 2, 29; Plutarch, Qumt, Ur., 31; Athen- 
wus, 647a. 

• PolyoBiius, v. 1, 1; Herodotus, vi. 16; Pausantas, x. 33, 12. 

MrC. T, Newton discovered in the sanctuary of llemetcr and the 
Infernal Deities at Cnidus a chamber wliich may have been oao of the 
msgara referred to by the scholiast. It contained hones of pigs and 
marble figures of pigs. The chaiubor w^as not, however, originally 
subterranean. See Newton's Discoveries at JJahearnassus, dtc., ii. 
p. 383 aq, ; Id., Travels and Discom-ies in the Ia mint, li. 2>. 180 sq. 
According to Porphyry (De Andro Nytnpharum, 6) tho Infernal 
Deities had megara, os tho Olympian had temples, and the sacrificial 
pits of the former corresponded to the altars of the latter. 


PHOBIA 

in. Tho decayed remains of the ilesh were afterwards fetched 
by women cttfled “drawers” (antletriai), who, after observing 
rules of ceremonial imrity for tlirae days, descended into the 
caverns, and, frightening away tho seriients by clapping their 
hands, brought up the remains and placed them on the altars. 
Whoever got a portion of this decayed flesh and sowed it with the 
iMM‘d in the ground was supposed thereby to secure a good crop.^* 
The rest of the scholion is obscure, and perhaps corrupt, but the 
following seems to be the sense. Tho ceremony above described 
w'as called the arretophoria, and \vas supposed to exercise the same 
quickening and fertilizing influence on men as on fields. Further, 
along with the ])igs, sacred cakes made of dough, in the shape of 
servients and ot jihalli, were east into the caverns, to syuiUilizQ 
the productivity of the earth and of man. Branches of pines 
were thrown in ** for a similar reason. 

The custom described in this important scholion is clearly the 
same as that referred to by (Mcmens Alexandrinus (Protrep , § 17) 
and Paiisanias (ix. 8, 1). From the latter wo learn that tho pigs 
were sucking jiigs, and from the foi'iiicr (if wo ado}>t Lobock's 
emendation fityapots (wuras for fisyapiCoprts) that they were thrown 
in alive. From Pausanius we may further ])erhaps infer (though 
tho iiassago is corrupt) that the remains of the jugs thrown dowui 
in one year w’cre not fetched iij) till the same time next year (cp. 
I*aiis., X. 32, 14). The ipiestiou icniains. At what point of the 
Thesmophoria did the ceremony described by the scholiast on 
Jjiician tuk(‘ ])laro? Kohdo thinks that it formed ])art of the eete- 
nionies at llalimns, his chief ground being that Clemens (iVofrry;. , 
34) and Arnobius (v. 28) mention phalli in connexion with the 
“mysteries at Halimns"; but it is not certain that these mysteries 
weio the Tliesmophoiia. The legend of Kiilmleus seems to show 
that tho ceremony commemorated tho descent of Prosoriuno to 
the nether woild; and, if we are right in our interpretation of the 
name Kathodes as a^qilied to the first day of tho Thesmophoria 
jiroper, the ceremony deserihed would naturally fall on that day. 
Fiiither, if our interju'fliation of Pausanias is correct, the same 
day must have witnessed the descent of the living pigs and the 
ascent of the rotten ]»oik of tho previous year, lleiice tho day 
might be indillerenlly styled Kathodes or Anodos (“desieiit” or 
“ascent”); and bo in fact it was. 

It is nsnal to interpret 'rhesmophorus “law'givcr” and Thosnio- 
|ihoria ** the feast of the law’giver.” But tho Greek for “ law'giver ” 
IS not Thesinophoius but Thesmotlietes (or Nomotlictes, when 
71071100 displaced vwios in the sense of “law”). If we compare 
such names of festivals us Oschophoiia, Lampadepliona, Ilydio- 
]>horia, Scirojihoiia (“the carryings of grapes, of torches, of water, 
of umbrellas”) with the corresponding Uschophorus, I^mjiade- 
phorus, Hydrophorus, also Tliallophorus and Kanc^ihorns, w’e can 
scatcely help concluding that 'rhe.smo)dioria must originally have 
meant in the liteial iind physical sense the carrying of the thesuioi, 
and 'rhesmophorus tho person who so carried them ; and, in view 
of the cpiemony disclosed by the scholiast on Lucian (compared 
wdtli the analogous ceremony observed by tho Arrephoroi at 
Athens), wTarc strongly teinnted to suppose that the women whom 
he calls Antletriai may have neon also known, atone time or other, 
as Thesmophoioi, and that the thcsnioi wcie tho sacra wliich they 
earned anu deposited on the altar. The w’ord would then be used 
ill its literal sense, “that which is set down.” How tho name 
Thcsmophorii.s should have been transfened to tho goddess from 
her miiustci*s is of course a difficulty, which is hardly disposed of 
by iioiriting to tho epithets Aniallophorus (“blieuf-bearing”) and 
Holojdiorus (“apple-bcariiig”), which wcio atiplicd to men as well 
as to the goddess. 

As to the origin of tho The.smophoria, Herodotus (ii. 171) asserts 
that they WTro intioduced into Greece from Egypt by tho daughters 
of Dauaus; while, according to Plutarch {F7'ag7ncuts, p. 55, ed. 
Diihner), tho feast was introduced into Athens by Oridious tho 
Odrysiun. From theso statements wc can only infer the similarity 
of tho Thesmophoria to the Orjihic rites and to tho Egyptian repre- 
sentation of tne suflcriiigs of Osiris, in connexion with which 
Plutarch mentions them. Tho Thesmonhoria w ould thus form one 
of that class of iitc.s, widely spread in 'V\Vstorn Asia and in Europe, 
in which the main feature apjiears to bo a lamentation for the annual 
decay of vegetation or a rejoicing at its revival. This seems to 
have been the root, e.g., of tho lamentations for Adonis and Attia 
See W. Mannhurdt, Ant ike Wald- U7\d Fcld-Kultc, p. 264 sq. 

CoTnx>are the finictious of the two Arrephoroi at Athens (Paus., 
i, 27, 3). For serpents in connexion with Denieter, compare Strabo, 
ix. 1, 9. 

This, as Mr Andrew Lang has pointed out, resembles the Khond 
custom of burying tlie flesh of the human victim in the fields to 
fertilize them. The human victim was with the Khnnds, like tho pig 
with tho Greeks, a sacrifice to the Earth goddess. See W. Macqiher- 
son, Memorials of A'emce in India, ]). 129. 

Reading IpfidWovari, with Rohde, for Xap^dpovtrt, Compare the 
custom of Miletus supra. Tlie pine-tree played an important part in 
the woTship of Cybele. Op. Marquanlt, Staatsverwaltungf iU. 37 1« 
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'Oa the ThMmophorii, tee Veunlne, 0rmeia /Irlete, 151 tyr.; Preller, 
i» PsTtaphoiu, p. 385 Id., Oneeh. ifpM., [8], L 888«9.; Frittche'e 
«d. of the ThMtMphorUuuim, p. 577 t?.; Ang, Mommien, Jleortclogie, p. 387 
M • Afttfnftdkef iTiMeiim, xxv. (1870), p. 548 ; OatetU Areh^toaiwe, 1680. d. 17 : 
Mr'Audrew Lenf , In mnetunth Cenfnrp, April 1887. 
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THESPIS) an ancient Greek city of Ba^otia. It 
stood on level ground commanded by the low range of 
hills which runs eastward from the foot of Mount Helicon 
ito Thebes. In the Persian invasion the Thespian con- 
tingent of 700 men voluntarily stayed with the Spartans 
at Thermopyloe, and shared their fate. For its resistance 
to the Persians, the city was burned by Xerxes (480 b.c.). 
Nevertheless, in the next year 1800 Thespians shared in 
the great victory of Platasa. At the battle of Delium 
{(424) the flower of the Thespians fell fighting against 
Athens on the side of Thebes, and in the following year 
the jealous Thebans availed tliemselves of the weakness 
of their gallant confederate to pull down the walls of 
Thespice. The walls were restored by the Spartans under 
Agosilaus in 378, but wore again destroyed by the The- 
bans, apparently before the battle of Leuctra (371).^ 
After the battle the Thespians, who liad taken no part 
in it, withdrew to a strong place, Cerossus, from wdiich, 
however, they were cjxpolled by the Thebans. In 343 
the city was not yet restored ; but it must have been sub- 
£) 0 quently, for it is mentioned in the Boman wars. 

In the 2d renturv INiusanias mentions that Thcspi.n contained 
A theatre, a inarket-)>laco (agora), and Hanetuaiies oi A))hrodito, 
the Muses, and Hercules. Love (Eros) the deity most vener- 
41 tod by the Thespians ; they jiossessed a veiy ancient ima/i'O of 
liim in the shape of an unhewn block of stone. The marble statue 
•of Lovo by Praxiteles was thn great sight at Thespiae, niul drew 
ciowds to the place. It was carried off to Uonio by Caligula, re- 
«tore<l by Claudius, niid again earned off l»v Nero. There w'as 
Also a bronze statue of Lovo liy Lysippus. From an inscription 
wo learn that one of the deities woVhhip[ied was Demeter Achea, 
the ** Mater Dolorosa.” 1'ho Tliespiaiis also worshijiped the Muses, 
and celebrated a festival iii thiir honour in the sacicd grove on 
Mount Helicon. Itemaius of what was jirohahly the am lent 
<'itadcl are still to ho seen, consisting of un oblong or oval lino of 
fortification, solidly and regiilaily built. The adjacent ground to 
■the east and south is covcreil with foundations, hearing witness to 
the extent of the ancient city. The iieighhouiiiig village Kremo- 
kastio, on higher ground, was thought hv llliichs to bo jirobably 
the site of the ancient Ccrcssus. In 1882 there were discovered, 
About 1200 yards east of Ercmokastio, on the load to Arkopodi 
(Leuctra), the remain.4 of a pohjaHtlrion^ including a colossal stone 
lion. The tomb dates from the 5th rentury and is prohahly 
that of the Thcsjiiaiis who fell at PlatJca, for those w'ho lell at 
Thermojiyhe were buried on the field. 

See Lenke, Travelu in Northern Greece, 11. 479 tq ; UoiIwpII, Tour throufjh 
Greece, i. t’fitl; lliitalan, Qeogr. von OrtfchtittanU, i 237 sq ; IMrU'Iw, Rfiten n. 
J’orschunqni tn Onechenland, ii. 8t »q \ MiUhttl d deuinth anhuol hnt, m 
Athen, lb79, pp. 190 $q , 27J sq ; IlpaicnKa t>is iv 'AOnmi^ aovniohoyiKn^ 
.irttipias, 1882, pp. (ift-74. 


THESSALONIANS, Epistles to the. Thessalonica, 
now Salonka {q,v,), was in the time of tlio Homans the 
most important town of Macedonia. In consequence of 
its advantageous situation, on a good harbour and on 
the Via Egnatia, the great trade road which connected the 
Adriatic with the Hellespont, the town had surpassed the 
old capital Pella, and had indeed become one of the chief 
commercial centres of the ancient world. Since the Homan 


conquest the seat of the Homan provincial government 
had been here. Here, as in Corinth, the conditions were 
favourable for the reception of Christianity. The popula- 
tion was not purely Greek, but cosmopolitan, a mixture of 
divers nationalities. Such a population is always moie 
Ausceptiblo to religious novelties for good and for evil 
than one of old, firmly established national growth. The 
apostle Paul experienced this to his groat joy and satis- 
faction here also, as he for the first time set foot on the 


^ Xenophon (I/ellen*, vi, 3. 1 and 5) and Diodorus (xv. 46) Hpeak of 
Thespise as if it liad been destroyed and its inhabitants driven away 
before tire battle of Ijeuctra ; but, as the Thesjiia*: troops were present 
•with the Thebans immediately before the battle (Pans., ix. 13, 8), it 
would seem that only the walls, not the city itself, had been previously 
destro}'ed. See Groto, IfnL qf Greece, ix. p. 879- 


ebores of Europe with Ine message of Jesus Christ, It 
was about the year 52 or 63 that he, on his arrival 
from Philippi, preached the gospel of Christ in the rich 
merchant city. As in other places, he began with the 
Jews. There was a Jewish congregation at Thessalonica^ 
as at all the great ports and tmding centres of the Medi- 
terranean, with their own synagogue and regular service. 
For three Sabbaths Paul stood up in the synagogue, prov- 
ing by the Scriptures that Jesus was the promised and 
expected Messiah (Acts xvii. 1-3). He had not much 
success with tlie Jews, but this was more than conii>en- 
sated by the number of “ devout Greeks (i.c., Gentiles 
who already had some connexion with Judaism) whom he 
won to a belief in Christ. He lound hearing especially 
with the chief women (Acts xviii, 4). Hut Paul had also 
converted a not smaller number of leal heathens. Indeed, 
they must have constituted the nmjoiity of the (Miristian 
church there formed, for in his first epistle he says quite 
generally that liis readers, in consequence of his preaching, 
had turned from idols to the one true God (I Tliess. i. 9). 

Paurs stay in Thessalonica \sas short. The plots of the 
Jews soon obliged him to leave the town, and he betook 
himself to Hcroea (Acts xvii. 10), thence to Athens (Acta 
xvii. 15), and finally to Corinth (Acts xviii. 1). The two 
epistles were written to the clmrch of Tliessalonica during 
a stay of a year and a half in Corinth (Acts xviii. 11), 
about 53-54, not before this in Athens, as is asserlt'd io 
the subscription of both epistles in the ('odex Alexandrinua 
and other MSS, For when wrote the first ei>istle 
some time had elapsed since the formation of the clmrch : 
some members were already dead (1 Tlicss. iv. 13), and 
Paul had worked for somo time, not only in Macedonia, 
but also in Achaia (i. 7, 8), On the other hand, the church 
appears to be comparatively young; the conversions are 
still spoken of everywhere in Macedonia and Achaia (i. 9). 
All this points to the conclusion that the first e]nstle was 
written in Corinth, and this is confirmed by the opening 
salutation (i. 1), in which Silvanus (Silas) and Timotheus 
are named as joint autliors, for they were in Corinth with 
Paul (Acts xviii. 5), 

The first epistle gives us a very clear picture of the 
disposition and state of such a young cliutch, composed 
of former heathens. They had received with enthusiasm 
the gospel of Jesus Clirist, the Hringer of salvation, the 
Saviour in the approaching day of judgment (i. 9, 10). 
But the realization of this salvation is now awaited with 
impatience, and a sense of disappointment is experienced 
because some members of the church have died without 
having seen the advent of the Lord (iv. 13). At the 
same time many there are still living in gross heathen 
sins and vices (iv. 1-8). Paul had sent back Timotheus 
froin Athens to Thc.ssalonica in order to advise the young 
inexperienced church, and to obtain news concerning it 
(iii. 1-5). He has just returned to Paul (iii. fi), and tho 
information received through this source is the occasion 
of the first ^[listle,^ designed to supply tho place of 
PauHs personal presence and bring new exhortation and 
instruction from the apostle to the young cliureli, wdiich 
still much needed guidance. 

Wc have no information concerning the elicct of tins 
loiter. It is conceivable, however, that tlic cliundi re- 
quired yet further advice and direction from the apostle, 
and so far it is not remarkable that Paul saw the need for 
a second similar letter of teaching and exhortation. This 
second epistle also, if it is genuine, was wTitten during 
PauFs stay of a year and a half at Gonntli, very soon after 

* AccoHiiig to Acts xvii. 14 15 ami win. 5, Silas and 'Jimotlieus 
had roniainod behind in Benra, and first nift Paul ajjain in (’’orinth. 
But according to 1 Tliess. iii. 1- 5 it i>e understood that fimi^theus 
wo. in Athens with Paul, uid h«i br«i sent thence to Thcssnlonlcfc 
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the first. For it also is written in Ijlj conjoined names of 
f;$ilvanus and Timotheus, who were still with Paul, while 
wo must understand from Acts xviii. 18 that after Paul's 
departure from Corinth they ceased to be his companions. 
The occasion of this epistle seems especially to have arisen 
from the circumstance that the church had been put Into 
fear and anxiety about the advent of Christ, perhaps by a 
pretended letter from Paul. Two passa^tes point to the 
existence of such a thing: in ii. 2, Paul says that the 
church shall not let itself & alarmed by word or by letter 
as from us ” nominally coming from us), and in iil 17 
again Paul lays emphasis on his signatuie by his own 
hand as the token (of genuineness) to be noticed in each 
letter. In any case the chief aim of the epistle is to tran- 
<|uillise the church concerning the advent ol Christ, which 
H not yet immediately imminent. lie paiticularly exhorts 
them not to let themselves bo shaken m mind, as that the 
day of Christ is at hand (ii. 1, 2). For before this day 
comes the “man of sin” must first appear, who scats 
himself in the temple of Ood, and gnes himsclt out for 
God (ii. 3-5). And he too is lor the piesent kept back by 
another power (ii. 6, 7). Only when the latter is taken 
out of the way shall “ that w ickod ” bo revealed, and the 
great falling away shall follow (ii. 8-12). 

The genuineness of the tw’o epistles has not remained 
unquestioned by the newer cnticisni Jiaur declared him- 
self against the genuineness of both epistles, ‘ and lie is 
followed by Van dor Vies ^ and scveial others.” But in 
general the predominant opimon of impartial ciiticism at 
present is that the genuineness ot the first epistle is 
certain, while that of the second must bo given up. 

This is tho opinion of Hil^( nfolil (JST. f wiss lluol , 1862, p 
225-264, 1866, p. 29.5-301 , 1869, p 441 sq.; 1870, p. 244 sq ), 
Van >1ancu (OndcrzoiK nam <h nhfhud lau J*auhu tundenhntf 
iifla de Theasaloiiia riutht, 1865), S. Daviclbon {Iitirod, io 
//ir JSm TcstaMiidf 2d fd , 16S2, i 4-16, 836 351), Wciz^tukw 
{J)a,9 18S(>, ]>. 249 261), and llolt/iifiann 

also leans lotho same ^ ion, without, howrvei, dofiuitilv foinmit- 
tuig himself {Hhhl vi d T , U ed , 18S6, p 233-211) Tho 
gcnnincnesti oi tlie fust epistle Miidiuited by Lipsins {Thenl iff. 
If, Kr t 1854, p 905-934), Von Sodni {ihtd t 1885, i> ^*>3 310), 
and Paul Schmidt (/>r Th€*>whtnihiihii(f )i<nctllatf^ Boiliu, 
1885), while, on the othci haiul, Kern {Ttlbmq, Zi\i%hr f Thfol,^ 
1839, 11 145-214) and PrIuiscu {Jaluh, fdr p tot Thcol ^ 1880, 
p. 681-705) attack that of the second Giirum {TIml SI u A> , 
1850, p. 753-816) and Westnk {Vt nhfhtid vetn d<n tutedenhrirf 
tmn di TheBsafonfofffiMiif IJticcht, 1879; lia\c uittiul the lists for 
tho genuineness of lK>tU epistles. 

The final decision of the ncw'^ei criticism is justified by 
the evidence. No real difficulties can be bi ought against 
''ho genuineness of the first epistle, but they ccitainly can 
against that of the second. When Baur finds that the 
epistles lack the characteristic Pauline ideas he is only so 
far right that the doctrine of justification by faith is not 
dealt with, for which, however, no occasion anses. It has 
been asserted that there are traces of imitation of the 
epistles to tlio Corinthians, but the points ot lesemblance 
arejnot such as to justify this conclusion. The connexion 
of the pa>48age in 1 Thess. ii. 16 (the wrath of God is 
already come upon the Jew.s) with the destruction of 
Jerusalem rests on an arbitrary, na> false, interpretation. 
And it cannot be maintained' on impaitial examination 
that in 1 Thess. ii. 14, 15, tho Jewish churches of Palestine 
are set forth in a way unlike Paul, as an example for the 
heathen churches. 

The ol^cctions to the second epistle are much weightier, 
though here also not all the arguments adduced by hostile 

^ Pautus dvr Apo$tel Jeau Chnatty 1845, and Theoloquche Jahr- 
hUcher, 1865, p. 141-16S, rcpnnlcd in2(ied. ol Paulubj ii. 341-369. 

^ ht bruU bnfvm mn de Thcssalmicenmiu be>dc*n, 1866. 

* Ilolbten also {Jedvrh,/, proL 77teot,f 1877, p. 731 eq ) and Stock 
{Jfkhrb /, piroL Tf^eoL, 1888, p. 609-624} dispute ike genuineness 
of tke tot epistle, preBupposing the epunousness of tho second. 
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critics are valid. It Ims been often said tnat the author, 
like the author of the Apocalypse^ regards NerO as tho 
Antichrist, expecting him to reappear as the arch-enemy 
of Christ But this interpretottion of the short statement 
of our e^nstle cannot be proved. Tho assamption that 
before the dawn of sahutioil godlessness would i^aeh ita 
height, through the apjiearance of an arch-Unomy of God 
and His church is, so to speak, a dogmatic postulate which 
rests on tho prophecies of Daniel and other prophets of the 
Old Testament And, in so fhr as the piotute of this arch- 
enemy is endowed With historical features^ they can quita 
as well have been drawn from Caligula as from Nero. 
For Caligula had already laid claim to the honours of a 
god, and because of this appeared to the Jews to be the> 
embodiment of godlessnoss. The aseumption of such an 
Antichrist would not be striking in Paul. Even if it 
is correct (as is generally and with reason taken for 
granted) that by the hindrance which keeps liack the 
appearance of Antichrist (2 These, ii. 6, 7) the established 
might of the Koman emiieror and empire is to be under- 
stood, this view would be quite in keeping with Paurs 
views about the Koman dominion (Korn. xiii. 1-7). Yet 
it must be conceded that the statements on this head 
create real difficulty, if we compare them with those of the 
first epistle, in whicli all stress is laid on the fact that tho 
day of the Lord comes as a thief in the night, and that 
man must be prepared for it at any moment (1 Thess. v. 
1-11). In the second epistle it is pointed out with equal 
emphasis that the day of tlio Lord is not immediately 
imminent, and that certain events must come first (2 
Thess. ii. 1-10). It is certainly \ery striking that Paul, 
so soon after the admonitions of the first kind, should 
have given the quieting assurances of the second. And 
2 Thess. 31. 2 and lii. 7 can hardly be exjdained except by 
the supposition that the readers had boon thrown into 
alarm by a pretended epistle from Paul. Could this have 
been dared in that eaily time, almost under the eyes of 
the apostle ? Finally, it is not to be denied that the style 
of tho second epistle is different from that of the first, and 
that the contents often appear a mcie imitation, exce])t in 
the eschatological passages on account of which it was 
written. It must therefore be admitted that weighty if 
not conclusive considerations have been pioduced against 
its genuineness. (£. s*.) 

THESSALONICA. See Saloxica. 

THESSALY is the district of nortliern Greece which 
intervenes between Macedonia and the more purely 
Hellenic countries towards tho south, and between the 
upland region of Epirus and tho Ailgean Soa. It forms an 
irregular square, extending for about sixty miles in each 
direction, and this area, which is for the most part level, 
is enclosed by welbmarked boundaries — by the Cambuniati 
Mountains on the north, and by Othrya on the south, 
while on its western side runs the massive chain of Pindus, 
which is the backbone of this part of Greece, and towards 
the east Ossa and Pelion stand in a continuous line ; at 
the north-eastern angle Olympus rises, and is the keystone 
of the whole mountain system. The elevation of some of 
the summits in these ranges is considerable, for three of 
the peaks of Pindus are over 5000 feet, and Olympusi 
Ossa, and Pelion reach respectively the height of 9754.^ 
6407, and 5310 feet. The country that is contained 
within those limits is drained by a single river, the 
PeneiuB^ i^hich, together with the water of its numerous 
confluents, passes into the sea through the Yale of Tempo. 
This place, which the Greeks were accustomed to associate 
with rural delights, is a chasm, cloven in the rooks, as the 
fable tells ua by the trident dP Poseidon, between Olympus 
and Ossa ; but though it possesses eveiy element of the 
Bublim^ yet its features are soft and beautifoli from the 
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liroiijcl ^pvinding rivor, tbe luxuriant vegetation, and the 
l^dee that at intervals open out at the foot of the cliffy. 
It ia about four miles and a half long, and towarda the 
middle of the ^ss, where the rocks are highest, the pte- 
cipioes In the airectiou of Olympus fall so steeply as to 
the passage on that bide ; but thobe which descend 
from Ossa are the loftiest, for they rise in many places not 
less than 1500 feet from the valley. Owing to the length 
and narrowness of the ravine, it was a position easily 
defended, but still it offered a practicable entrance to an 
invading force, in consequence of which a number of 
castles were built at different times at the strongest 
points. On the north side of Thessaly there was an im- 
portant pass from Petia in Pieria by the western side of 
Olympus, debouching on the plain northward of Larissa ; 
It was by this that Xerxes entered, and we learn from 
Herodotus (vii. 173) that, when the 0 reeks discovered the 
existence of this passage, they gave up all thoughts oi 
defending Tempe. On the side of Epirus the mam line 
of communication passed over that part of Pmdus which 
was called Mount Laemon, and descended the u]j[)er valley 
of the Peneius to ^ginium in the north-west angle of 
Thessaly, near which place now stand the extraordinary 
monasteries of Meteora This was the route by which 
Julius Caesar arrived before the battle of Pharsalia 
Another pass through the I^indus chain was that oi 
Gomphi, farther south, by means of which there was com- 
munication with the Ambiacian Gulf The gieat southern 
pass was that of Ccela, which ciosses Mount Othrys nearly 
opposite Thormopyk' These Thessalian passes were of 
the utmost importance to southern Greece, as commanding 
the approaches to that part ot the country. 

Though Thessaly is the most level district of Greece, it 
does not present a unifoim unbiokcn surface, but is com 
posed of a number of sections which open out into one 
anothei, divided by ranges ot hills The piincipal of these 
weie called Upjiei and Lower Thessaly, the former com- 
prising the western and south westoin jiart, which con- 
tains the higher course of the Peiicius and all those of its 
tnbutancs that flow from the south — the Enipeus, the 
Apidanus, the Onochonus, and the Pamisus, while the 
latter, which reaches castwaid to the foot of Ossa and 
Pelion, IS inundated m paits at ceitam seasons of tlic year 
by the Peneius, the flood watei fiom which forms the lake 
Nessonis, and, when tliat is full, escapes again and pours 
itself into the Lake of Bu^bo The chief city of the latter 
of these districts was Laussa , and the two were separated 
from one another by a long spur, winch runs southwards 
from the Cambunian i\[ountaiiis on the western side of 
that city Again, when Thessaly is entered from the | 
south by the pass of Ccela, another plain, con taming a 
small lake, which was formcily called Xynias, intoivenes, 
and a line of low hills has to bo ciosscd before th'' town of 
Thauraaci is reached, which fiom its commanding position 
overlooks the whole of the upper plain. The view' fiom 
this point has been described by Livy in the following 
remarkable passage —“When the traveller, in jiassing 
through the lugged districts of Thessaly, where the loads 
are entangled in the windings of the valleys, arrives at this 
city, on a sudden an immense level expanse, resembling 
a vast sea, is outspread before him in such a manner 
that the eye cannot easily reach the limit of the }>lain8 
extended beneath ” (xxxii 4). To the north-eastwards of 
this, where a portion of the great plain begins to lun up 
into the mountains, the Plain of Pharsalia is formed, which 
IS intersected by the iiver Enipeus ; and still farther in 
the same direction the scene of another great battle, 
C^nMcepbalae. Thessaly waa further subdivided into four 
districts, of which Pelasgiotis embraced the lower plain of 
the Ptoneiu£^ and Hestiieotis and Thd$i|aliotis respectively 


the northern and the soutliem portions of the ujiper plain ^ 
while the fourth, Phthiotis, which lies towards the south 
east, was geographically distinct from the rest of the 
country, being separated fiom it by a watershed. The 
determining featuie of thib is the Pagasseus Sinus (Gulf 
of Volo), a landlocked basin, extending from Pagas.® at 
Its head to Aplieta' at its nairow outlet, where the chain 
of Pelion, turning at light angles to its axis at the end of 
Magnesia, throws out a projecting line of broken ndges, 
while on the opposite side rise the heights ot Othrys In 
the heroic age this district was of great inipoitance Jt 
was the birthplace of Giook navigation, for this seems to 
be implied in the story of the Aigonauts, who startid from 
this neighbouihood in ijucst of the golden floetc J lom 
it the great Achilles came, and, ai cording to Thucydides 
(i. 3), it was the caily home ot the Hellenic lace The site 
of lolcus, the centre of so many poetic legends, is at no 
great distance from the modem \olo Near that town 
also, at a later period, the city of Demctrias was founded by 
Demetrius Poliorcetes, who called it one of the tbice fetteis 
of Greece, Chalcis and Corinth being the other two. 

The history of Thessaly is clostly connected with its geogiajihy 
The feitility ot the land oficud a tempt ition to in\adcis, uid was 
thus tho piiiuaiy cause ot the curlj inigutioiis Jt uas this 
motive which first imluccd the Thcssaliins to kavo tluir honu in 
Lpiius and descend into this distiut, iiml fiom this movLimut 
aioso tho expulsion of tho Bccotiins fiom Ainc, and then settle 
ineut 111 the count! y subsequently c ilh d ‘Ikt otia , whih another 
waveot tho same lido diovo the Doiians also bouthi^aid, whoso 
migrations changed the !»(< of tlio IMopoimohc Again, this neh 
boil was the natuial honu of % ])OWirliil anstocracy, surh as the 
ianuliesof tho Alenid'oot Laussa and tin Siopadjeol ( lannou , 
and the absmeo of ehvitfd positions was unfavour ible to tho 
foundation oi numeious eitics, which might have fostcicd the 
spirit of freedom and democracy I ho plains, also, were suited to 
the bleeding of hoises, and (onsiqiuntly tho iouo m whuh the 
Thcsbaliau nation was stiong was c ivaliy, a kind oi tioops which 
has usually brdi nswociited with oligaichy Ihowrilth and tho 
sc mi He Home ehaiuctcr of the peojile loi in race, as in ogiapli 
nal position, tho Ihessalnns held an intci mediate plate between 
the noil Hellenic Mueedonuns and the (xiecks ed ])uie blood 
emsod them to bee wanting in jiatiiotisni, so that at the tiruo 
e>f tho PeiBian wais wo iinel the Aleuidu miking eominencaubo 
with the cnemieb oi (iieete AVheii Huy were uuittd they weie 
a foimiclable powei, but, like othei half oigaiii/ed eommumlies, 
they seldom enmhmtd for long leigethei, and eonseejuciitly thej 
lufluenctd but little tlu foitunes ol the (3iUik> 

For scveial ceutuiies duiing the Middhi Ages Kouniauian iniini 
giants ioimed so laigo a put of the population of Tlussilv that 
that distiict was i died by the B>/intnu wuleis (licat AV ihehia 
{MtydKn BXoxfo) the Jewish ti atilt i, Ikiqdmin of luiUla, wht» 
passe el through the eouiitiy in tlie latter halt ot the 12th re iiturjr, 
utsdibcs them as tluii oeiup>iug it At thopuseiit d'i> only .i 
few colonies ot that i ue iiinain, tho ])uneipU oi whii h aio ioiiiul 
on tho western buh of Oljmpus and m stuno of the gtiges of 
l^indus The Tmkisli inhahitants aie settled in tho laigt i towns, 
and here and there m tho country distiuts, tho most inipoi tan t 
colony being those cilhil kouiaiates, who weie hi ought irom 
Konieli in Asii Minoi shortly beloio tlu taking ot Constant luople, 
and planted under the bouth wobt angle ed Ol\ mpus 1 he (»u i ks, 
]iowe\er, foini the vast imijonfy of tho ]>opulatiou, so mu h se* 
that, even while the ooimtiy belonged to tlie Ottom ms, Oirek w is 
employed as the oflieiil Uiiguagc Jii ai eoi dame with the pro 
visions of the Be*rlm tieaty, Thessaly was udeel to the (ii(cks]»\ 
the Porto in 1S81, and miuo that peiiod it lues foinicd a poitioii 
of the liolleme kiiigiiom (HI 1 ) 

THETFORD, an ancient boiougli and inaikef town, 
partly in Norfolk and partly m Suffolk, is situate d rui tin 
Thet and Little Ouse, and on tlio Gieat JCasUin lixilwiy 
line between Cambridge and Norwich, 36 mih s soutli west 
of Norwich, 12 north of Buiy St Kdiiuinels, to wliieh 
there is a branch line, and 96 noith north rust ot London 
The Little Ouse, which divides the tounlics, is eiosstd 
by a cast-iron bridge erected in 18J9 In tho time of 
Edward IIL the town had twenty chuuhes and ^ eight 
monasteries. There are now three dniithcs — St 
St Cuthbert’s, and St Maiy^b , of these St Maij’s, on the 
Suffolk side, is the largest. There aie various monast’C 
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remains in the town. The most important relic of anti- 
quity is the castle hill, a mound 1000 feet in circumference 
and 100 feet in height, probably the largest of the Celtic 
earthworks in England. The grammar school was founded 
in 1610. In King Street is the mansion-house occupied as 
a hunt! ng lodge by Queen Elizabeth and J ames I. Brewing 
and tanuing are carried on; and there are also manure 
and chemical works, brick and lime kilns, Hour- mills, and 
agricultural implement works. The Little Ouse is navi- 
gable from Lynn for barges. The population of the muni- 
cipal borough (area 7296 acres) in 1871 was 4166 and in 
1881 it was 4032. 

Thetford is supposed to have boon the Sitomagus of the Romans. 
In tho time of the Saxons, by whom it wan called Thcodford, it 
was tho capital of Kast Anglia. During tho lioptarchy it amis 
frequently desolatod by the Danes. It was hiirnod hy them in 
998 afti‘r a drawn battle hotwocn Swond and Ulfcytel, and again 
after Ulfcyters soeond battle at Hingmcve, ]0th May 1004. Fiom 
tho ridgn of Athelstaii to that of King .loliii it TiuMscssed a mint. 
The see of Ehnham was removed to it in 1070, but it was trans- 
ferred to Norwich in 1094. At Domesday it Jiad hve hiirgesses, hut 
by the time of Edward III. they had increased to 953. It was in- 
corporated by Elizabeth i n 1 573. 1 1 ret iirncil 1 w o members to jiai lia- 
ment from the time ot Edward VI., but was dushunchisod in 1868. 

TIIEVENOT, Jkan dk (1633-1667), an eminent Ori- 
ental traveller, was a native of Paris, whore he received 
his education in the college of Navarre. The perusal of 
works of travel ^ moved him to go abroad, and his circum- 
stances permitted him to please himself. leaving France 
in 1652, he first visited England, Holland, (formany, and 
Italy, and at Home he fell in with D’llerbelot, who invited 
him to be bis companion in a projected voyage to the 
Levant. D’Hcrbelot was detained by private affairs, but 
Theveuot sailed from Homo in May 1655, and, after vainly 
waiting the months at Malta, took passage for Constan- 
tinople alone. He remained in Constantinople till the end 
of the following Augu.st, and then proceeded by Smyrna 
and the Greek islands to Egypt, landing at Alexandria on 
New Year’s Day 1657. He was a year in Egypt, then 
visited Sinai, and, returning to Cairo, joined the Lent 
pilgrim caravan to Jerusalem. He visited the chief places 
of pilgrimage in Palestine, and, after being twice taken by 
corsairs, got back to Damictta by sea, and was again in 
Cairo in time to view tho opening of the canal on the rise 
of the Nile (August 14, 1658). In January 1659 he 
sailed from Alexandria in an English ship, taking Goletta 
and Tunis on the way, and, after a sharp engagement with 
Spanish corsairs, one of which fell a prize to the English 
merchantman, reached Leghorn on April 12. He uow 
spent four years at home in studies useful to a traveller, 
and in November 1663 again sailed for the East, calling 
at Alexandria and landing at ISidon, whence he proceeded 
by land to Damascus, Aleppo, and then through Mesopo- 
tamia to Mosul, Baghdad, and Mendeli. Here he entered 
Persia (August 27, 1664), proceeding by Kirmanshahan 
and Hamadan to Ispahan, whore he s])ent five months 
(October 1664-Fcbruary 1665), and then, joining comi>any 
with tho merchant Tavernier (7.V.), proceeded by Shiraz 
and Lar to Bonder- Abbas, in the hope of finding a passage 
to India. This was difficult, because of the Opposition of 
the Dutch, and, though Tavernier was able to proceed, 
Thovenot found it prudent to return to Shiraz, and, having 
visited the ruins of Pcrsepolis, made his way to Basra, and 
Railed for India November 6, 1665, in tho ship “Hope- 
well,” arriving at the port of Surat January 10, 1666. 
He was in India for thirteen months, and crossed the 
country by Golconda to Masuiipatam, returning overland 
to Surat, from which he sailed to Bender-Abbas and went 
up to Shiraz.2 He passed the summer of 1667 at Ispahan, 

^ His uncle Melrhiserleili hod similar tastes, and publisliod a well- 
known collection of Voyages (fol., Paris, 1663, $q.), 

* It was at this time that he met Chardin near Persepolis, but that 


disabled by an accidemal pistol diet, and in OotobSr 
started for Tebriz, but di^ on the way at Miyana 
(November 28, 1667). 

Thevenot was an accomplished linguist, skilled in Turkish, 
Arabic, and Persian, and a curious and diligent observer. He 
was albO well skilled in the natuial sciences, especially in botany, 
for which he made large collections in India. Ilis porsonal 
chara(‘ter was admirable, and his writings are still esteemed, though 
it has been justly observed that, unlike Chardin, ho saw only the 
outside of Eastern life. The account of his first journey was 
]mblibhcd at Paris in 1665 ; it forms the first part of his collected 
Voyages. The hconco is dated December 1663, and the preface 
shows that Theveuot himself arranged it for publication before 
leaving on his second voyage. The second and third mrts were 
posthumously published irom his journals in 1674 ana 1684 (all 
4to). A collected edition appeared at Paris in 3689, and a second 
in 12mo at Amsterdam in 1727 (5 vols.). There is an indiflereiit 
English translation by A. Lovell (fob, London, 1687). 

THIAN-SHAN, or Celestial Mountains. See Asia 
( vol. ii. p. 686), Syr Daria, and Turkestan. 

THIBAUT, Anton Frikurxuh Justus (1771-1840), 
one of the greatest of German jurists, was born at Hameln, 
in Hanover, January 4, 1774, that i.s, ten years after his 
contemporary and rival Hugo, about a year before Feuer- 
bach, and five years before Savigny. Thibaut’s father was 
an officer in tlio Hanoverian army, a skilful mathematician, 
and, like his son, a man of much force of character. His 
mother was tho daughter of the oberbttrgerrneister of the 
town. The Thibauts were of French descent ; they came 
from a family which had been driven out of France on the 
revocation of the edict of Nantes. As a child and youth, 
Thibaut lived in Hameln, Harburg, and i lanover. He was 
fond of rowing, skating, and swimming, and, above all, of 
music, which remained his passion through life. As a lad 
he set his heart, chiefly for romantic reasons, on being a 
forester, and he actually s[)ont two y ars as such. But he 
soon became disenchanted, and in 1 702 wont to Gottingen 
to study. In 1793 he moved to Kdnigsberg, whore Kant 
still taught. Tliibaut was deeply affected by tho critical 
philosophy ; his very latest writings bear traces of it, and 
it is not unimportant in the history of jurisprudence in 
Germany that Hugo ^vas equally influenced by it. From 
KOnigsberg Thibaut moved in 1794 to Kiel, where he 
formed a friendship with Niebuhr, at that time a student 
there. They lived for a year in tho same liouse, taking 
their meals together, and holding much converse on litera- 
ture and politics. Both already displayed the bent of 
their minds— Niebuhr despondent and affrighted at the 
progress of the French Bovolution, Thibaut hopeful, un- 
dismayed, and certain that eventually all w^ould be well. 
In 1798 he \vas appointed extraordinary professor of civil 
law, and in the same year appeared his Vermche xlher 
einzelne Theile der Theorie des Jkerhts (Kiel, 1798), a col- 
lection of essays, of which by far tho most important was 
entitled “Ueber die Eiufluss dcr Philosophio auf die 
Auslegung der Positiven Gesetze.” Taking os his text an 
observation of Leibnitz, he sought to show that history 
w^ithout philosophy could not interpret and explain law. 
The essay was partly by anticipation a corrective of the 
teaching of tho historical school of jurists. It enters into 
speculations on the possibility of forming an ideal body of 
law as a measure and mode of exposition of particular law, 
— sjieculations which have never been continued, certainly 
not by Thibaut. In 1799 he was made ordinary professor 
of civil law. In that year was published his Theorie der 
logischen Awlegung des nnaiseken Rechts^ one of his most 
remarkable works, a favourite book of Austin’s, and, as 
his well-annotated copy in the Inner Temple library shows, 
one which he had most carefully studied. In 1800 Thibaut 
married the daughter of Professor Ehlcrs at Kiel. In 1802 

somewhat envious scholar is wrong in saying that this was Thevenot’s 
only visit to the ruins (Chardin, Voyages^ ed. Langl68, vitl. 845). See 
Thevenot, pt. ii. bk. 8, chap. 6. 
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lie pablifihed a abort criticism of Feoerbacb’s theory of 
xsrimixial law. It is an excellent illustration of his good 
sense; it discriminates between what is good and what 
is unsound and crude in the writings of criminal law 
reformers; it recalls in many ways the speculations of 
Bentham. The same year appeared Thibaut’s essay Vehar 
BesUz und Verjdhrtmg, In 1803 Thibaut was called to 
Jena, where he spent three years, made happier than they 
otherwise would liave been by intercourse with Ooethe and 
Schiller. At the invitation of the grand-duke of Baden he 
went to Heidelberg to dll the chair of civil law and to 
assist in organizing the university ; and ho never quitted 
that town, though he received in after years, as his fame 
grew, invitations to Giittingen, Munich, and Leipsic. His 
class was large, his influence great ; and, excc])t Hugo and 
Savigny, no civilian of his time was so well known. In 
the work of the university he took an active part ; and he 
cultivated with rare devotion his favourite art. In 1814 
appeared his CiviliHiiache Ahhundlungen^ of which the prin- 
cipal was his famous essay, the }>arcnt of so much litera- 
ture, on the necessity of a national code for Germany. 
He had no wish to enter into official or practical life. 
“ I am Professor Thibaut, and wish to be nobody else.” 
In 1819 he was appointed reprc.sentative in the first 
chamber of the Baden parliament, lie was also made 
member of the Scheidungsgericht. In 1825 appeared 
anonymously his work Ueher die Rvinlieii dcr Tonhumt^ in 
which he eulogized the old music, and e.specially that of 
his favourite master, Palestrina. It involved him in a 
contest with Nageli and other admirers of the new school 
of music, whose merits Thibaut was somewhat slow to 
own. This has been tran.slated into Knglish by W. IT. 
Gladstone. In 1836 Thibaut published Ero7ieninym 
des romisehen Mechts, One of his last works was a ts)ntri- 
bution in 1838 to the Archiv fur die cmHsfieche Praxia^ 
of which he was one of the editors (see below). He died 
peacefully, full of years and honour, on the 29th of March 
1840. 

Thibaut was of the mi<ldle height and broad-shouldered, 
his eyes bright and piercing, his head noble and striking ; 
his whole appearance told of jiower, simplicity, and reserve. 
All who knew him speak of his strong personality, his 
manly consistent nature. Young men loved him, and he 
drew to the young. If he sometimes signed liis letters 
'^Hemper ideju A. F. J. Thibaut,” it was not a phrase. 
Every incident told of him has a curious flavour. He was 
much more than a jurist: he deserves to bo remembered 
in the history of music. Palestrina and the early com- 
posers of church music were his delight. “Jurisprudence 
is my busine.ss, my music room is my temple.” His 
friend, Dr Baumstark, has left an interesting rccoid of his 
musical pursuits and of the w'ork of his “ Sangverein ” at 
Heidelberg. Among the masters of German )»roso Thibaut 
holds no mean place. Nothing could be dearer, more 
un pedantic and unprotentiou.s, than bis exposition ; his 
prose is scarcely inferior to Lessing’s. Like his speech, 
liis written style was simple and manly, but it is simplicity 
marked by care, and is rich in the happy accidents of 
expression which come only to true artists. He liked the 
old classical models; he read and reread the classics, 
ancient and modern, his taste being catholic enough to 
include Plato and Chrysostom, Montaigne, Hume’s Eesaysy 
Adam Smith’s works, Ferguson’s Essay on the History of 
Civil Society (which he particularly admired), and the 
later developments of German literature. 

Most of Thibant’s works have already been mentioned. Several 
of them, however, deserve further notice. And first as to his essay 
on the necessity of a code for Germany ('‘Uelwr die Nothwendig- 
keit eines allgemeinen biirgerlichon Rechts fur Deutschland”). 
No more persuasive armtment for codification was ever advanced. 
It has all the vigour of Bentham’s arguments for the same cause, 


pamphleteering recklessness of expression* 
Unlike Hugo, whose education dated hack to the time when French 
literature was supreme in Germany and who felt himself somewhat 
a stmuger to later German enlliire, Thiliaut was of his own lime, 
sensitive to the great change wliieh had come over (Germany after 
the battle of Leipsic, conscious of the iiisuffioicney of Roman law, 
and eager to promote the greatness ol his country. In his eon- 
tribution to the Archiv fur die ciHlisUechc Praxis, in 1838, on 
the so-called liistorical and unhistorical school,” ho tells the 
history of his niemorahio essay on tlio necessity of a code for 
Germany. He had seen many German soldiers in 1814 about to 
march to Paris. He rciilired the clinugo which this denoted ; and 
out of the fulness of his heart he wrote the essay m a fortnight. 
The mode of treatment is more comprehensive than the theme ; 
and to-dny, perhajis partly tor this leason, the essay is as readable 
as It ever was ; jurists liave not yet earned out nil the sug- 
gestions winch it eontnuis. For Germany, its soil freed and its 
honour vindicated, a liappy futuic liad, he jiredjcted, been opened 
up. “Tho division into small states was inevitable, und not to 
be deplored. The existonco of gieat states is always iii a .sense 
unnaturRl; it implies a warm life only at one -a constant 

repression of individuals for a common ol>|€< t, und no real unity 
between the, rulers and tho subjects. In a land of small states, oil 
the other hand, tho ])ceiiliarity of each has full play ; tbeio is 
development of variety, and the unity of luinees and people is 
deeper and moic living.” The only innty piactieable amt needful 
in Thibaiit’s judgment was one of law' , and for such all tho 
German Govcrimients should labour. His review of the state of 
jurisprudcnco in Germany is severe ; it recalls the coiilem]M)iane- 
ous criticisms passed by Bentham on English law. 'Hiibaut ])ointed 
out luminously the contrast between tho fundamental conceptions 
of Roman and Gorman society, and thu inudccpiacy of Roman law 
to supply defects in German jurisprudence. It was not pleasing 
to many jurists to be told that u row lectures on the laws of tlio 
Persians and Chinese would do more to aw'.tken a tiue judicial 
sense than minute disquisitions on the Koman law of intestacy — 
obseivatioris the full elfcet of wlindi Thibaut liimwlf did not 
perhaps conreivo The essay was as mucli a coiidem nation of tho 
entire slate of jiiiispnideuce as an aiguincnt for (‘odification ; it 
wus a challenge to civilians to justify tlieir very existence. Savigny 
took up the challenge tlins thiown down , and a long controversy 
as to points not very clearly defined took pltt»*e Tlio glory of 
the controversy belonged to Savigny; tho leal victory lested with 
Thibaut. By recent legisbifion Germany has carried out some of 
the ideas of Thibaut; ami ollieis imlWted but not developed in 
his essay remain to be eonndeted by a seieniific sidiool of jurists. 
One of his works best w'ort ii reading is his Theory of Construction, 
Though directly ap!»li(*able to Roman law', it is of general use. 
The subject is divided into twobrauebes — “Interpretation nach 
der Absielit clcs Gesetzgeber” and “Interpretation n.ich dcui 
Grumle des Geset/es,” or, as Austin expresses tho distinction in a 
marginal note on his copy, “ W'hat the legislator would have con- 
tenqdated liad ho eomeived his jiurpose completely and distinetly, 
and w’hat tho legi.slator actually contemplated.” It wouhl bo inter- 
esting to coinpaie the rules of iiiterpietatioii stated by Thibaut w’lth 
the nilcH of construction, familiar to English lawycis, laid down by 
Coke in Hejdon’s Case, 8, 7h, Jiejnyrl^. Tliibauf ’s best-known W'otk 
is on the Pumiects {System tits Pnmbhtenrcchts, 3 vols., 1803), a 
part of wbicb w’us lran8late<l by Loiil- Justice Lindley Ho was 
one of the earliest to eiitici/c tho divisions found in tlio Institutes, 
and lie earned on with Hugo a controversy as to these points 
ThibiiuPs own classiticalion CHilier is unsatisfactoi y. Ho uivided 
tho subject into public law (that which tnsits of tho relations 
between Government and subjects), ]»iivate law, and international 
law. Public law he .subdivided into const itnlioual law 
recht, the law’s binding on tlie soveieign) and admi nisi rat ive law 
{licyierumjsrccht, or ciiniiual law, and law’s relating to liiiance and 
jiolicc). The laws relating to civil process wcio dealt with partly 
under adininisliativo law and paHly under piivafe law’ Status 
was placed ]>artly in tho former partly in flie latter, and tlie law 
as to guardianship and paioiital nuthoiity is tieated as a pa it of 
the law of police. Tiiibant, however, abandoned in prai'tjcc tins 
unscientific division. One of bis most interesting woiks is his 
])Osthumoiis treatise on the “(’ode Civil,” Lehibiuh dts fiunzos- 
ischen Civilrcehts in stctir Vergh lehmiy md dem nmn'^r/un (hrd- 
rcclit While criticizing the code, which he designates as in tlm 
highest degree unsystematic, ho lecogni/cs in it iticiits which 
German jurists of his time were reluctant to ailinit 

In modern German legal literature Thibant's mfliiein e is not very 
perceptible. Even at Heidelberg it was qiiK'kly sii|m‘i st tied by that 
of his siiccessior, Vangeiow, and in Germany Ins wo? ks are now little 
used as text-books. ' But those best al)lo to jmige Tliibaiif have 
most Tuaised Imii. Austin, who owed much to Imn, describes him 
as one “who for penetrating acuteness, lectitmie of judgment and 
dentil of learning, and clotpiciice of exposition may ho placed, by 
the side of Von Savigny, at the head of all living civilians; 
and elsewhere he praises Thibaut’s indefatigable perseverance and 
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** sagacity not surpassablo/* High thouffb such caf ogles aK», they 
are suaicoly adequate. In Tbibaut’a worKs aie promises which he 
did not fulfil, and they contain fertile suggestions which iittnie 
jurists may utilize. It was not the least of his ments that ho 
intioduced scientific methods into legal piactice and practical 
sense into junspradenoo* (J. Mt. ) 

THIBET. See Tibet. 

THT filLT, a town of Belg'ium, in the province of West 
Flanders, 15 miles S.S.E. of Bruges. It manufactures 
linen and woollen goods, gloves, vinegar and spirits, and 
has tanneries and bloacberies. There is also some trade in 
cattle and grain. The town was of considerable import- 
ance in tho Middle Ages, but was almost entirely destroyed 
by fire in 1383, a calamity from which it never wholly 
recovered. The population in 1876 was 10,527. 

THIEHKY, the name of two excellent French historians, 
brothers (Augustin and Am6d^e), both of whom, though 
their literary and historical faculty was not quite equal, 
•displayed the same devotion to historical study. 

I. jACJQxrBs Nicolas AuotrsTiN Thiekey (1795-1856), 
the elder and most gifted, was born at Blois on tho lOih 
May 1795. He had no advantages of birth or fortune, 
but was greatly distinguished at the Blois grammar school, 
«nd entered the lllcole Normale, an establishment which, 
46signed on the best principles to supply Franco with 
perfectly equipped teachers, has on the whole done more 
service to journalism and literature than to pedagogy. 
He appears to have been very suscei»liblo to personal 
influences, and was for a time docile to St Simon and 
afterwards to Comte. But his real bent was towards more 
solid studios, and, under tho impulse of the strong current 
setting at tho time towards media)val research, ho began, 
and in 1825 published, his Hutory of the Norman Cmgvest 
of Ewfand^ much altered and improved in the later edition 
of 1840. Two years later he published important Lettres 
mr rilUfoire de Frame^ attacking the traditional method 
of history-writing, and recommending recourse to the 
original documents. About this time the heavy calamity 
of blindness threatened him, and by 1830 he had totally 
lost his sight. His marriage, however, with Julie de 
Qui^rongal, a woman of ability, considerably lightened his 
misfortune, and about the same time ho was elected to 
the Acad(f‘mio dos Inscriptions. He continued to pursue 
his historical studies, now through other eyes, atid in 
1834 published Dir ylwf d* Etudes HiMoritjws, which was 
followed by his capital work, the Feeds MerovingUns^ in 
1840. His later years wore chiefly occupied in the study 
of tho history of tho Tiers fitat, which bore fruit in more 
than one publication. He died at Paris on May 22, 1856, 

Tho tlullrr school of picturemjuo Dryasdusts (a ratbor miiaculous 
combtn ituui) who bavo profitud by Thurry\ Jabonis and continued 
hia wotk havo sometliaos cliarccd both him uiitl liis brother wiUi 
haviiu: entered on history with thcii nunds lull ot Walter Scott, 
4Uid with having suhoidinaiod facts to giaphic piesontation. Tho 
charge is enliiely unjust, is generally found m tho mouths 
•of those who ate iiartuularly ill qualified to luako it, inasmuch os 
they owe Thierry uoaily cveiything in style. By others ho is de- 
scribed as the loundei of the pictureatiue school, and in this capa- 
city, no doubt, he has much to answer foi. His own work, how- 
ever, is of a very high and remarkable character. He had lianlly 
any forerunners, unless Gibbon may bo counted as one, and his 
freedom from ^ besetting sin of his own school—tho subordina- 
tion of sober history to pictuiesqud description and romantic 
narrative— is best aeon by comparing him with his contemporary 
Barante, who, liowevcr, is himself not to be named otherwise than 
Aonons eausa^ 

II. AMto^B Bikon Domiexque Thierey (1797-^1873) 
was the younger brother of Augustin, and was bom on 
the 2d August 1797. He began life as a journalist (after 
an essay, like his brother, at schoolmastering), was con- 
nected with the famous romantic harbinger the Globe, and 
obtained a small Oovernmeut clerkship. His first book 
was a brief histoxy of Qaienno in 1825, and three years 
later appeared the Histoire de9 ChMoii, which was received 


T H I 


4 f 




with much favour, and obtained him, from the royalisi 
premier Martignac, a history professorfdiip at BesanqouL 
He was, however, thought too liberal for the Government 
of Charles X., and his lectures were stopped, with the 
result of securing him, after the revolution, the important 
post of prefect of the Haute-Saflne, which he held eight 
yseara During this time be published nothing. In 1638 
he was transferred to the council of state as master of 


requests, which post he held through the revolution of 
1848 and the emp d^etat till 1860, when he was made 
senator — a paid oflice, it must be remembered, and, in 
effect, a lucrative sinecure. He also passed through all the 
ranks of the Legion of Honour, became a member of the 
Apaddmie des Inscriptions in 1841, and in 1862 received 
the honorary degree of D.CX. at Oxford. He hod, except 
during the time of his prefecture, never intermitted his 
literary work, being a constant contributor to the Fevue 
des Deux Mondes, his articles (usually worked up after- 
wards into books) almost all dealing with Boman Gaul 
and its period. The chief were the Bistoire d^AuUa 
(1856), frequently reprinted, the Bistoire dc la Gaule sous 
V Administration Romaine (1840-2), a TaUeau de V Empire 
Fomain, and, in imitation of his brother, certain Fedts of 
Homan history, a book on Bt Jerome in 1867, and one 
on Chrysostom and Eudoxia in 1873. He di^d March 
27, 1873. ) 

His literary and historical genius was poihaps infoiiur to his 
brother’s, and he exhibits more of the defects of tho anecdotic 
method of wuting history, but ho shared Augustin’s passion for 
going to the fountainhead and for animating the diy l>ones of mero 
chronicles and mere academic discusbions with accounts of tho life 
of peoples. 

TIIIEHB, a town of France, chef-lieu of an arrondisse- 
ment in the department of Puy-de-D6me, on the railwa}'- 
between Clermont and St liltiennc, 24 miles east-north- 
east of the former town, it is most ])ictaresquely situated 
on the side of a hill, at the foot of which tho Durolle 
rapidly descends through a narrow valley into the Dore, in 
its turn a tributary of the Allier. Tho streets, rising in 
steep rows, contain many wooden and gabled houses, some 
of which are as old as the Iflth century, and a fine view 
of the Plain of Limagiie and the Ddme Hills is obtainable 
from the terraces. All the processes of making cutlery 
maybe seen at Thiers, giving employment to 12,000 work- 
men in tho town and the villages within a radius of 6 to 7 
miles. Bhcath-making, tanning, and paper-making (chiefly 
stamps and playing cards) omjdoy 8000 hands, and the 
business done roaches J81,200,000 per annum. The church 
of Le Moutier, so named from a Benedictine monastery 
of which it formed |)art, contains building of the 7th, 8th, 
and 11th centuries; the tower is more modern. There 
were 12,005 inhabitants in 1886 (commune 16,754). 

Tliiers was sacked in 52^ by the soldierb of Thierry, the son of 
Clovis ; and Giegory of Tours speaks of a wooden chapel which, 
then existed here (on tho site of the present church of Le Moutier). 
Tho church of St Genez was built in 673 by Avitos, bishop of 
Clermont, on tho site of the ancient Tlgemum Oastrtm^ wosiebuilt 
in 1016 by Wido, lord of Thiers, and again in tho 12th century. 
There is some curious mosaic work of tho 12th oentu^, and a fine 
tomb of tho 13th. Tho commercial importance of Thiers was 
greatly increased three centuries when the manufacture of tho 
larger kinds of cutlery was introduced from Ohateldon, between 
Vidiy and Thiers. 


THIEBS, Louis Adolphe (1797-1877), “liberator of 
the territory,’* as even the short-lived gratitude of France 
continues to call him, was bom at Marseilles on April 16, 
1797. His family afe somewhat grandiloquently spoken 
of as “ cloth merchants mined by the Bevolution,” but it 
seems that at the actual time of his birth his father was 
a loeksmith. His mother belonged to the family of the 
Cheniers, and he was well educated, first at the Lyc^ of 
Marsein^ and then in the faculty of dUw at ' Aix. Here 
he began his life-long friendship with Mignet, and was 
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cAlled to ttic hw at tlie age of 23, Ho l^iad, however^ little 
taste for lair and much for literature ; and he obtained (it 
is 9 sM by an ingenious tricl^ and in spite of unfair and 
prejudiced attempts to deprive him, of it) an academic 
prise at Aix-^for a discourse on Yauvenargues. In the 
«arly autumn of 1821 Thiers went to Paris, and was 
quickly introduced as a contributor to the Oonstitutionnelf 
at first on literary and then on general and especially 
political subjects, as well as art and the drama. In each 
of the years immediately following his arrival in Paris he 
collected and published a volume of his ComtUutionnd 
articles, the first on the salon of 1822, the second on a 
tour in the Pyrenees* Ho was put out of all need of 
money by the singular benefaction of Cotta, the well- 
known Stuttgart publisher, who was part-proprietor of the 
Cmdiiutiomd^ and made over to Thiers hia dividends, or 
part of them. Meanwhile ho became very well known in 
Liberal society, especially in Uio house of Laffitte, and he 
had begun and was rapidly compiling (at first with the 
assistance of M. Felix Bodin and afterwards alone) the 
celebrated Mistoire de la Hhmlui'nm Franqaiat^ which 
foiindod his literary and helped his political fame. The 
first two volumes appeared iu 1823, the last two (of ten) 
in 1827. The book brought him little profit at first, but 
became immensely pojjular. The well-known sentence of 
Carlyle, that it is far as possible from meriting its 
high reputation,’’ is in strictness justified, not merely in 
regard to this, but in regard to all Thiers’s historical work, 
which is only too frequently marked by extreme inaccu- 
racy, by prejudice which passes the limits of accidental 
untairncss and sometimes seems to approach those of 
[)Ositive disliono.sty, and by an almost complete indifference 
to the merits as compared wdth the successes of his heroes. 
But (Jarlyle himself admits Uiat Thiers is “a brisk man 
in his way, and w ill tell you much if you know nothing.” 
In other words, the UiMoire de In licvoluhon (again like 
its author’s other work) jiossesses in a very high degree 
the gifts of clearness, liveliness, and intelligible handling 
which so often distinguish Fronrli writing. Coming as 
it did just when the reaction against tlio Kovolution was 
about to turn into another reaction in its favour, it was 
assured of success. 

For a moment it seemed as if the author had definitely 
clioseii the Jot of a literary man, even of a literary hack, 
lie jil.inned an Jlistoiie (ihih'((le, and was about to survey 
mankind fioni China to Peru on the deck of a French 
inan-of war as a preliminary ]jroccsH. But the a::ccssion 
to power of the Poligiiac iniiiistry in August 1829 changed 
iiU projects, aiul at the b(*giiimng of the next year Thiers, 
with Armand Carrel, Mignet, and others, started the 
National, a new opposition iiewspa])cr, which ojienly 
attacked the older Bourbon line and was foremost in pro- 
voking the famous and fatal Ordonnances of July. Thiers 
himself was the soul (or at least one of the souls) of the 
actual revolution. What sliaro he had in the process 
sometimes attributed to him of “ overcoming the scruples 
'of Louis Philippe” is no doubt a debateable question, witli 
the j)rol)lem m hmine of the debate whether Louis 
Philippe had any scruples to overcome. At any rate 
Thiers had his reward. Ho ranked, if not at once, yet 
very soon, os one of the radical though not republican 
«upportors of the new dynasty, in opposition to the party 
of which his rival Guizot was the chief literary man, and 
Guizot’s patron the duke of Broglie the main pillar among 
the nobility, 4Wicl which might be called by comparison 
Conservative. At first Thiers, though elected deputy for 
Aix, obtained only subordinate places in the ministry of 
finance. After the overthrow of his patron I^afiitte, ho 
SDsmed to change his politics and became much less 
radical, and, after the troubles of June 1832, this tend- 


ency was stren^hen^ or rewarded by his appointment to 
the ministry of the interior. Ho repeatedly changed his 
portfolio, but remained iu ofilco for four years, became 
president of the council and in effect prime minister, and 
began the senes of quarrels and jealousies with Guizot 
which make one of the chief aud not the most oreditablp 
features of the politics of the loigu, At the time of his 
resignation in 1830 ho was ioicigu ministiT, and, as 
usual, wished for a spirited policy iu ^pain, which ho could 
not carry out He travelled iu Italy tor .some tunc, and It 
was not till 1838 that he beg«in a regular campaign of 
parliamentary opposition, wliicli in March ISiO made him 
president of the council and foreign inmister for the second 
time. But he held the position baiuly six mouths, and, 
being unable to foico on the king an anti-RnglisU and 
anti-Turkish policy, rcfJgned on October 29, alter having, 
as was generally thought, witli the direct puip<»»e of stir- 
ring up Anglophobia, begged the body ol ^al>oleon from 
England. This was made the occasion ot the ceremony 
immortally ridiculed by Thackeray, and, it is said, con- 
demned by Thiers himself as unworthy ol the occasion. 
He now had little to do with politics loi- some years, and 
spent his time on the preparation, on a niui'li larger scale 
than his first work, of his Jlhtone du et de 

VEmjiire^ the first volume of which appeared in 1845, and 
which continued to occu])y him for nioie than twenty 
years of compo'^ition and nearly twenty of publication. 
During the interval, though ho w'as still a member of the 
chamber, he spoke rarely, but after the beginning of liSfO 
his appearances were more frequent, and he was evidently 
bidding once more for power on the hbeial and reforming 
side. Immediately beioic the revolution of February he 
went to all but the greatest lengths, aud when it broke 
out he and Odillon Barrot wxro summoned by the king, 
but it was too late. Thiois was unable to govern the 
forc(*s ho had helped to gather, and he resigned. 

Under the republic he took up the position of conserva- 
tive republican, which he over atterwaids maintamed (his 
acceptance of the rcjmblic being not much more heaitfelt 
than his subsoiiiient acceptance, after an interval, of the 
empire), and he never took oftiee. But the consistemy of 
his conduct, especially m voting for rnnee Louis Napoleon 
as prc-sident, was often and sharply critiiuzed, one of the 
criticisms leading to a duel with a fellow deputy, Jiixio. 
On the whole, lus conduct during these years, and still 
more daring the Just .>c‘ars of Louis I’hiUppe, may be said 
to have been not wholly creditable, lie w'as ancsted at 
the rotf/> d\tat (when some malicious and ajipaiently 
false stories were s]»read as to his cow'aidice), was sent 
to Mazas, and then escorted out of France. But in the 
following summer he w’as allowed to return, t'or the next 
decade his history was almost a blank, his tiuio being 
occupied for the most pait on Tin Com^nlnte and the 
Empire, It was not till I8C3 tliat he re-enteied political 
lifo, being elected by a Taribian (‘onstituency in opjiosition 
to the Government candidate. For tin* sev cn y»*ars follow- 
ing ho was the chief speaker among the small band of 
anti Imperialists ill the French ehambei,aiid was tegaidcd 
gencmlly as the most formidable enemy of tin* empire, — 
all the more foimidablo because ho never l^ivc oce.ision 
for taking any violent stejis against lum. K lias b(‘en 
pointed out that, while nominally puiti^nng ag.iiu''t the 
foreign enteriirises of the enqiwc, ho peipLiiialiy Jiarpcd 
oil French loss of prestige, and so cuntnliutul more than 
any one else to stir up the fatal sjurit wliuli bicrnght 
on the war of 1870, and that, while <on-t mtly (Titicj/.ing 
and weakening the Governuunt ol li's tountiy, lie gave 
it no help nor even offered aip Fveri win n the Lilrerab 
Imperialist Oliivior ministry was lormed, ho maintained 
at first an anything but benevolent neutialit), and then 
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an open opposition, and it would bo pleasant to feel more 
oortain than we can feel that his vigorous denuncia- 
tion of the war with Prussia was the result of honest 
conviction, and not merely of the fact that it vras not hts 
war. At any rate, it brought him great unpopularity for 
the moment, with a corresponding reaction of gratitude 
when the crash came. Again it is impossible to bo sure 
whether mere “ canniness,” or something better, kept him 
from joining the Govorniiient of the National Del once, of 
which he was in a manner the author. 

Nevertheless the collapse of the empire was a great 
opportunity for Thiers, and it was worthily accepted. He 
undertook in the latter part of September and the first 
three weeks of October a circular tour to the different 
courts of Europe, in the liope (wliich he jirobably knew to 
be a vain one, though the knowledge neithei daunted his 
spirit nor relaxed his efforts) of obtaining some inter- 
vention, or at least some good offices. The mission was 
unsuccessful; but the negotiator was on its coiiclutiou 
immediately charged with another — that of obtaining, if 
possible, an armistice directly from Prince Bismarck. Por 
a time this also failed, as the Provisional Government 
would not accept the (xerman conditions ; but at last 
Franco was forced to yield. The armistice having been 
arranged, and the opportunity having been thus obtained 
of electing a National Assembly, Thiers was chosen deputy 
by more than twenty constituencies (of which he prcft'iied 
Paris), and was at once elected by the Assembly itself 
practically jiresident, nominally “chef du pomoir exe- 
cutif.” Ife lost no time in choosing a coalition cabinet, 
and then personally took up the negotiation of peace. 
Probably no statesman lias over had a more disgusting 
task ; and the fact that he discharged it to the satisfaction 
of a vast majority, oven in a nation jiopulaily reputed the 
vainest, the least ballasted with common sense, and the 
most ungrateful to public servants who aie unsuccessful, is 
the strongest testimony to Thiers’s merits. Alter contest- 
ing the matter, on the one side with the determination of 
(Germany to have the pound of flesh, on the other with 
the reluctance of the As.scmbly to submit to the knife, he 
succeeded in convincing the deputies that the peace was 
necessary, and it >>as (Mauh 1, 1871) voted by more than 
five to one. 

Thiers held office for iiion* than two ^cars after this 
event, — a length of tenure >Nhich, in the circumstances 
and considering the French temper, is very surprising, and 
shows the strength of the general conviction that lie alone 
could be trusted, lie had at hrsl to meet and crush at 
once the mad enterpiise of the Pans commune ; and the 
severity which was undoubtedly shown in doing this is 
more than justified by two considerations, — first, that 
failure to suppress it would have meant anarchy through- 
out Franco; and, secondly, that the Germans would 
almost to a certainty have made it a pretext for further 
demands. Soon after this was accomplished, Thiers be- 
came (August 30) in name as well as in fact president of 
the republic, and he set himself with vigour and success 
to the tasks of rearranging the army, the finances (includ j 
ing the paying off of the war indemnity), and the civil j 
service, aud of i)rocuring the withdrawal of the German , 
army of occuimtion. 

The strong personal will and inflexible opinions of the 
president had much to do with the resurrection of France ; 
but the very same facts made it inevitable that he 
should excite violent opposition. It seems to be gene- 
rally acknowledged that to him personally were due the 
establishment and retention of the republican rather than 
the monarchical form of government, to which latter the 
Assembly os first elected was notoriously dis[>osed. He 
was a confirmed protectionist, and free-trade ideas had 


E R S ■ 

made great way in France under the empire ; be was an 
advocate of long military service, and the devotees of la 
revanche were all for the introduction of general and com- 
pulsory but short service. Both his talents and his temper 
made him utterly indisposed to maintain the distant,. 
Olympian, apparently inactive, attitude which is supposed 
to be incumbent on a republican president ; and (fur hia 
tongue was never a carefully governed one) he sometimes 
let dro]) expressions scarcely consistent with constitutional 
theories of the relation of the chief of the state, whether 
l>resident or king, to parliament. In January 1872 he 
lormally tendered his resignation; but the country was 
then in too manifestly disorganized a condition to allow 
even his enemies to accept it. His position, however, was 
clearly one not tenable for long in such a country m 
Franco. The Right (and not merely the Extreme Right) 
hated him for his opposition to the restoration of the 
monarchy, and with some justice reminded him of former 
declarations and opinions on the subject ; the Extreme Left 
could not forgive the suppression of the commune, whiles 
some radical leaders, who may have had little sympathy 
with the commune itself, saw in his great reputation and 
imperious personality a bar to their own accession to power. 
His chief bU[»porter8 — men likeR^musat, Barth61emy Saint- 
Hilaire, and Jules Simon — were men rather of the past thaa 
of the present ; and he had few younger adherents. 

The yeai 1873 was, as a parliamentary year in France, 
occupied to a great extent with attacks on Thiers. In 
the eaily spring regulations were proposed, and on Ajiril 
13 weic carried, ’which were intended to restrict the 
executive and especially the parliamentary powers of the 
president. On the 27th of the same month a contested 
election in Paris, resulting in the return of the opposi- 
tion candidate, M. Barodet, was regarded as a grave 
disaster for the Thiers Government, and that Governmendi 
was not much strengthened by a dissolution and recon- 
stitution of the cabinet on May ID. Immediately after- 
wards the question was brought to a head by an interpel- 
lation moved by the duke of Bioglie. The jiresident 
declared that he should take this as a vote of want of 
confldence ; and in the debates which followed a vote of 
this character (though on a different formal issue, and 
proposed by M. l]rnoul) was carried by 16 votes in a 
house of 704. Thiers at once resigned (May 24). 

He survived his fall four years, continuing to sit in thx? 
Assembly, and, after the dissolution of 1876, in the Chamber 
of Deputies, and sometimes, though rarely, s] leaking. He 
was also, on the occasion of this dissolution, elected senator 
for Belfort, which his exertions had saved for F ranee ; but 
he jireferred the low’er house, where he sat os of old for 
I’aris. On May 16, 1877, he was one of the “363 ” wdio^ 
voted want of confldence iu the Broglie ministry (thua 
paying his debts), and he took considerable part in organ- 
izing the subsequent electoral campaign. But he wos^ 
not destined to see its success, being fatally struck with^ 
aiioplexy at St Germain-en-Laye on September 3. Thiers 
had long been married, and his wife and sister-in-law, 
Mile. Dosne, were his constant companions ; but ho left no 
children, and had had only one — a daughter, — who long 
predeceased him. lie had been a member of the Academy 
since 1834. His personal appearance was remarkable,, 
and not imposing, for he was very short, with plaim 
features, ungainly gestures and manners, very near-sighted, 
and of disagreeable voice; yet he became (after wisely 
giving up an attempt at the ornate style of oratory) a very 
effective speaker in a kind of conversational maimer, and 
in the epigram of debate ho had no superior among the 
statesmen cf bis time except Lord Boaconsfield. 

Thiers is by far the most gifted and interesting of the group 
of literary statesmen — not sts teamen who have had a jmehant for 
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fiterature, but men of letters ii-hose literary distinction has made 
them politicians— which forms a unique feature iu the Frencih 
political history of this century. Numerous as these are, there are 
only two who are at all comparable to him— Guizot and Lamartine ; 
and as a statesman he stands far above both* Nor is tliis eminence 
merely due to his great onportunity in 1870 ; for Guizot might 
under Louis Philippe have almost made himself a French Walpole, at 
least a French Palmerston, and Lamartine’s opportunities after 1848 
were, for a man of political genius, illimitable. Hut both failed, 
— Lamartine almost ludicrously, — while Thiers in hard conditions 
made a striking if not a brilliant success. A devil's advocate may 
indeed urge that his egotist and almost gasconading temprameiit 
stood him iu stead in the trying circumstances of his negotiations 
widi the powers and with Prince Bismarck,— but this is not really 
to his discredit. No loss masterful methods than liis would have 
sufliced to bring Franco into order from tlie chaos succeeding the 
fall of the cmitiro and the invasion of the Germans. But Thiers only 
showed well when he was practically supreme. Even ns the minister 
of a constitutional mouurch his intolerance of interference or joint 
authority, his tei«j>pr at once innwrious and intriguing, his invete- 
rate incliuntion towards brigue, that is to say, underliaml rivalry and 
caballing for ]>o\vor and jdaee, showed themselves unfavouiably ; and 
bis constant tendency to inflame the aggressive and ciiauvhust spint 
of his country, tlioiigh it may fairly claim to have heou a kind of 
patriotism, negleeted fact, was not basctl on any just cstinmto of 
the relative power and interests of France, and led his connti^ more 
than once to the verge— once, though lie aflected to ivaiii her ofl‘, 
over the verge — of a great caluinity. In op])Osition, both under 
Louis Philippe and uinler the empire, and even to s<»inc extent in tlie 
last four years of his lile, his worse qualities were always manifested. 
But with all tlicse drawbacks lio conquered and will letain a jdace 
in wliat is perhaps the highest, ns it is certainly the smallest, class 
of statesmen- -tluMdass of those to whom tlieir country has hail 
recourse in a groat disaster, who have shown in biinging lier through 
that disaster the utmost constancy, courage, devotion, and skill, 
and who have been icwardod by as much siieei'ss as the oecnsioii 
pormitted. 

As a man of letters Thiers is very much smaller. He has not 
only the fault of dilfuseness, winch is common to so many of the 
best-known histories of this eentiny, but others as serious or moie 
so. The charge of dishonesty is one never to be liglitly made 
against men ot such distinction as his, especially wlien their evi- 
dent confidence in their own infallibility, tlieii faculty of ingenious 
casuistry, and the strength of will wdaeli makes them (unconsciously, 
no doubt) close and keep closed the ej'cs of then mind to all iticoii- 
veniciit facts and inferences supply a inoie charitable explanation. 
But it is certain that fiom Thicis’s dealings with the men of the 
first Ke volution to his dealings with the battle of Watciloo, constant, 
angry, and well-HnpjKirted protests against hi.s unfairness weio not 
lacking Althougii hia scaieh among documents W'as undoubtedly 
wide, Its results are by no means always aoeiinife, and his admireis 
themselves admit great iiicipmlities of style in him. These 
charaeteiisties leajipear (aeeompauied, howTvei, by fiequciit touches 
of the epigrammatic jiower above mentioned, which seems to have 
come to Tliicrs more leadily as an orator or a joinnalist than ns an 
historian) iu his speeches, xvlneh have, since his death, been 
collected in many volumes by Ins willow. Sainte-Beuve, whose 
notices of Thiers aic generally kindly, says of him, “M. Thiers 
salt tout, tranche tout, jmilc de tout,” and this omniseieiicc and 
“cocksureness” (to n.se the word of apiime minister of England con- 
temporary witli this jirirae miiustcr of France) are jicihajis the chief 
pervading features botli of tlie statesman uiul the man of letters. 

His histones, In many ilIfTcrent oilitions, and Ills bpecclie'*, as ahino, nn* lasily 
Kcrussiblc, hh minor winks and ncwsimper ankles Im^e not, vo belie Vf>. hr on 
collected in any fnrni. Winks on btm, by lU I.aya, M de Miiznac, Ids collcaj^iio 
andfrlend M •1nle*i Simon, nnd others, me numiMnu'i. Hut ii tbinou{;b bloaiapli- 
Ical stnily of him bus nut yot been madi*; and, tlii>uab monuments rnouuh Iihvo 
been nilscU iu bin uun country, it Is even there often einnpiaiiu'd that the 
IncessHtit nnd futile poliiieul stnii^Kles of the last ten yoius baxe too miuh 
obscined the leputation and weakened the memory of the last gnat hiatcMtitiii of 
Fiance. (U. S\ ) 

THIRLWALL, Connop (1797-1875), bislioj) of St 
David’s, was born at Stepney on lltli January 1797, and 
was the son of the Rev. Thomas Thirlwall, at the time 
lecturer at St Diinstan’s, Stepney, and afterwards rector 
of Bowers Gifford, in Kssex. The family were of North- 
umbrian extraction. Young Connop showed the ino.st 
remarkable precocity, learning Latin at three, reading 
Greek at four, and writing sermons at seven. When he 
was twelve his admiring father published bis rriniHicc, 
sermons and poems, the thoughts of an imitative boy in 
the style of a grown man. No especial greatness could 
have been safely predicted from these performances, which 
Thirlwall assiduously strove to suppress in after years. 
He shortly afterwards went to the Charterhouse, where 


he wrote a number of letters to a friend named John 
Candler, some of which have been preserved. They dis- 
play the same extraordinary prematurity, but are barren 
of anything original except what ho himself calls “ sensi- 
bility to the great and beautiful iu morality.” By & 
curious coincidence his future rival in Greek history, 
Grote, and Hare, his coadjutor in the translation of 
Niebuhr, were among his schoolfellows. Ho took up his 
residence at Trinity College, Cambridge, in October 1814, 
and gained the Craven university scholarship, one of three 
recorded instances of this honour being obtained by fresh- 
men, and the chancellor’s classical medal. In October 
1818 ho was elected to a felJow'ship, and immediately 
went for a years travel on the Continent. At Rome he 
gained the frieiidsliip of Bunsen, which liad a most import 
ant influence on his life. On liis return, “distrust of his 
own resolutions and convictions” led him to abandon for 
the time his intention of being a clergyman, and lie settled 
down to the study of the law, “ with a linn determination 
not to suffer it to engross my time so as to prevent me 
from pursuing other branches of knowledge.” This was- 
not the w^ay to become lord chancellor, and, though he 
afterwards says, “My aversion to the law has not in- 
creased,” ho adds, “ It scarcely could.” IJow’ little hi»« 
heart was wuth it was shown by the 3»xbour he soon im 
posed upon himself of translating and prefacing Sclileicr 
inacher's essay on the Gospel of 8t Luke, “very injudi- 
ciously,” says Maurice, who seems to think that it may 
have cost Tliirhvall the andibishopric of C^anterbury. The 
traiihlalion, nevertheless, marks an era in Knglisli theology. 
Ho further, jirobably influenced by IJare, xvho liad already 
translated Tieck, rendered two of the latter’.s most reccn/t 
Kovellm into English. In 1827 he at length made up hi« 
mind to quit his uncongenial profession, and was ordained 
deacon the same year. Beyond all question ho might 
have obtained the liiglicst distinction bolli as jurist and 
advocate, had law interested liim more, or otlier things 
less. No one ever possessed a inoie judicial mind. Of 
his oratoiy, Mill, wliom ho opposed at a debating society,, 
says, “ Before he had uttered ten sentences 1 set him 
down as the best s[>caker 1 liad ever lieard, and 1 ha\e* 
never since heard any one whom I placed above him.” 

It is not often that a scholar twuce makes an ei»och by a 
translation. Such was ThirlNvall’s ilestiny : he joined witli 
Hare in translating Niebuhr’s J/ {f>lor// of Jiumr ; the firsti 
volume appeared in 1828. The translation w'as attacked 
in the Quarirrh/ as favourable to scejiticism, and the 
translators jointly replied. In 1831 the friends estab- 
lished tljo ritilohifhal Mvmm, which lived through only 
six numbers, though among Thirl wall’s contributions was 
his masterly paper on the irony of Supliotles,- “the mosti 
exquisite criticism I ever r^ad,” says Sterling. On Hare’s 
departure from Cambridge in 1832, Tlnrlw’all bocamu 
assistant college tutor, which led him to take a memor- 
able share in the great controversy uiion the admission of 
Dissenters which arose in 1834. Dr 'J'urton, the regius 
professor of divinity, had written a pamphlet objecting 
to the admission, on the pretext of tlie apprehended un 
settlement of the religious opinions of young cluirchmeri. 
Thirlwall replied by pointing out that no j revision for 
theological instruction was in fact made by tlie colleges 
except compulsory attendance at chapel, and that this w’a.s 
mischievous. This attack upon a time JmJlowTd juece of 
college discipline brought upon him a demand for the 
resignation of his office as assistant tutor. He complied 
at once ; his friends generally thought that he ought ti> 
have tested the master’s jiower. The occurrenro markcil 
him out for ])romotion from a Liberal Government, and iik 
the autumn he received the chancellor’s living of Kirby- 
under-Dale, in Yorkshire. Though devoted to his par- 

aaIH. 39 




ocliial dutlos, he found time to begin tbe book which has 
remained the principal work of ono whose iierformancen 
however great, rarely rose to the level of his power* His 
History of Greece^ unfortunivtely for him and for us, was a 
commission from Lardner’s Cabinet Cyclopsedia^ and was 
originally intended to have been condensed into two or 
three duodecimo volumes. The scale was enlarged, but 
Thirlwoll always felt cramped. He scorns a little lielow 
his subject, and a little below himself. Yet, suck was his 
ability that his history is usually allowed to fall only just 
short of Urote’a, a work undertaken with far greater 
enthusiasm, and executed with far greater advantages. 
Sterling pronounces him “a writer as gieat as Thucydides 
and Tacitus, and with far more knowledge than they/’ 
The first volumo was published in 1835, the last in 1847. 
A noble letter from Thirlwall to Grote, and Grote’s 
generous reply, are publi'^hed in the life of the latter. 

In 1840 Thirlwall was raised to the see of St David’s. 
The promotion was entirely the act of Ijord Melbourne, an 
amateur in theology, who had read Tliirlwall’s introduction 
to Schleiermacher, and satisfied himself of the propriety 
of the appointment. “ I don’t intend to make a heterodox 
bishop if 1 know it,” he said. Thiilwall so little expected 
the honour that he was absent on a pedestrian tour, and 
it was some days before he could be found. In most 
essential points he was a model bishop, and in acquainting 
himself with Welsh, so as to preach and conduct service in 
tliat language, he performed a feat which few bishops 
could have imitated. It cannot be said that he was 
greatly beloved by his clergy, who felt tlioir intellectual 
distance too great, and were alternately frozen by his taci- 
turnity and appalled by his sarcasm. The great monu- 
ment of his episcopate is the eleven famous charges in 
which ho from time to time reviewed the position of tbe 
English Church with reference to whatever might be the 
most pressing question of the day,- -addresses at once 
judicial and statesmanliko, full of cliaiitablo ^visdom and 
massive sense. No similar productions, it may safely bs 
said, were ever so eagerly looked for, or carried with them 
sucli weight of authority. His endeavours to allay ecclesi- 
astical panic, and to promote liberality of si>irit, frequently 
required no ordinary moral courage. He was one ot the 
four prelates who refused to inhibit Bishop Colenso from 
preaching in their dioceses, and the only one who with- 
held his signature from the addresses calling upon Colonso 
to resign his see. Tie took the liberal side in the questions 
of Maynooth, of the admis.sion of Jews to parliament, of 
the Gorham case, and of the conscience clause. He was 
the only bishop who voted for the disestablishment of the 
Irish Church, though but as a painful necessity. Concur- 
rent endowment would have been much more agreeable to 
him. For many years he was the only statesman on the 
bench ; it would have been a great benefit to the Church 
of England had it been possible to have raised him to the 
primacy upon the death of Archbishop Howlcy. But such 
was the complexion of ecclesiastical politics that the eleva- 
tion of the most impartial prelate of his day would have 
been resented as a piece of party spirit. 

Thirlwall s i>rivato life was happy and busy. Ho never 
married, but found sufficient outlet for his deo]) affection- 
ateness of nature in his tenderness to the children of 
others, and to all weak things except weak-minded clergy- 
men. (He was devoted to animals, and rivalled KSouthey 
and Jeremy Bentham in his lovo for cats. I^orhaps the most 
durable monument to hie memory will be his incomparable 
volume of letters to a friend, Miss Johnes of Doluucothy, 
a young lady in mexj way worthy to be the correspondent 
of such a man. Even as Jotters these rank with the best 
in the language ; but as letters from age to youth, sym- 
pathizing with all its feelings, entering into all iits pleasures, 


at once inspiring and amusing, guiding without seeming 
to direct, and entertaining without seeming to condescend, 
they are unique in their delightful branch of literature. 
They are also important as revealing Thirlwall’a mind on 
numerous suljecta which he has not elsewhere treated, and 
most interesting from their picture of simplicity of char- 
acter associated with greatness of intellect, and of the 
multiplicity of bis intetJectual interests, from which iiovelc 
and fine art were by no means excluded. During his 
latter years he took great interest in the revision of the 
authorized version of the Bible, an4 chairman of the 
revisers of tho Old Tostamont. He resigned bis see in 
May 1S74, and retired to Bath, where he died on July 
27, 1875. 

As scholar, critic, and ecclesiastical statesman Thirlwall 
is almost above pr&ise. He was not a great original 
thinker ; he lacked the creative faculty and tho creative 
impulse. The world owes such vestiges of his power as it 
possesses to a series of fortunate accidents — an importunate 
editor, vexations church controversies, and an admirable 
friend. Though not most fully exerted, the force of his 
mind is perhaps best appreciated in the volumo of his 
letters edited by Dean l^rowno. His treatment of every 
question is eonsummaio ; the largest and the smallest scorn 
alike to him. His character, with its mixture of greatness 
and gentleness, was thus read by Carlyle : — “ a right 
solid honest-hearted man, full of Icnowdedge and sense, 
and, in spite of his positive temper, almost timid.” 

Thiih\ all’s IMury of (7rce<r leni.'iins a standard book. His 
litoiary and tluol )gical ienjain8ha\c bpt*n edited 1>5» Deiii Perowno 
in thieo volumes, two ol whu h aio occupied by Ins charges. His 
Icttcis on htoiaiy and tluological hubicLth, with .v connecting 
memoir, have been published by Dean Pciownc and tbo Kov. 
Louis Stokes liis LeUtn to a Frieiui weie originally published 
by Bcvin Stanley, ami tlicro is a levisod and coiiei ted edition. For 
a gcncial view di Thulw.iU’s lilc ami cbaiaetei, see tlie Ftlnihtrgh 
JitneWf vol. cxliiu; for a pictme of him m lus diocoso, Ttmylc 
i?«r, vol. Ixxvi. Tho rovic»w of bia Icttiis \\\ BtaCKwoo(il*«t Maga- 
zinc for 1882 is by the lato Itov. W. Lucas Collins. (R G.) 

THIKSK, a market-town in tlio North Biding of York- 
shire, is situated on the North Eastern Bailw^ay, and on 
tho Codbeck, a branch of the Swale, 21 miles south of 
Darlington, 11 north cast of Bipon, and 210 north of 
London. The Codberk is crossed by two stone bridges 
connecting the old and the new town. The church of St 
Mary, in the Perpendicular style, with parvise, chancel, 
nave, aisles, ]>orch, and fowler 80 foci in height, is the 
noblest church in tho Biding. Tho chancel was repaired 
m 1814, and tho whole building restored in 1877. The 
moat of tlio ancient castle built by the Mowbrays about 
980 still remains. The principal modern buildings are 
the assembly rooms (1849), the mechanics’ institute (1852), 
and tho new court-house (1886). Standing in tho fertile 
district of the Vale of Mowbray, the towm has an extensive 
home and foreign agricultural implement trade. Iron- 
founding, engineering, tanning, and btickmaking are 
carried on, and there are Ihrgo Hour mills. The population 
of the parliamentary borough, now disfranchised (area 
11,828 acres), in 1871 was 5734, and in 1881 it was 
6312. The population of tho township in 1881 was 3337. 

Thii’sk owpsitb origin to the oastloof tho Mowbriys, nml hero 
Hoger Jo Alowbiay erected his stinidard, in conjunction with tho 
king of Scotland, against Henry II. Upon tho suppresnion of the 
revolt the castle was destroyed. In tho icign of I leni y VI I. , Heurv 
POrcy, call of Northumberland, is said to luvo been put to doath 
beneath an elm tree which foimcrly giow on St James’s Orcen. 
Thirsk wns a boiough by pichcription, but was never incorporated. 
It first icturned membeu to iiaiUamcnt in the leigu of Edward I., 
but not again till the Inst pj^iliamcnt of Edward VI. In 1832 the 
number oi representatives w'aa reduced to one, and in 1886 it 
ceased to ba sopaiuitoly represented. 

THISTLE. This term, as generally employed, is of 
vague application, being i^ven to almost any herbaceous 
plant that is of a spiny character. More strictly, it is ap- 
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plied to the «pe<da8 of Carium These are Composite herbs 
with very spiny leaves, and similar bracts surrounding a 
head of purplish-white, tubular, 6-parted flowepa seated on 
a pitted and hairy receptacle. The anthers have append- 
ages both at the apex and at the base. The style has a 
ring of hairs at the point of bifurcation of the two stig- 
mata. The fruit is surmounted by a tuft of silky white 
hairs. Tiie species are numerous, and some are of great 
beauty, though not unnaturally looked on with disfavour 
by the farmer. The Cottou Thistle, remarkable for its 
covering of white down, is Onopordm Acanihium.\ the 
Blessed Thistle i« C<irdwu9 henedictm ; the Tloly Thistle, 
the loaves of which are spotted with white, is 0. Mari- 
<inus. The common (7. tanceolaim seems to be tho most 
suitable prototype for the Scotch Thistle, though that 
honour is also conferred on Onopordon AcarUhmm^ tho 
cotton thistle, a doubtful native, and on other species. 
The great objection to thistles from an agricultural point 
of view resides in tho freedom with which they produce 
seed, and in the vigour of their underground growth, which 
makes their uprooting a matter of difficulty. Partial up- 
rooting may indeed, in the case of the perennial species, 
increase tho mischief, for each fragment left behind may 
grow into a distinct plant. Annual species might be kept 
m chock were they cut down before the flowers appear, but 
unless all the cultivators in a particular district co-operate 
the elTorts of individuals arc of little avail. Tho Globe 
Articlioke and Cardoon are very near allies of tbe thistles. 
The Safflower, Cnrthamus^ another thistle, yields a service- 
able dye ; the Burdock, Arctium lappa^ has an edible root ; 
and numerous allied species have medicinal properties. 

THISTLE, OiiDER OP THE. See Knighthood, vol, xiv. 
p. 123. 

THISTLEWOOD CONSPIRACY, or Cato Street 
CoNSPiRAcy, a plot formed in 1820 to murder Lord 
Oastlereagb and other ministers of the British crown, and 
to sci/o the Bank and Mansion-Ho xse and proclaim a pro- 
visional government. Its chief instigator vias Arthur 
Thistle wood, or properly Thistle waite, born in 1770, the 
eon ol a civil engineer in Idncolnshire, who had held a 
commission in tho militia and afterwards in the line in the 
West Indies. In America and in Franco ho had imbibed 
revolutionary views, and, having lost his wife^s fortune in 
speculation and on the turf, had planned tho desperate 
scheme probably for his own benefit as well as the good of 
the nation. The intentiou was to murder the ministers in 
the liouso of the earl of Harrowby in Mansfield Street on tho 
-evening of tho 23d February. For this purpose between 
twenty and thirty men assembled in a stable in Cato Street, 
Edgeware Road, but while they were arming themselves 
they were pounced upon by tlie police, and a lurge number 
captured, though tho majority, including Thistlewood, 
-esca]>ed. A reward of £1000 liaving been ofTcred for 
Thistlewood, he was arrested next day at 10 White Street. 
After a trial Thistlewood and four others wore executed on 
tho 1st May, while five were transported. On being asked 
on tho scaffold if ho rejmnted, Thistlewood replied, “No, 
not at all ; I shall soon know tho last grand secret.’’ 

wS<M* thv Tttat% of Arthur Thiitlemotl^ Jamn John ^oma^ Ilrunt, Hirhnrd 
Tidd^ WiUxain Davtdnon and othrt » at tho Sttixon of the Ofd Haxity AptU 
18S0 2 ntlH , 1820, AnU ttio OenttrmaHi Magaxtnf fui the damn ycai 

THOLUCK, Friedrich August Gottreu (1799-1877), 
Oerman theologian and preacher, was born at Breslau, 
March 30, 1799, in humble oircumstaiices. He received 
bis education at tho grammar school and university of his 
native town, and early distinguished himself by wonder- 
ful versatility of mind, a phenomenal power of acquiring 
languages, and an omnivorous appetite for books. A 
romantic love of the East and its literature led him to 
exchange the university of Breslau for that of Berlin, 
that he might study Oriental languages to greater advan- 


ta^, and there ho was reccivtou into the house of the 
Orientalist Von Dietz. He was introduced to Pietistic 
circles in Berlin, and came hjiecially under tho influence of 
Baron Von Kottwitz, who became his “ spiritual father,” and 
of the historian Neander. Before deciding on tho career 
of theological professor, he had in vii*w that of a missionary 
in the East. Meanwhile he was feeling the influence to 
a certain degree of the romantic school, and of Schleier- 
niacher and Hcgcl too, thougli he never sounded the 
depths of their systems. At length, iu his twenty-first year, 
he finally decided to adopt tho academical calling. From 
December 1821 to April 182G ho was “ jjrivat^ocent ” 
and “ prof, extraordinarius ” of theology in Berlin, though 
ho was at the same time most active in tbe work of home 
and foreign missions. Ho lectured on tho Old and Now 
Testaments, theology, apologetics, and the history of the 
church in the 18th century. The first fruit of his, Oriental 
studies and his introduction to his profession wras his work 
Ssujhmusy sive Theosophia Pormrum Panthastica (1821); 
following the same hue of study he publisliod JJluicn- 
sammlufiff aus der morgen! and tar hen Miihtik (1825) and 
Speculative l^riniiatalekre de% epaieren Oneuts (1826). His 
well-known essay on the nature and moral influence of 
heathenism (1822) was published by Neander, with high 
commendation, in his benhvurdiglceiten ; and his Comr 
meniary on the Episde to the M(ytnnns (1824) secured him 
a foremost place amongst tho most suggestive, if not tho 
most accurate. Biblical interpreters of that time. An- 
other work, which was soon translated into all tho prin- 
cipal European languages, D^e Lehre von der Sunde und 
mm Vereohner (1823), tho outcome of his owm religious 
history, procured for him tho ])osition which ho over after 
held of the modem Pietistic apologist of evangelical Chris- 
tianity. In 1825, with the aid of tho Prussian Govern- 
ment, he visited the libraries of England and Holland, and 
on his return w^as appointed ])rofcssor of theology at Halle, 
the centre of German rationalism. Hero lie made it his 
aim to combino in a higher unity tho learning and to some 
extent the rationalism of Sender with tho devout and 
active pietism i C Francko ; and, in spite of the opposition 
of tho theological faculty of tho univoisity, ho succeeded 
in changing the character of its theology. Tins ho effected 
partly by his lectures, jmrticularly Ins excgctical courses, 
but, above all, by his personal influence upon tho students, 
and, after 1833, by hLs preai lung. Uis theological position 
was that of a mild and large hearted ortli(»dn\'y, which 
laid more stress upon Christian experience than upon rigid 
dogmatic belief. On the two great questions of miracles 
and inspiration he made great concessions to modern 
criticism and fdiilosophy. The battle of his life was on 
behalf of personal religious expeneiuo, in opjiosition to 
the externality of rationalism, oitliodoxy, or sacrament- 
arianisin. He fought this buttle with weapons taken in 
tho first instance from hus own personal history, but also 
from the wide world of human culture, ancient and modern. 
Carl Schw’-arz happily remarks that, as the English apolo- 
gists of tho 18th century were thcniselve', iniected with 
the poison of the deists whom tluy (iidtivourLd to 
refute, so Tholuck absorbed some of the her inks of tho 
rationalists whom ho tried to overthrow. A .ipnacher 
Tholuck ranked amongst tho foremost of his tune. He 
was also one of the prominent merab(‘rs of the Kvarigelical 
Alliance, and few men were more widely known or more 
beloved throughout the Protestant churdits of Europe and 
America than he. Ho died at Halle, Juno 10, 1877. 

After his eommentancs (on Romms, tlx of .lohn, the 

Somion on tho Mount, and tho hpistJo to tlj( Ih lot ws; and 8i*voial 
volumes of sermons, his bist-ktxn\Ti books aic ^Sfuudtn cimsilichrr 
Andacht (1830, 8th ed. 1S70), intiixlt 1 to tiko tho pliue of 
&ehokke’8 standard rationalistic woik with thr sinio fjth and ms 
reply to Strauss’s lAft c/t Jesus {<Hauhuurdigki.it der cxangclvtchen 
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(hachickU, 1887). He published at Tarious times valuable contribu- 
tions tovrards a history of rationalism, — Vorgettchichtf dcs lUUion^ 
alismus (1853-62), Oesekiehle dcs lialionalismtis, i. (1865), and a 
number of essays connected with the history of tljcology and espe- 
cially of apologetics. His viewL mi inspiration Mere indicated in 
his work Die PropheUn unid ihre Wemaquvgcri (1860), in his 
essay on the “Alte Inspirationslehrc,” Deutsche Zcitschrift fii,r 
chrvitlieJ^ Wissenschaft (1850), and in liis Oespraehe ilhcr die 
vomchmsUn Glauhensfmgm dor Zeit (1846, 2d ed. 1867). 

Sep Dat Lebcn TMuckt^hy L Witte, 2 voif., 1884-1886; A. TholuclyCin LAms^ 
abrtis, by M KXhler (1877). and the name nuthor'i; ort “Tholuck," in Heraog's 
Ileal-Ewykhpddte; “Zur EriTinomna an Tholurk,** byC Siegfried, 
ttehe Kirchtettunff, 1886, So. 46, and 1886. No. 47; Cail Scimaiz, Eur GMchtthie 
tier neunten Theologie (4lh od., 1869); Nlppold’a JUandbuch der netteglen Ktrchm- 
geichtefUe. 

THOMAS, St, one of the twelve apostles. Tlie synop- 
tical Gospels give only his name, a.ssociating liim in their 
lists with Matthew (Mat. x. 3; Mark hi. 18; Luke vi. 
15) ; in Acts i. 13 he is coupled with Philip. In tlio 
Gospel of John (xi. 16 ; xiv. 5 ; xx. 24 sq . ; xxi. 2) he 
appears in a characteristic light, full of personal devotion 
and ready to die with his Master, but slow to grasp the 
true significanco of the redeeming death of Jesus, and 
incredulous of the resurrection till direct evidence con- 
vinces him of its truth and at the same time of the 
Divinity of his risen Lord. John translates the Aramaic 
name or surname Thoma*^ (fcCDlNn) by the Greek equiva- 
lent Didymus (twin). Tradition has it that he was the twin 
brother of a sister Jiysia (his parent.s being Diophanes and 
Ehoa, and his birthplace Antioch; “Xil. A])Ost. Patriae,’* 
in Chron. Dasch,^ ii. 142), or of a brother Klieser {Horn. 

ii 1), or, according to the Acta Thomse (ed. Bonnot, 
pp. 11, 23), of Jesus Ilimsclf. The last form of the tradi- 
tion seems to bo derived from the name Juda.s Thomas, 
which he bears in Edcssene legend (r/*. Eusebius, II. JE., 
i. 13, 10), and implies the identification of Thomas with 
Judas, the brother of the Lord. The most ancient tradi- 
tion makes Thomas the evangelist of Parthia (Eus., II, E,, 
iii. 1, 1); and at Edessa, which claimed to po.ssc.s.s his bones, 
it wa.s related that their missionary Thadda'us (Kus., 
H, E,, i. 13, 10), or Addai {Doctrine of Addai, ed Phillip.s, 
1876, f). 5), was sent to them by him. Later tradition, 
originating with the Gnostic Acta Thomte, and accepted 
by catholic teachers from the middle of the 4 th century, 
makes him proceed to India and there suffer martyrdom. 
The Indian king Qundaphorus of the Ada is, however, 
certainly identical with the historical Gondopharcs (sec 
Persia, voI. xviii. ji. 603), whoso dynasty was Parthian, 
though his realm included regions loosely reckoned to 
India. The Parthian and Indian missions of Tliomas may 
])erhap8 therefore be regarded as derived from a single 
tradition. Later authors, but not the Acta^ give as the 
scene of his martyrdom the city of Calamine, which the 
modern Christians of St Thomas (see below) identify with 
Mylapur, but wliich Gutschmid would connect with the 
Calama of Nearchus, on the coast of Gedrosia, wdiich w’os 
under the sceptre of Gondopharcs. Other names of his- 
torical persons and places can bo traced with more or less 
probability in the Acta^ but tlieso do not alter the utterly 
apocryphal character of the legend, which indeed is in 
many respects easier to understand if w’^e accept the bold 
liypothesi? of Gutschmid, that it was borrowed by the 
Gnostic author from a Buddhist story of the conversion of 
Aracbosia {K, Bhetn, Mus.^ xiz. 161 aq.). 

The Acta Thomm, very imperfectly publihlicil by Thilo (1823) 
and Tischendoif (1851), havo l)pcn edited in Greek, together with 
the Latin De Miracuhs and Passw S Thomfr^ by lloniiet (Ticipsic, 
1888), and in Syriac, with an English translation, by W. Wiight 
{Apocryphal Acts^ 2 vols., London, 1871). See also Liprius, Die 
apoeryphen Apostelgeaehichtent vol. i. (Brunswick, 1863), for these 
and other versions of the legend. The Acta arc said by Photius 
to bo a part of the TlcpfoSoc r&v iiroa‘T^\wy of the Gnostic Lcucius 
Gharinus, but this unknown personage is to be thought of as a col- 
lector of Gnostic ** Acts of A|>ostles,'* rather than as the first author. 
In spite of extensive catholic revision, they form one of the most 
interesting monuments of early Gnosticism. Internal eridmxco 
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assigns them with great probability to the school of Bardesants^ 
and the very ancient allegorical hymn about the soul which is in- 
serted in the Syriac text (p. 274 so., Eng. tr., p. 288 sq,) is per- 
haps by Bardesanes himself (rf. Nofdeke in Z, D, M, (?., 1871, p. 
676). It is one of the most remarkable pieces in Syriac literature. 

CuRisTXAKs OF Sr Thomas is a name often applied to tW 
members of the ancient Chtistiaii churclies of southern India, 
which claim him as their first founder, and honour as their bocoml 
founder a certain Thoma.s of Jenisalem, who is said to have led 
a Christian colony to Malabar in 845 a.t>.' According to their 
tradition, St Thomas wont from Malabar to Mylapur, now a 
suburb of Madras, where the shrine of his martyrdom, rebuilt by 
the Portuguese in 1547, still stands on Mount St Thomas, and 
where a miraculous cross is shown wdth a Palilavi inscrij^tion which 
may be as old as the end of the 7th century. 'We know fiom 
Cosmas ludoploustes that there were Christian churches of Persiasi 
(East-Syrian) origin, and doubtless of Nestorian creed, in Ceylon, in 
Malabar, and at Caliana (north of Bombay) beforo the middle of 
the 6 til century, and even then St Thomas, the reputed apostle of 
Persia, inuy have been their special saint. The uncieiit churches 
of southern India never died out or wholly lost their sense of coa- 
ncxlon with their mother church, for wc iiiid them sending deputies 
in 1490 to the Nestoiian patriarch Simeon, who furnished them 
w*ith bishops (Assemani, liib. Or., iii. 1, 590 sq,). Hard pressed 
by the Mo.sleins, they welcomed the approach of the Portuguese, 
but i>rovod by no means tractable to cflorts to bring them within 
the Koman obedience. At length a formal union with Rome was 
carried through in the synod of Diamper (1599). Syriac was to 
remain the ecclcsiastiear language, but the service books were 
coirected and purified Irom eiior. A century and a half of foreign 
Jesuit rule followed, but the love of independence was not lost. 
A great schism took ]»lnee in 1653, and of 200,000 Christians of St 
Tlioinas only 400 remained loyal to Home, thoiigli many of their 
churches w’cro soon won bn<*k by the Carmelites. Those wlio 
remained indencmlent fell under the luflucncc of the Jacobite Mar 
Gregorius,. st\ led ]»atiiareli of Jerusalem, who i cached Malabar in 
1665 as an onusaary fiom Igiintius, ])atriarrb of Antioch. From 
his time the indejicndcnt Chnstians have been Jacobites, the 
countor-eflorts of the Nestorians under Mar Gabriel, bisboji of 
Adbarbaijan, having apparently come to nothing after his death in 
1780. Since the visit ot Claudius Buchanan, whose Christian 7tfp- 
scarches tn Asia (1811) excited great interc.st, much has been done 
for tlie Christians of South India by English missionary effort, anil 
Anglicans have cultivated friendly relations with the clergy of the 
independent native church, while discouinging dependence on the 
Jacobite patriarch of Antioch. 

A valuable thmifth tedious and il) ariiinircd history of the Christians of 
Thomas has been written by W. OiMnuinit, Die Ktnhe der Thomanehnetm, 
CiUtersloh, 1877. Sro also La Crore, Hutoue du Vhmtianxsme dt » Index^ 'Ihe 
llaKuc, 17M; Alexius de Monezes, Jhstoiin JSecleuie A/alabartr.r. l.atin b> I. 
Raulin, llonu, 174.'> (espocfully foi the h}ntnl of Diainpei); Paulinus a S. Uai- 
ttiuloiiiceo, /ndia Onmlalu Chmtiana, 4to, Home, 1794. 

THOMAS, St, op Aquino. Sec Aquinas. 

THOMAS BECKKT, or A Becket. See A Becket. 

THOMAS OP Celano, the contemporary and sujiposed 
biographer of Francis of Assisi, was born probably towards 
the end of the 12th century, and died about 1255. He 
derives his surname from Cklano (y.v.), in the Abruzzo 
Ulteriorc. His name does not occur among those of the 
earliest disciples of Francis, but he is recorded by some 
historians of the order, though not by all, to have held the 
office of custos in various Franciscan houses (Cologne, Mainz^ 
Worms, Spires) from 1221 onwards. An old biography 
of Francis, which is incorporated in the Acta iinnrtorum, is 
attributed to Thomas witli much probability, and nothing 
cogent has been urged against his authorship of the Dies 
Irx (see Hymns, vol. xii. p. 583), although, so far as is at 
present known, his name is not associated with that re- 
markable poem by any writer earlier than 1385. 

THOMAS OP Erceluoune, called also the Hhymkr 
(r. 1225-^. 1300), occupies a prominent place as a poet and 
prophet in the mythical and legendary literature of Scot- 
land. The historical person of tliat name figures in two 
charters of the 13th century, and from these it appears 
that he owned lands in Erceldoune (now Earlston), m 
Berwickshire, which were made over by his son and heir 
to the cloister of the Holy Trinity at Soltra, or Sontra, o» 

^ See the sketch in Syriac of the history of the church of Malabar 
printed and translated by Land, Awed, 8yr,^ i. 24 sq. It was sent 
to Schaaf at Leyden in 1720 by Mar Gabrid, the iMt Nestorian biibop 
in Malabar (see Germann, p. 542). 
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the borders ot' the sane county. He figures in the works i 
of Barbour and Blind Harry as the sympathizing con- 
temporary of their heroes, and Wyntoun tolls how he 
prophesied a battle. In tho folk-lore of Scotland his name 
is associated with numerous fragments of rhymed or alli- 
terative verse of a more or less prophetic and oracular 
character ; but the chief extant work with which his name 
is associated is the poem of Sir Trisiremy edited from the 
Auchinleck MS. by Sir Walter Scott in 1804, and again in 
1 886 for tho Scottish Text Society by Mr G. P. McNeill 
In the latter edition tho claim of Thomas to the authorship 
of this work (conoeded by both editors) is fully discussed. 
THOMAS A KEMPIS. See Kempis. 

THOMASIUS, Christian (1655-1728), German jurist 
and publicist, was born at Lcipsic January 1, 1655, and 
educated by his father Jacob Thomasius, professor of 
philosophy and eloquence, a learned man, and friend of 
Sponer. Through his father’s lectures Christian came 
under the influence of the political [)hiloso[ihy of Grotius 
and Pufondorf, and continued tho study of law under 
Stryck at Frankfurt on tho Oder. In 1681 he commenced 
the career of professor of law at Leipsic, and soon attracted 
attention by his abilities, but particularly by his daring 
attack upon all ancient prejudices. His views on matters 
of law were heretical ; he made the daring innovation of 
lecturing in German instead of Latin ; lie published a 
monthly periodical in which ho ridiculed with vast wit and 
humour tho pedantic weaknesses of the learned ; he took 
valiantly tho side of the Pietists in their controversy with 
the orthodox, and defended mixed marriages of Lutherans 
and Calvinists. In consequence of these and other sins, he 
was preached against from the pulpits, forbidden to lecture 
or to write (May 10, 1690), and his arrest was soon com- 
manded. He escaped the latter by flight to Berlin, and 
the elector Frederick III. offered him a refuge in Halle, 
with a salary of 500 thalers and tho right to lecture there. 
He took part in founding the university of Halle (1694), 
where lie became second and then first professor of law 
and director of the university. Ho was one of the most 
esteemed university teachers and influential writers of his 
day. He died, after a singularly successful and honourable 
career, in his 74th year, September 23, 1728. 

Though not a profound and systcnuitic ])h]1oso}>hi<'aI tliiiikcr, but 
rather a clever eclectic of the CdiiiTiioii-sense schocil, riioiiiasius 
prepared tho way for great reforma in philosophy, and, above all, 
tn law, literature, social life, and theology. It his niiasion to 
bring all the high matters of divine and human sciences into close 
and living contact with the everyday world, lie made leaining, 
law, ])hilosop]iy, and theology look at everytlnng from a r.itionai 
common -son sc point of vicw% and speak of everything in vigorous 
Gorman, lie thus created an epoch in Gennnii liteiulure, philo- 
iiophy, and Uw, and Spittler opens with him tho modern pciiod of 
ecclesiastical history. Tliolucfc pronounces linn ** the pei bonified 
spirit of illuminism.” He made it one of the aims of Ins life to free 
politics and jurisprudence from the control of tlnsdogv. He fought 
bravely and coiihistently for freedom of thought and speech on 
religious matters. He is often spoken of in German works as tho 
^iiithor of the “ tciritorial system,” or Kra.stian theory of ecclesi- 
astical government. 15ut he taught that the state may interfere 
with leg.d or public duties only, and not with iiionil or jirivafe one.s. 
He intioduced a new definition of heresy, and pronounectl it a bug- 
bear of the theologians. He would not ]iu\. even ntheists punished, 
tbougli they should bo e.x|>elled the country. Ho came forward 
as an earnest opponent of the prosecution of w'itcbes and of the use 
of torture. In theology lie was not a naturalist or a deist, but a 
believer in the necessity of revealed religion for salvation. He felt 
♦strongly the influence of tho Pietists at times, particularly of 
Spener, and theio w^as a mystic vein in his thought ; but other 
•elements of his nature were too 2 >t>"crful to allow' him to attach 
himself finally to that party. 

Tboinasius’s most jwpular and influential German publications 
were his periodical Monaisffesprachr, vornchmitch Uber iieue Dikcher 
<1688); EinUitiintj zur Venmnftl€hre{\^^ly fitli ed. 1719); Vern^nft- 
4ge (hdaiiiun Uber aUerhand ausfrlesenuiy gemischtCy philmophische, 
wn.d juristischc Hdtidcl (1723-26) ; Gcschichtc dcT Hshe^t und 
Thorheit (8 vols., 1693) ; Kuru Lehnatzs von dem taster der 


Zauherci'mit dent Bexenproem (1704); JTeiUre ErlduUmagen dtr 
neuerrw Wymn^fi jiwlerer Gedanken kennen zu iemen (1711). 

37if>wajHM« naeh tnnrn Schtetsaten wid 
^ drr Hnfotophie in Drutuchland^ 2d ed., 1871, 

l»p. 162-171; Gom, OeKk^hte der /^fllestauctsehen Dogmatik. «. 484 <7 ; tho 

Ilcftner* Geichtchu der deutwhen iM, 

THOMPSON, Sir Benjamin, Count Bumford (1753- 
1814), an eminent^ man of science, enlightened philan- 
thropist, and sagacious public administrator, vnis born at 
Woburn, in Massachusetts, in 1753, and died at Auteuil, 
tmar Paris, ^in 1814. His family had been bottled in New 
England since the middle of the centurv preceding his 
birth, and belonged to the class of moderately wealthy 
farmers. His father died wliilc Thompson was very youngs 
and his mother speedily married a second time But he 
seems to have been well cared for, and his education was 
so far from neglected tliat, according to his own statement, 
he was at tho age of fourteen sufllciently advanced “in 
algebra, geometry, astronomy, and even the higher inatho- 
inatics,” to calculate a solar eclipse within four seconds 
of accuracy. In 1766 ho was n}»[»reuticed to a storekeeper 
at Salem, in New England, and wlulo in that employment 
occupied himself in chemical and mechanical experiments, 
as well as in engraving, in whicli he attained to some pro- 
ficiency. The outbreak of the American war ])ut a stop 
to the trfide of his master, and he thereu]ion left Salem 
and went to Boston, where he engaged Inmself as assistant 
in another store. He afterwards ajiplied himself to tho 
study, with a view to the practice, of medicine, and then 
(although, as ho affirms, for only six weeks and three days) 
he became a school teacher — it is believed at Bradford on 
the Merrimack. Thompson was at that period between 
eighteen and nineteen years old, and at nmeteen, ho says, 
“ I married, or rather 1 w'as married.” His wife w'as 
tho widow of a Colonel Bolfe, and the daugliter of a Mr 
Walker, “a highly respectable minister, and one of tho 
first settlors at Bumford,” now called Con(*ord, in New 
Ham]>shire. Ilis wdfo was possessed of considerable [iro- 
perty, and was his senior by fourteen years. This marriage 
was the foundation of Thompson’s success. Within throe 
years of it, however, he left liis wife in America to make 
liis way to wealth and distinction in Europe, and, although 
his only child by her, a daughter, sulisequently joiimd 
him, he never saw and, so far as anything appears to the 
contrary, never attemiited or desired to see her again. 

Soon after his marriage Thompson became acquainted 
with Governor Wentworth of New Hampshire, who, struck 
by his appearance and bearing, conferred on him tho 
majority of a local regiment of militia. He speedily 
became the object of distrust among tho friends of the 
American cau.se, and it was considered prudent that he 
should seek an early opportunity of leaving tho country. 
On the evacuation of Boston by the royiil troops, therefore, 
in 1776, ho was selected by Governor Wentworth to carry 
despatches to England. On his arrival m l^ondori ho 
almost immediately attracted tho attention of JaifcI George 
Germaine, secretary of state, who appointed him to a 
clerkship in his office. Within a few months he was 
advanced to the post of secretary of the province of 
Georgia, and in about four years he was made under- 
secretary of state. His official duties, Ji(»^\ever, did not 
materially interfere with tho jiroscciition of scientific 
pursuits, and in 1779 he was elected a fellow of the 
lioyal Society. Among the subjects to uliich he especially 
directed his attention were tlio explosive force of gun- 
jiowder, the con.struction of firearms, and the system of 
signalling at sea. In connexion with the last, he ni.ale 
a cruise in the (channel fleet, on board the “ Victory, ” 
as a volunteer under the command of Admiral Sir Ghailes 
Hardy. On the resignation of Lord North’s administrar 
tion, which Lord George Gerraaino was one of the least 




laoky and most unpopular members, Thompson left the 
civil service, and was nominated to a cavalry command 
in the revolted provinces of America. But the War of 
Independence was practically at an end, and in 1783 be 
finally quitted active service, with the rank and halfqmy 
of a lieutenant-colonel. He now formed the design of 
joining the Austrian army, for the purpose of campaigning 
against the Turks, and so crossed over from Dover to 
Calais with Gibbon, who, writing to his friend Lord 
Sheffield, calls his fellow-imssenger “ Mr Secretary Coloncl- 
Admiral-Philosopher Thompson.” At Strasburg he was 
introduced to Prince Maximilian, afterwards elector of 
Bavaria, and was by him invited to enter the ci>il and 
military service of that state. Having obtained the leave 
of the British Government to accept the princes offer, 
he received the honour of knighthood from George III., 
and during eleven years he remained at Munich minister 
of war, minister ot police, and grand chamberlain to the 
elector. His i>olitical and courtly employments, however, 
did not absorb all his time, and ho contributed during his 
stay in Bavaria a number of impera to the rJulosopkical 
Transactions, But that he was sufficiently aleit as the 
principal adviser of the elector the results of liis lalK)urs 
in that capacity amply prova He reorganized the Bavarian 
army; he suppressed mendicity and found cm])loymcat 
for the poor ; and he immensely improved the condition of 
the industrial classes throughout the country by providing 
them with work and instructing them in the practice 
of domestic economy. Of the prompt and the business- 
like manner in winch ho was wont to carry his plans 
into execution a single example may serve as an illustra- 
tion. The multitude of beggars in Bavaria had long 
been a public nuisance and danger. In one day Thompson 
caused no fewer than 2600 of these outcasts and depre- 
dators iu Munich and its suburbs alone to be arrested by 
military patrols, and transfcired by them to an indus- 
trial establishment ifvhich he had prepared for their rcco|>- 
tion. In this institution they were both housed and fed, 
and they not only supported themselves by their labours 
but earned a smplus for the benefit of the electoral 
revenues. The principle on which their treatment pro- 
ceeded is stated by Thompson in the following lueinorablo 
words : — “ To make vicious and abandoned jicoplc happy,” 
hr says, “it has generally been supposed necessary first 
to make them virtuous. But why not revcr.se this order ? 
Why not make them first happy, and then virtuous ? ” In 
1791 ho was created a count of the Holy Boinan Emjnic, 
and chose his title of Bumford from the name as it then 
was of the American township to which his wife's family 
belonged. In 1795 he visited England, one incident of 
his journey being the loss of all his private papers, includ- 
ing the materials for an autobiography, which were con- 
tained in a box stolen from off his postchaise in St Paul's 
Churchyard. During his residence in London ho applied 
himself to the discovery of methods for curing smoky 
chimneys and the contrivance of improvements in the 
construction of fireplaces. But he quickly recalled to 
Bavaria, Munich being threatened at once by an Austrian 
and a French army. The elector fiod from his capital, and 
it was entirely owing to Kumford's energy and tact that a 
hostile occupation of the city was prevented. It was now 
proposed timt he should be accredited as Bavarian am- 
bassador in London ; but the circumstance that he was a 
British subject presented an insurmountable obstacle. He, 
however, again came to England, and remained there in 
a private station for several years. In 1799 he, in con- 
junction with Sir Joseph Banks, projected the establishment 
of the lioyal lnstitutioD« which received its charter of 
incorporation from George IIL in 1800. Eumford him** 
self selectod Sir Hump^ Davy as the first scientific 


lecturer there. Until 1604, when he definitively eettled 
in France, Bumford lived at the Boyal Institution in 
Albemarle Street, or at a house which he rented at Bromi>- 
ton, where he passed his time in the steady pursuit of 
those researches relating to heat and light and the economy 
of fuel on which his scientific fame is princiiially based. 
Ho then established himself in Paris, and married (his first 
wife having been dead for many years) as his second wife 
the wealthy widow of Lavoisier, the celebrated chemist. 
With this lady ho led an extremely uncomfortable life, till 
at last they agreed to separate. Bumford took up his 
residence at Auieuil, whore ho died suddenly in 1814, in 
the sixty-second year of his age. 

He wae the founder and the first recipiont of Iho Bumford medal 
of the Loudon Royal Sorietjr. Ho was also the founder of thi* 
Rumford medal of the American Academy of Aits and Sciencea 
and of the Rumford profobsorehip in Ilaivard university. His 
complete works were punlished by the American Academy of Arts 
and Sciences at Boston in 1872 ; and a full and cxtiemely iiiteiest-* 
iiig memoir ot the author which was issued with them w^as repub- 
hsked in London by Messib Macmillan in 187G. (F. DR^ 

THOMPSON, Thomas Peronnet (1783-1869), mathe- 
matician and }>olitical writer, was born at Hull in 1783. 
Ho was educated at the Hull grammar school, and in 
October 1708 entered Queens* C^ollege, Cambridge. Ho 
(mtexod the navy as midshipman in the “ Isis ” in 1 803, 
but in 1806 exchanged to the army. Through his ac- 
quaintance with Wilberforce, he W’as appointed governor 
of Sierra Lcono in 1808, but w^as recalled on account of 
his hostility to tlio slave trade. In 1812 he returned to 
his military duties, and, after serving in the south of 
France, was in 1815 attached as Arabic interpreter to an 
expedition against the Wahhabocs of the Persian Gulf, with 
whom he negotiated a treaty (dated January 1820) in 
which the slave trade was for the first time declared 
piracy. He was promoted major in 1825, lieutenant- 
colonel in 1829, and major-general in 1854, He entered 
parliament as member for Hull in 1835, and afterwards 
sat for Bradford. He took a prominent part in the corn- 
law agitation, his Cateelmm of iltr Corn Laws (1827> 
being by far the most effective pamphlet published on 
the subject. He was joint-editor of the Westim aster Ri view, 
to which he contributed a largo number of articles, repub- 
lished in 1824 iu six volumes, under the title Exerciser, 
Political and Others, His mathematical jmblications w’ere 
of a somewhat eccentric kind. He published a Theory of 
Parallels (1844), and was also the author of Geometry 
without Axioms, in w'hich he endeavoured to “get rid** 
of axioms and postulates, llis new Throry of Just Intona- 
tion (1850) is, however, a contribution of great value to 
the science of musical acoustics, and has gone through 
many editions. It may be said to form the basis of the 
tonic sol-fa system of music. He died 6th October 1869. 

THOMSON, Sib Chableh Wyville (1830-1882), was 
born at Bonsyde, Linlithgowshire, became professor of 
natural history in Aberdeen, Cork, Belfast, and finally 
Edinburgh, and will bo specially remembered as a student 
of the biological conditions of the depths of the sea. 
Being interested in crinoids, and stimulated by the results 
of tbo dredgings of Sars in the deep sea off the Norwegian 
coasts, which had conclusively disposed of the error of 
Edward Forbes, that animal life ceased at a depth of a 
few hundred fathom^ he succeeded, along with Dr W. B. 
Carpenter, in obtaining the loan of H.M.S. “Lightning” 
and “ Porcupine,** for successive deep-sea dredging expedi- 
tions in the summers of 1868 and 1869. It was thus 
shown that animal life existed in abundance down to 
depths of 650 fathoms, that all invertebrate groups were 
represented (largely by Tertiary forms hitherto believed 
to be extinct), and, moreover, that deep-sea temperatures 
are by no means so constant as was sui^osed, but vary 
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epiuSdarablyi and mdicate an oceanic cireidation. Further 
dredging e^cpeditions at greater and greater deptte toh 
lowed. The’ remarkable results gained for hydrography 
as well as eoology, In association with the i»actical needs 
of ocean telegraphy, soon led, to the granting of H.M.S. 

Challenger for a circumnavigating expedition, and 
Thomson sailed at the end of 1B72 as director of the 
scientific staff, the cruise lasting three years and a half. 
On his return he i«ceived many academic honours, and 
Was knighted. In 1877 he published two volumes of a 
preliminary account of the results of the voyage, mean- 
while carrying on his administrative labours in connexion 
with the disposition of tho special coUeotions and publi* 
cation of the monographs of these. His health, never 
robust, was meanwhile giving way; from 1879 he ceased 
to perform the duties of his chair, and he died in 1882. 

See obituary notice in Proc Hoy. Soo, Edtn.^ 1863, alsoThom^ 
eon’s Voyage of (J/mllrngcr, London, 1877, and Thom- 
son and Muriay, Peports of the Voyage of Challenger, Edin- 

burgh, 1886. 

THOMSON, James (1700-1748), author of Tht 
S^asons^ was a native of the Scottish Border country, 
his father being successively minister of tho pai'isbes of 
Ednam and Southdean, in Roxburghshire. He was born at 
Ednam on September li, 1700, and was reared at a dis- 
tance from the social influences and literary fashions that 
helped to form and fix tho manner of tho classical ’’ 
school, tho monotony of which he was tlm first to break. 
Amidst the bare breezy hills and glens of a Border parish, 
his youth was safe against the ascendency of the taste 
established in the metropolis. Jedburgh school and 
Edinburgh university gave him his book learning of tJic 
ordinary type; and ho was foitunate enough to have 
neighbours of extraordinary accomplishment, who opened 
his eyes to tho poetic side of nature, and encouraged him 
in verse-making. The teacher from whom ho learnt most 
was a Mr liiccalton, or llic(‘aulton, n graduate of Edin- 
burgh, who had taken to farming, but was afterwards 
persuaded to enter the church, and made some contribu- 
tions to theological literature. This scholarly enthusiast 
taught Latin to the boys of Jedburgh in an aisle of the 
church, and encouraged Thomson in his poetical turn by 
example a.^ well ns precept. Wc have the poct^s own 
acknowledgment that tho first hint of the Seasoyis came 
from a striking dramatic poem by Riccaulton entitled A 
Winter^ a Day, As a schoolboy Thomson wiotc verses, 
and at tho university he continued the practice, but his 
early efforts were not jtarticularly promising. He was 
intended for the ministry, and was for five years a student 
of divinity; but in 1725 ho determined to follow his 
friend and classfellow David Mallet to London, and seek 
his fortune there. Through tho influence of Lady Grizel 
Baillio, herself a song-writer, ho obtained a tutorship in 
the family of Lord Binning; but the plain-hoking and 
plain-manneicd poet had not the adroitness of his friend 
Mallet, and ho gave up the post after a few months. It 
was while ho lingered in the neighbourhood of Barnet, 
without employment, without money, with few friends, 
saddened by the loss of his mother (his father had died 
when ho was eighteen), that Thomson conceived tho idea of 
the first of his poems on the Seasons, Winter, Tho lines — 
Welcome, kindrcil glooms, 

CoiigeniAl horrors, hail ! 

came from the heart; they expressed his own forlorn 
mood on tho approach of the winter of 1725. Winfrr 
appeared in the spring of 1726. A publisher, Millan, — not 
Millar, who afterwards published for hint, — gave liim three 
guineas for the poem. The tradition is that it attracted 
no notice for a month, but that, at the.cnd of that time, a 
literary clergyman, Whatley, chanced to take it up from a 
bookseller's counter, and at once rushed off to tho coffee- 
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houses to proclaim tho discovery of a new poet. The 
town received, the dis^very with acclamation ; in another 
month a, second edition w«is called lor. No time could 
have been bettor suited for the ajjprociation of TLomson’s 
striking <^ualities ; tliey were so entirely unlike what the 
public bad for many years been accustonnid to. The fresh 
treatment of a simple theme, the warm poetical colouring 
of tiomtnonplaco imidents, the Ircedoiu and iriegularity 
of the plan, the boldness of tho descriptions, the manly 
and sincere sentiment, tho lough vigour of the vcise, took 
by surprise a generation accustomed to witty hatiie and 
burlesque, refined diction, translations from tho clasbics, 
themes valued in pro[>ortion to their remoteness from 
vulgar life. Thomson at once becnnio famous and, his 
naturally easy temper roused to full exeition, vigoiously 
followed up his success with Summr and an Oih to the 
Memory of Ptr Isaac Newton, Spring was coinpl'tt d and 
published in 1728. A longer interval elapsed btiore the 
appearance of AiUumn ; it was piiblislicd in 1730, and 
followed prcbently by a handsome edition of the whole 
four Seasons, llileantiinc, drawn into tlie ardent political 
strife of the time, he had produced, in 1729, his Jintannta, 
and early in 1 730 had made his first attempt os a dramatist 
with Sophonuha, From this time there was a luanifost 
slackening cither in liis will or in his power to produce. 
Ho was appointed travelling tutor to the son of Sir 
Charles Talbot, travelled with his pujiil on the Uoiitinent. 
and in 1733 obtained a small sinccuio in the Court of 
Chancery. It may have been this removal of tho spur of 
necessity that made him take longer over his poems. But 
it is a fair theory that the rigid taste of the time for 
finihh, which ho had unconsciously defied with triumphant 
results, began to make good an ascendency over him, and 
that he wrote less because ho was cramped by fear of tho 
critics. None of tho otlier Stasons have the same largo 
and careless freedom as WuU(r\ Autumn especially, the 
last of them, is much more laboured, and his revisions 
and eidaigemonts in smeessive editions show an anxious 
ambition after tho finish of the classical school. How 
over this may be. he bc.sitated long over his next j>ocTn, 
LiUrty , the first part wa.s published in 1731 and the 
conclusion m 1730. JTo intended it to be his masterjiieco, 
but with all liis care and pains it has fallen into deserved 
oblivion. In 1737 he lost his sinecure by the death ot his 
patron, but wasiecorapensed by a pension from the prince. 
Fuvert;^, rather than natuial fitness or inclination, drove 
him again to dramatic composition. Aqammnon was 
produced in 173S, with indifferent success Next year a 
play, written in tlio inttro.st of the pi nice and the opjio- 
sition, was interdicted by the lord chambeilaiu. The 
masque of Alftni, written by Thomson in conjunction 
with Mallet, and containing the song Itute Britannia, was 
produced in 1710, Tancnd and Su/ismunda m 1745, A 
year before this last event the “ poetical postm t' ” ot the 
poet’s income was improved by his appointment to tho 
sinecure office of surveyor-general of the Leewaid Islands 
Tho Castle of Indolent e was his last work. It w^as not 
published till the year of his death (1748), but he had 
been long engaged upon it. The poem is lull of < luiacti r 
and humour, with hero and there passages of dabontcly 
rich description ; it is fuller than any other of the pi rson 
ality of the poet, of the good-iiatuie, generosity, and solid 
wiadom which gained him theafToctiou ot soman} fi lends ; 
but still it is iu tho Seasons, and espidull} in the first of 
them, that Thomson is seen at his be d and stiongtst. 

Till the advoiit of Siott and l^yron, Thoni'inii was the. ino»t 
widely i>opiilar iM*et in our langutt^ji , aud lati ns tlie TinmJlc 
of this century a sumptuous edition, illus*i.itpd o\ tin* Jsti’liing 
Club, was printod three times w’lthin ton v<ais (lS42-f»2) llie 
popular verdict on Thomson has bten unanimously justiru d by 
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THOMSOK, jAua (1834-1883), atitlior ot 31k Cilya/ 

Dreadful NigM^ was born at Port Glasgow, in Renfrcw- 
43hire, on November 23, 1834, the eldest child of a mate 
in the merchant shipping service, llis mother was a 
•deeply religious woman of the Irvingite sect, and it is not 
improbable that it was from her the son inherited his 
«ombro and imaginative temperament. On her death, 
James, then in his seventh year, was 2 )rocurod admission 
into the Caledonian Orphan Asylum, from which he went 
out into the world as an assistant army bchooimaster. 
At the garrison at Ballincollig, near Cork, he encf)nntered 
the one brief happiness of his life ; he fell i)assionat(*ly in 
love with, and was in turn as ardently loved by, the 
daughter of the armourer-sergeant of a regiment in the 
garrison, a girl of very exceptional beauty and cultivated 
mind. Two years later, when Thomson was at the 
training college at Chelsea, he suddenly received news 
of her fatal illness and death. The blow jirostrated him 
in mind and body ; and the former endured a hurt from 
which it never really recovered. IIen<*oforth his life was 
one of gloom, disappointment, mi.sery, and poverty, rarely 
<illeviated by episodes of somewhat brigh t or f ortn no. While 
in Ireland ho had made the accjuaiiitanco of Mr C'^harles 
Bradlaugh, then a soldier stationed at Ballincollig, and it 
was under his auspices (as editor of the London Inve^tL 
gator) that Thomson lirst appealed to the public as an 
author, though actually his earliest publication was in 
Tail's Edinburgh Magazine for July ISfiS, under the signa- 
ture “ Crejmsculus.” In 1860 was established tlie ]iaper 
with which Mr Bradlaugh has been so long identified, 
IVte National Reformer^ and it w’as hero, among other 
productions by James Thomson, that a])peared (1863) the 
powerful and sonorous versos “To our Ladies of Death,” 
-and (1874) his cliicf work, the sombre and imaginative 
City of Dreadful Nigld, Tn October 1862 Thomson left 
the army, and through Mr Bradlaugh (with uliom for 
^omo subsequent years he lived) gained employment os 
a solicitor’s clerk. In 1869 he enjoyed what has been 
described as his “only rojmtablo appearance in respect- 
able literary society,” in the acceptance of his long poem, 
““Sunday up the River,” for Fraser's Magaune, on the 
advice, it is said, of diaries Kingsley. In 1872 Thomson 
went to the Western States of America, as the agent of the 
jshareholilcrs in what lie ascertained to be a Wuduleut 
silver mine ; and the following year lie received a com- 
tnission from 27ie New York World to go to Spain as its 
special correspondent with the Carlists. During the two 
months of his stay in that distracted country he saw little 
real fighting, and was himself prostrated by a sunstroke. 
On his return to England ho continued to w'rite in The 
Fseeidarist and The National Reformer^ under the at last 
well-known initials “ B. V.” ^ In 1873 he severed his con- 
aioxion with The National Refo}'mei\ owing to a disagroo- 
tnent with its editor ; henceforth hi.s chief source of income 
i(l 875-1 881) w'as from the monthly periodical known as 
Cope's Tobacco Plant. Chiefly through the exertions of 
ills friend and admirer, Mr Bertram Dobell, Thomson’s 
best known book. The City of Dreadful Night, and other 
Poenis, was published in April 1880, and at once attracted 
wide attention ; it was succeeded in the autumn by Vane's 
Ntory, and other Poems, and in the following year by 
Essays and PJumtasies, All his best work was produced 
between 1855 and 1875 (“The Doom of a City,” 1857 ; 
•“Our Ladies of Death,” 1861; Weddah and Om-eL 
Bonaini “The Naked Goddess,” 1866-7; The City of 
Dreadful Night, 1870-74). Tn his latter years Thomson 
too often sought refuge from his misery of mind and body 

^ Bysbho Vanolis : “ Byashe,” as the commonly used Christian name 
of Shelley, Thomson’s favourite writer ; and ” Vanolis,” an anagram 
of Novalis, the pseudonym of F. von Habdexbebq (g.v.). 


in the Lethe of opium and alcohol. His mortal illness 
came upon him in the house of a poet friend ; and he was 
convey^ to University College hospital, in Gower Street, 
where shortly after he died (June 3, 1882). Ho was 
buried at Highgate cemetery, in the same grave, in uncoo- 
secrated ground, as his friend Austin Holyoake. 

To Iho productions of James Thomson already mentioned may 
bo added the posthumous volume entitled A Voice from the Nile, 
and other l*oems ( 1884 ), which lias the advantage of Mr Bertram 
Dobell’a valuable prefatory memoir and an etched portrait of tlie 
poet. This volume contains much tliat is intercbting, hut nothing 
to increase Thomson s reputation. If an attimipt bo made to point 
to the mnqt apparent literal y relationshi]) of the author of The 
City of Dreadjid Nigid, ono might venture the suggestion that 
James Thomson wan a younger hrotlier of J 3 e Qiiincey. If he has 
distinct aflinity to any >\iiter it is to the author of Suspiria de 
Profundis ; if wo look further aliold, wo might perhaps discern 
shadowy prototypes in Lcopaidi, Heme, and Baudelaire. But, 
after all, Thomson holds so iiniipic a pluec as n poet tliat the eflort 
at c’lussiticatiou may well he dibpenseu with. If ho maintains his 
own louely little height, it will l>o as a dibtinet individuality. 
His, it is absolutely ceitain, was no liteiary pcsbiiiiisra, no assumed 
gloom. The ])oem “Insomnia” is a distinct chapter of bio- 
graphy; and in “Mater Touchratiim” and elbewhoio among his 
writings Bclf-revehitive passages are frequent. The merits of 
Tlionison’s poetry are its ininginative power, its bombre intensity, 
Its sonorous musie ; to these cliaracterist ies may ho added, in his 
lighter pieces, a lleiue-like admixture of strau|^e gaiety, pathos, and 
eaustie 110113*. Mueli tlie same may he said ol his best piose. His 
faults ate a monotony of epithet, the not infroiiuent use of mere 
rhetoric and verbiage, and ])eiha])S a prevailing lack of the senso 
of foim ; to these may he added an oceahioiial vulgar reeklcssuess 
of expression, as in parts of Vane's Sfui'if and m some of his 
prose writings. Time will reduce his noteworthy w oik within a 
narrow compass, hut within that limit it will be found as remark- 
able as It is unique. 

THOMSON, John (1778-1840), amateur landscape 
imintcr — Thomson of 1 )uddingston, as ho is commonly 
styled, — was born on September 1, 1778, at Dailly, Ayr- 
shire. His father, grandfather, and, as we aro informed, 
great-grandfather also, were clergymen of the Cliurch of 
Scotland, The father determined that his son should 
follow the ancestral profession, and, greatly against his 
natural bent, —for all his thoughts turned instinctively 
towards art, — he acceded to the parental wish. He studied 
in the university of Edinburgh; and, residing with his 
elder brother, Thomas Thomson, afterwards celebrated as 
an antiquarian and feudal lawyer, he made the acquaint- 
ance of Francis Jeffrey and other young members of the 
Scottish bar afterwards notable. The pursuit of art, how- 
ever, was not abandoned ; during the recess he sketched 
in the country, and, while attending his Anal college 
session, he studied for a month under Alexander Nasmyth. 
After llis father’s death he became, in 1 800, his successor 
as minister of Dailly; and in 1805 ho was translated 
to the parish of Du(lding.ston, close to Edinburgh. The 
practice of art was now actively resumed, and it came to 
bo continued throughout life — apparently without any 
very great detriment to pastoral duties. Thomson’s popu- 
larity as a painter increased with his increasing artistic 
skill ; and, having mastered his initial scruples against 
receiving artistic fees, on being offered £15 for a land- 
fica|>e— reassured by “ Grecian ” Williams’s stout assertion 
that the work was “worth thrice the amount” — the 
minister of Duddingston began to dispose of the produc- 
tions of his brush in the usual manner, in 1830 he was 
made an honorary member of tlio Royal Scottish Academy. 
Besides that of art, Thomson had other singularly varied 
tastes and aptitudes. He was an accomplished performer 
on violin and flute, an exact and well-read student of 
physical science, and one of the writers on optics in the 
early numbers of the Edinlmrgh Rettiew. His life passed 
peacefully away in the kindly and charitable discharge of 
his clerical duties, varied by the enthusiastic pursuit of his 
art, and the enjoyment of intercourse with a singularly 
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iRride and ominont circle ot friends, wnicli, among artists, 
included Turner and Wilkie, and among men of letters 
Wilson and Scott, — the latter of whom desired that 
Thomson, instead of Turner, should have iilustratod the 
collected edition of bis works. Tie died at DuddingKton 
on the 27th of October 1840 (not the 20th, as stated by 
some authorities). Thomson wa.s twice married, and liis 
second wife, the widow of Mr Dalryinple of Cleland, was 
herself also a skilful amateur artist. 

Thomson holds an honourable position as the hi*st powerful 
landscapist that Scotland ])rodueoa, and he is still among her 
greatest. His style was founded, in the first instance, upon 
the practice of the l)uU‘h masters ; but ultimately ho bubmitted 
to tho inilueuce of tlie Vousshis and the Italians, rightly believ- 
ing that their method— in the richer solemnity of its colour and 
tho deeper gravity of its chiaroscuro — was more truly fitted for 
the portrayal of the scenery of Scotland, moic in harmony with 
the gloom and the glory of its luouutains and its glens and the 
])asHion of its wave-vexed dills. But to tho study of the .•'rt of the 
past he joined a close and eonstunt reference to nature wliich kejit 
his own w'ork fresh and original, though, of course, lie never even 
approached such scientific accuiacy in the rendering of natural 
form and effect as is expected from even tho tyto m ouneeeiit 
schools of landscape, llis art is clearly distinguished by “stylo'' ; 
at their be.M(, his works sliow skilful selection lu tho leading hues 
of their composition and adiniiablo qualities of ulistract colour and 
tone. Thomson is fairly represented in tin* Scottish National 
Gallory ; and tho Aborludy Hay of that (‘ollcction, with tho soft 
infinity of Us clouded grey sky, and its sea wliiidi leaps and falls 
again in waves of sparkling and of shadowed silver, is fit to lank 
among the triumjdis of S(‘Ottish art. 

THOR. See iEsia, vol. i. p. 210, and MyTHOLOdv, 
vol. xvil p. 150. 

THOKEAU, Henky David (1817-1SG2), one of the 
most strongly-marked individualities of modern times, 
spent the greater part of his life in the neighbouihood of 
the place where he was born — Concord, a village town of 
Massachusetts, pleasantly situated some twenty miles north- 
west of Roston, amidst a pa.storal country of [)Iacid beauty. 
To Thoreau tliis Concord country contained all of beauty 
and even grandeur that was necessary to the wor&lii[i[)er 
of nature : he once journeyed to Canada ; he went west on 
one occasion ; ho sailed and explored a few rivers ; for the 
rest, ho haunted Concord and its neighbourhood as faith- 
fully as the stork docs its ancestral nest. J olm Tlioreau, Jiis 
father, who married the daughter of a New^ J^ngland clergy- 
man, was the son of a John Thoreau of the isle of Jersey, 
who, in Boston, married a Scottish lady of the name of Hums. 
This last-named John was the son of I’hihppe Tlioreau and 
his wife Mario le Gallais, persons of pure French Mood, 
settled at St Helier, in Jersey. From liis New England 
Puritan mother, from his Scotti.sli grandmother, from his 
Jersey- American grandfather, and from his remoter French 
ancestry Tlioreau inherited distinctive traits : the Haxon 
element perhaps predominated, but the “ liaurilings of 
Coltism ” were prevalent and potent. The stock of tho 
Thoreaus \vaa a robust one ; and in Concord the family, 
though never wealthy nor officially influential, was e\er 
held in i>cculiar respect. As a boy, Henry drove his 
mother's cow to the jiastures, and thus early became 
enamoured of certain aspects of nature and of certain 
delights of solitude At school and at Harvard university 
he in nowise distinguished himself, though he was an 
intelligently rocojitivo student ; he became, however, pro 
ficient enough in Greek, Latin, and tho more general 
acquirements to enable him to act for a time as a master. 
But long before this he had become apprenticed to tho 
learning of nature in preference to that of man : when only 
twelve years of age he had made collections for Agassiz, 
who had then just arrived in America, and already the 
meadows and tho hedges and the stream-sides had become 
cabinets of rare knowledge to him. On tho desertion 
of schoolmastering as a profession Thoreau became a 
lecturer and author, though it was the labour of his hands 


which mainly supported him through many years of his 
life: professionally he was a surveyor. In the effort to 
reduce the practice of economy to a fine art ho arrived at 
iUo conviction that the le.ss labour a man did, over and 
above the positive dciuaiids of necessity, the better for him 
and for the community at large ; he would have had the 
order of tho week reversed,— six days of rest for one of 
labour. It was in 1 84 5 he made tho now famous experi- 
ment of Walden. Desirous of proving to himself and 
others that man could be as independent of lii.s kind as tho 
nest-building bird, Thoreau retired to a Imt of his own 
construction on the pine-slope ovit against tho shores of 
Walden Pond,— a hut wbieli he Imill, furnished, and kept 
in order entirely by the labour ot Jiis own hands. During 
the two years of his residence in Walden woods he lived 
by the exercise of a little surveying, a little joli work, and 
the tillage of a few acres of ground which produced him 
his beans and potatoes. If is absolute mdciiendiuicy was 
as little gained as it be had camped out in ll>de I’aik; 
rcLatively he lived the life of a recluse. He read consider- 
ably, wrote abundantly, tliouglit actively if not widely, 
and came to know beasts, birds, and fishes with an intimacy 
more extraordinary than was thi‘ case with St Francis of 
Assisi. Birds came at liis call, and forgot their hereditary 
fear of man ; beasts lippinl and caressed him ; tho very 
fi.sh in lake and stream w^cuild glide, unfeaiful, between 
his hands. Tins exquisite familiarity with bird and beast 
would make us love the memory of Thoreau, if liis egotism 
were trij>ly as arrogant, if his often meaningless jiaradoxes 
were even more absurd, if Ins sympathies were even less 
humanitarian than wo know them to have been. His 
Walden^ tlic record of this fascinating two years’ experi- 
ence, must alwa}s remain a production of great interest 
and considerable psychological value. Some years before 
Thoreau took to Walden w'oods lie made the chief friend- 
ship of his life, that with Emerson. He became one of 
the famous circle of the traiisceiuleutn lists, always keenly 
preservincr bis own individuality amongst such more or less 
potent natures as Emerson, Hawtliornc, and Margaret 
Fuller. From Emerson he gained more than fiom any 
man, alive or dead ; and, though the older ]>hik).soi»lier 
both enjoyed and learned from tho association witli the 
younger, it cannot bo said that the gain w^as equal. Tlicre 
was nothing electiieal in Tlioreau’s intercourse with his 
hdlow'-incn ; he gave off no spiritual s[)arks. He. absorbed 
intensely, but when called upon to ilium inatc in turn was 
found wanting. It is with a sense of relief that we read 
of his having really been stirred into active entliusiasin 
anent tho wrongs done the ill fated John Hrowm. With 
cliildren he was affectionate and gentle, wdth old people 
and strangers considerate. In a word, he loved his kind 
as animals, but did not seem to find them as interesting as 
those furred and feathcied. Jn 1817 Thoreau left Walden 
Lake abruptly, and for a time occupied himself with lead- 
pencil making, the parental trade. He never married, 
thus further fulfilling his jioliey of what one of his essayist- 
biographers has termed “indulgence in fine renounce- 
ments,” At tho comjiaratively early age of forty five ho 
died, on Cth May 1802. JIis grave is in tlic beautiful 
cemetery of Sleejiy Hollow’, beside those of liawtlionic 
and Jimerson. 

Tliorvaii’s fame will re«t on tin* JCrcurstnu^, and hia 

LettaSf tliouj'li ho wrote nothing vvlmdi is not di'snving of notin'. 
Up till his thirtieth yoai ho dahhlod in vrrM*, hut In* h.ul little ear 
for motriial imisin, and he lackeil the fij)iiilu.i] ini|HiNiv«*iiess of fin* 
true poet. He liad occasional llaslics of insiglit and <*<mld rccon 
beautifully, iiotwithstH tiding : Ins little jmh in ” is surcharged 

with eoiiceutiatcd loveliness. His \\calvne‘'S as a ]4iilos*)|)hor is hi« 
tendency to base the laws of the unonsc on the c\pericn(ed>orn, 
thought piodiKcd convictions <»l one man - liiinsclf. His weakness 
as a WTiter is the loo IrMpient st living aft* i .mtithesis and ]mradox 
If he had had all his own onfiinality without the itdi of ajqieaiing 
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oHginal, he would have made his fascination irresistible. As it is, 
Thoreau holds a unique place. He was a naturalist, but absolutely 
devoid of the pedantry of science ; a keen observer, but no retailer 
of disjointed facts. lie thus holds swav over two domains: lie 
has the adherence of the lovers of fact ana of the children of fancy. 
He must always be read, whether lovingly or inteiostedly, for he 
has all tlie variable charm, the strange saturninity, the contiadic- 
tions, austerities, and delightful surprises, of Natuie herself. 

Sott W. £. Choaulns, Thonan ths Pott ITaturalut, Boston, 187 J; T. B. San* 
born. Btoaraphj/ o/ Thoreau (Aroeilcan Men of T^ttors ; H A Page, Bio* 

prap^o/ffiorfaui bmeiaon, Introduction to JUxeutewnt ; J. Raise II Lowell, 
SiuUp Wiudouti Will, n 1)1) eks. Inti oductiun to Malden ^ Piofcssor Nichol, 
American Literature^ pp, SI2 sv* $ Mr Bun ought; Mi Heniy Janies, Ac, Aftet 
Thureau'a death were pdbllehed (boaidea the PxeuretoHSt t8(t)) The Maine 
iKoodf (1864); Cape Cod Leitere and Poeme , A Janies in Canada 

(IMS). In the AUantie Monthtp, In 1802, appt'arril “ Walking ** ** Autumn *1 inta,** 
and Wild Apples'*, in 1868 ** Night and Moonlight.' llh best known woik, 
Waldeut constitutes the aoeond volume of the acib i called The Camelot Ciaisns ; 
odierwlae Thoreau'a produetiona are not widely known In Uiltaln (W SH.) 

THOKIUM, in chemistry, is the name of the as yet 
Udisolated radical of thoricty one of the now numerous 
“ rare earths.’' Thoria was discovered by Herzolius in 1 828 
in the mineral now called thorite. It is present also in 
pyrocblor, monazite, orangite, and euxenitc. Being similar 
to the oxides Ti 02 titanium and zirconium, 

thoria is assumed to be a binoxide ThO.^. The atomic 
weight, according to Cleve, is The.233, O being IG. 

THORN (Polish Torhn), an interesting old town in the 
province of West Prussia, is situated on the right bank of 
the Vistula, near the point where the river enters Prussian 
territory, 26 miles south-east of Bromberg and 92 miles 
south of Dantzic. Its position near tlie frontier of 
Russian Poland makes it a strategic point of importance ; 
and, strongly fortified since 1818, in 1878 it was converted 
into a fortress of the first class. The ** old town,” founded 
in 1231, and the “new town,” founded thirty-three years 
later, were united in 1454, and both retain a number of 
quaint buildings dating from the 15th and IGth centuries, 
when Thom was a flourishing member of the Hanseatic 
League. The town-house, of the 14th and 1 6th centuries, 
the churches of St John and the Virgin, with aisles as 
lofty as the nave, the rained castio.of the Teutonic order, 
and the gates, leaning tower, and fragments of the walls, 
all of the 13th century, are among the most interesting 
edifices. The ancient wooden bridge, now burned down, 
at one time the only permanent bridge across the lower 
Vistula, has been succeeded by a massive iron railway 
viaduct, half a mile long. Thorn carries on an active 
trade in grain, timber, wine, colonial wares, and iron, and 
has manufactures of leather, bats, starch, candles, and 
numerous other articles. It is famous for its “Pfeficr- 
kuchen,” a kind of gingerbread. Part of the trade is 
carried on by vessels on the Vistula. In 1885 the popu- 
lation was 23,914 (in 1816 7909), about three-fifths 
being Protestants and two-fifths (chiefly Poles) Roman 
Catholics. 

Thom, founded in 1281 by the Teutonic order as an outpost 
againnt the Poles, >%as colonized mainly from 'Westphalia. Tlic 
jurat peace of Tliom, between the order and the Poles, was coii- 
duded in 1411. In 1454 the townspeople revolted fioni the 
knights of the order, destroyed their castle, and attnelied them 
•elves to the king of Poland. This resulted in a war, w Inch was 
terminated m 1466 by the second peace of Thom. In tlie 15th 
and 16th cen tunes Thom was a llanso town of importance, and 
received the titles of “queen of the Vistula” and “the heautiful” 
It embraced the Reformation in 1557, and in 1645 it was tlie scene 
bf a colloquium charitativuin,*’ or discussion betwixt the doetois ot 
the rival creeds, which, however, lesulted in no agreement. In 
1724 a riot between the Protestant and Roman Catholic inhabitants 
was seized upon by the Polish king as a pretext for beheading the 
burgomaster and nine other leading Protestant citizens, an act of 
oppitMSsion w'hich is known as the “bloodbath of Thom.” The 
second partition of Poland conferred Thom upon Prussia ; by the 
treaty m Tilsit it was assigned to the duchy of Warsaw , but since 
the congress of Vienna it has again been Prussian. Copernicus 
was bom at Thorn in 1478. 

T|[ORNBACK is the name given to a species of ray 
(/i^opa elavata) which is fotind all round the coasts of 
Europe^ and locally abundant ; it derives its name from 
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the peculiar armature of the skin of its body, fibe tippSr 
and lower surfaces of the body of the female being armed 
with scattered, more or less numerous, large round osseous 
bucklers, each with a spine in the centre ; the tail also is 
armed with rows of similar bucklers. In the male fish thes^ 
bucklers are absent, or nearly so. The thornback does 
not grow to the same large size as the skates, a specimen 
three feet across being considered large. It is more valued 
as food than the other rays, and consumed in large 
quantities, fresh as well as salted. 

THORNHILL, Sm James (1676-1734), historical 
painter, was born at Melcombe Regis, Dorset, in 1676, 
coming of an ancient but impoverished county family. 
His father died while he was young, but he was befriended 
by his maternal Uncle, the celebrated Dr SydenhBm, and 
apprenticed to Thomas Highmore, sergeant-jiamter to 
King William III., a connexion of the Thornhill fhmily. 
Little is known regarding his early career. About 1715 
he visited Holland, Flanders, and France; and, having 
obtained the patronage of Queen Anne, ho was in 1719-20 
appointed her seijeant-painter in succession to Highmore, 
and was ordered to decorate the interior of the dome of 
St Paul’s with a series of eight designs, in chiaroscuro 
heightened with gold, illustrative of the life of that 
apostle, — a commission for which Louis Laguerre had 
previously been selected by the commissioners for the 
repair of the cathedral. Ho also designed and decorated 
the saloon and hall of Moor Park, Herts, and painted 
the great hall at Blenheim, the princes*4es’ apartments at 
Hampton Court, the hall and staircase of the Southsea 
Company, the chapel at Wimpole, the staircase at 
Easton-Ncston, Northamptonshire, and the hall at Green* 
wlch Hospital, usually considered his most important and 
successful work, upon which he was engaged from 1708 
to 1727. Among his easel pictures arc the altar-pieces of 
All Houls and Queen’s College chapels, Oxford, and that 
in Melcombe Regis church ; and he executed such portrait 
subjects as that of Sir Isaac Newton, in Trinity College, 
Cambridge, and the ])icture of the House of Commons in 
1730, now in the possession of the earl of Hardwicke, in 
which he was assisted by Hogarth, who married Jane, his 
only daughter. He also produced a few etchings in a 
slight and sketchy but effective manner, and executed 
careful full size cojiics of Raphael’s cartoons, which now 
belong to the Royal Academy. About 1724 he drew uji 
a proposal for the establishment of a royal academy of 
the arts, and his scheme had the support of the lord 
treasurer Halifax, but Government declined to furnish 
the needful funds. Thornhill then opened a drawing- 
school in his own house in James Street, Covent Garden, 
where instruction continued to be given till the time of 
his death. He acquired a considerable fortune by his art, 
and was enabled to repurchase his family estate of Thorn- 
hill, Dorsetshire. In 1715 be was knigbted by George 1., 
and in 1719 he represented Melcombe Regis in parlia- 
ment, a borough for which Sir Christopher Wren hod 
previously been member. Having been removed from his 
office by some court intrigue, and suffering from broken 
health and repeated attacks of gout, he retired to his 
country seat, where he died on the 4th of May 1734. 
His son James >vas also an artist. He succeeded his 
father as serjeant-imiuter to George II., and was appointed 
“ painter to the navy.” 

Th*» hi^h contemporary eitimate of Sir James ThomhiH's works 
has uot since been confirmed; in spite of J)r Young, “late times ” 
d'l 7 io4 

** Understand 

Bow Raphael's pencil lives in Thornhill 1 hands.** 

He is weak in drawing, -^indeed, Wben dealing with complicated 
figures he was assisted by Thomas Gibson ; and, ignorant of the 
gmt monumental art of Italy, he formed himself upon the lower 



d{ 1j6 fimn* It must, however, be admitted that, in the 
departmente of art which ho choae for his own, ho was the best 
native painter of hie time. 

THOEWALDSEN, Bbrtbl (1770-1844), a very able 
Daniah sculptor, was the son of an Icelander who had 
settled in Copenhagen, and there carried on the trade of 
a wood^sarv^. While very young, Bertel Thorwaldaon 
learnt to assist his father ; at the age of eleven he entered 
the Copenhagen school of art, and soon began to show his 
exceptional talents. In 1792 he won the highest prize, 
the travelling studentship, and in 1796 he started for Italy 
in a Danish man-of-war. On the 8th of March 1797 he 
arrived in Eomc, where Canova was at the height of his 
popularity. Thorwaldsen’s first success was the model for 
a statue of Jason, which was highly praised by Canova, 
and he received the commission to execute it in marble 
from Thomas Hope, a wealthy English art-patron. From 
that time Thorwaldsen’s success was assured, and he did 
rot leave Italy for twenty-three years. In 1819 he 
returned to Denmark, where he was received with the 
greatest enthusiasm. ITo was there commissioned to make 
the colossal series of statues of Christ and the twelve 
apostles w'hich are now in the Fruenkirche in Cox)eiihagcn. 
These were executed after his return to Rome, and wore 
not comi)leted till 1838, when Thorwaldsen again returned 
to Denmark. Ho died suddenly in the Copenhagen theatre 
in 1844, and bequeathed a great part of his fortune for 
the building and endowment of a museum in Copenhagen, 
and also left to fill it all his collection of w^orks of art, and 
the models for all his sculpture, — a very largo collection, 
exhibited to the greatest possible advatitage. Tlior- 
waldsen is buried in the courtyard of this museum, under 
a bod of roses, by his own si^ecial wish. 

On tbo wliolo Thorwaldsen was the most successful of all the 
imitators of classical seulpturo, and many of his stutnes of pagan 
deities are modelled with mu<*h of the antujue feeling for breadth 
and purity of design, iiis attempts at ChiLstian sculpture, such 
ns the tomb of Pius VIT. in St Petei’s and tljo Christ and Ai»ostb s 
at ('openhagen, aio less successful, and were not in aecoi dance 
svitli the .sculptor’s leal sympathies, which weie purely classic. 
Thorwaldseu’s private life uas not a<lmirablo: bo woiked sotiie- 
tiiiiea with feverish cageiness ; at other limes ho was idle for many 
months together. A great number of liis he-st woi ks exist in private 
collections in Eiiglaml. His not very sucecssful statue ol Loid 
Myron, after being refused a place in Westminster Abbey, was 
finally deposited in the libnArj' of Trinity College, Cambridge. 
The most widely popular among Thorwaldsen’s works have been 
some of his bas-reliefs, Mich ns tliu Night and the Moining, 
which he is said to have modelled in one day. In the main his 
popularity is now o thing of the imst, owing chielly to the leac- 
tion against the xwoudo-chissic style of sculpture. 

A wnll-lllustiatvd account of Thorwaldsen and his works Is Riven by Euffbiic 
Plon, Tftorualditen, $a Vu Ac., r«rt», 1880; see also Andoiseii, if. T/ionraldsen, 
Beilin, 1845; KiUerup, ThongatdMn’n Arh^tlen, Ac, CoiicnliaRcn, 1853; and 
Thiele, Thorwatdien'n ic&en, Lciiisic, 1S53-56. 

THOU, Jacques Auguste db (1653-1617), sometimes 
known by the Latinized form Thuanus, as h:s great 
history is by the name Tlmina, was born at Paris on 
October 8, 1563. Ho belonged to a family of distinction 
in the Orl6anais, of which the elder brancli liad, ho fells 
us, been noblesse though ho gives no iiarticulars 

jexcept of those who had for some generations been noblesse 
de robe. He and his were closely connected by birth, 
marriage, and friendship wdth several of those groat legal 
families — the Harlays, the Huraults, the Brularts, the 
Lamoignons, and others — which for many generations 
furnished France "with by far her most vahiablo class of 
public men. The historian's father was Cliristophe do 
Thou, first president of the imrlemont of Paris, a man 
whose strong legal and religious prejudices against the 
Huguenots have rather obscured, in the eyes of historians, 
his undoubted ability and probity. Christophe’s brothers, 
Adrien and Nicolas, were both men of mark, the former 
being a ly* a lawyer, and the latter ultimately becoming 
of CbartreSi in which capacity he i{2(.>^mcted ” 


Henry IV, at his conversion. De Thou^s mother was 
Jacqueline Tuleu, dame de C6]i. Ho was a delicate 
child, and seems by his own account to have been rather 
neglected by his xiarcnts ; x»erhapa it w’as for this reason 
that, though he grew stronger with ago, he was destined 
for the church. He took minor orders, and obtained 
some benefices. It was, however, to the legal side of the 
ecclesiastical x>rofe8feion that he was devoted, and, after 
licing at school at the College do Bourgogne, ho studied 
law at Orleans, Bourges, and Valence, being at the last 
two iilaces under the tuition of jurists no less celebrated 
than Hotman and Cujas. It was not, however, till ho 
approached middle life that lie definitely renounced the 
clerical profession, married, and accepted lay ofiices. Mean- 
while he had travelled much and discharged important 
duties. lu 1573, that he might profit by seeing foreign 
parts, he vran attached to the suite of Paul de Foix, who 
was sent on a circular mission of comiiliment to the 
Italian princes, and with him De Thou visited Turin, 
Milan, Mantua, Venice, Komo, Florence, and many minor 
places. On his return he studied for four years, tra- 
velling to the Netherlands in the interval, and in 1579 
to Germany. Two yeans later ho w’as axjpointcd to a 
royal commission in (iiuicnne« and made the acquaintance 
of Henry of Navarre and of Montaigne. Ho had already 
become the friend of most of the eminent men of letters 
of the time, from Konsard downw’^ards, and was particularly 
intimate with Pierre Pithou, the soul of the future AViftre 
Memp 2 *t'e. Do Thou, by all his sympathies, belonged to 
that later and better iiliase of the polkitjtte party which 
devoted itself to the maintenance of royalty as the one 
hoim of France; and, when Henry HI. was driven from 
his cai»ital by the violence of the Guises and the League, 
De Thou followed him to Blois. After his renunciation of 
orders, he had been made, first, master of rctjacstR, and 
then iirchident d morfler, which was the highest dignity 
he ever attained. After the death of Henry III. he 
attached himself closely to his successor, and in 1593 was 
appointed (he wi s a great bibliophile) (/ntnd viaUfe of the 
royal library, in succession to Amyot, the translator of 
Plutarch and Loiigus. It was in this same year that ho 
began his history, the composition of which was inter- 
rupted, not only by his regular ofticial duties, but by 
frequent diplomatic mi.ssions at homo and abroad. His 
most important employment of all w'as on the commission 
which, in face of the greatest difficulties on both sides, 
successfully carried through the negotiations for the edict 
of Nantes. Nor w’ere his duties as a diplomatist inter- 
mitted by the death of Henry IV., though the Govern- 
ment of Mane do’ Medici refused him the place of premier 
president which he desired, and hurt his feelings by 
appointing him instead a member of the financial com- 
mission which succeeded Sully. This appointment be 
rather strangely chose to think a degradation. It is, how- 
ever, absurd to say that the affair, which he fturvi\ed si.x 
years, had anything to do wdth his death. That, as far as 
it w’as hastened by any mental affliction, seems to ha\e 
been rather due to grief at the death of Iris second wife, 
Gaspardo de La Chatre, of whom and of hm Mins and 
daughters by her (his first marriage with Marie de Bar- 
bangon had been childle.ss) he was extremely fond. His 
eldest son, Frangoi*; Auguste, w'as the friend of Cinq Afars, 
and shared his downfall and fate. But this w’as a quarter 
of a century after De Thou’s ow^n death, which happened 
on May 7, 1617. 

Although a distinguished ornament of Fronee, De Tliou has 
nothing to do, properly speaking, with French lileiatiiie. Besides 
minor woiks in lAtiii (a poem on hawking, some iiar.qih rases of 
the Bible, kv ), he WTote also in Latin the grent hi‘!tor> which has 
made lua name known Entitledi/w^orwr lain Temporis^ it begins 
shortly before the author's birth (in 1640), and extends to 1007| 
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ten years l>prore his death. The first ]>art, in eighteen hooks, was 
})uhIiMhod 111 1604; the second, third, and fourth anpeaied in 16u6 
and tlie two following years. The Last part, which ninkea a total 
of 138 books, did not appear till 1620, under tlio enre of the anthor’s 
friends Rigault and l)upuy, whom ho hail named liis literary 
executoi's. The first named likewise put final touches to Do Thoirs 
autobiography, wliich, also written in Latin, apTwara in French m 
most collections of French memoirs. It ( outains miiiiitc details 
of the author’s life down to 1607, mixed with rather miscellaneous 
descriptions of interesting places wliicli lu* ha<l visited (such as 
Mont St Michel, an eagle’s eyrie in Daupliinc, Lc.); and its com- 
position IS said to have been partly determined by the obloiiuy cast 
by bigoted adheientH of the papacy on the l>c Thou was 

indeed obnoxious to these on many grounds lie hatl hcl [)cd to nego- 
tiate the edict of Nantes; he had opposed tlio ackiiowledgmont iii 
France of the decrees of Trent ; he liad been a steady Aiiti-Loaguer ; 
and ho was accused of speaking in tlio History itself of 1‘iotcstaiits 
and Protestantism, not merely \rith criminal mildness, hut with 
something like sympathy. It is needless to say that these blots in 
the History have seemed beauties to later and more dispassionate 
students. Thei'e is no doubt that the charges of ]iaitiality cm 
minor and mostly personal ]»oinls are either dispiovahlc or unim- 
portant; andthowdiole seoms to he as fair and as c.uefully aeemute 
as at such a time was pussihle. On the other Jiami, the w’oik is 
undoubtedly planned and executed on much too iaigc a sisile, and 
the inelusion of cvcMits in foreign e<mntIIc^, on w'liich the author 
was often but ill-inloimed, has not impiovcd it. Put it is dearly 
and on the wdiole cvcellcntly wiiLlen, and will always be, as far 
as any general con tern jiorary histoiy can be so c-alltd, the gieat 
authoiity tor at least the Fremdi ]>ait of its subject and pciiod It 
was first pubhblied as a whole when, as above mentioned, the last 
part appeared in 1620, and it was scveial times lejiiinted, Moic than 
a humiroil yeais lutci, m 1733, nii KnghshTiinii, Samuel Ihieklcy, 
working in jiait on the matciials of Thomas ('arte, produced at 
London wdiat is i*e('ogin7ed as the standard edition of the oiiginal, 
in 7 vols. folio. The stamhird Freiieh tiansbitioii was made im- 
mediately afterwards by a group of literary men, the best known 
of whom w'eio the Ahhe Doafontaincs and Pretest, the author of 
Mnnon hfscaitt. A choice coiiy of the first edition of the lust jiart, 
with the arms of Henry iV, on the binding, is m the Hutish 
Museum libiary. 

THOUSAND AND ONE NIGHTS. The Thmmnd 
and One NujhtSy commonly known in English as The 
Arabian Highls* Entertainments^ is a collect ion of tales 
written in Arabic, wliich first becaiiio generally known in 
Europe in the early part of last century throngli the 
French translation by Antoine Gillano and rapidly 
attained such universal popularity that it is unnecessary 
to describe the contents of the book. But the origin of 
the Arabian jXif/hfs claims discussion in this place. In 
the Jimi'nal AsiatUine for 18l27, ji. 253, Von Hammer 
drew attention to u passage in the Golden Meadojvs of 
Mas'ddl (ed. Barbier do Meyiiard, iv. 89 «r/.), written in 
943 A.D., in which certain stories current among the old 
Arabs are compared with “ the books which have reached 
us in translations from Persian, Indian, and Greek, such 
as the book of Ilezdr A fsdne^ n title wliich, translated from 
IVsian into Arabic, means *tiio thousand tales.' This 
book is jiopularly called The Thousand and One Niyhts^ 
and contains the story of the king and Lis vizier and of 
his daughter Shlrazdd and her slave girl Dfnflzad. Other 
books of tlio same kind are the book of Ferza and Smds, 
containing stories of Indian kings and viziers, the book of 
Sind i) )ild, &c." V on Ham nicr concluded that the Thousand 
and 0)ie Nvjhts were of Persian or Indian origin. Against 
this conclusion l)e Sacy protested in a memoir {Mem, de 
CAcad, des Inser., 1833, x. 30 57 .), demonstrating that the 
character of the Iwok we know is genuinely Arabian, and 
that it must have been written in Egypt at a compara- 
tively recent date. Von Hammer in reply adduced, in 
Jour, As,, 1839, ii. p. 175 sq,, a passage in the 
(987 A.D.), which is to the following effect; — 

** The ancient Perbiana were tlio first to invent talcs, and i.^ake 
books of them, and some of tlieir talcs were put in the mouths 'f 
animals. Tho Ashghanians, or third dynasty of Perbian kiiig.^, 
and after them the Sdsinians, had a special jiartin the develojimcnt 
of this literature, which found Arabic translators, and w^as taken 
up by accomjilished Arabic literati, who edited it and imitated it 
Tiie earliest book of the kind was the. Hetdr a/sdn or Thmsmd 


Tali 9, w hit h had the following origin. A certain Persian king wat 
act'ustoined to kill his wives on the iiiorniiig after the consummation 
of the marriage. But once he manied a clever princess called 
Shahiazi'id, w'ho spent tho marriage night in telling a story which 
in tho morning reached a point so interesting that the king spared 
lier, and luikcd next night for tho seipicl. This went on for a 
thotiMand nights, till Sliahrnzdd had a son, and ventured to tell 
tho king of her device. Ho admired iier intelligence, loved her, and 
spared her life. In all this the princess was assisted by the king’s 
stewardess Dinazdd. This book is said to have been written for 
the piiiiccssHomdi (MSS. nomaiii}, daughter of Bahman. ... It 
contains nearly tw'o hundiVd sfones, one story often occupying 
several nights. I have lepeatedly been the complete book, out it 
IS really a meagre and uninteresting pi eduction” (Fihrist, ed. 
Flugel, p. 304), 

Persian tradition (in Firdausi) makes Princess Homdi 
the daughter and wife of Bahman A rdashir, i.e,, Artaxerxes 
L Longimanus. She is depicted as a great builder, a kind 
of Persian Semiramis, and is a half-mythical personage 
already mentioned in tho Avesta, but her legend seems 
to be founded on tho history of Atossa and of Parysatis. 
Firdausi says that she was also called ShahrazM (Mohl, 
v. 11 ). 3’his name and that of Dinazdd both occur in 
what Mas'ddi tells of her. According to him, Shahrazdd 
was Tlomdi's mother (ii. 1 29), a Jewess (ii. 123). Bahman 
had married a Jewess (i. 118), who was instrumental in 
delivering her nation from captivity. In ii. 122 this 
Jewish maiden who did her jicople this service is called 
Dindzdd, but “the accounts," says our author, “vary." 
Plainly she is thcJCsthcr of Jewish story. Tabari (i. G 88 ) 
calls Esther the mother of Bahman, and, like Firdausi, 
gives to Ilomdi tho name of Shahrazdd. The story of 
Esther and that of the original Nights have in fact one 
main feature in common. In tho former the king is 
offended with his wife, and divorces her ; in the Arabian 
Nights he finds her unfaithful, and kills her. But both 
stories agree that thereafter a new wife was brought to 
him every night, and on the morrow passed into the second 
house of the women (Esther), or was slain {Nights), At 
length Esther or Shahrazdd wins his heart and becomes 
queen. The issue in the Jewish story is that Esther saves 
her peojile ; in the Nights tlio gainers are “ the daughters 
of the Moslems," but the old story had, of course, some 
other word than “Moslems." Esther's foster-father be- 
comes vizier, and Shahrazdd's father is also vizier. Shah- 
razdd's i>lan is helped forward in tho Nights by Dindzdd, 
who is, according to ^las'ddl, her slave girl, or, according 
to other MSS,, her nurse, and, according to the Fihrist, 
the king's stewardess. The lust account comes nearest to 
Esther ii. 15, where Esther gains the favour of the king’s 
cliambcrlain, keeper of the women. It is also to be noted 
that Ahasuerus is read to at night when he cannot sleep 
(Esther vi. 1). And it is just possible that it is worth 
notice that, though the name of Ahasuerus corresponds to 
Xerxes, Josephus identifies him with Artaxerxes I. 

Now it may be taken as admitted that the book of 
Esther was written in Persia, or by one who bad lived in 
Persia, and not earlier than the 3d century b.c. If now 
there is real weight in the points of contact between this 
story and tho Arabian Nights — and the points of difference 
cannot be held to outweigh the resemblances between two 
legends, each of which is necessarily so far removed from 
the hypothetical common source — the inference is import- 
ant for both stories. On tho one hand, it appears that 
(at least in part) the book of Esther draws on a Persian 
source ; on the other hand, it becomes probable that tho 
Nights are older than tho Sdsdnian period, to which Lane, 
iii. 677, refers them. 

It is a piece of good fortune that Mas’ddi and the 
Fihrist give us the information cited above. For in 
general the Moslems, though very fond of storie^ are 
ashamed to recognize them as objects of literary curiosity. 
In fact, tho next mention of the Nights is found only after 
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a lapse of three centuries. Ma^rizi, describing the capital 
of Egypt, quotes from a work of Ibn Sa'id (r. 1250 a.d.), 
who again cites an older author (A1 Kortobi), who, in 
speaking of a love affair at the court of the caliph AbAmir 
(1097-1130), says “what is told about it resembles the 
romance of Al-BatWl, or the Tkmsand and One Nigkta ” 
(Hitat, ed., i. 485, ii. 181). 

That the Nvjks which we have are not the original trans- 
lation of the Jlezdr Afsdne is certain, for the greater part 
of the stories are of Arabian origin, and the whole is so 
thoroughly Mohammedan that even tlie princes of remote 
ages who are introduced speak and act as Moslems. It 
might be conceived that this is due to a gradual process of 
modernization by successive generations of story-tellcra. 
But against this notion, which has been entertained by 
some scholars. Lane has remarked with justice that, much 
as MSS. of the NujMn differ from one another in i^iints of 
language and style, in the order of the tales, and the 
division into nights, they are all so much at one in 
essentials that they must be regarded as derived from a 
single original. There is no trace of a recension of the 
text that can be looked on os standing nearer to the Ilezdr 
Afsdne, And the whole local colour of the work, in point 
of dialect and also as regards the manners and customs 
described, clearly belongs to Egypt as it was from the 
14th to the IGtli century. Some points, as Do Sacy and 
Lane have shown, forbid us to place tlie book earlier 
than the second half of the 1 Htli century. Oallaiid^s MS. 
copy, again, was in existence in 1518. Lane accordingly 
dates the work from the close of the 15th century or the 
beginning of the IGtli, but tliis date appears to be too 
late. For Abu’l-]\lahilsin, an Egy[)lian historian wlio died 
in 1470, writing of Hamdi, a famous liighwayman of 
Baghdad in the 10th century, remarks that he is probably 
the figure who used to be poy)ularly sy^oken of as Ahmed 
al-Danaf (cd. Juynboll, ii. 305). Now in the A'iijhts 
Ahmed al-Danaf really i)Iays a part corresponding to tJjat 
of the historical Hamdi, being now a robber (i^ane, ii. 
404) and again a captain of the guard (Lane, ii. 219). 
It would seem that Abu’l-Mabjlsin had read or heard the 
stories in the and was thus led to compare the 

liistorical with the fictitious character. And, if this bo so, 
the must liave been composed very soon after 

1450.1 

No doubt the Ni(jhU have borrowed much from the 
Jlezdr Afsdfie, and it is not improbable tliat even in tlie 
original Arabic translation of that work some of the Per- 
sian stories were rcydaccd by Arab ones. But that our 
Nif/7ifs differ very much from the Jlezdr A fmnf is further 
manifest from the circumstance that, even of those stories 
in the wliich are not Arabian in origin, some are 

borrowed from books mentioned by Mas lidf as distinct 
from the Jlezdr Afidne, Thus the story of the king and 
his son and the damsel and the seven viziers (Lane, chap, 
xxi. note 51) is in fact a version of the Jiook of Sindhdd^^ 
while the story of Jalfdd and his son and the vizier 
Shammds (M‘Naghten, iv. 3GG sq . ; <f Ijauc, iii. .i30) 
corres[)onds to the book of Ferza and 

Not a few of the talcs are unmistakably of Indian or 

* The hypothenis of f^radual and complete iiioderm7ation is also 
opprised to the fact that the otlier romances aacd hy Cnirone .story- 
tellers (snch as those of 'Aiitar and of Saif) retain their original 
local colour through all variations of language and stylo 

8 On this famous book, the Syriac HindiUtn, the (Jrcck Sifutiftns, 
and the Scof'ti of tho Europe.in West, sec Stuiao LiTKiiATUKK 
(vol. xxil. p. 850) and Spain (vol. xxii. p. 364). ^ , 

^ 1)0 Sacy and Lane suppose that the original title of Ine Arabic 
translation of the 7/r'5!dri4/s<fnc was The Thousand Fights. But most 
MSS. of Mas’iidi already have Thr Thousand and One jV ojhls, which 
is also the name given hy Makrlzi. Both cipluTs jierhaps mean only 
“a very great number,” and Fleischer {De (JUmis Ualichtxmxs^ p. 4) 
has shown that 1001 is certainly used in this sense. 


Persian origin, and in these poetical passages are rarely 
inserted. In other stories the scene lies in Persia or 
India, and the source is fureign, but the treatment 
thoroughly Arabian and Mohamnicdan. Sometimes, in- 
deed, traces of Indian origin are pcrceyitible, oven in stories 
in wjiich llAnin al-Tlashid figures and the scene is Bagh- 
dad or Basra.'* But most of the tales, in substance and 
form alike, are Arabian, and so many of them have the 
capital of tho caliphs as the scene of action that it may 
be guessed that the author used as one of his sources a 
book of tales taken from the era of Baghdad’s prosperity. 

Tlie late date of the Nights ajiyiears from sundry ana- 
chronisms. In the story of the men transformed into lisli — 
white, blue, yellow, or red according .as tliey were Moslems, 
Christians, Jews, or Magians (Lane, i. 99),— the first 
three colours are those of the turbans wliieh, in 1301, 
Mohammed b. KclAun of Kgypt commanded his ^loslom, 
Christian, and Jewish subjects respectively to wcar.^ 
Again, in the story of the humpback, whose scene is laid 
in the 9tli century, the talkative barber says, “ this is the 
year 653” (~ 1255 a.T). ; Lane, i. 332, writes 2G3, but 
see his note), and mentions tho caliph Mostansir (died 
1212), who is incorrectly called son of Mostadi.® In tho 
same story several ))la(‘es in Cairo arc mentioned which 
did not exist till Jong after the 9th century (see Lane, i. 
379).'^ Tlie very rare edition of the first 200 nights pub- 
lished at Calcutta in 1814 sjieaks of cannon, wliich are 
I first mentioned in Egyi^t in 1383; and all editions some- 
times speak of cotfi‘e, which was discovered towards the 
end of the 14th centurys but not geniTally usi‘d till 200 
years later. Jn this and other points, c.//., in the mention 
of a mosque founded in 1501 (Lane, iii. G08), wo detect 
tho hand of later intcriiolators, but the extent of such 
interpolations can hardly perliajis be determined even by 
a collation of all copies. For the nature and causes of the 
variations between difterent copies the reader may consult 
Lane, iii. C78, who c.x]>laiTis how transpositions actually 
arise by Iraiisciibcrs trying to make up a complete set of 
tho tales from several impL*rfect copies. 

Many of th tales in tho Xgihts have an liistorical basis, 
as Lane has sliowii in his notes. Other cases in point 
might bo added : tliiis tho chronicle of Ihn al-Jauzi (died 
1200 A.B.) contains a narrativo of Kamar, slave girl of 
Shaghb, the nmthcr of A! Moktadir, Avliicli is the source 
of the tale in Lane, i. 310 sq., and of another to bo found 
in M‘Naghteu, iv. 557 sq. \ tlie latter js tho better story, 
but departs so far from tho original that tho author 
must have liad no moie than a general i (‘collect ion of the 
narrative ho drew on There are other ruses in the 
Nights of two tales which are only variations of a single 
theme, or even in certain jiarts agree almost word for 
word. Some talcs are jncre conqiounds of different stories 
put together without any art, but these jicrhaps are, as 
Lane conji*ctures, later additions to the book ; yet the 
collector himself ^^as no great literary artist. Wo must 
picture him as a i»r(»fessional stoiy-tcllcr (*(|uippcd vith a 
mass of iniscclldneous reading, a lluent [ionmt of narration, 
and a ready faculty for quoting, or at a juish iiiijirovising, 
verses. His stories became jiopular, and were written 
down as he told them,- hardly written by himself, cIm‘ we 
should not have so many variations in tho text, and sucli 
insertions of “the narrator says,” “my nohlo .sirs, and 
the like, Tho frcijiicnt coarseness of tom* i» proper to the 
condition of Egyptian society under the .Mameluke sultans, 
and would not have been tolerated in Bimlidud in the ago 
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to which BO many of the tales refer. Yet with all their 
faults the NighU have beauties enough to deserve their 
popularity, and to us their merit is enhanced by the 
pleasure we feel in being transported into so entirely novel 
a state of society. 

The original of some of the most interesting tales in 
Galland’fi version, as “Aladdin and the Wonderful Lamp,” 
“ AU Baba and the Forty Thieves,” has just boon dis- 
covered by Dr Zotenberg in a MS. recently acquired by 
the National Library at Paris. A careful examination 
of this MS. and of the Wortlcy-Montagu MS. in the 
Bodleian may lead perhaps to a more certain conclusion 
as to the time of composition. 

The Thoifmnd awl One Xights became knnwii in Europe through 
A. Oallamrfl French vemon (12 vols., 12nio, Paris, 1704-12) ; 
the publication \\b& an ©vent in literary history, the influence 
o! whicli can bo traced far and wide. This tranMation, however, 
left much to ho desired in p<3iut of accuracy, and c^ipccially failed 
to reproduce the colour of the oiiginiil witli the exactness which 
those who do not read merely for aiiniheinent must desiic. It was 
with R special view to the remedying of these <lcfects that Lane 
produced in 1840 his admirably accurate, it somewhat stilted, 
translation, enriched with most valuable notes and a discussion of 
the origin of the W'ork (new edition, with some additional notes, 
3 vols., 8vn., London, 1859). Lane’s translation omits the talcs 
xvhich ho deemed uninteresting or unfit for a Euiopcan ]niblic. 
No full translation into English can be miblisheJ, and, though two 
such havo been privately printed, and one of these (by Sir E. 
Burton) is being reproduced in an expurgated form, Lane's version 
is still unsuperaoded lor all serious use. Of the Arabic text of the 
NigfUn the principal editions are— (1) ^I'Nagliten’s edition, 4 vols., 
8vo, Calcutta, 1889-42 ; (2) the Breslau edition, 12 vols., 12mo, 
1835-43, the first 8 vols by Habicht, the rest by Fleischer (coin* 
}»aro as to the defects of Habieht’s work, Fleischer, Le Glossia 
ffahiehtianUt Leipsic, 1836) ; (3) the first Bulsik edition, 4 vols , 
1862-3. (M. J. ueG.) 

THRACE is a uamo whicli was applied at various 
periods to areas of different extent, but for the purposes 
of this article it will be taken in its most restricted sense, 
as signifying the Roman province which was so called 
(Ibracia, see Plate of the Roman empire in vol. xx.) 
after the district that intervened between the river Ister 
(Danube) and the Hiemus Mountains (Balkan) had been 
formed into the separate province of Mmsia, and the 
region between the rivers Stryrnon and Nestus, which 
included Philippi, had been added to Macedonia. The 
boundaries of this were — towards the N. the Hmmus, on 
the E. the Euxine Sea, on the S. the Propontis, the Helles- 
pont, and the Aegean, and towards the W. the Nostus. 
The most distinguishing features of the country were the 
chain of Rhodope (Despoto-dagh) and the river Hebrus 
(Maritza). The former separates at its northernmost point 
from the Hmmus. at right angles, and runs southward 
at first, nearly parallel to the Nostus, until it approaches 
the sea, when it takes an easterly direction : this bend 
is referred to by Virgil in the line {Georr;., iii. 351) — 
Quaquo rodit medium Rhodope porrccta sub axcin. 

The summits of this chain are higher than those of 
Haemus, and not a few of them range from 5000 to 8000 
feet j the highest point, so far as is at present known (for 
these mountains have been imperfectly explored), rises 
towards the north-west, near the point where now stands 
the famous ])ttlgariaa monastery of Rilo. The llebrus, 
together with its tributaries which flow into it from the 
north, east, and west, drains nearly the whole of Thrace. 
It starts from near the point of junction of Hmmus and 
Rhodope, and at first takes an easterly direction, the chief 
town which lies on its banks in the earlier part of its 
course being Philippopolis ; but, when it reaches the still 
more important city of Hadrianopolis, it makes a sharp 
bend towards the south, and enters the sea nearly opposite 
the island of Samothrace. The greater part of the country 
is hilly and irregular, though there are considerable plains ; 
but besides Rhodope two other tolerably definite chains 
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intersect it, one of which descends from Hsemas ^o Adl^n* • 

ople, while the other follows the coast of the Euxine at 
no great distance inland. One district in the extreme 
northwest of Thrace lay beyond the watershed that 
separates the streams that flow into the AEgean from those 
that reach the Danube : this was the territory of Sardica, 
the modern Sophia. In the later Roman period two main 
lines of road passed through the country. One of these 
skirted the southern coast, being a continuation of the 
Via Egnatia, which ran from Dyrrhachium to Thessalonica, 
thus connecting the Adriatic and the .^gean ; it became 
of the first importance after the foundation of Constan- 
tinople, because it was the direct line of communication 
between that city and Rome. The other followed a north- 
westerly course through the interior, from Constantinople 
by Hadrianopolis and Philippopolis to the Hsemus, and 
thence by Naissus (Niach) through Moesia in the direction 
of Pannonia, taking the same route by which the post-road 
now runs from Constantinople to Belgrade. The climate of 
Thrace was regarded by the Greeks as very severe, and 
that country was spoken of as the home of the north wind, 
Boreas. The coast in the direction of the Euxine also was 
greatly feared by sailors, as the harbours were few and 
the sea proverbially tempestuous ; but the southern shore 
was more attractive to navigators, and here wo find the 
Greek colonics of Abdera and Mesambria on the iEgean, 
Perinthus on the Propontis, and, the most famous of all, 
Byzantium, at the meeting-point of that sea and the 
Bosphorus. Another place which proved attractive to 
colonists of that race was the curious narrow strip of 
ground, called the Thracian Chersonese, that intervened 
between the Hellespont and the Bay of Melas, which pene- 
trates far into the land on its northern side. Among the 
cities that occupied it, Sestos and Callipolis (Gallipoli) are 
the most worthy of mention. In order to prevent the 
incursions of the Thracians, a wall was built across its 
isthmus, which was less than five miles in breadth. The 
north-eastern portion of the Aegean, owing to its proximity 
to the coast of Thrace, was known as the Thracian Bea, 
and in this were situated the islands of Thasos, Bamo- 
thrace, and Itnbros. 

There is no siilfiricnt evidenee to determine the ethnological 
affinities of the Thracian race. Their language lias perished, end 
the HI formation lespecting them which has come down to us hardly 
fiirni.shes more than material for conjecture, bo that the most tliat 
we can aflhm on the subject is that they belonged to the Indo- 
European family. The most striking archteological inonuments of 
the piehistorie period arc the aepuleliral mounds, which have been 
compared iii appearance to the tumnliiH on the plain of Marathon ; 
these are ft>und by thousands in various parts of the country, e.spe- 
ually in the neighbourhood of the ancient towns. As Roman 
implements and ornaments havo been found in some of them, it is 
plain that this mode of burial continued to bo piactiscd until a 
late peiiod. The deity whose worship prevailed most extensively 
in the country was Dionysus. The most powerful Thracian tribe 
was that of the Odrysie, wliose king, Teres, in tlio middle of the 
5th century n c. extended his dominiou so as to include the greater 
j>ait of Thmeo. During the Peloponnesian War his son Sitalces 
was an ally of some inqioitanco to the Athenians, because ho kept 
in check the ^Macedonian monarch, who o]i|)Osed the interests of 
the Athenians in the Chnlcidio peninsula. On tlio death of that 
priuce his kingdom was divided, and the power of the Thracians 
w'as conseq ucn tly diminished ; but in the time of Philip of Macedon 
w’o find Cersobleptcs, who ruled the sou tli -eastern portion of tho 
country, exercising an important influence on the policy of Athens. 
During tho early period of tho Roman empire the Thracian kings 
were allowed to maintain an independent sovereignty, while 
acknowledging the suzerainty of Romo, and it was not until tlie 
reign of Vespasian that the country was reduced to tho form of a 

E ’ ice. From its outlying position in tho northern part of the 
n ponltiBula, it was much exposed to tho inroads or barbarian 
invaders, so that it was overrun by tho Goths on several occasions, 
and subsequently by tho Huns ; but its proximity to Constantinople 
caused its fortunes to bo closely connected with those of that city, 
from the time when it became the capital of the Eastern empiif). 

In the conrse of time its inhabitants seem to have been thoroughly 
Romanized, and to have adopted the Latin language, and there is 
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tbe VleW ihiti tbev ware the j^trogenitors of the 
V]|Ush8| ot RoUtnaniana gouth of tho Danubo, whose laug^agp ia of 
liatin origin, and who at various pt^riods formed an important 
factor in tiio countries to the northwaul of Oicecc. The fn&t 
ovidenoe of the dovelopmotit of this nationality is found lu a 
coriooa story told by Theophanes at the end of the 6th ocntuiy. 
At that time a khan of the Avars had overrun the Eastern empire 
and appeared before the walls of Constantinople ; but two gencials 
of the imperial fbrccs, who had concealed tliomsclves in tho lUlkan, 
succeeded in mustering a considerable body of troops, and nore on 
their way to surpiise the rear of tho Avais when tnoir project was 
brought to an end by the following occuironco. One of tho beasts 
of burden happened to fall down m tho line of inarch, on which 
some one close by called out to its driver, in the language oi tho 
country, " Torna, torna, fratre,** that is, “ Turn him i omul, brother.” 
The driver did not hear this, but tho other soldiers did; and, 
thinking the enemy w'ere upon them, and that this was tho sign 
for retreat^ tliey took np the cry “Toma* torna,” and the whole 
force 6ed precipitately. It seems probable that tho men who used 
these words were Roumanian inhamtanU of tho Dalkuii. In the 
course of the Middle Ages the northern parts of Thiace and some 
other districts of that country wcic occupiod by a Bulganaii popu- 
lation; and in 1361 the Ottomans, wlio had picvioualy established 
themselves in Europe, made themselves niasteis of Adna nopie, 
which for a timo became the Tuikish capital When Conslanti 
iiople fell in 1453, the whole country passed into the hands oi tho 
Turks, and in their possession it lemamcd until 1878, when, in 
accordance with tho pi o visions of the treaty of Ceilin, the noithcin 
])ortioti of it was placed under a sopaiate udmuiistration, with tho 
title of Eastern Roumclia; this piovinco has now become, to all 
intents and pulses, a pait of tho piiiuipality of Bulgaiia The 
population of Thrace at tho present day is composed ol Tmks, 
Greeks, and Bulgaiiaus. (H. F. T.) 

THRALE. See Piozzi. 

THRASYBULUS, an Athenian who played a distin- 
guished part in the latter years of the Peloponnesian War 
and in the restoration of tho democracy at Athens. Tn 
41 1 B.(k, as an officer in tho Athenian armament at Samos, 
he energetically opposed tho oligarchical conspiiacy of the 
Four Hundred, and was mainly instrumental in keeping 
the fleet and army loyal to the democracy and in procur- 
ing tho recall of tho banished Alcibiadcs. At tho battlo 
of Cynossema, in tho same year, lie commanded tho right 
wing of the Athenian fleet, and to his valour and conduct 
the Athenian victory was largely duo. He took an active 
part in the naval operations of the tollowing years, being 
present at the victories of Cyzicus (410) and Arginusm 
(40C). In 407 he commanded a s<iuadron on the Thracian 
coast, >vhcre he reduced places which had gone over to the 
Lacediemonians. When the intamous Tliirty Tyrants w’ere 
at the height of their poiver in Athens, 'J'hrasybulus, who 
as a democrat had been banished, marched fi om Thebes 
with about seventy men, with tlio connivance of Thebes, 
and established himself at Phylo, a strong place in the 
rear of Athens. There lie repulsed an attack directed 
against him by tho T'hirty ; his numbers increased, and, 
after surprising and routing a body of foot and horse, ho 
seized Pineus, the port of Athens, but, finding the circuit 
of the walls too great to bo defended by his small force, 
he retired into the adjoining Munychia. Here ho was 
attacked by the troops of the Thirty, but in the street- 
fighting tho democrats had the best of it, and the Thirty 
were in consequence deposed and retired to Eleusis. 
Hostilities, however, continued until Pausanias, one of tlio 
kings of Sparta, intervened, and by force and craft eflected 
a reconciliation. The democrats inarched into Athens 
with all the pomp of war, and sacrificed to Athene on the 
Acropolis. This restoration of the democracy by Thrasy- 
bulus ranked henceforward with the memorable deeds 
of Athenian history. To his counsels seems due in part 
tho credit for the wise moderation with which the demo- 
crats used their victory, and the inviolate good faith 
with which they observed the political amnesty. The 
grateful citizens rewarded their chamiiion with an olive 
crown. In 395, when Thebes was threatened by Sparta, 
the Athenians, stimulated by Hirasybulus, rc|iald the 
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friendly shelter which the Thebans had afforded them in 
exile by resolving to stand by Globes against Sparta, and 
by actually sending a force under Thrasybulus to her aid. 
In 390, w’hile the w'ar known as the Corinthian was still 
dragging on, Thrasybulus w’as sent with a fleet to chock the 
growing power of Sparta in tlio j^:gcan. Ho substituted a 
democracy for an oligarchy at Bjzantium, and won the 
friendship of Chalcodon ; then, landing in licsbos, he 
defeated a joint force of Lacedaiinonians and Lesbians. In 
the following s]>riiig he prcjiared to assist Rhodes, which 
was threatened by the Laceda'inonians ; but to recruit bis 
forces he levied contributions from various cities. At 
Aspendus, in Pamphylia, an outrage committed by some 
of his men roused the anger of tho i)cople, who fell on 
him by nighty and slew him in las tent, lie was buried 
at Athens, in tho Ceramicus, near the graves of Pericles 
and Pbormio. 

THRE AD W OR^rS. See Nem a i oide a. 

THREE RTVJilRS, tho third city of Quebec province, 
Canada, and capital of Bt Maui ice county, is situated at 
tho confluence of tho rivers Bt Maui ice and Bt Lawicncc. 
The St Maurice flow's in from the noitb, and, being divided 
at its mouth by two islands, tho channels give the town 
its name. It is on the line of the (^anadian Pacific Rail- 
way, 78 miles south- w'cst of Quebec, and 92 north-east 
of Montreal. Founded in 1634, Three Rivers is one of 
tho oldest towns in Quebec. It is the centre of a largo 
lumber trade, w^hich is earned on by the St Maurice and 
its tributaries, llirec leagues from the city are the St 
Maurice forges, where iron w'ares were formeily manu- 
factured extensively. Other industries are furniture and 
cabinet making, boot and shoo making, and those carried 
on in the spool factoiies, brass and lead loundries, sawmills, 
and carriage factories. The city is the icsidcnco of the 
Roman Catholic bishop whose diocese bears tho same 
name. The chief trade is in lumber, grain, cattle, ikc., 
which find fliale in South America, the West Indies, Great 
Britain, and the United States. Tho city sends one 
member to the Canadian House of Commons and one 
to the Legislaiive, Assc»mbly. The population of the city 
in 18bl was 8670 (males 4173, females 4497). The 
district of Three Rivers com]»rises the counties of St 
Maurice, Nicolct, Cham])lain, and Moskinongc. 

THROAT DIBEABES. These toriii a large and imi>ort- 
ant class, and include some of the most serious and fatal 
of maladies (see Ciiotrr and DirHTni.KiA). The present 
article will bo devoted mainly to a general account of the 
more common diseases affecting tho upper part of the re- 
spiratory passages, but ccitaiii moibid conditions of the 
back of tho mouth and of tho gullet will also bo referred 
to. The diagnosis of not a few of these diseases has been 
greatly aided by tho introduction into medical ])ractice of 
the laryngoscope ; but, while the use of this instrument is 
a part of tho education of oviry well-equij)ped medical 
practitioner, the minute investigation and the treatment 
of the more occult and seiious maladies affecting the 
throat arc by goneial consent, and with much advantage, 
relegated to tho specialist. 

Laryngitis^ or inflanmmtioii of tho mucous ii.t nibraue of the 
Lanpity may be either lu uto oi ^’hroiiie. 

jicK/r 7a? ifiif/Uift is usually pioduecMl by e\|»osur« to ( oIJ <]in ( llv, 
orby d catarih extending either fioin the nasal orfioin flu biom hial 
mucous fnembrane into that of the laiyiix It is an ot « asionil an om- 
]ianiincnt of eritaiii of tho infi(tinus dismsts iii ^\lii(Ii tin throat 
IS liable to siiftei, such as small pox, iiuashs, s(«ht lexi, and 
erysipelas. K\< essivi use of tin* vouc, as in loud <king or sin j 
iiig, sometimes gives use to liryngitis rniflnr, flic inhal jtioii of 
iiiitatnig pAi ti( 1( s, \ apoiii’b, &i , and the local eMefts of sj allow iiig 
very hot fluids, aro well recognized causes Tho diicf chiUigcH lu 
the larynx are great redness, witli swelling of tin unrta, w hu h afn et 
the whole interior of the cavity, but are pjwcially maikul whcie 
tho tissuca are lax, such as tho neigh bom hood or the epiglottis ana 
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of the vocal cords. The effect is to produce narrowing of the 
channel for the entrance of air, and to this tlio chief dangers are 
due. The symptoms vary with the intensity of the attack, but, 
along with more or less feverishness and constitutional disturlwinco, 
there is usually a sense of heat, dryness, and min m the throat, 
attended with some difficulty in the act of swallowing. C’ough is 
a emstant symptom, and is either loud, harking, or clangi/jg, or 
else husky and toneless* It is at first dry, but afterwards is ac- 
companied with expectoration. The voice, like the cough, is rough 
or liusky. The breathing shows evidence of laryngeal obstruction, 
)>oth inspiration pd expiration being prolonged and dilficult, with 
a somewhat hissing sound, and with almost no interval between 
the two acts. In Bovoro cases the face ami surface generally lM‘COino 
livid, and suffocation threatens, )iariieularly during the paroxysms 
of coughing. In favourable cases, which form the majorit}, the 
attack tcims to abate in a few days, but on the other haml death 
may occur suddenlv in a suffocative jiaroxysm, jinrticularly in the 
case of children. Many cases of acute laryngitis aic so compara- 
tively slight as to make themselves known only by hoarseness and 
the character of the cough ; neverthele^*s iii every instance the 
attack dciuniidh serious attention. Tlie treatincnf consists in keep- 
ing tlie patient iu bed in an atniosjihcic ol 00' to 70^ F., made 
moist by steam. The use of warm gargles, and the frequent 
inhalation of tlie vapour of hot water, containing such soothing 
substances as benzoin, conium, liO]>, &c., ainl tlie ujiplicatiou ol liot 
fomentations to the throat, will be tound (d much value. Iiitoinally 
diaplioa^tics, such as smull doses of antimony or Dover’s jiowder, 
are ahso to be rGconinicndcd. Such icmedies usually sulfiee to re- 
lieve the attack, but in very severe <‘asos more active interference 
may bo ncee.s8ary. When there is much swelling o! the mucous 
membrane in the niiper portion of the larynx, scaiiluMtioii of the 
parts with the ai(l of the laryiigoscojie may atlVud relief, but 
traclieotoTiiy sliould not be neglected w’heie death apjuMrs to bo 
imminent from suffoeation. Attacks ot laryngitis may be largely 
prevented ni those liable to them hy a regimen caleulat«*d to in- 
vigorate the systein, such as the cold bath, legular open air exer- 
cise, &c 

Chronic larifnffitis may occur ns a result of re]ieated attacks of 
the acute form, or may aiiso indcpondontly fi(uu such causes us 
habitual exposure (esijccially wheie along with tins theie is ovir- 
indulgenco in alcohol), the liabitual oyeiuse of the vocal organs, 
&c. The changes taking ]dacc in the paits aie mote ]K*iinaiient 
than in tlm acute form, consisting mainly in thicKeiimg of the 
mucous nieiiibraiie, vocal cords, Ac. With it maybe uheration, 
and also soiiietimes destruction, ot the caililagiiious ]>aits of the 
larynx. The symptoms vary according to the extent and amount, 
as w'ell as the duiation, of the innammation. Thus theie may 
sinijdy bo a certain huskiiic.ss or hoar-cimss on attempts at the uho 
of the voice, lids condition being well exemphlted in the io railed 
clergyman’s sore throat {dijyihonut chricorum) ; while, on the other 
hand, there may be, md only complete los.s of voi(m«, but .severe pain 
in the ard of swallowing and groat difficulty in bieathing, a<‘coni- 
panied somotinios with exjiect oration of large rjuaiitities of nifitter 
in the cases W'hero ulceration is present, l^mler this vaiiety of the 
disease may be included the ulceration due to .syphilis ami that 
occurring in the course <»f ]ih1hiMh, both of wdiieh me attended 
with the symptoms now mentioned. The diagnosis and the ticat- 
nient of all such oases is gieally aisled by the use of the laryiigo- 
scope, by which a viciv of the affected jiarts I'aii he obtained, and 
the ])roper remedies more readily apjdied. In the tnutment of 
the cliroiiic loriiib of laryngitis lest to the paits is essential, any 
attem]»ts at coiitiniiiiig the use of the voice only aggi abating the 
condition; whdo tonic remedies and regimen should be diligently 
employed to strengthen the 8y.stem geuerally. Appliciitioii.s to the 
atfoeted iiarts in the forms of solutions of silver, alum, zinc, tannin, 
Ac., either by means of a sponge-iirobang iiitroduccrl into the <*avity 
or by the simpler method of spraying, are often beneficial. The 
iiisuination of powders, such as iodoform, or sfureii mixed with a 
minute quantity of morphia, is also of service, as an* likewise in- 
halations of vapours of iodine, carbolic acid, turpentine, eucal>]i1iis, 
Ac. In aggravated forms of this disease tracheotomy is occasion- 
ally necessary to relieve threatenetl .suffocation. 

Syinptoina aiinilar to those aliemly describe<l are ]»roduced by 
tumours and other growths in the larynx. Such growths may be 
of simple character, in the form of Isolated fibrous formations 
attached by a })cdiincle to some portion of the laryngeal nmeous 
membrane, or as xvarty excrescences occurring upon or in the neigh- 
bourhood of the vocal cords. They are detected by means of the 
laryngoscope, and can often be dealt with effectually hy the surgeon. 
In the more serious malignant tumours (e])itheliomatous or caiiccr- 
ons), which cither take origin in the larynx, or spread into it from 
avljacent parts, interference by surgical measures can only afford 
temporary relief. 

(Certain affections of the larynx are of purely nervous origin, and 
occur independently of any local disease. One of the mo.st muMirt- 
ant of these is laryngisinus 8triduhi.% otherwise called child-crow’ 
ing or spasmodic croup* This condition occurs chielly during the 
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cai'ly years of childliood, often in infants during denti^on, and 
manifosis itself after premonitory symptoms of a common catarrh, 
la.sting a day or two, by the oceuri’cncc of a violent suffocative 
attack due to sudden spasmodic approximation of the vocal cords, 
and consequent interruption to the oreathiiig. Tlie symptoms are 
not connected with any local inflammatory condition, but are the 
result of reflex irritation affecting the nerves supplying the laryn- 
geal musclc.H. Such disturbaiieo appears specially apt to occur in 
rickety or otherwise unhealthy childrerj, in connexion either with 
dentition or with disorders of the alimentary canal. The onset is 
sudden, resembling a convulsive seizure, and symptoms of suflbea- 
tion are at oneo developed. The child makes strong efforts to 
inspire, wdiicli an* accompanied with stridulous or crowing sounds, 
but, notwithstanding, very little air can enter the chest owing to 
the 8|)a.sm of the glottis, and unless relief speedily comes death 
may lie very rapid. In most case.s, liowover, the attack quickly 
]Mt.Mses off, and tlie child scorns little the worse. A liability to this 
(lisonler is soni(*tiines observed m families, and in such instances 
the attacks are apt to occur in their more serious and fatal forms. 
Ti’catinent to ho of any avail must be jiroinptly applied. It con- 
hisU mainly in the em])loyment of means to allay tlio spasm. The 
use of the warm bath is very seiviccablo for this purpose, as is also 
chloroform iuhalatioii. But one of the simplest and most effec- 
tual measures is putting the finger back into the child’s mouth, 
which is huflicient in many cases to relax the sjinsm of the glottis, 
and permit the entrance ot air. In impending asphyxia the dash- 
ing of cold water ovei the face and chest, and the lise of artificial 
ies])iration, should bo tried, and oven tracheotomy or laryngotomy 
if practicable. In all cases every cffoi t should bo made to aiscover 
any ( anses likely to produce nervous irritation, such as teething, 
intestinal worms, Ac., and to deal with tliese by appropriate 
icme<iie8. 

Symptoms not unlike those now described sometimes occur in 
adults as the re.sult of iiiitatioiiof the recurrent laryngeal nerve, 
liy the i>u*ssiue upon it of a thoracic aneiiii.sm or other tumour. 
Such pressure, if long com tinned, results in pamiy.sis of the nerve, 
ocensioniug iiioie or less eoiistaut trouble iu breathing. 

Ill 1 he condition known as nervous aphonia^ which oceurs mostly 
in women of hysterical habit or in circumstances of enfeebled 
liealth, tlic voice becomes reduced to a whisper, but there is 
scld<mi any affection of the bieathing, or cough, and the laryngo- 
scope reveals a jicileetly healthy state of the parts. In such cases 
the lemedies must bo directed to the improvement of the general 
health. The use of clcetru'i^'y (f.iiadism) applied to the nock is 
olteii attended with maikcd benefit. 

Diseases affe(*tuig the Trachea are usually associated with 
laryngeal afle«‘tions on the one band or bronchial on the other, and 
tlimr separate consideration is uimect*sbai 3 \ 

'Ihe Toubii'i are frequently the seat of inflammation, and acute 
fonsillilis or qumsy is one of the most eominon forms of sore 
tliioat. This aflodion is usually induced by cold, but it would 
np)M*ar to uuso under other conditioiis also, such as digestive 
distill bailees, A(*. It is said to be more common in persons of 
ilieiimatK* constitution, ami one attack ])i cdis))o.se8 to others. 
Tlio svniptoms (*ome on someivlnit .suddenly .and sharply, with 
c-liill followed by fever, the temperature frequently attaining a 
high point of elevation J*ain is cxx>ericneed in the act of 
swallowing from the outset The inflammation is usually at first 
eonfiiied to one tonsil, but on examining the throat then* is seen to 
be considetable icdnc.ss and swelling of the whole surrounding 
mucous meiuhrano, the uvula, soft palate, Ac., while a copious 
seeictioii aecuniulates at the parts, niid causes much discomfort. 
TJie act of swullow’iiig becomes iiicieusiiigly difficult, and fluids are 
apt t<» legurgitato through the nose. Pam is felt along the 
Kustacliiaii tube towards the car, and there are tenderness and 
swelling in the neck about the angle of the jaw on tlio affected 
side. The voic e occpiires a peculiar and very characieiistic snulH- 
iiig tone, and there may be some embarrassment to the breathing. 
Ill a few days the inflamed tonsil shows signs of suppurating, and 
an abscess is seen to lie bulging forward into the mouth. When 
this hursts or is evacuated, speedy lelief is obtained, and the xiatient 
is sOon icstored to his usual health. Dceasionally, liowover, the 
inflammation xiasses from the one tonsil to the other, and a similar 
exjierienee lias to be gone through again. An attack of quinsy 
rarely lasts beyond a WTck or ten days, and is not us a rule 
attended w ith danger to life, although it is said that suffoeation 
has occasionally oc*curred owing to the bursting of a large tonsillar 
abscess during slcexi, and the pasaago of its contents into the 
trachea. The treatment for a quinsy is much the same as that for 
an ordinary catarrh or eohl — coiifiiicinent to the house, the employ- 
ment of diaxihoreties or mild laxatives, together w’lth light diet, 
being all that is necessary as regards general management. For 
the relief of the local inflammation the frequent employment of 
warm gargles of milk and water or glycenn and water or the 
inhalation of vapour afford much relief, as do also hot applications 
to the neck. Some authorities recommend the sucking of ice and 
the external axqdicatioii of cohl comiiresses, but on the whole 
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luui fomea it muy b» punctared, but care reqoirea to be obaenred ift 
doing thia that no ixlJury be inflicted on any important blood^veaael. 

The tonailB are frequently the seat of permanent enlargement 
(ehfwiie UmsiUiH8\ which may result from frequent attacks of 
quinsy or may exist independently. They are often seen in 
delicate young people, and, in the case of some at least, denote a 
strumous tendency. They give trouble from the mechanical 
impediment they present to swallowing and clear articulation, and 
when very large they cause the breathing to be more or less noisy 
at all times, but especially during sleep, while again they may rive 
liee to a measure of deafness. They ate treated remeries which 
promote the general nutrition, sucn as cod-liver oil, iron, &c., by 
the use of astringent gargles, and when necessary by excision. 

The Pharynx or upper portion of the gullet (seen to a large 
extent on looking at the oaek of the mouth) is frequently the 
seat of a chronic inflammatory condition, usually associated with 
derangements of the digestive organs, and sometimes the result of 
excesnve tobacco smoking. On inspection the mucous membrane 
is seen to be unduly rea and glared looking, with the enlarged 
follicles standing out prominently. It pi^ucos considerable 
irritation, cough, and discomfort, which may be of long continu- 
ance unless subjected to appropriate treatment Thu consists 
ill removing any local source oi irritation, in rectifying by diet 
and other remedies (see SrOMAOU Disxasks) any gastric disturb- 
ance, and by the application to the parts of silver or other mild 
caustic solution. 

The (Esophagw or gullet may ho the seat of catarrhal or 
iifflammatory conditions, bat the more important ailments affect- 
ing this tract are those which arise from local injuries, such as the 
su^Uowing of scalding or corrosive substances. This may cause 
ulceration followed with cicatrisation which narrows the passage 
and produces the symptoms of stricture of the oesophagus, — namely, 
pain and difficulty in swallowing, with regnrritetion of the food. 
The severity of the case will necessarily depend upon the amount 
of narrowing and consequent mechanical obstruction, but in some 
instances ttiis has occurred to such an extent as practically to 
occlude the canal. Cases of oesophageal stricture of the kind now 
referred to may sometimes be relieved by the diligent use of the 
bougie, but not unfroquontly, in order to prevent death by 
starvation, surgical interference is requisite to form an opening 
into the stomal by means of w'hich food may be introduced. 

A still more serious and frerment cause of (esophageal stricture 
is that due to cancerous growth in the canal, which may occur at 
any part, but is most common at the lower end, in the vicinity 
of the entrance into the stomach. The symptoms of this condition 
are increasing difficulty in the passage downa^ards of the food, 
the steady decline in strength, and the development of the cancer- 
ous cachexia, together with enlargements of the glands in tlie 
neck ; while the diagnosis is tendered the more certain by the 
absence of any cause, such as local injury, for the formation of a 
stricture, and by the age (as a rule at or beyond middle life). 
Treatment here can only be palliative while life continues, which 
in general is not long. Feeding by the bowel (enemata) may be 
advantageously resorted to as supplementary to efforts to admin- 
ister liquid nutriment in the usual way. It is to be observed in 
all cases of organic stricture that the food does not necessarily 
return at once, but seems as if it had passed into the stomach. 
In reality, however, it has passed into the dilated or pouched 
portion of the conal, which is almost always present immediately 
above the seat of stricture, where it remains until, from its amount, 
it regurgitates back into the month, when it can be seen, by the 
absence of any evidence of digestion, that it has never been within 
the cavity of the stomach. Whilo in this way a largo quantity of 
the food returns, it often happens that a small amount of the 
liquid portion does trickle tlirough the narrowed cai.al into the 
stomach, and thus life may be prolonged for a considerable time. 

Strictures of the oesophagus may also bo produced by the pres 
sure of tumours or aneurisms within the cavity of the chest but 
external to the canal Further, a variety of oesophageal stricture 
is not unfrcciuently met with which is due entirely to nervous 
causes, and is qnite unconnected with organic disease,— namely, 
that form occurring in hysterical females tormod spasmodic stric- 
ture, Here the attack of difiiculty in swallowing comes on usually 
when the patient is at meals, and the food cannot |)as8 down. The 
absence, however, of all history of any organic source of disease, 
and especially the perfect facility with which the oesophageal tube or 
bougie is passed, together with other manifestations of hysteria com- 
monly present, serve readily to establish the diagnosis The remedies 
most suiteble are tonics and the frequent passage of the stomsch- 
tube, which as a rule soon entirely removes the tendency to s(Ni8m. 

Finally, difficulty in swallowing sometimes occurs in certain 
Mtiotts nervous diseas(*s from paralysis affecting the nerves supply- 
ing the^ muscular coats of the oesophagus, s^icli tlius loses its 
mpulsivo power. When such complications occur they usually 
denote an advanced stage of the central disease with which they 
are connected, and a speedily fatal termination. (J. 0. A.) 


TdftONDHJEM, or Trondhjbm (Dronth£im)i the 
third town of Norway, capital of the Throndhjem etift 
and of the South Throndhjem amt, is pleasantly situated 
on the southern shore of the Throndhjem fjord, at the 
mouth of the Nid, 348 miles by rail to the north of 
Christiania, in 63* 25' 52^ N. lat. and 10* 33' 19" E. long. 
In front of the town is the islet of Mimkholm, formerly 
a monastery and now a fortress ; on the high ground to 
the east is the small stronghold of Christiansten. The 
houses of Throndhjem, principally of wood, are substan- 
tiai, spacious, and well lighted ; and the streets are wide, 
regular, and scrupulously clean. The principal building ia 
the cathedral, partly dating from about 1090, but chiefly 
belonging to the 12th and 13tb centuries (c, 1161-1248). 
Its oxtromo length was 325 feet and its extreme breadth 
124 feet; but in the 14th, 15th, and 17th centuries it 
suffered greatly from repeated fires ; after the last of these 
the nave was completely abandoned, and soon became a 
heap of ruins. The building, which still ranks as the 
finest ecclesiastical edifice in Norway, and is the place of 
coronation of the Norwegian sovereigns, is now undergoing 
extensive but judicious restoration. The workmanship of 
its eastern windows and of the marble or steatite columns 
of the choir is specially noteworthy. Throndlgem possesses 
three churches in all, and among its other public buildings 
may be mentioned the residences of the siiftsamtmand and 
the bishop, the grammar school, the real school, the head 
ofSce of the Bank of Norway, the deaf and dumb institute, 
the hospital, and the theatre. It is the seat of the royal 
Norwegian scientific society, in connexion with which 
are an excellent library and a good zoological and anti- 
quarian museum. Throndhjem, which has steamboat com- 
munication with Christiania, Hamburg, and Hull, and 
is connected with Sweden by the Meraker Kaiiway (63 
miles), carries on an extensive trade in copper (from the 
Roros mines), timber, oil, and dried and salted fish ; the 
industries include shipbuilding, sawmilling, distilling, 
tanning, rope-making, and ribbon-making. The popula- 
tion in 1875 was 22,152; in 1885 it was estimated at 
24,000. 

Throndhjem, originally Nidaros, was founded by Olaf Tryggvaaon, 
who built a royal tesidence and a clmrch lioto in 996. It was 
made an archbishopric in 1162. The city attained its highest 
development about the latter half of the 18th century, by which 
time it had become an impoitant pilgrimage centre and had as 
many as fifteen churches. It has snstaiiied fiequent sieges, as 
well as devastating conflagrations. Its imiKirtauee declined about 
the time of the Keformation, when it reas'^ to be a resort of pil- 
grims. At the beginning of the present ceiituiy its inhabitants 
numbered only 8882. 

THRUSH (A. S. prysce, Icel prosfr, Norw. 7*rast, 0. 
H. Germ. Drosce^ whence the modern German Drossd^ to 
be compared with the analogous English form Throstle,^ 
now almost obsolete, both ^ing api»arently diminutives), 
the name that in England seems to have been corimoii to 
two species of birds, the first now generally distinguishea 
as the Song-Thrush, but known in many districts as the 
Mavis,^ the second called the Mistletoe-'flinish, but having 
many other local designations, of which more jiresently. 

The former of these is ono of the finest songsters in Europe, but 
it is almost everywhere so common that its mciils in this jcspu t 
are often disregarded, and not unfroquontly its nj(lt>dy, vhcii 
noticed, is ascribed to the prince of fcatheicd vofalists, tin 
NioiirivoALK (vol xvii. p. 498). Tho Song-Thiusli is too veil 
known to need description, for in the spiiiigaiiJ sinuiiHi time 
hardly a field, a copse, or a garden that is not tin* Ksoit of u i)aii 
or more; and the biown-backed bird vitli its spottnl bicast, 

* For many interesting far ts coimectod with t lie voids “Thiush 

and “Throstle” which cannot bo cntcicd u])oii lun, the reader 
should consult Plot SkeaVs /Jftfwnn/f/. 

• Cognate with tho French Maums, tlunifjh Ihai. is nowadays uhnost 
restricted to the Redwing (vol. xx. p. 818' Its diininullvo is 
Maumette, the modem table-name of the Sk\l iik, and perhaps Movu 
was in English originally tho table-nainc ol the Thnish. 

XXIII. 4^ 
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hopping oTor the grass for a few yards, then pausing to detect the 
moTrment of a worm, and vimously seizing the same a moment 
after, is one of the most familiar sights. Hardly less well known 
is the singular nest built by this &d — a deep cup, lined with a 
thin but stiff coating of fragments of rotten wood ingeniously 
spread, and plastered so as to present a smooth interior—in 
which its sea-green eggs spotted with black are laid. An early 
breeder, it builds nest after nest during the season, and there 
can he few birds more prolific. Its ravages on ripening fruits, 
especially stTawl>erries and gooseberries, excite the enmity of the 
imprudent gartiener who leaves his crops unprotected by nets, but 
he would do well to stay the hand of revenge, for no bird can or 
does destroy so many snails, as is testihed to the curious observer 
on inspection of the stones that it selects against which to dimh its 
captures, — stones that are besmeared with the slime of the victims 
and bestrewn with the fragments of their sliattered shells. Nearly 
all the young Thrushes reared in the British Islands— and this 
expression includes the storm-swept isles of the Outer Hebrides, 
though not those of Shetland— seem to emigrate as soon as they 
are fit to journey, and at a later period they are followed by most 
of their parents, so that many parts of the kingdom are absolutely 
bereft of this species from October to the end of January. Ch 
the continent of Kurope the autumnal influx of the birds bred 
the North is regarded with much interest, as has been already 
stated (Birds, v«1. iil p, 765), for they are easily ensnared and 
jnstly esteemed for the table, while their numbers make tlieir 
apjKmrance in certain districts a matter of great importence. 

The second roocies to which the name applies is distinguished as 
the Mistletoe-Thrush, or, by corrupt abbreviation, the Missel- 
Thrush. > It is known also in many districts as the * ‘ Storm-cock,** 
from its habit of singing in squally weather that silences almost 
all other birds, and ‘‘Holm- (i.e., Holly-) Tbrusli,” while the harsh 
cries it utters when angry or alarmed have given it other local 
names, as “Screech," “Shrite,** and “ Skrike," all traceable to the 
Anglo-Saxon Scric,* This is a larger species than the last, of paler 
tints, and conspicuous in Sight by the white patches on its outer 
tail-feathers. Of bold disitosition, and fearless of the sleety storms 
of spring, as of predatory birds, the cock will take his stand on 
a tall tree, “ like an enchanter calling up the gale ** (as Knapp 
happily wrote), and thence with loud voice proclaim in wild and 
discontinuous notes the fervour of his love for his mate ; nor does 
that love cease when the breeding-season is past, since this species 
IS one of those that appear to pair for life, and even when, later 
in the year, it gathers in small flocks, husband and wife may bo 
seen in close company. In defence of nest and offspring, too, 
few birds are more resolute, and the Daw, Pie, or Jay that 
approaches with an ill intent speedily receives treatment that 
causes a rapid retreat, while even the marauding cat finds the 
precincts of the “master of the coppice" {Peti y Jlioyu)^ as the 
Welsh iiBiiie this Thrush, unsuitable for its stealthy operations. 
The connexion of this bird with the mistletoe, which is as old as 
the days of Aristotle, is no figment, as some have tried to maintain. 
Not only is it exceoiHugly tond of the luscious viscid berries, but 
It seems to bo almost the only bird that will touch them. Of other 
British Thrushes, the Firldfakk (vol. ix. p. 142), Bedwino (vol. 
XX. p. 318), and the Blackbird and Bing’OusRL (vol. xviii. p. 75) 
have been before noticed in these pages, as has been (under the 
first of those headings) the so-called “^bin ’* of North America. 

The Thruabes have been generally considered to form a 
distinct Family, Turdictm, which is placed by some taxo- 
nomors the highest in rank among birds. An attempt has 
already been made (Ornithology, vol. xviii. pp. 30, 48) 
to point nut the fallacy of this view, and space is here 
wanting to dwell longer on the matter. This is the more 
to bo regretted, for, though many modem ^stematists 
will admit the close connexion of the Turdidx and some 
of the so-called Family Sylviida or Warblers the 
abolition or modification of the latter, by wholly or par- 
tially merging it in the former, has not yet been satis- 
factorily effected, and Mr Soebohm, in his portion of the 
British Museum Catedogm of Birds (v. p. 1), being com 

^ There is no doubt of the luiil taking its name from the plant 
Mistletoe ( Visemn af6im), about the spelling of which there can be 
no uncertainty — A.S. Miateltan^ the final syllable originally signifying 
“twig,** and surviving in the modem “tine,** as of a fork or of a 
deer*B antler. 

* It seems quite possible that the word Surikk (vol. xxi. p 845), 
though now commonly accepted as the equivalent, in an ornithological 
sense, of Lanim^ may have been originally applied to the Mistletoe- 
'rbrush. In several of the Anglo-Saxon Vocabukui^s dating from the 
8th to the nth century, as printed by Thomas Wright, the word 
Skn'e, which can be haWUy anything else than the earUr form of 
“ Shnke^'* is glossed TVfdiit. 
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polled by the conditions previously laid down by Mr 
Sharpe {op. c£f., iv. pp. 6, 7) to unite them, protests 
against doing so. His own assignment of the Subfamily 
Turdinst is into 11 genera, of which, however, 6 only 
would be commonly called Thrushes, and it must be borne 
in mind that in establishing these he regards coloration as 
the most valid character. They are Geocichla with 40 
species, Turdua with 48, MertUa with 52, Mimocickla with 
3, Catharus with 12, and Monticola with 10. These last, 
well known as Hock-Thrushes, make a very near approach 
to the Nightingale (vol. xvii. p. 498), Redstart (voL 
XX. p. 317), and Wheatear (q.v.). (a. n.) 

I ' THUCYDIDES^ Thucydides was the greatest historian 
of antiquity, and, if not the greatest that ever lived, as 
some have deemed him, at least the historian whose 
work is the most wonderful, when it is viewed relatively 
to the age in which he did it. The most important facts 
which we know about him are those which he has told 
us himself. It matters very little, fortunately, that the 
biographical materials are scanty. For posterity, his life 
is represented by his life’s labour, the History of the Pelo- 
ponnesian War ; and the biographical facts are of interest 
chiefly as aids to the appreciation of that history, l^e 
was probably born in or about 471 b.o. The only definite Date of 
testimony on the subject is contained in a passage of Aulas ^i^h. 
Gellius, who says that in 431 Hellanicus “seems to have 
been” sixty-five years of age, Herodotus fifty-three, and 
Thucydides forty {Noct. Att., 15, 23). The authority for 
this statement was F^phila, a compiler of biographical 
and historical notices, who lived in the reign of Nero. 

She must have had access to Greek sources of the 4th 
century b.o.; and her precision — though qualified, in the 
version of Gellius, by the word “ seems ” — would warrant 
the supposition t^t she had taken some pains to secure 
accuracy. Farther, the date which she assigns is in good 
accord with an inference fairly dcducible from the language 
of Thucydides himself, viz., that in 431 he had already 
reached the full maturity of his powers. Kruger, indeed, 
would place his birth earlier than 471, and Ullrich later, 
but for reasons, in each case, w'hich can scarcely outweigh 
the ancient authority. 

The parentage of Thucydides was such as to place him Parent 
in a singularly favourable position for the great work to ^6^* 
which he afterwards devot^ his life. His father Olorus, 
a citizen of Athens, belonged to a family which derived 
wealth and influence from the possession of gold mines 
at Scaptesyle, on the Thracian coast opposite Thasos, and 
was a relative of his elder namesake, the Thracian prince 
whose daughter Hegesipyle married the great Miltiades, 
so that CimoD, son of Miltiades, was a cousin, perhaps 
first cousin, once removed, of Thucydides. It was in 
the vault of the Cimonian family at Athens, and near the 
remains of Cimon’s sister Elpinice, that Plutarch saw the 
grave of Thucydides. Thus the fortune of birth secured 
three signal advantages to the future historian : he was 
vich ; he had two homes — one at Athens, the other in 
Thrace, — no small aid to a comprehensive study of the 
conditions under which the Peloponnesian War was waged ; 
and his lamily connexions were likely to bring him 
from his early years into personal intercourse with the 
men who were shaping the history of his time. 

The development of Athens during the forty years The year^ 
from 471 to 431 was, in itself, the best education which 471-431 
such a mind as that of Thucydides could have received. 

In the first two decades of his life the expansion and con- 
solidation of Athenian power was proceeding; between 
his twentieth and fortieth year the inner resources of the 
city were being applied to the embellishment and ennoble- 
ment of Athenian life. As Cimon had been the principal 
agent in the former period, so Pericles was the central 
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tSgure of tho latter* A conBcioasnese of such periods may 
be traced in tbe passage of the Funeral Oration where 
Pericles refers, first, to the acquisition of empire by the 
preceding generation, and then to the improvement of that 
inheritance by his own contemporaries (ii. 36. 5). It is 
a natural subject of regret, though it is not a just cause 
of surprise or complaint, that the History tells us nothing 
of the literature, the ar^ or the social life under whose in> 
fiuences its author had grown up. Tbe Funeral Oration 
contains, indeed, his general testimony to the value and 
nner the charm of tWe influences. There we have the very 
ife of essence of the Athenian spirit condensed into a few preg* 
Ltbens. sentences, which show how thoroughly the writer was 
imbued with that spirit, and how profoundly he appreci* 
ated its various manifestations. But he leaves us to 
supply all examples and details for ourselves. Beyond a 
passing reference to public ** festivals,” and to bcauti- 
tful surroundings in private life,” he makes no attempt 
ito define those ‘‘recreations for the spirit” which the 
Athenian genius had provided in such abundance. No 
writer of any age, perhaps, has rendered a more impressive 
tribute to the power of the best art than is implied in 
the terse phrase of Thucydides, when, speaking of the 
works which the Athenian daily saw around him, he 
declares that “ the daily delight of them banishes gloom ” 
(J)v Had* ^ficpav 17 rcpi/rtf ro kvrrrfpbv iKvXT^a‘€L). But it is 
not to Thucydides that wo owe any knowledge of the 
particular forms in which that art was embodied. He 
ulludes to the newly-built Parthenon only as containing 
the treasury ; to the statue of Athene Parthenos which it 
enshrined, only on account of the gold which, at extreme 
need, could be detached from the image ; to the Propylaea 
and other buildings with which Athens had been adorned 
under Pericles, only as works which had reduced the 
surplus of funds available for the war. Among the illus- 
trious contemporaries whose very existence would be 
unknown from his pages are the dramatists d^lschylus, 
Sophocles, Euripides, Aristophanes ; the architect Ictinus ; 
the sculptor Phidias ; the physician Tlippocratos ; the 
philosophers Anaxagoras and Socrates. If Thucydides 
had mentioned Sophocles as a general in the Samian War, 
it may be doubted whether he would have noticed the 
cir«'*umstance that Sophocles also wrote dramas, unless it 
had been for the purpose of distinguishing him from a 
namesake. And, had ho lived to carry his story down to 
the debate in the Athenian ecclesia after the battle of 
Arginusa', we may conjecture that Socrates, if named at 
all, would have been barely mentioned as the one prytanis 
out of fifty who resisted an unconstitutional act, — with 
some expression, perhaps, of praise, but without any fuller 
(characterization. We think of the countless occasions 
which Herodotus, if he had dealt with this period, would 
have found for invaluable digressions on men and manners, 
on letters and art ; we feel the severity of the loss which 
the reticence of Thucydides has caused to us ; and we 
might almost be tempted to ask whether the more genial, 
if laxer, method of Herodotus does not indeed correspond 
better with a liberal conception of the historian’s office. 
No one can do full justice to Thucydides, or appreciate 
the true completeness of his work, who has not faced this 
(question, and found the answer to it. It would be a 
hasty judgment which inferred from the omissions of the 
History that its author’s interests were exclusively polit- 
ical. Thucydides was not writing the history of a period. 
Limit His subject was an event — the Peloponnesian War, — a war, 
wow believed, of unequalled importance, alike in its 

of results and in its political significance for all time. 

History. To his task, thus defined, he brought an intense concentra> 
tion of all his faculties. He worked with a constant desire 
to make each successive incident of the war as clear as 


possible. To take only two instances : there is nothing in 
literature more graphic than his description of the plague 
at Athens, or than the whole narrative of the Sicilian 
expedition. But the same temper made him resolute in 
excluding irrelevant topics. The social life of the time, 
the literature and the art, find no pla(^ in his picture 
simply because they did not belong to his subject. His 
work was intended to be “ a possession for ever.” He 
could conceive a day when Sparta should be desolate, 
and when only ruins of Athens should remain. But his 
imagination never projected itself into a time when the 
whole fabric of Hellenic civilization should have perished. 

Could his forecast have extended to an age when men of 
“ barbarian ” races and distant climes would be painfully 
endeavouring to reconstruct a picture of that civilization, 

— when his own narrative would need the help of side> 
lights which seemed to him wholly unnecessary, — then, 
assuredly, he would have added all that such readers 
could require. But he would not have done this in the 
manner of Herodotus, by free indulgence in digression; 
rather he would have gathered up the social and intel- 
lectual phenomena of his day in a compact and systematic* 
introduction, specially designed for the non-Hellenic reader. 

The biography which bears the name of Marcellinus 
states that Thucydides was the disciple of Anaxagoras in Tlmoy- 
philosophy and of Antiphon in rhetoric. Such statements »n<l 
were often founded on nothing more than a desire to 
associate distinguished names, and to represent an eminent 
man as having profited by the best instruction in each 
kind which his contemporaries could afford. In this case 
there is no evidence to confirm the tradition. But it may 
be observed that Thucydides and Antiphon at least belong 
to the same rhetorical school, and represent the same 
early stage of Attic prose. Both writers use words of an 
antique or decidedly poetical cast ; both point verbal con- 
trasts by insisting on the precise (lifference between terms 
of similar import ; and both use metaphors somewhat 
bolder than were congenial to Greek prose in its ri[)er 
age. The diferences, on the other hand, between the 
style of Thucydides and that of Antiphon arise chiefiy 
from two general causes. First, Antiphon wrote for 
hearers, Thucydides for readers; the latter, consecjuently, 
can use a degree of condensation, and a frt^edom in the 
arrangement of words, which would have been hardly 
possible for the former. Again, the thought of Thucy 
dides is often more complex than any which Antii)hon 
undertook to interpret ; and the greater intricacy of the 
historian’s stylo exhibits the endeavour to express each 
thought.^ Few things in the history of literary prose are style of 
more interesting than to watch that vigorous mind in itsTlnicj- 
struggle to mould a language of magnificent but im-“^ 
mature capabilities. The obscurity with which Thucy- 
dides has sometimes been reproached often arises from the 
very clearness with which a complex idea is present to 
his mind, and his strenuous effort to present it in its 
entirety, when the strong consciousness of logical cohe- 
rence will make him heedless of grammatical regularity 
He never sacrifices the thought to the language, but Jm* 
will sometimes sacrifice the language to tl.c thought 
A student of Thucydides may always be con^iJid by the 
reflexion that ho is not engaged in uniavclliiig a mere 
rhetorical tangle. Every light on the sense will be a light 
on the words ; and, when, as is not seldom the case, Thucy 
dides comes victoriously out of this striigglo of thought 
and language, having achieved perfect exjircssion of Ini' 
meaning in a sufficiently lucid form, then his style rises 
into an intellectual brilliancy — thoroughly manly, and also 
penetrated with intense feeling — which nothing in Greek 

prose literature surpassea 

1 See Jobb’s AUie Orators^ vol. 1 . p. 35, 
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His The History shows not only a thorough insight into the 
rtlstlon political ideas of Pericles^ but also a sympathy with him, 
to public admiration for his character, which indicate per- 

' sonal friendship. If, before 431, Thucydides had wished to 
take a prominent part in the public life of Athens, every* 
thing was in his favour. But there is no trace of his 
having done so ; and it is possible that his opportunities 
In this respect were modifi^ by the necessity of frequent 
visits to Thrace, where the management of such an 
important property as the gold mines must have claimed 
the occasional presence of the proprietor. The manner in 
which he refers to his personal influence in that region is 
such as to suggest that he had sometimes resided there 
480. (iv. 105. 1). He was at Athens in the spring of 430, when 

The the plague broke out. If his account of the symptoms 

has not enabled physicians to agree on a diagnosis of the 
malady, it is at least singularly full and vivid He had 
himself been attacked by the plague ; and, as he briefly 
adds, “he had seen others suffer.” The tenor of his 
narrative would warrant the inference that he had been 
one of a few who were active in ministering to the sufferers 
— in that fearful time when religion and morality lost all 
control over the despairing population of Athens — when 
all the ordinary decencies of life were set at nought, and 
when even the nearest relatives failed in the duties of 
humanity towards the dying. 

*3*4- The turning-point in the life of Thucydides came in 
the winter of the year 424. He was then forty-seven (if 
his birth has been rightly placed in 471), and for tne 
first time he is found holding an official position. He was 
one of two generals entrusted with the command of the 
regions towards Thrace (ra Ctrl 0p^ici^), a phrase which 
denotes the whole Thracian seaboard from Macedonia east- 
ward to the vicinity of the Thracian Chersonese, though 
often used with more special reference to the Chalcidic 
peninsula. One reason why Thucydides had been chosen 
for the post was the local influence which he possessed 
among the people of the Thracian seaboard, through his 
family connexions and his ownership ot the gold mines. 
His colleague in the command was Eucles. About the 
end of November 424 Eucles was in the city of Amphi- 
poUs, on the river Strymon. That city was not merely 
more important to Athens than any other place in the 
region, — it was the stronghold of Athenian power in the 
north. To guard it with all possible vigilance was a 
matter of peculiar urgency at that moment. The ablest 
of Spartan leaders, Brasidas, was then in Thrace with a 
Peloponnesian army, — not, indeed, close to Amphipolis, 
but still within a distance which imposed special caution | 
on Athenian officers. He was in the Chalcidic peninsula, 
where he had already gained rapid success ; and part of 
the population between that peninsula and Amphipolis 
was already known to be disaffected to Athens. Under 
circumstances so suggestive of possible danger, we might 
have expected that Thucydides, who had seven ships of 
war with him, would have been near his colleague Eucles, 
and ready to co-operate with him at a moment’s notice. 
It appears, however, that, with his ships, he was at the 
island of Ihasos, several miles distant from the Thracian 
coast Brasidas, making a forced march from the Chal- 
cidic peninsula, suddenly appeared before Amphipolis. 
Eucles sent in all haste for Thucydides, who arrived with 
his ships from Thasos just in time to beat off the enemy 
from Eion at the mouth of the Strymon, but not in time 
JVOl of to save Amphipolis. Only a few hours before, it had 
Amphi* capitulated to Brasidas, who had offered exceptionally 
favourable terms. The profound vexation and dismay 
felt at Athens found expression in the punishment of the 
commander who seemed primarily responsible for so grave 
a disaster. For the next twenty years — ie., till 404 


— ^Thucydides was an exile from Athens. It it aiot l&siti 
probable that the charge brought against him was that of 
treason (irpoSoota), for which the penalty was death, and 
that he avoided this penalty by remaining in banish- 
ment. A special pt^him is said to have been required 
before Thucydides could return in 404, which would have 
been regular if a capital sentence had been on record 
against him, but not so if he had been merely under 
sentence of exile. Cleon is said to have been the prime 
mover in his condemnation; and this is likely enough. 
Eucles was probably punish^ also. Orote was the first 
modern writer to state the reasons for thinking that 
Thucydides may have been really guilty of culpable 
negligence on this occasion, and that his punishment — 
which had usually been viewed as the vindictive act of 
a reckless democracy — may have been well deserved. 
Everything turns on the question why he was at Thasoa 
just then, and not at Eion. No one disputes that, after 
the summons from Eucles, he did all that was possible. 

It is true that the facts of the situation, so far as we 
know them, strongly suggest that he ought to have been 
at Eion, and do not disclose any reason for his being at 
Thasos. But it is only fair to remember, in a case of this> 
kind, that there may have been other facts which we do 
not know. There is some presumptive evidence of careless- 
ness ; but we can hardly say more than that. The absence 
of Thucydides from the neighbourhood of Amphipolis at 
that precise juncture may have had some better excuse 
than now appears 

From 423 to 404 the home of Thucydides was on 423-< 
his property in Thrace, but much of his time appears to Trave 
have b^n spent in travel. He visited the countries of 
the Peloponnesian allies, — recommended to them by his 
quality as an exile from Athens; and he thus eqjoyed 
the rare advantage of contemplating the great war from a 
point of view opposite to that at which he had previously 
been placed. He speaks of the increased leisure which his 
banishment secured to his study of events. He refers 
partly, doubtless, to detachment from Athenian politics, 
partly, also, wo may suppose, to the opportunity of visit- 
ing places signalized by recent events, and of examining 
their topography in the light of such information as he 
could collect on the spot. The local knowledge which is 
often apparent in his Sicilian books may have been 
acquired at this period. The banishment of Thucydides 
was the most fortunate event that could have occurred for 
him and for ns, when it enabled him, in this way, to look 
at his subject all round. If it is always hard for an 
historian to be impaitiai, it is especially so for the historian 
of a great war in which bis own country has been one of 
the combatants. The mind of Thucydides was naturally 
judicial, and his impartiality — which seems almost super- 
human by contrast with Xenophon’s Ifellenica — was in 
some degree a result of temperament. But it cannot be 
doubted that the evenness with which he holds the scalea 
was greatly assisted by the experience which, during these 
years of exile, must have been familiar to him — that of 
hearing the views and aims of the Peloponnesians set forth 
by themselves, and of estimating their merits otherwise 
than would have been easy for an observer in a hostile 
camp. 

His own words make it clear that he returned to Athen^ 404i 
at least for a time, in 404. Classen supposes that hisBettir 
return took place in the autumn of that year, about six -A-theu 
months after Athens had surrendered to Lysander, and 
while the Thirty were still in power. Finding that the 
rule of the oligarchy was becoming more and more violent, 
Thucydides again left Athens, and retired to his properly 
in Thrace, where he lived till his death, working at his 
History. The preponderance of testimony certainly goes* 
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' Co Aow iliat be died in Thmce, and by violence. It 
nronld seem that, when he wrote chapter 116 of his third 
book, he was ignorant of an eruption of Etna which took 
place in 396. There is some reason then, for believing 
that he did not survive his seventy-fifth year. According 
to axieient tradition, he was killed by robbers. His relics 
were brought to Athens, and laid in the vault of Cimon’s 
family, where Plutarch saw their resting-place. The abrupt^ 
ness with which the History breaks oil agrees with the 
story of a sudden death. The historian’s daughter is said 
to have saved the unfinished work, and to have placed it 
in the hands of an editor. This editor, according to one 
a.ccount, was Xenophon, to whom Diogenes Laertius assigns 
the credit of having “ brought the work into reputation, 
when he mi^t have suppressed it.” The tradition is 
however, very doubtful. In its origin, it may have been 
merely a guess, suggested by a feeling that no one then 
living could more appropriately have discharged the office 
of literary executor than the writer who, in his Hellenica, 
continued the narrative. 

on< At the outset of tliie History Thucydides has indicated his general 
tption conception of his work, and has stated the jirinciples which governed 
^ the its •composition. His purpose had been tonnea at the very be^in- 
[istory. ning of the war, in the conviction that it would prove more im- 
tortant than any event of which Greeks had record. The loading 
belli^ronts, Athens and Sparta, wore both in the higlicst condition 
of enective equipment The whole Hellenic world— including 
Greek settlements outside of Greece proper— was divided into two 
jiarties, <either actively helping one of the two combatants or medi- 
tating such action. I^or was the movement confined within even 
the widest limits of Hellas; the **baibanan" world also was 
affected by it, — the non-Hellenic populations of Thrace, Macedonia, 
Epinis, Sicily, and, finally, the Ivrsian kingdom itself. The aim 
er- of Thucydides was to preserve an accurate record of this war, not 
lauent only in view of the intrinsic interest and importance of the facts, 
iterest but also in order that these facts might bo |)ermanent sources of 
* the political teaching to posterity. His hope was, as he says, that his 

ar History would be found profitable by ** those who desire an exact 

knowledge of the past os a key to the future, which in all prob- 
ability will repeat or resemble the past. The work is meant to be a 
possession for ever, not the rhetorical triumph of an hour.” As 
this context shoas, the oft-quoted phrase, ^*a possession for over,” 
had, in its author's meaning, a more definite import than any mere 
anticipation of abiding fame for his History. It referred to 'the 
permanent value of the lessons which his History contained. 
Thucydides stands alone among the men of his own days, and has 
no superior of any age, in the width of mental grasp which could 
aeize the general significance of particular events. The ]K)litical 
•education of mankind began in Greece, and in the time of Thucy- 
dides their political life was still young. Thucydides knew only 
the small city-commonwealth on tne one hand, and on the other 
the vast barbaric kingdom ; and yet, as has been well said of him, 
** there is hardly a problem in the science of government which 
the statesman will not find, if not solved, at any rate handled, in 
the pages of this universal master."^ 

Such being the spirit in which he approached his task, it is 
interesting to inquire vlist were the iioints which he himself con- 
sidered to be distinctive in his methoa of executing it. His Greek 
predecessors in the recording of events had been, he conceived, of 
he epic two classes. First, there were the epic poets, with Homer at their 
>ets. head, whose characteristic tendency, in the eyes of Thucydides, is 
to exaggerate the greatness or splendour of things past— as, for 
instance, conceding the historical character of the Trojan war, be 
supposes the strength of the Greek fieet to be overstated in the 
Ihad» Secondly, there wore the Ionian prose writers whom ho 
he calls “ chroniclers ” {\oyoypd4»ot). These writers are directly known 
to us only by meagre fra]^ents; but Dionysius of Halicarnassus 
ironi- has described their general characteristics in a manner which serve 
ers. to illustrate the differences indicated by Tbucydidos between their 
work and his own. Their general object was to diffuse a know- 
ledge of legends preserved by oral tradition, ond of written docu- 
ments— usually lists of officiak or genealogies— preserved in public 
archives ; aud they published their materials as they found them, 
without any attempt at sifting fact from fable. Thucydides de- 
scribes their work by the word ^vyrtBdvai, but his own by ^vyypd^uv, 
— the difference between the terms answering to that between com- 

J Illation of a somewhat mechanical kind and historical composition 
n a higher sense. The vice of the ''chroniclers,” in his view, is 
that they cared only for popularity, and took no pains to make 
their narratives trustworthy. In contrast wdth those predecessors. 


Thu^dides has sulijected his materials to the most searching Dig. 
scrutiny. The ruling principle of his work has been strict adher* ttodlva 
ence to carefully verified facts. ” As to the deeds done in the war, aim of 
I have not thought myself at lilieily to record them on hearsay Thncy- 
from the first informant or on arbitrary conjecture. My account 
rests either on personal knowledge or on the closest possible scrutiny 
of each atatement made by others. The process of research was 
laborious, because conllictiug accounts were given by those who 
had witnessed the several events, as partiality swayed or memory 
served them.” 

A period of at least twenty years must have elapsed between the Hero- 
date at which Herodotus ceased to write and that at which the dotui 
History of Thucydides received its present form. Tliere can be no and 
doubt that Thucydides knew the History of Herodotus, and thatThucy. 
in some places he alludes to it. The diligence and the honesty of dlde^ 
Herodotus are alike beyond question, and would, wo may bo sure, 
liave been fully recognized by Thucydides. The woik of Herodotus 
was distinct in kind from that of the Ionian chroniclers, and was 
of an immeasurably higher order. While they dealt, in a bold 
fashion, with the annals of separate cities or peoples, Herodotus 
set the first exam]>le of multifarious knowledge bubordmatod to the 
execution of a groat historical plan, and also showed for the first 
time that a prose history could have literary cliaim. But Thucy- 
dides doubtless thought of Hei'odotus as having certain traits iii 
common with the Ionian chroniclers, and as being liable, so far, to 
the same criticism. One such trait would be the inadequate sift- 
ing of evidence ; another, the mixture of a fabulous clement with 
historical fact; and another, x^erhaps, the occasional aiming at 
rhetorical effect. Of this lost trait the chief instances would he 
those imaginary dialogues or speeches with which Herodotus some- 
times enlivens his narrative. This brings us to an iiupurtaut tonic, 

— the purpose with which Thucydides himself has admitted speocnes 
into hiB Ilistory, and the manner in which they have been com- 
posed. 

The speeches constitute between a fourth and a fifth part of the Tlie 
History. If they were eliminated, an admirable narrative would sx>eeeheiu 
indeed remain, with a few r^omnieiits, usually brief, on the more 
striking characters and events. But we should lose all the most 
vivid light on the inner workings of the Greek political mind, on 
the motives of the actors, and the arguments which they used, — 
in a word, on the whole play of contemporary feeling and opinion. 

To the speeches is duo in no small measure the iniporishable 
I intellectual interest of the History, since it is chiefly by the 
I sx>eeches that the facts of the Peloponnesian War are so lit np with 
keen thought as to become illustrations of general laws, and to 
acquire a |)ermaneut suggestiveness for the student of x>olitic8. 

! When Herodotus made his persons hold conversations or deliver 
speeches, he wns following the precedent of epic poetry ; his tone 
is usually colloquial rather than rhetorical ; he is merely making 
thought and motive vivid in the way natural to a simple a^^e. 
Thucydides is the real founder of the tradition by which historiahs 
were so long held to be wananted in inlrodueing set Bjiccches of 
their own composition. His own account of his jiractice is given 
in tho following words. “As to the speeches made on the eve Their 
I of the war, or in its course, I have found it difficult to retain a languase. 
memory of the )>reciso words which I had heard spoken ; aud so 
it was with those who brought me rexiorts. But 1 have made the 
persons say what it seemed to me most oi>XK>rtune for them to say 
in view of each situation ; at the same time 1 have adhered as 
closely as possible to tho general sense of what w'as actually said.” 

Bo far as tne language of the speeches is coiicorued, then, Thucy- 
dides plainly avows that it is mainly or w’holly his owm. As a 
I general rule, there is little attemjit to mark difforont styles. The 
case of Pericles, wdiom Thucydides must have reiioatcdly heard, is 
probably an exception ; the Thucydidean spceclics of Pericles offer 
several examples of that bold imagery which Aristotle and Plutaicli 
agree in ascribing to him, while the Funeral Oration, especially, 
has a certain majesty oi rhythm, a certain union of imiietuous 
movement with lofty grandeur, which the historian hw given to 
no other speaker. Such strongly inaiked chaiacteristics os the 
curt bluntncss of tho Spartan ephor Bthenelffidos, or tho insolent 
vehemence of Alcibiades, are also indicated. But tlie dramatic 
truth of tho speeches generally resides in the not in f lie Their 

form. In regard to those speeches which were delivered .it Atlieiis matter, 
before his banishment in 424,- and seven sudi bpeecJics are 
contained in the History, — ^Thuej'dides could rely eitini on his 
own recollection or on the sources accessible to a resident dlizen. 

In these cases there is good reason to believe that he has lepro- 
duced the substance of what was actually said In other (‘ascs he 
had to trust to more or loss imperfect lepoifs of the “gemra 
sense”; and in some instances, no doubt, the speech leprcsents 
simply his own conception of what it would livVo been 'most 
opixirtune” to say. The most evident of such instances occur in 
the addresses of leaders to their troojjs. The historian’s aim in 
these military harangues — wliich arc usually short— w to bring The 
out tho points of a strategical situation; a modern writer would imbtary 
have attained the olyect by coniiiierits prefixed or subjoined to a|>ceclMNi. 


^ Freeman, MiMlorUal £»My$f 2d ser., lii. 
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hia Bcconnt of the battle. The comparative indifTerenco of Thnojr* 
didea to dramatic veriaimilitude in theae military oradona ia cnri- 
otialjT shown by the fact that the speech of the general on the one 
side is sometimes aa distinctly a reply to Ihe speech of the general 
on the other as if they had been delivered in debate, we ma^ 
be sure, however, that, wherever Thucydides had any authentic 
clue to the actual tenor of a speech, he preferred to follow that 
clue rather than to draw on nis own invention. Voltaire has 
described the introduction of set speeches aa **a sort of oratorical 
falsehood, which the historian used to allow himself in old times ** 
The strongest characteristic of Thucydides is his devotion to truth, 
—his laborious persistence in separating fact from fiction ; and it 
is natural to ask why he adopted the form of set speeches, with 
the measure of fiction which it involved, instead of simply stating, 
in his own person, the atguments and opinions which he conceived 
to have been prevalent The question must be viewed from the 
standpoint of a Greek in the fith century b.c. ]^ic poetry had 
then tor many mnerations exercised a powerful iimuonco over the 
Greek mind. Homer had accustomed Greeks to look for two ele- 
ments in any complete expression of human energy,— first, an 
account of a man's deeds, then an image of his mind in the report 
of his words. The Homeric heroes arc exhibited both in action 
and in speech. Further, the contemporary readers of Thucydides 
were men habituated to a civic life in which public speech played 
an all-important part. Every adult citizen of a Greek democracy 
was a member of the assembly which debated and decided great 
issues. The law-courts, the festivals, the drama, the market-place 
itsell^ ministered to the Greek love of animated description. To a 
Greek of that age a written history of political events would have 
seemed strangely insipid if siieecli ” in the first jicrsoii ** had been 
absent from it, especially if it did not ofiicr some mirror of tliose 
debates which were inseparably associated with the central inter- 
ests and the decisive moments of political life. In making 
historical persons say what tliey might liave said, Thucydides 
confined that oratorical licence to the purpose which is ito best 
justification : with him it is strictly dramatic, an aid to the com- 
plete presentment of action, by the vivid expre-ssion of ideas and 
arguments whicli were really current at the tunc. Among later 
historians who continued the practice, Polybius, Sallust, and 
Tacitus most resemble Thucydides in this parti(‘ular ; while in 
the Byzantine historians, as in some moderns who followed 
classical precedent, the speeches were usually mere occasions for 
rhetorical display. Botta’s History of Italy from 1780 to 1814 
aiforda one of the latest exam]ile8 of the practice, which was 
peculiarly suited to the Italian genius. 

The present division of the Historv into eight books is one 
which might well have proceeded from the author liimaelf, 
as being a natural and convenient disposition of the contents. 
The first book, after a general introduction, sets forth the causes 
of the Peloponnesian war. The first nine years of the w'ar are 
contained in the second, third, and fourth books,— three years in 
each. The fifth book contains the tenth year, followed* by the 
interval of the ** insecure peace.” The Sicilian expedition fills 
the sixth and seventh books. The eighth book opens that last 
chapter of the struggle which is known as the **l)ccclean” or 
“Ionian” War, and oreaks off abruptly — in the middle of a sen- 
tence, indeed — in the year 411. The words in which Oroto bids 
farewell, at that point, to Thucydides well express what every 
careful student must feel. ” To pass from Thucydides to tho 
Hellcnica of Xenophon is a descent truly mournful ; and yet, 
when we look at Grecian history as a whole, we have great reason 
to rejoice that oven so inferior a work as the latter has reached us. 
The historical purposes and conceptions of Thucydides, as set 
forth by himself in his preface, arc exalted and philosophical to a 
degree altogether wonderful, when we consider that he had no 
pre-existing models before him from which to derive them. And 
the eight books of his work (in spite of the unfinished condition 
of the last) are not unworthy of these large promises, either in 
spirit or in execution.” 

The principal reason against believing tliat the division into 
eight books was made by Thucydides himself i.s the fact that a 
different division, into thirteen books, was also current in antiquity, 
as appears from Marcelliuus (§ 58). It is very improbable— indeed 
hardly conceivable — that this should have been tho case if tho 
eight-book division had come down from tho hand of the author, 
we may infer, then, that the division of the work into eight books 
was introduced at Alexandria,— perhaps in the 8d or 2d century 
B.C. That division was already familiar to the grammarians of 
the Augustan age. Dionysius of Halicarnassus, who recognizes it, 
has also another mode of indicating porous of the work, viz., by 
sticlmMtriat or the number of lines which they contained. Thus, 
in the MS. which he used, the first 87 chapters of l>ook i. con- 
tained about 2000 lines (equivalent to about 1700 hues in ISekker’s 
stereotyped 8vo text). 

tJllncn has maintained with much acuteness that Thucydides 
composed the first three hooks and about half of book iv. in the 
years 421-418, and the rest of the wqrk after 404. His general 


ground is the existence in i.-iv. of passages which seem to imply » 
^orance of later events. Classen has folly examined the evidence, 
and, as a result, has arrived at the following conclnsion. It is 
possible that a first rough draft of the History, down to 418, may 
have been sketched by Thucydides before 406. But the whole 
History, foom the first hook onward^ was worked up into its 
present form only after 404. This view is confirmed by some 
passages, found even in the earliest books, which imply that the 
writer already knew the latest incidents, or the final issue, of tho 
war. We have seen that, after 404, Thucydides may have eigoyed 
some six or seven years of leisaie. Several peculiarities of expres- 
sion or statement in book viii. suggest that it had not yet received 
the author's final revision at the time when death broke off the 
work. The absence of speeches from the eighth book has also been 
remarked. But it should be observed that much of the eighth 
book is occupied with negotiations, either clandestine or indecisive, 
or both. Its .lariative hardly presents any moment which required 
such dramatic emphasis as the speeches usually impart. The mere 
misrepresentations by which Alcibiades and Ghalcideus prevailed 
on the Chians to revolt certainly did not claim such treatment 

The division of the war by summers and winters (xar& 94po$ aal Mode 
XsiyMva ) — the end of the winter being considered as the end of tlie recko 
year— is perhaps the only one which Thucydides himself used, for time, 
there is no indication that he made any division of the History 
into books. His “summer” includes spring and autumn, and 
extends, generally speaking, from March or the beginning of April 
to the end of October, His “winter” — NovemWr to February 
inclusive— means practically the period during which military 
operations, by land and sea, are wholly or partly suspendeef. 
when he speaks of ” summer ” and ” winter ’* as answering respect- 
ively to “half” tho year (v, 20. 3), the phrase is not to bo pressed : 
it moans merely that he divides his year into those two parts. 

The mode of reckoning is essentially a rough one, and is not to l)e 
viewed as if tho commencement of summer or of winter could be 
precisely fixed to constant dates. For chronology, besides the 
festivals, he uses the Athenian list of archons, the Spartan list of 
ephors, and the Argive list of priestesses of Hera. 

There is no reference to the History of Thucydides in the extant 
Greek writers of tho 4th centui^ b.c. ; but Lucian has jireserved a 
tradition of the enthusiasm with w'hicb it was studied by Demo- 
sthenes. The great orator is said to have copied it out eight times, 
or even to have learnt it by heart. It is at least beyond doubt 
that the study of Thucydides contributed a very powerful influence 
to the style of Demosthenes, though that influence leather passed 
into tho spirit of his oratory than showed itself in any marked 
roscmblances of form. The Alexandrian critics acknowledged 
Thucydides as a great master of Attic. Sallust, Cornelius Nej^s, 
Cicero, and Quintilian are among tho Roman writers whose admira- 
tion for him can be traced in their work, or has been expressly 
recorded. The most elaborate ancient criticism on the diction and 
composition of Thucydides is contained in throe essays by Dionysius 
of Halicarnassus. 

Among the best MSS. of Thucydides, tlie Codex Vaticanns 126 (11th cent.) re- MSS. 
ptesents a recension made in tlie Aloxendrian or Komen age. In the first six 
books the number of passegGS in which the Vaticaiiue alone has preserred a true 
reading is comparatively small ; in hook vii. it is somcwliat larger ; in book vllL 
it is so large that here the Vaticanus, as compared with the other MSS., acquires 
the character of a revised text Other important MSS. are tho Palatinus 252 (11th 
cent ); the Casselanus (1252 a.d.); the Augnstanus Monacensis 430 (1801 a.d.) 

A collation, in books i. il , of two Cambridge MSS. of the 15th century (Nn. 8. 18, 

Kk. 5. 19) has been published by Sbllleto. So%erel Parisian MSS. (H. C. A. F.), 
and a Venetian MSS. (V.) collated by Arnold, also deserve mention. The Aldino 
edition was published in 1502. It was formerly supposed that there had been two 
Juntlno editions. ShiUeto, in the "Notice'* pn fixed to book I., first pointed out 
that the only Juntino edition was that of 1536, and that the belief in an earlier 
Juntlno, of 1506, aroee merely from the accidental omission of the word vteettmo 
in the Latin veislon of the imprint. 

Of recent editions, tho most generally usi’ful Is Classen’s, In the Weldmann 
series (Berlin, 1862-78) ; each book can bo obtained separately, Ai nold's edition 
(1848-51) contains much that is still valuable. For books i. and li. Shhleto’s 
edition (1872-76) furnishes a commentary which, though not full, deals admirably 
with many difficult points. Among other important editions, it is enough to 
name those of Duker, Bekker Goeller, Poppo, and Krliger. Betant’a lexicon to 
Thucydides (3 vole., Geneva, 1843) is well executed. J owett's translation (Oxford , 

1888) is supplemented by a volume of notes, llale's vei sfon (Bohn) also deserver 
mention for its fidelity, es Crawley's (London, 1876) for its vigour. Htiltnwf 
(Tendon, 1880) contains an essay on " The Speeches of Thucydides," pp 266-838, 
which has been translated Into German. The best clue to Thucydideaii biblio- 
graphy is in Engelmann's Scrxptores Qrmcif pp. 74b »q,, 8th cd., 1880. (U.C. J.) 

THUGS. That the Sanskrit root sthag (Pali, 

“ to cover,** “ to conceal,** was mainly applied to fraudu- 
lent concealment, appears from the noun sthaga^ **a 
cheat,’* which has retained this signification in the modern 
vernaculars, in all of which it has assumed the form f^ag 
(commonly written tAng), with a specific meaning. Tho 
Thugs were a well-organized confederacy of professional; 
assassins, who in gangs of from 10 to 200 travelled in 
various guises through India, wormed themselves into tho 
confidence of wayfarers of the wealthier class, and, when a 
favourable opportunity occurred, strangled them by throw- 
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ing a liandkerchief or noose round their necks, and then 
plundered and buried them. All this was done according 
to certain ancient and rigidly prescribed forms and after 
the performance of special religious rites, in which the 
consecration of the pick-axe and the sacrifice of sugar 
formed a prominent part. From their using the noose as 
an instrument of murder they were also frequently called 
or noose-operators.” Though they them- 
selves trace their origin to seven Mohammedan tribes, 
Hindus appear to have been associated with them at an 
early period ; at any rate, their religious creed and prac- 
tices as staunch worshippers of Devi (K&li, Durgft), the 
Hindu goddess of destruction, had certainly no flavour of 
Islam in them. Assassination for gain was with them a 
religious duty, and was considered a holy and honourable 
profession. They had, in fact, no idea of doing wrong, 
and their moral feelings did not come into play. The will 
of the goddess by whose command and in whose honour 
they followed their calling was revealed to them through 
a very complicated system of omens. In obedience to 
these they often travelled hundreds of miles in company 
with, or in the wake of, their intended victims before a 
safe opportunity presented itself for executing their design ; 
and, when the deed was done, rites were performed in 
honour of that tutelary deity, and a goodly portion of the 
spoil was set apart for her. The fraternity possessed also 
a jargon of their own (Bamdsi), as well as certain signs by 
which its members recognized each other in the remotest 
parts of India. Even those who from age or infirmities 
could no longer take an active part in the operations con- 
tinued to aid the cause as watchers, spies, or dressers of 
food. It was owing to their thorough organization, the 
secrecy and security with which they went to work, but 
chiefly to the religious garb in which they shrouded their 
murders, that they could, unmolested by Hindu or Moham- 
medan rulers, recognized as a regular profession and pay- 
ing taxes as such, continue for centuries to practise their 
craft. Both the fractions into which they were divided 
by the Nerbudda river laid claim to antiquity : while the 
northern, however, did not trace their origin farther back 
than the period of the early Mohammedan kings of Delhi, 
the southern fraction not only claimed an earlier and purer 
descent, but adhered also with greater strictness to the 
rules of their profession. 

The earliest authenticated mention of the Thugs is 
found in the following passage of Zldu-d din Bamfs 
History of Firoz Shdh (written about 1356): “In the 
reign of that sultan,” that is, about 1290, “some Thugs 
were taken in Delhi, and a man belonging to that frater- 
nity was the means of about a thousand being captured. 
But not one of these did the sultan have killed. lie gave 
orders for them to be put into boats and to be conveyed 
into the lower country, to the neighbourhood of Lakhnauti, 
where they were to be set free. The Thugs would thus 
have to dwell about Lakhnauti, and would not trouble 
the neighbourhood of Delhi any more ” (Sir H. M. Elliot’s 
History of India^ vol. iii. p. 141), The first European 
travellers who speak of them without mentioning their 
name are Thevenot (1665) and Fryer (1673). Though 
instances of Thuggee had been known to the English 
rulers in India for many years, and sporadic efforts had 
been made by them towards the extinction of the gangs, it 
was not till Lord W. Bentinck (1828-35) took vigorous 
steps in this matter that the system was gradually un- 
muuked, and finally all but stamped out His chief agent. 
Captain (afterwards Sir William) Sleeman, with several 
competent assistants, and the co-operation of a number of 
native states, succeeded in completely grappling with the 
evil, BO that up to October 1835 no fewer than 1562 
Thugs had been committed, of which number 382 were 
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hanged and 986 transported or imprisoned for life. It is 
true that, according to the Thuggee and Dacoity Report 
for 1879f the number of registered Panjabi and Hindus- 
tani Thugs then still amounted to 344. But all of these 
had already ^en registered as such before 1852. It may, 
therefore, fairly be assumed that none are alive now, and 
that the whole fraternity may be considered as extinct. 

Pull particulsTs concerning the system of Thuggee are given by 
Dr Sherwood, “On the Murdeiers called PhAnsi^/* and J. Shake- 
speai*, “ Observations regarding Biadheks and Thegs“ (both treat- 
iseain vol. xiii., 1820, ol the Asiatic Jleaearrhea); [W. N. Sleeinan.l 
Jtamaseeana, or a Vocabulary of the Language used by the Thugs, 
with an l7Urodv4St%onand Appendix, Calcutta. 1886 ; Wio Edinburgh 
RerUw for Jan. 1887 ; [K. Thornton,] IllusiraUms of ike History 
and Practices of the Thugs, London, 1887 ; Meadows Taylor, 
Confessiems of a Thug, liondon, 1889 ; Major Sleeman, lUport on 
the Depredations conimxlted by the Thug Gangs, Calcutta, 1840 ; .1. 
Hutton, Popular Account of the Thugs and JJacoits, Ijoiidon, 1867 , 
Yule and Bumoll, Glossary of Anglo-Indian Colloquial fVords 
and Phrases, London, 1886, p. 696 sq, (R. R.) 

THUGUT, Frakz Maria von (1734-1818), foreign 
minister of Austria, was born of humble parentage at Linz 
in 1734, placed in the Government school of Oriental studies 
in 1752, and sent to Constantinople as an interpreter in 
1757. At Constantinople he rose from post to post in 
the embassy, until in 1771 he became intemuncius or 
ambassador. In 1776, after the war between Bussia and 
Turkey, he obtained from the latter power the cession of 
the province of Bukowina to Austria. After thus crown 
ing his long service in the East and gaining the confidence 
of Maria Theresa, he was sent by her without the know- 
ledge of her son, the emperor Joseph, to Berlin, to avert 
by a peaceful settlement with Frederick the Great the 
threatened Bavarian war. In 1790 he was employed in 
the negotiations of Sislova, and his next mission was to 
Paris, where he entered into close relations with Mirabeau 
as the friend of Marie Antoinette. On the invasion of 
France by the allied armies in 1792, Thugut was sent to 
the scene of operations, it is well known that Kaunitz, 
the veteran minister of Austria, condemned the terms of 
the alliance vith Prussia, as securing to Prussia the 
annexation of a great part of Poland, while only holding 
out to Austria an uncertain prosjiect of acquiring its 
equivalent in Bavaria. Thugut, a politician of the same 
school, viewed the new alliance with even greater hatred. 
After the failure of the campaign of 1792 he formed the 
deliberate opinion that persons around the duke of Bruns- 
wick had been bribed by the French, and that the retreat 
had been ordered in consequence. A few months later 
the anticipations of Kaunitz were realized. Prussia seized 
western Poland, while Austria remained as far as ever from 
gaining Bavaria. The emperor Francis now dismissed 
the ministers responsible for the Prussian alliance, and 
called Thugut to power. From this critical moment the 
alliance was doomed, and the allied commanders thwarted 
rather than assisted one another’s operations on the eastern 
frontier of France. On the other hand, Thugut drew 
nearer to Bussia, and negotiated at St Petersburg for the 
seizure of Venice by Austria. With England he desired 
to stand on a good footing ; but, while Pitt’s object was the 
overthrow of the revolutionary Governmer-t l^hugut^s was^ 
simply the acquisition of territory for Austria. ’Phis dis- 
crepancy of aim led to results exasperating to the Knglish 
ministry, such as the fall of Toulon, to whuh Thugut 
neglc-cted to send the troops which he had prom isi*d. I he 
evacuation of Belgium in 1794, usually attributed to 
Thugut’s treachery, was, however, due to the incapatity 
or intrigues of other.s. In 1795, after the withdrawal of 
Prussia from the coalition, Thugut obtained financial help 
from England, gained from Bussia a large share of Poland 
in the last partition, and pn*parcd to carry on the war 
against France with the utmost energy. The campaign 
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of the archduke Oharlea in 1706 drote the French from 
the east of the Rhine, and Bonaparte, who had conquca^ 
northern Italy up to Ha&tna» narrowly escap^ destmo- 
tion before this fortreM, But for the genius of the 
French commander and the wretched character of the 
Austrian generals and offiem, the immense eff<^ made 
by Thugut at this time would lutve turned the tide of Ae 
war. DeCeat after defeat seemed to make no impression 
upon his world>desolating obstinacy and, even when 
l^naparte had advanced to within eighty miles of Vienna, 
it is stated that the empress had to throw herself at her 
husband's feet when in conference with his minister, in 
order to overcome the resistance of the latter to an 
armistice. The subsequent peace of Campo Formio was 
hotly condemned by Thugut, who tendered his resignation. 
Then followed the congress of Rastadt and the murder 
of the French envoys, long attributed, but without any 
real ground, to Thugut himself. War was renewed ; the 
French were driven out of Italy by Austrian armies as- 
sisted by Suwarofl ; and it was determined that the allies 
should conquer Switzerland, and so invade France where 
the frontier is most open. Thugut, now at the height of 
his power, and far more anxious to recover Belgium than 
to overthrow the republic, took the fatal step of withdraw- 
ing a great part of the Austrian forces from Switzerland 
at the very moment when the Russians were entering it 
The result was the destruction of the Russians by Mass^na 
and the total failure of the campaign, followed by the se- 
cession of Russia from the coalition. Still full of designs 
for annexation in Italy, Thugut continued the war with 
the help of England. On the very day when he renewed 
his engagements with England the news arrived of the 
battle of Marengo, which at one blow made an end of all 
that Austria had won in Italy in the preceding year. 
Nothing daunted, Thugut continued, during the armistice 
which followed, his preparation for the struggle with 
Moreau in the valley of the Danube ; and, if he could 
have inspired his master with his own resolute spirit, the 
result of the war might have been different. But, while 
Thugut was actually receiving the British subsidies, the 
emperor, without the knowledge of his minister, surrend- 
ered the fortresses of Ulm and Ingolstadt to Moreau, 
in return for an extension of the armistice. Thugut's 
passionate indignation on learning of this miserable act 
18 impressively described in Lord Minto's despatches from 
Vienna. He withdrew from office ; but Lord Minto’s pro- 
tests compelled the emperor again to place in his hands 
the direction of affairs, which he held until the battle of 
Hohenlinden made all further resistance impossible. He 
was then, in deference to French influence, banished from 
Vienna, and never resumed office. In his retirement he 
was occasionally consulted, as after the battle of Wagram 
in 1809, when he recommended the emperor to make 
peace at any cost, stating that the existence of the 
Austrian monarchy was at stake and that the dissolution 
of Napoleon’s empire was not far off. After the overthrow 
of Napoleon he returned to the capital, where he died 
May 29, 1818. ’Dingut possessed many of the qualities 
of a great man, — ^indomitable courage, calmness in danger, 
devotion to public interests, enormous industry] but all 
this was spoilt by the persistent disregard of obligations 
towards allies in the greedy pursuit of Austria’s own 
aggrandizement, and by the intriguing spirit inseparable 
from this policy. The materials for forming a fair estimate 
of Thugut’s conduct of affairs from 1793 to 1801 have but 
recently been given to the world. Of his private life next 
to nothing is known. 

THULE was the name given by Oreek and Roman 
geographers to a land situated to the north of Britain, 
which they believed to be the most northerly portion of 


Europe^ or indeed of the known world. The first writer 
who mentioned the name was I^eas of Masgilia, whose 
statements concerning it have been already given under 
the heading Pythsab. But it is impossible for us to deter- 
mine with certainty what those statements, which have 
only been transmitM to us at second or third hand, really 
were, and still more so what was their real signification. 
It is almost certain that Fytheas did not himself profess 
to have visited Thule, but had only vaguely heard of its 
existence^ as a land of unknown extent, situated, accord- 
ing to the information he had received, six days’ vo^ge 
to the north of Britain. This account was adopted by 
Eratosthenes (though rejected by Polybius and Strabo), 
and accordingly this unknown land became a cardinu 
point in the systems of many ancient geographers, as the 
northern limit of the known world. Nothing more was 
learnt concerning it until the Romans under Agricola 
(about 84 jLD.) accomplished the circumnavigation of the 
northern point of Britain, and not only visited, but 
according to Tacitus subdued, the Orcades or Orkney 
Islands. On this occasion, the historian tells us, they 
caught sight also of Thule,^ which in this instance could 
only mean the group of the Shetland Islands. No further 
account of this mysterious land is found in any ancient 
author, except vague statements, derived from Pytheas, 
but mostly in an inaccurate and distorted form, concern- 
ing its position and the astronomical phenomena resulting 
from this cause. It is probable that what Pytheas really 
reported was that at the summer solstice the days were 
twenty-four hours in length, and conversely at the winter 
solstice the nights were of equal duration, a statement 
which would indicate the notion of its position in about 
66* N. lat., or under what we now call the Arctic Circle. 
The skill of Pytheas as an astronomer would have been 
quite sufficient to lead him to the conclusion that this 
would be the case at some point in proceeding northwards, 
and the rapid changes in this respect that would be 
reported to him by any navigators that had really followed 
the shores of Britain to any considerable extent in that 
direction would confirm him in the correctness of his views. 
He had, too, a very exaggerated notion of the extent of 
Bntain (see Pytheas), and hence he would bo led to place 
an island which was six days’ voyage to the north of it 
much nearer to the Arctic Circle than its true position. 

The statement of Pytheas on this point appears to liave obtained 
almost universal belief until the time of Mannus of Tyre and his 
successor Ptolemy, who were led — apparently from then knowledge 
that the group of islands to which the name of Thule had been 
applied by the Romans was really not very far distant from the 
Orcades —to bnng down its Msition cousideiably more to the 
south, so that Ptmemy places the island of Thule, which he still 
legards as the most northerly point of Europe, in only 68” N. lat. 
Unfortunately this more reasonable view has been discarded by 
many modem writers, who have gone back to the statements of 
Pytheas concerning the length of the day, and have in consequence 
moisted upon placing Thule within the Arctic Circle, and have 
thus been led to identify it with Iceland. The improbability of 
such an hypothesis, when we consider the statt of ancient naviga- 
tion, 18 in itself a sufficient refutation, and there appears no reason- 
able doubt that the Thule of Pytheas, like that of the Romans and 
of Ptolemy, was merely an exaggerated and somewhat erroneous 
conception of the large group of the Shetland Islands, of which the 
principal, called Mainland, is in fact so piedominant that the 
whole may well have been considered as one large island rather 
than a scattered group like the Orkneys. If wo might trust to 
the accuracy of Strabo's quotation (ii. 6, p 114), that Pvtheas 
called Thule *‘the most northerly of the rtntish Islands,’* this 
would be decisive on the point ; but unfortunately the w/rbal 
Acenney of such references by ancient writers can seldom be relied 
on, and Strabo had evidently never seen Pytheas’s original work. 

It appears, however, to be certain that Iceland was leally visited 
by some Irish monks long before its discovery by the Northmen, 
and is described under the name of Thule by a writer named 
Dicuil, himself an Irish monk, who wrote m the first half of the 

^ **I)isp6cta eat et Thule,” Tac., Agne., c. 10. 
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9th century, in such a manner as to leave no doubt that his blnto- ' 
menta roally refer to that extensive but remote island. See 
Lctroune, JiecJierches sur Dieuil, I’aiis, 1814. 

TIIOMMEL, Moritz August von (1738-1817), (Ger- 
man writer in prose and verse, one of the imitators of 
Wieland (see vol. x. p. 541), was born May 27, 1738, in 
the neighbourhood of Leipsic, was educated at Rosslcbeti 
and the university of Leipsic, and from 1761 till 1783 
held various offices in the ducal court of Suxe-Coburg. 
He died at Coburg on October 26, 1817. lie wrote a 
comic prose epic, WitheJinim, oder der vermahlfe Fedant 
(1764) ; Die htoculafion der Lithe (1771), a tale in verse; 
Reisein die miltuglichen Provimeyi voti Frankreich (1791- 
J805), a romance in 10 vols. ; and Der heUige Kdhm, 
oder das Liehespaar (1818). An edition of liis works was 
published at Leipsic in 8 vols. in 1854-55. 

THUNllERGr, Carl Pktku (1743-1828), an eminent 
traveller, and one of the most distinguished botanists of 
the school of Linnaeus, was born in 1743. lie became a 
piil)ii of Linmnus at the university of Upsala, whore he 
graduated in medicine in 1770. Obtaining a travelling 
scholarship, ho visited Holland, whence he embarked on 
a voyage of exploration to #fava, in quest of vegetable 
treasures. lie sailed as far as the Cai»o of Cood Hope in 
1771, and three years afterwards went to Jajian, ictnain- 
ing five years, engaged in making collections of jilants, 
and in observing the habits, manners, and language of the 
people On his return in 1779 he visited England, and 
made the aciiuaintaiico of Sir Joseph Ranks. In 1777 
he was made demonstrator of botany at Hpsala, and he 
succeeded Linnams as professor of botany in 1781. 
Thunberg [mblished in 1781 his Flora JajHativa ; in 
1788 he began to publish his travels. He completed his 
Prodromus Flantarum in 1800, in 1805 his /ro/if.s I'ltud- 
arum^ and in 1813 his Flora (Japmsts. Thunberg pub- 
lished numerous memoiis in the Tratisactiotis of many 
Swedish and foreign scientific societies, of sixty-six of 
which he was an honorary member. He died in J828. 

THUNDERSTORM. All the more oidiiury pheno 
mona of thunderstorms had, about 1750, lieen conclusively 
traced to electrical charges and discliarges (ELEiTUioifY, 
\ol. viii. ]>. 6), so that they could easily be re[»roduced on 
a small scale in the laboratory. To the article cited ^^e 
therefore lofer for their explanation. Some of the la^^s 
of relative fieciuency of thunderstorm^, in different ]jlaces 
at the same season or in the same' place at dillcrent 
seasons, will be found in Mutuoroi.ooy (vol. xvi. ]>. 128). 
A discussion of the cause of thunder, and of the circum- 
stances wliich give rise to a crash, a roll, or a peal of 
thunder is given under A(X)Ustics (vol. i. p. 107). In 
what follows, therefore, the rarer phenomena of thunder- 
storms, and the possible sources of the atmospheric elt‘c- 
tricity, will be the chief points treated. 

There can be little doubt that atniosjdierie electricity, 
at least in the great develo])ineiits which cliaracteiize a 
thunderstorm, is due in some way to watir. Refon' a 
groat thunderstorm the lower air is usually at an abnur- 
inally high temperature, and fully saturated with water 
vaiiour, so that it is in a thoroughly unstable eomlition. 
Immense cloud masses, often miles in veil leal tliickne 
which produce almost midnight darkness by day in the 
region t>f the storm, and which appear, when seen from a 
distance, as if boiling upwards, are always a notable 
feature of great thunderstorms. These are usually aecom- ^ 
lianied by torrents of rain, or by violent hail-showers. And 
it is commonly observed that each Hash of lightning is 
followed, after a brief interval, by a sudden but t(»m{»orary 
increase in the rate of rainfall. At what stage of its 
transformations the electrification is developed by water- 
substance is, as yet, only guessed at, — though it seems 
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most reasonable to conclude that it is anterior to the 
formation of cloud, ?.c., to the condensation of vajiour. 
And, though the idea was at one time very generally held 
and still lias many upholders, it w^ems unlikely to ho the 
direct result of evaporation. Eor, were it due directly 
cither to evaporation or to condensation, it is almost ini- 
poshible to doubt that jiroof would long since liiive been 
furnished by careful ex]>cnment, e\en if made on a scale 
so limited as that afibrded by our laboratories. No tiace 
of electrical effect has biTii found to attend the precipita- 
tion of moisture . and the electrical effects, sometimes con- 
siderable, which li.ive been found associated with eviqxn'a 
tion have always been amunpanied by relatively \ioIent 
physical and meehanical actions wliicli aio not 'obscr\e<l 
in conjunction with atmos[»heric electricity. It has been 
suggested by some authoiitii‘s that the electricity of a 
thunderstorm is developed dm mg the formation of bail, 
by others that it is due to the molecular actions which 
accoiii[>any the diminution of total surlace when two or 
more drops of water coalesce into a single one. It has 
been ascribed to the friction of moist against diy air, 
and to tlio dust-particles which aj)i>ear to be necessary 
for the condensation of vapour. Again, it has been 
suggested that it may be a mere phoiiomciion of contact 
electricity, due to the impact of uncoiulensed vai)()ur 
particles on pai tides of air. It is almost inmei cssary 
to observe that, vvhatt'vor hypothe.sis we ado[)l, some 
explanation must lx* given of two important points (1) 
What bocomc.sof the eleetrieity equal and n|)posite to that 
ill each drop, which must ]>e jtfodiiced simiilianeonsl) with 
(2) Hy what means is the attiaction befwa'cn the diops 
and tlie lecipieiit of the o}>positc charge of ilectiint} 
ovcMcome so that the drops may be enabled to j)ait witli 
tlioir charge? It is to be presuimd that gruMty .satisfies 
the second ot the.se (|nedions. As to the lust, it .seiwiis to 
neeossitate the presence of something besides water, in 
order that the electric se[»uration muy bc‘ commenced, and 
thus appears to be fatal to the cainllaiy tlieory imliciited 
above. What vji* be the true source ol the charge, if is 
easy t< see, by known piopeities of electiicity, that f\ori 
an exceedingly small ehartre on each vapour ])artich* would 
lead to a v^eiv Ingh ooteiiti.d as .s»ion as a vi.sible drop is 
formed, and that .ns a di op increases in .M/e its jK^tential is 
proportional to its .surfaci* That dr(»ps of ram aie often 
iiulividiially eleetrifii'd to a very Iiigh potential is proN**(l 
by the lietjiu'nl occiinenci* of “ himiinais i.un,*’ wlien the 
ground is teebly lit iq> by tin* niultitmh* ol tiny spaiks 
given out by the diiq'-. the} <*onie neai it 'rin* ilakcs 
of falling SHOW', ala), are ottui ‘trongl} ile<‘triHed, so that 
smart spaiks have been drawn Irom an ninlu-dl.i on which 
the snow was falling Jhit the law ol dectnc lepulsioii 
.shows Us at once that, as .soon as the drops in a cloud aic 
sufficiently electiiru'd, at hast the greatei part of then 
charge must pass to the l)«)undar\ of the cloiul. When 
thi.s occurs, the nature of the further bcliaviour of tin. 
charge presents no difficult \ . Tlie lenson for oiii i mgu 
Jarly complete ignoiance of the .souro* of atmo j»liein 
eh‘ctricity seems to he in the tact that it can oiiI> be 
discovered by mcan.s of experiments made ou a .sceitt \«r\ 
niucli larger than is nttaiiiabh* witli the ordmaiy i<‘ oukm 
of a laboratory. The difficiiltiis will piobaMy be cimIn 
overcome by the first nation which w'ill tro to the < \[»ciis(' 
of jiiodding the necessary nu‘ans. 

Numberle.ss other expJ.inations of the oiigiii of thunder 
storms hav^e been suggested; but the inoie n.isonablc ot 
these do little more than shift the <IifHcuIt>, foi tiiey begin 
by assuming (without any hint as to ifs soiiice) an elec 
tuHcation of the earth as a whole, or of the lower (some- 
times the upper) layers of the atmo.sphero. Induction, 
coDvcctioii, <kc., are then sujiposcd to effect the rest 
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Another and much less reasonable class of explanations 
de]>ends upon magneto-electricity. Some of these introduce 
the so-called “ unipolar ” induction supposed to be due to 
the rotation of the earth, which behaves like a gigantic 
magnet. Of this nature is the suggestion of Kdlund, 
which was recently crowned by the Academy of Sciences 
of Paris. That rapid variations in the caitli’s magnetic 
elements, such as often occur on a Luge scale, as in a 
“ magnetic storm,” have at least a share in the production 
of tlio aurora is a perfectly reasonable and even plausible 
hypothesis, long ago brought forw.ird by Ilalfour Stewart. 
iJut we have yet to seek the source of these variations. 

The brightness of a flash of lightning is usually much 
underrated. It is true that it raiely gives even at night 
an illumination greater than that due to moonlight. But 
it must be remembered that Swan lias ]»rove<l that the 
impression of a flash on the eye depends upon the duration, 
being nearly proportional to it, and steiidily incrcMsiiig for 
about a tenth of a second. Now the duration of a light- 
ning-Hash is (roughly speaking) only about one million tli of 
a second. This is proved by the l.ict that the most rapidly 
rotating bodies a])pctir to be abwsolutely steady when illu- 
minated by it. lienee, if it could be made to last for a 
tenth of a second, it would give near objects an illumina- 
tion one hundred thousand times nioie brilliant than that 
of moonlight. It must be remembered that the flash is 
not a mere line, but a column, of iiiteiisoly heated air, 
driven outwards from the tiack of the discharge at a rate 
initially far greater than that of sound. 

What is called “ summer lightning ” or “ wild-fire ” is 
sometimes a rather puzzling ])lieuoineiiOD. In the majority 
of cases it is merely the effect of a distant thiinderstorin. 
It is also often due to a thunderstorm in the higher strata 
of the atmosjiherc ovcrh(‘ad, — the reason why we hear no 
thunder being not so much the distance from the spectator 
as the fact that sounds generated in rarer air lose rajiidly 
in intensity as they are propagated into denser air But, 
besides these more common forms of the phenomenon, 
there is certainly a form of sheet lightning wlii<U occurs, 
without either sound or cloud, often close to the spectator. 
The ciiuso of this is not at all obvious. 

But the most mysterious phenomenon is what goes by 
the name of ‘*glo]>o lightning” or “fireball,” a pheno- 
menon lasting smiietimos for several seconds, and therefore 
of a totally different character from that of any other form 
of lightning. The fire-ball is almost incomparably less 
brilliant than forked lightning, because, t hough it lasts 
long enough to give the full impression of its brightiies.s, 
it is rarely brighter than iron in the state which we call 
“ rod hot.” It is always spherical, often more than a foot 
in diameter, and appears to fall from a thunder cloud by 
its own gravity, sometimes rebounding after striking the 
ground. It usually bursts with a briglit flash and a loud 
explo'^ion, ()c(*asionally discharging flashes oi lighiuing. 
No experimenter has yet succeeded in producing artificially 
any tlivug resemVAing these natural and intensely charged 
Leyden Jars. 

The term “ thunderbolt,” which is nowadays rarely used 
except by poets (and by the penny-a-liners), preserves the 
old notion that something solid and intensely hot passed 
along the track of a lightning flash and buried itself in the 
ground. Two distinct classes of phenomena ])robably gave 
rise to this notion. When lightning strikes the ground it 
often boros a hole of considerable depth, which is found to 
be lined in its interior with vitrified sand. This presents 
no ditliciilty. But Aerolites (t/.v.) are often found, in the 
holes v/hich they have made, still intensely hot, in conse- 
quence of their rapid passage through the ahr. A hasty 
generalization seems to have connected these two entirely 
independent phenomena, and thus given rise to the notion 


-THU 

of the thunderbolt The ancient notion that a lightning 
flash could occur in a clear sky is probably to be accounted 
for by the occasional appearance of these ultramundane 
visitors. 

The sulj)hurous smell of lightning, which is vividly de- 
scribed in the Odyssey^ is now known to be due to the 
formation of Ozone (i^.v.). 

For the precautions necessary to prevent danger from a 
thunderstorm, see Lightning (Jonductor. 

A whole volume of Arago’s col heeled w'orka is devoted to tliunder- 
slortus, and many iiiqtortHiit obsi^rvations ate to ho found in the writ- 
ings of Al. D'Ahbadie and oilier scieiitinc tiavellers. (P. O. T.) 

THCN-KHWA, or Thonegwa, a disiiict in the Pegu 
division of Burniah, lying between 17* 37' and 19* 28' 
N. lat., and between 95* 53' and 96* 53' E. long., with 
an area of 5413 8(j[uare miles. It is bounded on the N. 
by Ilenzada, E. by Rangoon, S, by the Bay of Bengal, 
and W. by Bassein district. The whole district is a large 
deltaic ]ilain, divided by the numerous channels of the 
Irrawaddy into saucer-shaped islands, with deep deiiressions 
in the centre. The Irrawaddy traverses 'J’hfiii-khwa from 
north to south, throwing off numerous branches until it 
falls into the Bay of Bengal. Geologically, Thiin-kbwa 
is com])oscd of “older alluvial clay,” differing from that 
of the Gangetic basin in being less rich in lime. 

The of Thiiii-kliwa i» 1S81 wa.s leturiied at 284,063 

(malc.s 160,131, females 133,932); lliiidiis iiumbeK'd 723, Alohum- 
meduii.s 1660, Cbn.stiaiis 0S9 and Buddhists 274,237. The largest 
towns in the district are Yaiidoou iiud Paiitamiw, with tMipuliitions 
(1881) of 12,673 and 6171 lespectively The laml is much loss 
feitilo than that of the neighbouring districts. In 1886-86 thy 
area under eullivution was 349,269 acres, and the cultivaldo area 
1,262,374 aere.s. Tlie )»riucipal crops are iicc, fiuits, vegetables, 
and sugar-cane The total levcmie rcaJi/cd in the year 1885-86 
amountid to .£194,737, of ■which tlie land contributed £66,690, 
Thun-kliwa was coiiMtitutcd a distnct in 1 876, and its liistury ]»revious 
to that date is identical with tliat of Ibm/ada, to wliicli adminis 
tiative division It originally belonged Dniiiig the lust Pmimcsc 
war no resistance was ollcred to the Biitish iu the distnc t as it at 
present exists except at the town of Ihmabyu. At the time of the 
sevond war Doimbyu w^as undefended, but, after the occupation ol 
Proiiie, AI)at IJtiin, an cx-thng\i of a small ciicle, succeeded in 
collecting a body of men and dtiicd tlic Butish. Early m Januui v 
1863 the enemy were driven out ot Donabyu, but on pciietiating 
into the interior the British were loiced to retire In u subseejueut 
engagement the Biitish wctc diiveii back; but the enemy were 
eventually disperse d and their w'orks eaptured. 

THUllGAU, or Thurgovia, a canton of Bwitzorland 
(ranking as so von teen th in the Confederation), takes its 
name from the river Thur. It is bounded on the N. by 
the Bbine, on the E. by the Lake of Conbtanco (tho can 
tonal frontier being so drawn as to leave the town of Con- 
btauce to Baden), on tho S. by a line running from Arbon 
on the lake west and south- west to Ilornli, and on the W. 
by a lino drawn from Ilornli passing east of "Winterthur and 
west of Frauenfeld to tho Rhino, a little west of Diessen- 
hofeii and opposite Schaffhauseii. It is thus shaped like a 
triangle, of which the Ilornli (3274 feet, tho highest point 
iu tho canton) is tho apex, and compriuos the middle basin 
ol tlioTbui. Its total area is SftlA square miles, ol which 
322*G (or 84*6 per cent.) is reckoned as “productive 
land,” 60*8 being covered by forests, and 6 '9 by vineyards. 
Of tbo “ unproductive ” portion no less than 50*5 square 
miles consists of the cantonal share of the Lake of Con- 
stance. According to the census of 1880, the population 
amounted to 99,552 (females being in a majority of 1000), 
an increase of 6252 on the census of 1870; of these, 99,026 
are German-speaking. In religion the inhabitants are 
divided, there being 71,821 Protestants to 27,123 Roman 
Catholics; the canton till 1815 was in tho diocese of 
Constance, and since 1828 has been in the reconstructed 
diocese of Basel, though for some time after 1873 the 
Government would not recognize the authority of Bishop 
Lachat, in consequence of Ixis support of the dogma of 
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infallibility at the Vatican council Tlic capital is Frauen 
feld (5811 inhabitants), and lloinanshorn (])opulation 3647) 
is an im[)ortant railway centre on tlio lake. The canton 
has many small villages, and the population is chiefly 
employed in agricultural pursuits, though cotton-spinning 
is raj)idly increasing. The orchards are so s})lcndid that 
Thurgau has been called “tlie garden of Helvetia.'* A 
network of well-made roads traverses it in every direc- 
tion. 

The Thurgau oiiginally took in all the country, roughly 8}M?aking, I 
between the Ucuhh, the Lake of Lucerne, the Khinc, and the Lake 
of Constance ; >ut many smaller districts (Zuncliguu, Toggenhurg, 
Appeu^ell, St Call) ucrc giadually carveil out of it. and the county 
was roducod to about the size of the pres(‘nt canton when in 12Gt 
it passed by the gift of the last count of K>burg to his nephew 
liudolph of llapsburg, chosiMi em]x*ror in 1*273. In 1415 the ( omit, 
l3uke Frederick of Austria (a llapshuig). was put under the ban ot 
the ornpiro by the emperor Sigismund for having aided Pope John 
XXI 11. to escape from Constance, and the county was oveiimi, 
Sigismund in 141 7 mortgaging to the city of Constance the appellate 
jurisdiction in all civil and criminal matters (“ landgericht** and 
"blutbaiin”) arising witliiii the county, which he had declared to bo 
forfeited in consequence of Ficderiok’s conduct. In 1400 some of 
the Confisleratcs, now becoming very eager for coiupiesls, overran 
and seized the county. Winterthur was saved, but in 1461 
Fiederick*s son, Duke Sigismuml, had pcrfoicc to cede the couiily 
to the Confcdeiatcs. Henceforth it was ruled as a ** subject dis- 
trict ” by seven meinbeis of the Lcaguo,— Pern, occupied in tlie Mcst, 
not being admitted to a sliaie m the government till 171*2, attcr 
one of the ^ars of religion. It nas only in 14td) that the Con- 
fedeiation (then consist lug of ton members) obtained fioin Coiistaiue 
lier supicmo juiisdiclioii, th lough the mediation of the duke ol 
Milan, hut there were still forty-ti\o minor juiisdietums belonging 
to vai lous lords, spiritual and temporal, Minch went oii till ITbS 
and greatly limited the power of the Confedciatcs Thutgau had 
liop«‘d, but in vain, to bo adinilted in 1499 a full mcmb**r of *tie 
(’oiifc'lciation. 

At the time of tho Reformation many of the inhabitants became 
Protestants, and bitter qiiaircls ensued between tho Protestant 
ami (^atholie (the latter having a large mujoiity) members of the 
Coiifcder.ition >\lio had rights over Thurgau, Mith legard to the 
toleration ol the new doctrines iii the “.sulqeet districts” such as 
Thurgau lly the iirst peace of Kappcl (13*29) the majority in eiidi 
“eommune” was to settle the leligron of that ** commune,” but 
by the srs'ond (1531, after Zwingli’a death) both religions weie to 
be allowed side by side in each “commune.” 'J'hurgau tliiis 
bceame a “cautoirot pairly,” as it is to this day. Its luleis, 
however, coiitmiiid to Match each other veiy closely, and Kilian 
Kcsselnug, otic of the chief military commandcis in 'JMiuigau, was 
ill 1613, on siisjueioii of having coiimvcd at the advance of the 
Swedes thiough Thurgau on Constance, seized by the (*atholie 
cantons and severely puiiislied. In 1798 Thurgau became free, and 
was one of the iiineleen cantons of the Helvclio republic, being 
foim illy received (like tho otlior “ subicet lands ”) as a full member 
of tho Swiss Confederation in 1803 by tho Act of Mediation It 
was one of the very first cantons to revise, in 1830, alter the July 
i(‘Vi»Iution in Paris, its constitution in a very liberal sense, and in 
LS31 nioposed a levision of the federal pact of 1815. This failed, 
hut tiie new fedeial constitntitins ot 1848 (of which one of the 
two diafters was Kern «)f Thurgau) and 1874 were apjirovcd by 
very large majoiitics. In 1849 the eantonul constitution wrns 
levisoil ainl tbe veto intiodiiced, by wlmh tlie ])eoplc might rej«‘et 
a bill pa‘<ftcd by tlio can tonal assembly. Finalj/, in 1869, the 
existing cori.stitntioii was draivn up, by wInMi the “initiative ” 
(or light of 2.300 clect»)rs to compel the c.intoiiiil asscinhly to take 
any siihiect into lonsiiler.itioii) and tho “ obligatory 
(by wlueb all laivs passcsl by the cantonal u.s.s«mbly, and all 
liiiam nil resolutions involving a ca]utal oxpcndituie of 59,000 
francs or an annual one of 10,900, must be submitted to a popular 
vote) were tuhotUicud. Tho rantoval frovcnniwnt of a 

legisl'ilive assembly (now ol iiiiiely-seveii uicnj/)cis, one to eveiy 
2.39 electors) and an cs.eeutive council of five members, both eIeeto<l 
directly by tho jreople; 5000 electors can at any time call tor a 
]) 0 ]»ulai vote on the question of the dismissal of cither one or tho 
other. Kiirthei, to sliovv the very democratic eliaracter of the 
constitution, it may be added that membeis of both houses of 
the federal assembly are in Thurgau elected diieid by the ]»eo]tlc. 
The “communes ” in Thurgau aio of no less than eleven or twelve 
varieties. Tho divisitm of tho lauds, Ac., of the old “biirglnr 
communes” between them ami the new euinmnnoH, consisting of 
all residents (with whom jrolitioal power rests), was carried out 
(1872) in all of the 214 communes; but there are still thirty-eight 
guilds or corporations with special rights over certain forests, Ac. 

The bout hUtury of tho canton h that by J. A. Piiplkofer, of which a lecoud 
and very much enlarged edition is now (1887) being published. 


THUllIJ, or Tiihrium, a city of Magna Grfecia on the 
(Ml of Tarcntuni, near the site of tho older iSybakis (rj.vX 
but farther inland. It owed its oiigin to an attoni])t made 
in 452 B.c. by Sybarite exiles and their descendants to 
repeojdo their old home. 1 he new settlement was crushed 
by Crotona, but the Atliciiuuis lent aid to the fugitivea, 
and in 446, or rather in 413, Pericles sent out to Thurii 
a mixed body of coloiu.sts liom various paits of Greece, 
among whom were Herodotus and the orator Lysias. Tho 
pretensions of the byl»arili‘ colonists led to dissensioiiB 
and ultimately to llieir exjudsion ^ peace was made wdth 
Crotona, and also, after a ]>(.iiod of war, with Tarentum, 
and Thurii rose rai>idly in j.nwer and drew' ->cttlers fiom 
all parts of Greece, especially iroin IVloponncsus, so that 
tho tie to Athen-s was not always acknowledged. The 
oracle of Deljihi determined that tlie city had no founder 
but Apollo, and in the Athenian war m Sicily Thurii w'as 
at first neutral, though it finally helped the Athenians 
Thurii had a democratic constitnlion and good laws, and, 
though we hear little of its history till in 390 it roccixml 
a severe defeat from the rising pow'cr of the Lucanian , 
many licautiful coins testify to the w'ealth and splendour 
of its days of prosj»crity. in the 4th century it continued 
to decline, and at length called in the help of the Homans 
against the Lucanians, and then in 282 against Tarentum. 
Thenceforward its position was dependent, and in the 
iSecond Punic War, alter seveial xieissitudes, it w'as de- 
peoplod and ]>lundere(l by Hannibal (201) Tn 191 a 
Homan colony w'as founded, with Latin riLdits, known for 
a time as Copue, but afterward.^ by the old name of Thiirii. 
It continued to be a place of soim* iniprutanee, the silua 
tio being favourable and the region fertile, and does not 
seem to have been wholly abandoned till the Middle Ages. 
Its site, near Terranova di Sibaii, is marked by consider- 
able ruins of the lloiuan lUTiod (cf Lenoimaiit, in Aattlemyy 
xvii. 73, and Darnabei, lArc/., xvi. 53 s*/ ). 

TllT'^HINGl A (Germ. T/tun/tr/nt), a territorial term 
without modern political Mgniikjince, designates, strictly 
sjieaking, only that district in H[>pcr Saxony that is 
bounded by the Weira, the Harx Mountains, the Saale, 
and tho Thiiringian Forest ; but in eoinmon parlance it is 
frequently useil a-^ c(iui\alent to tho Thiiringian states, t>., 
the group of small duchies and ])rincipaljtu‘s lying betwee*2 
Prussia, Hesse Nassau, Havana, and the kingdom of Saxony. 
The name is derned, wdth great ]>robability, from that of 
the Uerinundun, a branch of the preat Suc\ic family ; and 
the ancient Tliuringiun.^, a heatlien tube first mentioned 
in the 5tli century by Vegetiun Henatu.sare believed to be 
the descendants of that Teutonic people. Tlie Thuringians 
seem at one to base occupied territories stretcliing 
from the Elbe not far Iroui Hamburg to tlic Danube at 
Hatisbon ; but about 531 thcii einpiie was overt linnvn by 
tho united Franks and Saxons TJie noith part of their 
lands fell to the Savtuis, and was kiiowm for some time as 
the Nortli Tliiuinqian gau ; the distiict to tho south of 
the Thuiingian Forest w'as called Fnuu'onia after its con- 
(jneror.*? ; and the name Thuiingia w«. le-NtricIcd alnuK'-t to 
tho narrow limits hf vhirh it tu*\\ jnojnih tip/d/es Thv 
advance of tho bnibti to tbe east hank of V • hanlo about 
the middle of the 7th eeiiliiry made the Jimitatioii .still more 
exact. Thuringia remained under FraiikisJi dommum, and 
various Frankish counts ruled in the difrcrent “garis” 
into which it was divided. C'liri.stianity, if not intioduml, 
W'as confirmed in this district by tlic Jhiti^h ikmiface ; a 

* Tho T]nniugi.in st.'ites nio Sjx(* toburg- 

Hotha, Saxe-McMuingcii, Saxo AlldJiuig, S. lixvar/bnrg-Uu<lolst.iUt 
Scliwar/buig-Si>ii(U‘rsluius»*n, and tlm twf» juirn of ‘tpuw, all 

of which are beparalcJy dcsciibcd. J?c id<M tin the icini rimnngia 
also, of cnuise, inclinlcH the v.nuous ‘*('X‘lav«“» of Piiihsia, Saxonjr, 
Bavaria, and Bohemia wlinli lie pmbedfled among them 
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bishopric was founded at Erfurt ; and under Charlemagne 
the Thiiringian mark was the base of active operations 
against the heathen Sorbs* In 839 the title of duke of 
Thuringia (ducalus l^oringvhst) appears ; but that of land- 
grave seems to have superseded it ; neither dignity implied 
sovereignty over the whole district. Otto the Illustrious, 
duke of Saxony (880), added Thuringia to his duchy, but 
the union was not permanent. About the beginning of 
the 12th century Louis the Springer, builder of the Wart- 
burg, rose to eminence among the Thuringian nobles ; 
and about 1130 his son, also Louis, was appointed land- 
grave by the emperor Lothair I. Thuringia now began to 
be a united land under one prince \ and the landgraves, 
who acquired the Saxon palatinate on the fall of Ilonry 
the Lion of Saxony in 1180, rose to considerable power. 
The last landgrave of this line was Henry llaspe 
(1242-1247), brother and successor of Louis the Saint. 
Ilis death was followed by a devastating war of succes- 
sion between his niece Sophia, ducliess of Brabant, and 
Henry the Illustrious, margrave of Meissen (1221-1288), 
whoso mother Jutta was a Thuringian princess. Peace 
was finally established in 1263: So])hia received Hesse, 
and Henry took the rest of Thuringia, the general 
history of which thenceforth merged in that c f Meissen, 
and later of Saxony, although it maintained its separate 
name. Thuringia was included in the administrative circle 
of Upper Saxony (see vol. xxi. i» 352, note 3). For its 
8ubso(iuent fate, and the rise of the present Thuringian 
states, see under Saxony (vol. xxi. pp 353 sq.). 

Tlip most stiikiijg natural featiiro of Tliiiiingia is the Thuringian 
Fori'sl [Thnrinqf)rivahi\ a range or h^atoni ol lulls, cxtcncling iii 
an iingular lino Iroin tlie npighbouilioful of Eisenach in the north- 
wei»t t(i the lioheriKtiM'ncr Kuliri on the liavaiMii fioiitier on the 
aoiith-casf, anti foinung the fiouthcrn houiithny of Thuiingia, 
scpaiating it from Fianoonia. On the south cast it is continuetl 
dll cell} liy the Fraukciivvald Mouiitdins to tlie Fichtelgcbitgp, 
which IS 111 immediate connexion with the Erzgebirge, while on 
the north-east It approat lies the Harz Mountains, and thus takes 
its place in the great Sudctie chum of central (lermnuy. Tlie 
length of the Thuiingun chain is 70 miles, and its Ineadlh varies 
from 8 to 25 miles. It nowhere liscs into ])caks, and only a few 
of it.M rouiidctl suminiU reach the licight ol 3(»00 feet , the suet e.ssivc 
lulls melt into each otlier in gentle undulations, forming a con- 
tinuous and easily traced comb, and only the noilh west slojjes are 
precipitous, and seamed with wimling gorges. This mountain- 
range encloses nian\ cbarmiii^ and romantic valley.s and glens; 
the most juoiniiient feature of its picturesque scenery is formed by 
the fine forests, chiefly of pines and firs, which clothe most of the 
hills. The north west part of the system is the loftier and the more 
densely wooded, as well as the moio beautiful; the biglie.st .sum- 
mits hero aie the Grosser Beerbcrg (3225 feet), Schiieekopf (3179), 
and the Inselbeig (2957), all in the duchy of Gotha. The south- 
east ]Mrt of tlie Thuringian Forest is tlie inoio populous and in- 
dustnal, the chief summits are the Kieferlo (2851 feet) at Stein- 
heid, the Hlessberg (2834 feet) near Sclialkau, tlu AVurzelberg 
(2746 feet) near Oelze, and the Wotzstein (2719) near Lohesten. 
The crest of tlie Thuiingian Forest, from the Werra to the Saalc, is 
traversed by the llennsteig or llmnstcig, a broad path of unknown 
antiquity, though it is believed to he referred to in a letter of Pope 
Gregory III. dated 738. The name means probably “froiitiei- 
patli ” ; and the path marks in fact the boundary between Tlmringia 
and Fianconia. Jt may bo also regarded as part of the boundary- 
line between North and South (lermany, for dialect, customs, local 
names and costume are ditTcrent on the two sides. 

THTTJHNaORUM LEX. See Salic Law. 

THURLES, a?) ancient market-town of Ireland, in tbo 
county of Tipperary, and the seat of the Catholic arch- 
diocese of Cashel, is pleasantly situated on the Suir, and 
on the Great Southern and Western Railway, 46 miles 
east of Limerick, 29 west from Kilkenny, and 87 south- 
west of Dublin. The cathedral of St Patrick is a beau- 
tiful building, erected at a cost of £45,000. The town 
is the seat of other important Catholic establishments, 
including an Ursuline convent, in which is a large board- 
ing-school for young ladies ; a Presentation convent ; St 
Patrick’s Catholic college (1829) for ecclesiastical students, 
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where was held in 1850 the synod of Thurles, composed 
of ail the Catholic bishops of Ireland ; and an establish- 
ment of Christian Brothers, who devote themselves to the 
instruction of boys on the Lancastrian method. The town 
has a considerable agricultural and retail trade. The 
population was 5008 in 1871, and 4850 in 1881. 

Originally the town was called l)uilas 0*Fogarty. In the 10th 
century it was the scene of the defeat of the Irish by the Danes. 
A proceptory was founded licre by the Knights Templars, W'ho pos- 
sessed themselves of a rastic elected eaily in tlie 13Ui century. A 
castle w^as subsequently erected by Janies Butler, first lord palatine 
of Tipperary, of which till recently a tower still remained. 

THURLOW, Euward Thurlow, Baron (1732-1806)^ 
was born at Bracon-Ash, in the county of Norfolk, in 
1732. His father was a clergyman, and held successively 
the livings of Little Ashfield in Sufiblk and of Stratton St 
Mary’s in Norfolk. His mother Elizabeth was the daughter 
of Robert Smith of Ashfield. Thurlow received his early 
education at home. He was next placed under the care 
of Mr Brett at Seaming, where ho remained for four years, 
and was then sent to the grammar school of Canterbury, 
where he was considered a bold refractory clever boy. In 
October 1748 Thurlow entered Caius College, Cambridge, 
and speedily justified his school reputation. The dean of 
the college, upon the extent and accuracy of whose classical 
acquirements grave suspicion ret ted, had directed him, as 
a punishment for some act of insubordination, to translate 
a passage of the Sjxrfafor into Greek. Thurlow executed 
his task with care, and then gave it for rcvisal, not to the 
dean, but to the tutor of the college. When repriinaiiiled 
ft>r having thus infringed the college rules, Thurlow 
retorted that he had carried his exercise to one who could 
inform the dean whether or not he liad obeyed his orders. 
The insult was too grave for rustication, and yet too slight 
to jiLstily expulsion. Thurlow was therefore jicrmittod to 
withdraw his name from the college books, and he left Cam- 
bridge without a degree (1751) He now took chambers, 
and began regularly to keep terms in the Inner Temple, 
which ho had joined while still an undergraduate, lie 
was for some time a pupil along with the poet Cowper in 
the oflice of Mr (liapman, an eminent solicitor in Lincoln’s 
Inn. On 22d November 1754 Thurlow was called to the 
bar, and subsequently went on the western circuit — at 
first with little success. But the tide turned. In the 
case of Luke Robinson v. the Earl of Winchelsea (1758) 
Thurlow came into collision with Sir Fletcher Norton, 
then the terror of solicitors and the tyrant of the bar, and 
put down his arrogance with dignity and success. From 
this time his practice increased rapidly. In December 
1761 ho was made a king’s counsel, through the influence 
of the duchess of Quoensberry. lii January 1762 he was 
elected a bencher of the Inner Temple. It now became 
necessary for him to take his side in politics, and, after 
repeated oscillations, and with some liesitaney, Thurlow 
threw himself into tlie ranks of the Tory party. In May 
1768 he became member for Tainworth. lii 1769 the 
Douglas Peerage case came on for hearing in the House of 
Lords, and Thurlow, who liad drawn the pleadings some 
years before {J^ofes and Queries, 3d ser., iii. 122), led for 
the aiipollant in a speech of great ability and analytic 
power. In Marcli 1770, as a recognition of his defence in 
the jirevious January of the expulsion of Wilkes, Thurlow 
was made solicitor-general on the resignation of Dunning, 
and in the following year (23d January 1771), after he 
had enhanced his reputation with the Government by 
attacking the rights of juries in cases of libel (Ilex v. 
Miller, 20 State Trials, 870-896) and the liberty of the 
press (16 Parly, Hist,, 1144), was raised to the attorney- 
generalship, y Thurlow’s public life was as factious as his 
youth had been daring. His violent hatred of the Amer- 
ican eoloniste^ and his extreme and imprudent assertioni 
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that as attorney-general he might set aside by scire facias 
as ^rfeited every charter in America (debate on the 
American Prohibitory Bill, 1 8 P. //., 999) ; his speech in 
aggravation of punishment in the case of Horne Tooke (20 
St, Tr,^ 777-783), when he argued that tlio prisoner ought 
to be pilloried, because imprisonment was no j)enalty to 
a man of sedentary habits and a ftne would be paid by 
seditious subscri[)tion ; and his consistent opposition to all 
interference with the slave trade, — are characteristic of the 
man. In 1778 Thurlow became lord chancellor and Baron 
Thurlow of AsJifield (June), and took his scat in the 
House of Lords, where he soon acquired an almost dicta- 
torial power. He resolutely opposed the economical and 
constitutional reforms proposed by Burke and Dunning. 
Under Rockingham he still clung to the chancellorship, 
while conducting himself like a leader of the opposition. 
To the short-lived ministry of Shelburne he gave a con- 
sistent support. Under the coalition of Fox and North 
(April to December 1783) the great seal was placed in 
commission, and Lord Loughborough was made first com- 
missioner. But Thurlow, acting as the king’s adviser, 
and in accordance with his wishes, harassed the new 
ministr5% and ultimately secured the rejection of Fox’s | 
India Bill (24 P, II,, 220). The coalition was at once 
dissolved. Pitt accej)ted office, and Thurlow again became 
lord chancellor (December 23, 1783). At first he sup- 
ported the Government heartily, but soon his overbear- 
ing temper asserted itself. Imprudently relying on the 
friendship of the king, and actuated by scarcely disgui.scd 
enmity to Pitt, Thurlow pas.sed rapidly from occasional 
nets of hostility to secret disaffection, and finally to oj)en 
revolt. He ilelivcred himself strongly against a bill, intro- 
duced without his privity, for the restoration to the heirs 
of attainted owners of estates forfeited in the Jacobite 
rebellion of 1745. Partly to please the king and queen, 
partly from dislike to Burke, and partly j>erhaps from a 
real belief in the groundlessness of the accusation, he 
BU])ported Warren Hastings on every occasion “ witli 
indecorous violence.” His negotiations with the Whigs 
during the discussion of the Regency Pill (1788- I9tli 
February 1789) went beyond the limits of mere perverse 
coquetry, and were designed to secure his seat on the 
woolsack in the event of Fox being called to power. Ilie 
climax was reached in 1792, when he virulently attacked 
Pitt's bill “ to establish a sinking fund for tlie redemption 
of the national debt,” not on account of the economic 
objections to which it wm justly liable, but on the trivial 
ground that it was an unconstitutional attempt to bind 
future parliaments. The lull was carried, but only by a 
narrow majority, land Pitt, feeling that co-operation wdth 
such a colleague was impossible, insisted success! idly on 
Jiis dismissal (Juno 15, 1792). The ex-chancdlor, wdio 
had a few days before (Juno 12) been created Baron 
Thurlow of Thurlow, with remainder to his brothers and 
their male descendants, now retired into private life, and, 
with the exception of a futile intrigue, under tlie auspices 
of the prince of AVales, for the formation of a ministry 
from which Pitt and Fox should bo excluded, and in which 
the earl of Moira should be [iremier and Thurlow chancellor 
(1797), finally abandoned the hopes of oflice and the 
dictator8liii> which ho had so long exercised in the House 
of Lords. In 1795 ho opposed the Treason and Sedition 
Bills without success. In 1801 ho sjioko on behalf of 
Horne Tookn —now his friend — when a bill was introduced 
to render a priest in orders ineligible for a seat in tlie 
House of Commons. His last recorded appearance in the 
House of Lords was on May 4, 1 802. He now spent his time 
between his villa at Dulwich and Brighton, Bognor, Scar- 
borough, aud Bath. He died at Brighton on 12th Septem- 
ber 1800, and w^as buried in the Temple church. Thurlow 
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was never married, but left three natural daughters, for 
whom he made a handsome provision. The title descended 
to his nephew, son of tlie bishop of Durham. 

Lord Thurlow was a master of a coarse caimtic wii, which Jiabitii- 
ally in his private and too fretpuMitly in his imblic life displayed 
itself in profanity. lb* was a good <las.sical scholar and made 
occasional tmnslations in vciso fioiii Ilonior and Kuriiddcs. His 
judicial and his ecclesiastical jiatronuge was wisely exercised ; ho 
was tho patron of Dr Johnson and oI (hahhc, and was tlie, first to 
delect tho great legal mciits of Eldon. ♦iliurlow’’a ^lersonal ap- 
pearance wm stTiking. Ills daik eoniplt Kion, liarsh hut regular 
features, sevoro and dignified deineanoni, pnrcing Idack eyes and 
bushy eyrdirow's, doubtless eoiitritmtcd to bis professional and 
political eminence and piovoked the sarcasm of Fox that ho looked 
wiser than any inan ever mrs Yet lie wa.s far fiom being an 
impostor, lly intense Iboiigh iiicgulai application lie bad ac- 
(piiied a wide if not a profound knowledge ol law. (Mear-lieaded, 
bclf-coniident, and ibient, able at once to leason temperately and 
toasseit strongly, capable of giasjung. rapidly assimilating, and 
forcibly repioducing minute and < omplicatcd ilet.iils, be possessed 
all the (lualities which comimuid siiciess. His speetbes in the 
trial of the duchess of Kingston foi big.imv (‘.iO S. T , 3r>.^»-C51) 
arc singularly vigorous and ellcctive, while liis l.iimms o)u‘mng m 
the Douglas Peerage case and bis argument for the crown in 
Campbell v Hall (liO >V. T., 312-310) show that be might have 
reiuleied liigh service to the judicial litcralnre ot his eoiintiy had 
he relied more u] ion his ow'U industry and less upon the Icaining 
of Hargrave and Kenyon 

See T,onl ('ftTiU'Bcirs of the (^hmieelfors, \if I.*) I 'W.*! , loss's Jmhns oj 

Fmlanti, vlii ."Tl 3%, puhhe f^hatarUtt, 17SH, tYotes uttd Quettes^ ‘.M si-i , in 
‘28‘J, 3«l 8CJ , III 12 \ RfpoHt ol Ins •leusiniiv l»v liiowti, DickeiiN, lowl \ csey 
(.)utiir>i), Statesmen of the Tiuu ot Gtuige I! I (A. W 11) 

TIIUHSO, a seaport, police burgh, and burgh of barony 
of Caithness, Scotland, is situated at the mouth of tho 
Thurso, on tho beautiful Thurso Bay, at the northern 
terminus of the Highland J’aihvay, 21 miles north-west of 
Wick, and 307 north of Kdiiiburgh by rail. The new 
town, regularly built with broad streets and good houses, 
is steadily increasing in population In Macdonald 
Square, now laid out with ornamental wuilks, theie is a 
statue of Sir John SiNtLAUt (7 c.). Along the sands 
a proiiienado 300 yanis in length was loriu(‘d m 1882 
The town hall (1870) embraces a court loom and rooms 
for tlic free public library and themnseum, which contains 
the geological and botanical specimens of Robert Dick, 
the “Thurso baker,” commemorated by Samuel Smiles, 
as well as a large collection of northern buds. In the 
neighbourhood aie large quarries for Caithness Hairs, which 
are cut and dressed lu the town. They constitute tho 
principal export, but the tiade of tin* poit is liindeieil by 
the incomenieiice of the harbour. There is, liowvver, 
communiration wnth the south and w’e.st, and with Orkney 
by steamer from Serabsttn* pier, 3 miles to the north. To 
the cast is Thurso (Vstlc, the resideiico of the Ulbster 
branch of the Sinclairs The population in 1871 was 
3022 and in 1881 it was 1026 

Tlnii'so was tlie ctiitie of the Koiso power on the mainland when 
at its lieigbt undei Tboitinn ^1014), and altei wards till Ibo battlo 
ol Largs Oount iModdan, m‘)»bew ot King Diinean, quartered his 
army lor a time at TIiuim), wliiih he teims “the town of l^aith- 
iiess,” and was jiliMitifully' sni»|ilie(l by s])o.l liU ‘siirpieed and 
slam by Tborkel m lOJO In the time ol iMiileolm 11 I'ail Kilcnd 
resided 11 ) tlio town Jn lt>3'J it was ruMti'd a biiigli ot baiony, 
and was tlie seat of (ho sbeiiff c*omls of the iianity lill they wero 
removed to Wk k 111 1S28. 

THYME. The genus 77 / (iiat. oru. ^,nA/o/a) com- 
prises a number of fragrant aromatic iimlei.slniibs, with 
very small lca\es and whorls of small lilac flow'cis in the 
axils of the leaves or at the ends of the bianchcs. Tho 
cointnon garden thyme, a native of the Alcditcrrancan 
region, is Thymm vultjaris\ the wild thyme, of our bank.N is 
T, SerpylUim. .\rarjoraiii {Orajantm) is al.so clo>uIy allied. 
All these plants are remarkable for their essential oil, to 
which their fragrance is due. From tins oil is produced 
by distillation a .substance known as thymol, analogous to 
camphor. It is homologous with plicnol or carbolic acid, 
and may be used as a disinfectant and germicide. 
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TIBBTLS, or Ti:bU‘S, a iioimid raco of North Africa, 
occupying the eastern section of the Saliara from about 
1 li**, where they are conterminous with the Tuanjg J»crber8, 
to a])out 24-‘’ E. long., and from Fezzan southwards nearly 
to Ijake Tchad, 25'’ to 1 5 ’ N. lat. Tlieir ’westenim(»st settle- 
ments are the oases of Agram, Kawar, and .Ict)ado, their 
northernmost the district of Qalnin within tlio Eczzan 
tiontier, while south and south*ea.st tlicy merge gradually 
in the Negroid tiojuiiations of Kaiiein, JIouiu (Tidiad l>asin), 
\V«ulai, and north-west J)ar-Fdr. Jhit the heart of the 
nation is concentrated in the central jegion of Tilx'sti or 
Tn, wdieuco they take their colh‘ctivo name of 'I’ib-bii or 
'ru-bu, f.c., “]>eo]»h} of 'filx'sti or Thi'io are two 

main divisions, - the northern Tt'<l a, moio or le.^s full-blood 
Tibbus, and tlie southern Dusa, more or ic'.s mixed or 
Nt'groid Tibbns. Somewhat more distantly coimeefed w ith 
the same family are the llaeJo ol the eastern and soiilli 
castmn oases and the Zoghawa (Zaghwa) of l)ai-Fhr, 
making a total ])opulation of about lth),O()0, distributed 
as follows : — 

Tetli (Tihesti, Qatnhi, K.nvar, Agiaiii, &.r ) 29,00o 

Dast'i < Boika, parts ol Kuaeiii, Waditi, bioitili, 

.*111(1 lioiuii) . . . .'ll, 000 

Rk'Ic 'Wiiijyaiu'.i, (Juio, AVuii) . 20,000 

ZegliAwu (lioilh IMi-Jm'u;. . . UO.OoO 


190,000 

ThuTibluis, who iti'* not (\pressly in< iitioiied uiulci tins immc hv 
ancient or medncvul wiilci, arc nsiully idcntiiuMl with tin* 
(.hirumuiitos of HHnidotii*< (iv. Ks*), whose capital was ttaraina 
(Ediisi’s (Icnuti) in Pii.i/ani.i (Fc//an), and of whom Ptolemy al- 
rcftily Hpolvii douhtlullv as Ktlimpiaiis (N'i^rocs/;: "Orrufu St kuI 
airdov i)Sri /xtiWop ALOiuttup (i i>). But Leo Afiicanus t1ansl<l^ 
them to tlm Ih’rhcr (oiincxiou, whose* littli goal divKsioii ho deal-* 
with lunh*!’ tin* iiaim's ol (liimcii ((hiiMinantcs’') ami Iturdivi oi 
IJardo.i, that is, the Tishi of the Ikidai oisis, Tihcsti - Lastly 
fJartli on tingiiisli<} giouiuh grouped thmu with tlm Kaieiii of 
Bornn, w'lioan* iiinloiihtc(lly Ncgroi's ; and since hii time (IS.'ii-.'iO) 
the Tilibus liavc hccii legaided liy most ctlnioiogids us a Negio oi 
at least a Ncgioid p<‘ople ** Naclitigal, who Ii.i't studied them 
more carelully Ilian anv modern ol»s(rver, «e<‘s good uason to 
ohallciigo this (‘oiielusion {o/> cU ^ eli. vii.); and, aitliouih his 
own inferonecs an* somewlmt vague, ho supplies suHieieni cMdenee 
for a solution of this dillieult ellinologiial proldeni. Tlnne can he 
no doiihl that tlio Tcda, or trm* Tihbu, piuhably identical with 
tlie Tedamniisii, a branch of tin* (hii*i!iiaiiie,s, ])laeed by Ptolemy 
south ot tluj .Sainariiyeii 111 Tiipolitari'i,^ aio physKnlly a Ilaiuitie, 
not a Negio ]*ouj)le, closed y resemhling tlieir western Tuai('g 
neighbours. Tliey arc a ]miv hoinogLMieous laee, who hav(‘ foi 
ages undergone no jiereeptiblo change in their loeky hoinoH, and 
who arc still di'itinginsbed l»y tlio regular ieatures, long black 
niiglelty hair, li.iiigiily b.siring, and fierce expression common to 
80 many of the Borber and otlier H.rmitic jieoples. Mostly of 
mid«llo si/e, tliey aio liiiely }»roj>ortioiied in all llieii liinba, cxe(*pt 
tlift Homewliat too amall hands and foet, with lighter complexion 
than that of the southern Dasa, and no trace of the Hat no.se, thick 
tumid lips, or other marked eliaractcristies of the true Kegio. 
“Their women ure elianniiig while still in the Idooiu of youth, 
unnvalhsl amongst tluur sisters of North Atriea for their physical 
lieanty, jiliant and graceful ligur(*s’* (Kean(*’.s Meclas^ xi. j». 429). 
But there has been a general displacement ot the ra(»e southwards , 
and, while only a few still linger m the northeiii Q.itrun and Kulaia 
districts, larg<‘ niimliers have siiieo medi.evul times |MJiietratcd into 
the Kammi, Bmiin, Wadai, and D.ir-Kiir regions of cent ral Sudan. 
Here th**y have every w'liere merged with the native.s, bo that in tlie 
Dasa, Kaiiemhu, Ivaiiiiri, Baele, and Zogluw’a groups the Tihbu 


* Cf. Kaii»*m-bu — people of Kiiuein, hu hi*ing the plural personal 
postfix aii'iW'eriiig to the B.mtn pretix ftn, /m fBa-Suto, Wa-Ganda, 
Ac.), and to the Intoi Fiil-l)p-=Fiil pcojde nr Fulahs from Pilil. In 
Tedaga the root ta means “rock”; hence Tu-hn **roek-dwelleih,” 
as deserihed hy Herodotus and as explained i.i their Arab desigiuatiou 
Jiesha^lehy from m//flrrf=ro<!k, lull. 

- See Vater, AlithridfUcSt ii. p. 43 of Beiliu ed. 1812, and Naehtigal, 
tS^hara und ^^udfin, 1881, ii. p. 189. 

* “ UrsprUnglich ein Negervolk,” Lepsius, NuUsche Orammatik 
{EiiMtimg)t Berlin, 1880. 

^ The original iiihahitonts of the Eiifara (Kufra) oomis in south 
Tripolitana were Teda, some of whom still Hiirvive in a small hamlet 
south of Jebel Nari. Since the beginning of the 18th century they 
have been replaced elsewhoi'e in Kufara hy the Zwiya Arabs from the 
Leshkerruh oases. 
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race pn'sonts all the shades of tiausitiou between tlie true Negro 
and the true Hamite that are also found to prevail between the 
biaeks of w'cstern Sudan and the Tuareg Berbers, and between the 
Nubas and othei eiistoni Sudan Ni'groes and the llnmitic Gallas, 
tSomaii, and Be]a.s. 

Tlic same tr.insitioiuil sta^ges are observi'd in the Tibbu forms of 
speiM ]|, which cimstitute a wide-8pread liiiguistu: family, whoso must 
arclinie and puusl biaiieli i.s the Tedaga of TTl>e.sti (Nachtigal). 
Throngli the southern I)as.iga the Tedaga merges in tho more 
highly develoiH'd .and more iv'ceut K.anem, Borim (Kniiuii), Ennedi 
(B.a(‘le), and l>.ir Fur (Zogliawa) dialeiits, wliiili, owing to tho ab- 
sence of grammatical gtimler and some other struct in al fenl tires, are 
asually elassid as Negio laiigiuiges. But a Negro longuo could 
not have .aiihcii among the IJaiiutesof the ^fibosti uplands, und tho 
explanation ol this liiignistie diflieiilty is obviously the same as 
th.it of the phy.sieal pn//le. The Negro aflmities ol the southern 
membur.s of 1 h(i groii]) hiivo aiisen through asaiinilatioii with the 
oiiginal and now* partly displaced Negio idioms of central Sudan. 
Theie icmains the final dilbcnlly that Teclaga itwdl lia.s absolutely 
nothing in eomiiion with the BiiLcr or nny otlier Hamitic tongm*. 
JftheiYtoieit IS iii'itlicr Jiamitic nor Nogio, tin* only two stock 
l.nignijges lecogni/ed l»y Lepsiiis in Alrii’a {hjk cit.y how is 

it to be placed ' Fiisl ot all Le]).sins*s hasty genciali/atioii, wholly 
iiicoiisistenl ns it m with the conditions occiiiiing in oilier parts of 
the eoiitiiienl, must be iiiilie.sitatiiigly rejected, llooni luivin/j 
ibns been toiind for otb(‘r liiignistie iamilies, the Tedaga of Tibesti 
may be leadily exjdained as an independent c\olutioii from a 
pnliieval 'I iIibu-Bcibe) germ, analogous to otbei lingui.stie e\olu- 
tioiiHin other isolated oi inacetsdble bighlaiid regions, .sueh us the 
(\iueaMis, I be Byi’cnees, and the An.dinnc t'lbleland TJie common 
germ, fsM'iil hilly c\aii(‘s( cut m it^ nature, has long siiieo peiibhrd, 
or ean no longer be deteeted, and the Tiblm and Beibt*!* hinguagis 
sbiiid side by side as now fund.iment.illy dhstinet, xihile the two 
i.wes still lemain pli\sie;il]v one. Tin* TilLns are Iberefore a 
llamiln* people, wdio in t heir secluded uxkj lioims lia\c bad time 
to evolve un independent form of spetdi, wbnh solltbv^auls has 
iH'Come largely as.'iiimlated to tin* Smlaiiese Negro dialects. 

Lying on the trn<k of the great cai avail route between 
Kezzuii and Lake Tchad, the Tiblms have always been a 
predatory race, Iciying blackmail on the convoys passing 
through tlieir territory, maintaining intertribal feuds, and 
carrying on constant warfare with the surrounding Beibcr 
and Hudaneso jiopulations. Tliis, eoinbin(*d wdth tlio 
severe struggle for existence in tlieir jnhosjntable upland 
valleys, has reuih‘r(‘d them linrsli, gn‘(‘dy, and suspicious, 
— sentiments reflected in tlimr haul leulurcs and slern 
ex])resHi()n. Till coiiijiaratively recent times all w^rc 
]>agan.s, wdicin'o the t(*rin Kufra (Kufaia), ‘'Land of tlie 
Ibilielicver,^’ applieci by the Arabs to the southern oases 
of Tripolitana. Ihit for tw^o or three centuries they have 
been zealous Moliammedans, and some have even lately 
been brouglit within the influence of tho iiolitical Seniisfya 
sect (see Tripoli, below), Thi'y are a frugal race, living 
mostly on goat’s milk, dates, berries, durrha, and the fruit 
of the diim-paJm ; nevertheless they are of robust con- 
stitution and remarkably agile. They are also intelligent, 
cro.ssing tho wilderness by a sort of instinct quite unintel- 
ligible to tho stranger, and in all ordinary transactions 
they dis])lay surprising tact and shrewdness. The tribal 
organization embraces durdai or headmen, maitiaox nobles, 
and the common folk, wliile tho unwritten law of custom 
rules sujiremo over all classes. The w'onien, who are orderly 
and industrious, arc well treated, and the polygamy allowed 
by the law is little practised But the vendetta is still a 
social in.stitution. (a. h. K.) 

TIBER. See Italy, vol xiii. pp 438-439. 

TIBERIAS, now abarIya, a city of Palestine, on the 
western shore of tho Sea of Galilee or Lake of Tiberias, 
occupies a narrow strip of plain under a liill in a foverisli 
but fertile situation. Recent estimates place the popula- 
tion at from 2000 to 3000, — about half tlie inhabitants 
being Jews, and many of the latter immigrants from Poland. 
Tho streets aro indescribably filthy, and an Arab saying is 
that “the king of the fleas holds his court at Tiberias” 
The w^alls of the town and the castle on tho north were 
in great part ruined by an earthquako in 1837, when half 
the population perished. Tho most interesting building 
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is a very ancient synagogue by the lake, the lower story ] 
of wliich is said to have been unatiected by the earthquake. 
Outside the town are tlie plastered monuments (“whited 
sepulchres *') of Jl. Akiba and Maimonides Half an hour 
to the south nro the famous hot batlis mentioned by Pliny 
V. ir) [71]). .Foseidius calls this })lace Kmmaus, 
which has suggested aji identification with Hainmoth dor 
(Josh. xxi. 32) or llammon (1 Clirou. vi. 76 [61]), names 
which pcrliaps point to the existence of thermal springs 

Tiberias was foniiile«l by lloiod Antij)a.s apparently nol bofon* 2C 
A.T).,^ and so was quite a new j»laoe at tin tune of our Lord’s min- 
istry in (Jalib'c. aShI, tbougli it became the cajiital of Galilee, it was 
at first a purely Gnek city, which aci-oiiiits tor its not ap]K*aniig 
among the scenes of the Galihi'an ministry. It .joined in the war 
ol liberty, but yieblod without resistance to Ves])asiaii, and was 
icstorod bv him lo its master Agrippa, on whose death in DO 
it fell directly under Itoman rule. Tho jibicc e.inio to lie a giiat 
seat of Jews and .Icwish Ic.aning : it was the lesidenee of lb Judah, 
the editor of tlic Mishnah ; ami, though the schools of Palestine 
were ultimately oveisliiidoweil by those of Babylonia, tho sebool 
of Tiberias was still famous in the tunc of Jerome. Aeeordiug to 
Kjuphanius, tho lirst Ghnstuiii eliureh W'us built by Constantino, 
and from tbi'. time we bear of bishops of Tiboiias. Tlio Amhs took 
Tiberias in dli7 ; it was lesloicd to Chn*-tendoin by Tailored, but 
yiebled to Salatiin in 11^7 after the battle of Ilitfin. It was again 
in (diristian bands fioni llilO to 1*217. In the mnblle of tbo IStli 
century it was one ol the foi tresses of the i enow nod Sheikh Zahir, 
who for many yeais deliiMl the Turkibli powci. 

TlUKPIl^S (12 b.<’-37 a i».), empiTor of Rome, whose 
full uamo was Tim-i:ius (hiAumus Nkro, was bom on tho 
Palatine Hill on lOtli Nov(‘mher 42 bo. When ho licoaine 
a moniher of the imperial family, the court genealogists 
made him out to bo one of tho auci(‘nt patrician Claudii; 
but tlie jicdigree is at some points difiicult to traco,. His 
fatlier, wlio boro the saino name, was tin ollicer of Julius 
(Ja‘sar, who afterwards ] proposed to coufiT honours on the 
UNsassins, then joined T\iark Antony’s brother in his mad 
attack on ()ela\ian, took refuge with Mark Antony and 
relurnotl to lioino w’lu n tho general amnesty Avas proclaimed 
in 39 n.<'. Livia, the motlu'r of Tilmrius, A\a.s also of the 
Claudian fatiiily, out of which lur father had juissed by 
adoption into that of tlio lavii Drusi, Karly in 38 J^ivia 
w'as amieahly cedisl to OctaA inn (the future Augustas), and 
three months after Iht now mariiago Drusus, brother to 
Tiherius, A\as horn, Li^ ia had no ehiidron liy Angiistns,an<l 
therefore devoted all her nmiarkahle gifts to the advance- 
inent of her sons. Tin y W(‘re treateil w ith high considera- 
tion by tho emperor, yet Augustas lield firmly to the hope 
that liis throne might be lilled on his death by one in 
w’hoso veins ran the blood of the Octuvii; and not till 
Tiberius was ])ast forty did there appear any probability 
that ho woulil ever rise to be einiieror Ho jiassed through 
tho list of state offices in tho usual jmncely fashion, 
beginning with the iiuaestorship at the ago of eighteen, 
and attaining the consulate for the first time at tw'enty- 
nine From the groat capacity for civil business wdiicli he 
displayed as emperor it may bo inferred that he a]»plied 
himself wdth determination to leani the busbicss of 
government. 

But from 22 to C b c mid again from 4 to 10 a. i> by 
far the greater jiart <if Tiberius’s life was spent in the 
camj) His first service wus as logionair tribune in one 
of the desperate and arduous wars wliieii led to peace in 
the Spanish peninsula through the decimation, or rather the 
extermination, of the rebellious tribes. In 20 b o. Augustus 
sent Tiberius with an army to scat Tigraiies of Armenia 
on the tlirone as a Roman vassal As Tilioriua approached 
the frontier of Armenia, he found its throne vacant through 
the assassination of tho king, and Tigranes stepped into 
his place without a blow being struck. Tiberius crowned 
Tigranes king witli his own hand Tlien tho Parthian mon- 
arch grew alarmed and surrendere<l “tho spoils and the 

• See the discussion in Schurer, Oesch. th JmI, Vulkes, li. 127 mj. 
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standards of three Roman armies.” The senate ordered a 
thanksgiving such as w^as usually celebrated in honour of 
a great victory. The following year was jiassed by Tiberius 
as governor of Transalpine Uaul. In the next year (15) 
ho was despatcheil to aid his bi other l)rusus in subjugat- 
ing the Racti and Vindelici, i)eo])kN dwelling in the 
mountainous region whence tlie llliine, Rhone, and Danube 
take their riso,**^ Drusus attacked fioni the eastern side, 
w'liilo Tiberius operated from the upper w^aters of the 
Rhino, and by stern measures the mountaineers were re- 
duced to a state of ipiietude, and could no longer cut 
communications betwe(*u iioi thorn Italy and (iaul, nor 
jirosecuto their raids in both countries. In 12 b r. Agrippa, 
the great general of Augustus, to whom he ma> ho almost 
said to have owed his throne, and who was its chief Mqv 
])ort, died at tlie age of fifty-one, leaving Julia, tho 
I emjieror’s only child, a widow. Agiippina, daughter of 
Agrippa by an earlier marriage, was wife of Tiberius, 
and had borne liiiii a son, Diusus, afterwards father of 
(icrmanicus. Livia with great dillictdty prevailed upon 
Augustus to replace Agri)>pii V»y Tiberius, wlio was com- 
]>elled to exeliange Agrippina for Julia, to hi.s biller grief. 
During tho year of iiiouiniiig for AgiipjiA, whiih delayed 
his new maniage, Tilierius w’as (xTupud with a \ietorious 
cani])aigu against tlie Paiinoniaiis, followed ly successtul 
exjieditions in the three snceoediiig sumim'ts. ]'^)r his 
victories in the Dauiibo regions, tliu enijusor conterred 
on him tlie distin(*lions wdiieh flowed fiorn a military 
triiimpli ill republican limes (now first separated fr<»in the 
actual triumph), and he enjoyed tho “oiafion” or lesser 
foim of triumjdial entry into tho capital. On tin* death 
of Diusus in tho autumn of 9 bc. Tibeiius, whose lejaita- 
tion had hitherto lieen eelj[)sed by that of )ijs hrotlier, 
stejiiicd into tho position of first soldier of the emjiire. 
The army, if it did not warmly admire Tibeinis, entertained 
a loyal contidence in a lemlcr who, as Vcdleius tells us, 
ahva}s made tho safely of his soldiers his first eare. In 
tlio eam]>aign of the ^ear after Drusus^ death TduTius 
tr*averH(‘(l all L’<Tmany between the Rhine and the Elbe, 
and met with slight oiiposilion. Rut it w’ould be too much 
to believe the statement of Vkdleius that “he r(‘<luced 
(irerinany almost lo tho ])ositioii of a trilnitary ]»io\ince.” 
He was rewarded with tlie full triiim]»li, the military title 
of “imperator,” and his si*cond coiisulsliip, though tJie op- 
])osition of the powerful Sugainbri had been only broken 
liy an aet of treachery, the guilt of which should perhaps ho 
laid at the door of Augustus. In 7 B.r. thc'rc was another 
but insigmtieant campaign in (icrinany. Next year 
Augustus bestow^edon hrs sti‘pson tire trd»nnician authority 
for five years. Tibc'rins was thus in tlie most formal 
manlier associated with the cmjier’or in the eondnet of the 
government on the civil side; but Tacitus {Ann,^ iii. 50) 
goes too far wdien he says that this promotion niaiked him 
out as the lieir to tlie throne, 

Tiberius now siiddonly begged pcriUKsion to rt'tiro to 
Rhodes and devote himself to study. He si'cnis to have 
declined absolutely at tlio time to state hl^ reas<ajs for 
this course, but he ()b.slinately adhered to it, in sjule of 
the tears of Li\ia and the lamentations of Augustus to 
the senate that his son had bctrayerl him If wo may 
believe Suetonius, Tilieiaiis determined to eoninnt suicide 
by abstention from food, and Augustus gaie way 
when ^his design w^as all but aecomiibsht d. TJie depai’t- 
! uro from Italy was as secret as it could be m.ule. A ears 
afterwards, w’iien Tiberius broke silence about his motives, 
he declared that he had retired in order to allow lhc}oung 
])rinccs, Gains and Lucius, sons of Jnlia, a free course. 
ITiere was perliaps a portion of the ti*uth w rapped iiji in 
this declaration. Like Agrii»j)a, vv ho retired to My tileng 
* Horace, iv. 14, 
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to avoid the young Marcellus, Tiberius had clearly no 
taste to become the servant of the two children whom 
Augustus had adopted in their infancy and evidently 
destined to bo joint emperors after Ins death. But it may 
well bo believed that Tiberius, unlike Agi'ipim, had no 
burning ambition to see himself in the ]dace aestined for 
his stepsons ; and it may have been in his eyes one of the 
attractions of exile that it released liim from tho obligation 
to aid in carrying out the far-reaching designs which 
Livia cherished for his sake. But tho eoniemporarica of 
Tiberius were no doubt right in believing that the scandal 
of tlulia’s life did more than all else to reiiihT his position 
at Home intolerable. His conduct to her from first to last 
gives a strong impression of Ids dignity jiiid self-respect. 
When at last tho em})eror s eyes were opened, and lie in- 
flicted severe puuishiiiont ujion his daughter, her husband, 
now divorced by the empi*roi s act, made earnest interces- 
sion for her, and did what he could to alleviate her siitVer- 
ing. At llliodos Tiberius Iivi'd Minjdy, jiasMiig his linu' 
mainly in the company oi (Ina'k professors, wdtli whom 
he associated on ])rclty eipial tenns. He acijuiivd a very 
considerable jiroficieiicy in the studies of the day, among 
which must bo reckomsl astrology. But all his attempts 
at eomjiosition, wlietlier in jiroso or verse, were labounsl 
and obscure. After five years’ absence* from Rome, he 
begged for leave to return ; but the boon Avas angrily re- 
fuse'^, and Livia imIIi difhculty got her son made nomin- 
ally a legate of Augustus, sti as in some degree to v(‘il his 
disgrace. The ni‘\t two years wiTe siicnt in solitude and 
gloom. Then, on the int(‘r<’ession of Claius, Augustus 
allowed Tiberius to conn* back to Romo, but on tlio e\- 
])n‘ss understanding that he was to hold aloof from all 
pulilic functions, —an undei standing which he thoroughly 
('allied out. 

Me had scarcely ndurmsl before death removed (2 a.d.) 
Jmciiis, the yoiing(‘r ol tin* two ]»rinccs, and a year and a 
half latf'i* (lams also died The emperor was thus hdt 
with only oin* remaining male descendant, Agiippa I’os- 
tumus, youngest sou of flnlia, and still a boy. Four 
months after (laius’s di'ath Augustus adopttd Agri]>pa 
and at the same time Tiberius. The emperor now indi- 
eated cleaily Jii-^ e\]K*ctation that Tiberius ivo.ild lie liis 
principal siieccsMir. The two essential ingredients lu the 
ini])eri<i1 authority- the prucimmlarc unper’nnn and the 
trihutiida poii^shta — were eiaiferred on Tilierius, and not 
on Agrijijia, wdio Wtis 1 o< > young t o re(*ei ve them. Tiberius’s 
career as a general now began anew. In two or three 
safe lather than brilliant eampaigns lu* strengthened iin- 
niensely the Koiiian hold on flermany, and established tin* 
winter caniiis of the legions in the interior, away from the 
Rhine. 

In T) A.D. it became neci's^ary to attack Marobodiuis, 
who by combining jieoplcs formerly hostile to each otlicr 
had eoiistnicted a formidable power, with its centre in 
Bohemia, menacing tho Roman acipiisilioiis in Germany, 
Norieiim, and Raiiiionia. Tho o]»erations witc condiK’ted 
both from the Rhine and from the ])anube, Tiberius being 
in command of tho sontliern army. .Inst as the decisise 
engagement was about to take place, Tiberius learned that 
Panm^iiia and 1 Ul mat ia were aflame with insurrection in 
his rear. He w’cos theicfore forced to conclude ])oa(*e on 
terms honourable to Maroliodnus. The terror iiisj>ircd in 
Italy by tho Paiinonian and Dalmatian rebellion under 
the able chief Rato Lad had no parallel since the invadon 
of the Gimbri and Teutoncs. The four serious campaigns 
which the war cost dis])layod 'J'iberiiis at his best as a 
general. As ho was about to celebrate Ids well-won 
triumphs, the terrible catastrojdic to ‘\'arus niid his legions 
turned tho rejoicing into lasting sorrow, and produced a 
profound chan#>je in the Roman policy tow^arda (hirniany. 


Although Tiberius with his nephew and adopted son Qer« 
manicus made in 9 and 10 a.d. two more marches into the 
interior of Germany, the Romans never again attempted 
to bound their domain by the Elbe, but clung to the 
neiglibourliood of tho Rhine. Tiberius was thus robbed 
in great part of the fruit of his citmjiaigns ; but nothing 
can deprive 1dm of llio credit of being a chief founder of 
the im])erial system in the lands of Europe. From the 
beginning of 1 1, when he celebrated a magnificent triumph, 
to tho time of the emperor s death in 14 Tiberius remained 
almost entirely in Italy, and held rather tho jiosition of 
joint em[)eror than tliat of cxjicctaiit heir. Agrij)j>a l^os- 
tumus had ]»roM‘d his incapacity beyond hope, and had 
been banished to a desolate island. In all probability 
Tiberius was not present when Augustus died, although 
Livia Hpiead ri'ports (eagerly amplified by Velleius) of an 
alFectionatc interview and a lingering farew’-cll. 

Tibeiiufl ascended tho throne at tlie ago of fifty-six. "What struck 
Ins eont(*niporaiics most was his absolute impenetrability As W'as 
said of a voiy difltTcni man, the poet (liuv, ‘*h« nev(*r spoke out." 
All hisfcehiigH, dpsir(‘s, pissioiis, and ambitions were locked behind 
an impassable bunn*!*, and had to In* inlcrjirolt'd by tlic very un- 
certain light of bis (‘.xternal nets Jt is lecordcd of him that only 
om*(^ (lid be ns (‘ommandcr tak(» coiins(*l with bis olliccrs coiiccjiiiiig 
military op(*iatiojis, and th.if was wJicii tli« dcstriiction of Vnrns’s 
legions bad made it im])crativcly ncci'ssary not lightly to risk tlic 
loss of a single soldier. IJo was an iin])arallclcd inastei of })ashive 
and silent dissimulation, and the mcMlabli* ]H‘nalty ol bis insi-nita* 
bility W’jjs w idosjircad dislike and suspicion lint bebiiid bis defences 
there lay an intellect of high power, cold, ele.ii, and ]»(‘neiratiiig all 
disguises. Few have ever posst'ssed such mental \ision, and be was 
]irol>ably novel deeeiied either about the weaknesses of otln‘rs or 
about bis own. Foi tho littleness and seivility ot ])nblie life in 
r«*gions below' the (‘onrt bo ont(‘i*tainoil a strong conloinpt It is a 
(inostion wliotbor lio ever liked or was likod by a single fiolng ; but 
lie did his diitv f>y tliose with wlioin bo was eonnocted after a 
tboiougb tliougli slorn and unlovafdo f.i‘-liioii As a goneinl bo 
eouiinandod the full eoiihd('no(* of liis soldiois, though bo was a 
soveio disciplinaiUii ; yet llo' men of Ins own hgions greeted bis 
aecossion to tlio tbioiio with a mutiny Tibonns piovod liimsolf 
capable in e\oiy dojiaituu’iit of the sl.ile more by virtue of imlnstry 
and appluNition than by genius. Jlis mind inov(‘d so slowdy and 
he was .lecnstonie*! to delibeiati* so long that men sonielimes made 
the mistake of deeming bun u WTakliiig and a waveiei He wm in 
leality one of the most teiiaeious ol men Wlien he bad omr 
foim(*d an mm be < ould wait j)aticntl) foi jemstill the favouialdo 
monieiit en ilded him to a( liie\c it, mul it eompeJled to yield gionnd 
lie never fjiloil to leconu* it in tlic end. Tlie key to much of Ins 
ebaruetei lies in tlie olisiivalioii thaf lie bad in early life set befoio 
Iniubell II eel tain ideal of what a Kom.ni in high position oiiglit to 
be, ami to tins ideal lie rignlly and leligionsly adboMMl lie may 
in oijo sense bo said to li.ive ai ted a jiait tlirongfiout life, but tlnit 
p.ut bad enteied into and inteipeiietialed bis W'hole nature. Hia 
ideal of ehaiai'ter was ]»retty mncli that of the hvo C.itos. lie 
piaetised steniMi'ss, silence, siniplnity of life, and frugality as lie 
deemed that tliev liad lieen ju'iufised by tlie Fabiieii, the Ouni, 
.nid the Fabii 'I’h.it Tibeiins s cliarai tei was stmiied by \ nr lieforo 
he lietaiiie enipcior no one who fairly weighs tin* lei onis « .in beliove. 
Till* persuasion (‘iitortaiiied by many at tin* cud of his life fliat ho 
liad been always a monster of W'hkedm“-.s, but bad sneieeiliMl in 
coueealnig tlv fact till lie fieeanie enijrioi, has sliglitly, but only 
slightly, discoloured the nariatnes we possi'ss of Ins earlioi years. 
The eli.iiige which came over him in the last yeais of his lifo 
se(‘ms to have been duo to a kind of constitnlional clouding of Ibo 
spiiits, which made biiii what the elder JMiny calls him, “the 
gloomi(*st of nuiiikind," and di.spose(l him to biood over myslerie'i 
and su]»erstilions. As this gloom deepened his will gicw" weakei, 
his pow'er lemletl to fall into tlie hands of nnwoithv uistiuniPnts, 
terrors (‘losed in aioiind his mind, and his iiatiu.ilJy clear vision 
w’us pertuihed. 

Tlio clinuge of nia.'^ters liad been auticj])at(‘(l by tho 
Rounii world tvith apprehen^don, hut it Avaa smoothly 
accomidishcd. 'J'iberins tvas already invested with the 
necessary iiow’ers, and it may oven bo that tlic scnat(3 w'as 
not j)ormitted the satisfaction of giving a formal sancrion 
to his acce.ssion. Agrippa Postuinus tvas put to death ; 
hut Livia nuiy ]»g reasonably regarded as the instigator 
of this crime. Livia indeed expected to share the im- 
])erial authority tvith her son. At first Tiberius allowed 
some recognition the claim ; but he soon shook himself 
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free, and later became estranged from lus mother and hold 
no communication with her for years before her death The 
history of Tiberius’s relations with other membeis of his 
family is hardly less nusciable. ?erhai)s witli any other 
commander than (Jermann us the dangerous mutiny of the 
troops on the Khine which broke out soon after Tiberius’s 
accession would have ended in a march of the discontented 
legions upon the capital The peiilous ejnsode ot Arminius 
caused the r»‘call of Gennanicus and his dcsjiatch to the 
East on an honourable but coni])aralivel^ inactive mission 
The pride and passion of Agnjipina, the gianddaughtor 
of Augustus and wife of Gerniauicus, tench d to open a 
breacli between hu husband and the ompcior ]n his 
Eastern command Ocrmanicus found himself perpetually 
watclud and even violently oj)]ioscd by Piso, the govcinoi 
of S}na, who was suspected to hu\c ucii\cd sccict ordois 
from Til>crius When Ooriiianiciis diid at Antioch in 19 
AP, the populace of Rome (oinlnned with Agnj>pma in 
dennnding ^^n^cmce upon l*i o, and the einj»cioi was 
IohcmI to disown him Tlie diath ol (hinianicus was 
followed four yeais latci hy that of Diusus The si two 
priiici'. had ])cen firm friends, and Lnilla, the wile of 
Diiisus, was sister to (hinumciis ^uus aftcrwaids it 
was found that Diusus had fallt n a victim to the tnaeheiv 
of his wife Livilla, wlio h id loincil hfi ambition to tint ot 
the empcuoi’s minister of stite Si ] an ns When iHusiis 
dud, Tibenius nominated two ol Agiipiuna’s sems ns his 
hdis I>ul Siiamis hid giown stiong i»y nursing tin 
cmpcioi s suspidons and disliki for tin liousehold of 
Gcimaniens, and the inothei and the‘ primes weic im 
inisone d on a charge of dime In his me moiis of hi-^ own 
life Tilninis deilatid tliat ho kilh d S()anns bceause hi 
htid elis(o\ci(d I hat lie cntcil lined a mid ragi acainst tin 
sons of (him minis Rut the dcstrmtioii of Sc]nuisdiil 
not sa\e Agiippiiii and her two childun Tin Ihiiil son, 
Gams Gisii ((Migula), Inecl to bicomt empiioi whin 
Tibciins died in 37 

Thioii/lioul hi itigu hhennssti >\e i nni stlv to <lo Ins duU t> 
tin enmiii itlirgi his guiding pi iiii i]»l( is to in unt tin \MtU in 
ilinost snju istitious iiMiiini tin < onstilutioinl ioiiiis a\ I m h h id 
Ik 11 eoiistiudi I hv Augustus Onh two <1 itip^<sof nnmn nt wn 
iiitio<lu (I i h( jitipiii! gn 11 ( 1 , hUln I to <ini\ ii in tin if> in 
snull ditj hin nls u !*» }>> tin id\i ol S( j mus i in imp I ]> i 
in im nth in inli foiM iIos( to tii ill ]i\ tins nn i itn tin tin 
bill 11 ( ot lilt }»opuli ( ^\^skl^)l 111 ( 111 k ill olli ii lueonnninl 
ol till guild 1 ) < ini( it on i tlu iiio^t itii}i)itint ot the < ni]i toi > 
inutiniiits lln othuiliinv w is th ]iii(ti(ilh loinjliti il h 
tion of tin ol 1 omitii lint tin sinitt u is tn itt I uith in ulnio I 
1iy])0(iiti( il dihi iiei, ind i ]k liiitn ilh pnd « (om]i]iunc with 
tlu old 11 pu])li 111 teams u IS oil () \( Mounds tin si i ilmi il iiiigis 
tntes lln (111 t\jMjnkll)\ Iihnusontli pio\ iin i s is unu 
inittnig His (nouiiti, iinxini is Hut i^ool slijilnid shoiiM 
filieii tin il I k an 1 not iliv it W In n In dud In li It tin sul |( t 
]Moplisol the < 111 pile in a < cjinhtioii ol pio ]Kiit> sin h is 1 h<> hnl , 
iiiA 1 knouii hefoio and need kniu lUJin Soldi is goMinois, ' 
and olluiilsol ill kinds \\i*ii kept mulnhsonn die 1 1 ot m nj^i iini 
ifthe\ ijipiesK d those hdu itli tlnin oi diiouiigi 1 nl<glll^llt^ il 
ail} kind Stint eionmn jimiiittid light tisitnm ml i n il>lc I 
tin rinpdoi to sli )\\ g iidosilN in )» nods ol ixiijtioiiil li''tn s | 

I nhli se< mill both in It ih ind duo 1 1 w is numt inn 1 1 \ I'-tiong 

II iml, md loinnniii w is stimiililMl h> the inij un nnnt i ‘ i oin 
inunnatiins luiisdution b tli within ml without tin iqitil 
wxs on tin whole* tviiUMd with stiidiinss in I i |iiit\ mi tin 
liws ot tlu* (injuie W( It at iiiiiiv jioints nnpioM 1 Ih »id ind 
mill il 11 loi ins of Augustus wdt ujilnll m 1 i nindfuith i s i h 
risings agiinst tin dnpdoi s luthont^ is o tuni I witmn t'n 
Itomiii donum wiic put down with m git il dilh nli> III 
foriign Ol i ilhd the fiontni poliM w is i poliL> of pen*, md ii 


was puisucd with coiisnliiihlo suiems With fow exceptions tho 
dutiis of tho Koman fonts on the borders wue tonimtd to watch- 
ing tin peoples on tin otlin suli wliil* tin} destio}id cadi otlnr 
On the Khinc, at hast, imsteiU niutieit} a<hu\ed tiiiniuilhty 
winch lasted foi i long jx no 1 

The disiepiitc whu li itt n hi s to tin r i m ot J iiidins has roino 
iiiauily tiom thiei oi loui som hoin tin imditihli stoi\ of 
tin inipi ml household, fioin tin till sot hnli mis ihhiii inn pin- 
tiscd melii]) iotiiiiiuiit itt ipu t duiii ^ th* list tliMii }(ii8ol 
the diipcioi 8 life, fiom tin tMiiiMul h Sijiiin wi juniittid 
to wield m his iiusld s limn md li ni tin ](hti 1 po utnms 
dinlevceutioiiswlinh lihdiiisiinouM ' 1 hdu 1 n Mhnt ei iiijili m* i 
thanhy open nnitinidit 'the st u ImmnniltN m u onUd 
dntll} h} Suetonius, who In i\il i tl> n d u ] i m I smii i, 
possihl} tin iinnioiis of tin >oiin n \ oii pm tl < nn ihd ol 
J^tio TLilx'iius loud to shninl lim It m mx 1 i nnl sin h 
stoiiis an piobihly the iisull el inliinllN ntdi p ti nplitt 
tin daikiuhs II histoix \ i lui ti ih ul 1 11 1 1 m of 

lluodoin that ot 'JiIhiiiis guws nnlmudh li I t i mil i the 
iiiXLstigitions of eiitidsni Su (c mns nulis tii n) mi ^ ion 
I dition to havi been one ol in mu i suiii^ li ,i iitl\ m tl i ihm 

doiirnent ot all moi il iislMint I iit m 11 it im i) luihoiitv 

e»t lihdius, wliidi w IS is f iinh iij In 1 1 liniji^lli a h s^nit a 
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TIBET 


?iatoIV, f'piRET,^ Thibet, or Tubet, an extensne and highly 
I elevated region in the heait cd Asia, comprising 
tablelands langing from 10,000 to 17,600 feet above sea- 

^ Tlie uaiiie Tihit is lot, os iisii ill} alh gtd, iinkiio \n in tin oomiti} 


kncl The Tljimilchan mount ini i niu,i s ind tin ti xiisSLise 
langcs of Hj l»e.i ^ nil nan eonstitiib the soiithdii seaij), 

itsill, though only fou*)d therein an nttimulid foim Tin lillowiii' 
foiius arc also met with in CIiiin‘'e inn d / u I U th r<nt ) iiid 
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the Viiii liiij; Mountains of China the eastern scarp, and 
the Ivuen-Lun (Kiun-Li'?n) ranges the northern scarp, 
towards Turkestan and Mong</lia; on the '\\«\st, where it 
narri)W.s considoiahly, it jmTgcs into the rnniir tablelands. 
Its (‘\tvenu‘ length fiom east to ^^est exceeds IfiOO miles; 
it>buM(llh north to south ranges from !.“»() miles in 
the Asest to an average of M) in central 'I'lhet and a 
Tiiavimuni of 700 in tlie cast. The area of Tibet evi-eedrt 
700,000 sfjuare miles. 

jMiicli of Tibet is wliolly abandon(‘d to w’ild animals, and 
mueh is nncultnable and oc(‘U]»icd only 1 > 3 ’^ various an- 
dering tribes of nomads. The centres of thesitthd and 

Tn-fnt-h’, T'u-lmte (lltli (viit.) ; Hi Aloij'MiIi HI, Tohut ; 111 

Ai il»ic Tt(hht\ laibla Bt'itjnnHii f ] ThiUtx .1 <k‘ PKujn Caipini 
( 1 * 247 ), Thnlht*, lOibruquis \ ll>n 

ititaU (13i0), Thahat \ n>n Jlankiil (97a), A1 Bhihh ( 1020 ), Csloiie 
of I'onloHont* (/’ KJ2S), Or.tztn ilollji IViiin ( 17 " 0 ;, Tihd A Tilidnii, 
ttnivHHt at Oanhiemlo fioai Llias.i, htatis tlial In* roue > Ti‘ii-]u «i, 
iHfinHi}; Nigh 01 llp]ur'rilM*1, -Stod-TScul in mmiIkkIi .timtioii toSjuail 
1>0<1 01 IjOim'J Tibet, 'riu* iniHHT e\j>n ss.on, ^\tJ4 il minjioittMl b^ 
aiij nin unit antlioiity, might bo regimU'd ai tho 1 13 nif>l(»/ual oiu,hi 
ot ‘‘Tibet”; iH'^toiic'il e\nhMi<‘t, **« » ins to imlUiiti anollui 

bOAiivc. Tlu* si ito ot wliK li l.li is.i Is tlu‘ fapit.il ]s ottfii lalhd “ 1 )< ]»a 
jiing” «»r “hiiul of tlu* Dtbis” (.sfAyw/ 'Hie titlu ol tlu* tc]M 

lama is l.innliai. (’Imifsf ifcools s.iv that the kiiitj of tlu* coiniti}- is 
talh'd dih* , and Joii (liuflni infoims ns that the Khil' is staled dn*i 
or fi city and is «h*s«*f lultsl lioin an aiuifiit i;ut* oi 'I'.ingnt T.lt^ll^. Tin 
(’hiiifse unii.ds of the T.inj; <l\iiasty ntmtl that Kiiini 'Tub.d, thi* 
liistoru-d loiHider ol a Mall* 111 tlu.* oast of TiIr*! in 4 ;i >, gait* to liis 
doTuHHori Ills sum mu* ot 'rubai. This was a lanu'us tamily nainu 
l)io]K*r to s«‘MTal T.il.ir dinastus -wliuli riil(4l 111 tlu* iioitli ainl noitli- 
Wl*^t of China, and lK*hu>gtd to tlu? Sieii pi lacc, 111 tlu* laiuniagf of 
'whnh ltd-it iiie.mt “a iomiIlI.” An aj»]H'iidfd legend •^tated that 
llu fifth aim dorof LiInKii, tlu* louiuhTol tlu. stnithfTii Liant' djinety 
and I.hihIv and l.ithei <jf Eanni, deriMil the .siniimie of Tubal, whn h 
bis.ime th.it of liu faiml>,fiom tlu* tact th.d he was Ikiiii hi a covtilit 
wliile his inotlier Ifnyksht* was sleeping. Jlowtier woithU^s the 
legeiul, theie i-. (Oiiipletc siiuilarify lielwceii the ii.iiiu* of tlu. 'I’liUit or 
Tobat Tatnis ami that ot Tibet, ami vo may with <onsukrahh* safety 
take the hitter wind ns denied tiom the foniiei, the tact lM*iiig that 
it w.is ami is .still ixtcnsiicly used m tlu* sense of “goat,” “fliiel,** 
among tlie Talar tnbe.s. Tibet, lu*w*iir, is not the name b} whuh 
tlio nuHlun Tibetans designate tliemselies and tlu*ir (onnti , Jlod-p.i, 
“a rn.'in of Bod,” Bod -3 id, “eouiitr}’' of Boil,” are tJio exjuessioiis 
in euir«*nt use, but what ” Bod ” means is uiicerlam. Hodgson liai 
inainlaiiifd that before the niriviil of Indian toaeheis the piopk* 
bad no name for theiiisehes 01 their eoimtiv, and the piesent Bod 
eomes fioin tlm Sanskrit. 71 '/?/ - an o}unu)U wliuh, though imonsistent 
W'ith the eiideiiee eolhu'ted ahout 'Ihdiat, is rathir eonfinned b^ a 
legend.ny aeioiiiit, Afeoiilmg to tint afcount, the eountri% whieli 
was o( t iipiisl bj a raee ol irieii iiot jet emerged fiom pi iim live b 11- 
baiisin, was originally called Bod rgyal, i e., “Bod’s \utoij.” The 
I effuulary name then might he 111 its siinjdo form Bod, a Bmhlhist 
up]n llativo suggested by the Sanskiit homonyms of dmt or f/uf, ]).at ol 
the name brouglit in by the Tatar eompurors. Amliow' there is no 
occasion for tlu* other etymologieH siiggestenl, sneh as that fiom 
Biiddlia, or tliat jiroposed ]»y Sehiefner {t'ub and jnuly l>otli nie.anm/ 
“able,” “eapiible ”). An ohl iiamo for Tibet in the mil lee books n 
Gdong-inar gji-yiil, “eouutry of tlio reddaeed men,” so lallnl n]>- 
parentlv from the ancient nitum.d custom of ])UHiting the fm* led, — 
a praitue wluili was torhjdden liy King Srong-btsan at tlu* jiutmee 
of his wife Wall eh’eng, a ( limesc ])iiiie»*ss Among the Mongol-. 
Tibet win simjdy e.ille»l Burontnia (the “ rmdit side ”), in Lontr.idn- 
tinetion to ])/.outala (tlie “Ictl side”), wlmli was anumg tliem the 
name of Mongolia. In ('lima, during the Yuan or Mongol d^nustj', it 
■W'as called WHi-sze-Tsang, 111 which w^e reeoguj/e tlic nuiies ot the two 
central ]»mvijiees of DbUs (IT) and 'Tsang. Khaelii, Kha^he, KIuim hi, 
Kashi, are various forms of a term which is often met with in hooks 
as applied to a part of the ])l.iteaus of I’lbet, and w'huh lauTint without 
diflieulty he jrlentifled in jiosilive geography. We t.iko it to be simply , 
a levivol of the old name of the Taiigut or Hia kingdom, the Khashi 
or Khoslii of the Mongols ( 9 S 2 - 1227 ), on the north-east of Tibet, on ! 
the west of the Iloang-ho, whence llo-si in Chinese histoiy, ami pei- ! 
hajis the origin of tlio name, fii the 11 th century Mil. aiaspa m.ade 
use of the term K’acluj for Mussulinaii ; Tfiie and Cabet have reported 
tlu* use of the saiiio expression in the central provinces with a similar 
acceptation. A jiopular etymology has confonuded it with the words 
K’a-t'hc for K’a-chen, literally ** big mouth,” which is now supjioscd 
to be its meanuig when applied to Mohani]ned.an». Kashmir is also 
called K’n-ehe, from the fact that it is under Mohammedan rule, says 
Jaeschke ; but, as this has Wen the ease only since 1605 , there is 
great luobubdity that hei'e the term is simply used as an abridged 
ibni* of Kashmir. (T. ©bL.) I 


agricultural population lie to tlio soulli, in a region 
named llodyul (ineiiiiing Hod-land) by tlio inhabitants, 
who are cdllcd liod pus; by the Hiudu.s it is called Bhot, 
and by the Chinese Si tsang. The grunt er portion of this 
region is governed, under the sujiremacy of (''hina, by 
lamas and gyaljios, ecclesiastical and lay Hod-pa.s, the 
principal sefil of goveriiin< nt being at Lba.-a, the chief 
city of Bod 3 111 . J’ortions arc suliject to Kashmir and 
Neiial, ami lo independint chieftains, and iiortions are 
directly t-nbject to China ; but the Bod-jia ethnological 
element i»rcvuils more or le.s.*, throughout. 

Tibet was long a tr/ra incognita to liluropeans. It is 
difficult of access on all side.s, and evor 3 ’uLero difficult to 
traverse. Its great elevation causes the climate lo be 
rather arctic than trojiieul, so that there is no gradual 
blending of the cliinatiss and iih 3 'sical conditions of India 
and Tiliet, such as would tend to promote intercourse 
lH‘twieii tlio iidiabitants of these neiLchboiiring regions; 
on the ts)ntr.U 3 ’, lliero are sJiarp lines of demarcation, in a 
moimtaiii barrier which is scalable at only a few points 
and in the social a.s])cets and conditlon.s of life on t‘ither 
Mile. Xo great armies have ever crossed Tibet to invade 
India; even tliose of Jeiigliiz Khan took the circuitous 
route cm Bokliara and AlglianLslan, not the direi*t route 
from Mongolia across Tibet. Tims it was no cas 3 matter Euro- 
tor tlic c*arl 3 " 3'airo]>ean travellers to find their way into r*'*'^*^ 
and exploie 'I'lbct. Friar (idoric of ]*ord('noiie is «Bp- 
jiosid to have readied Lhjbsa circ, 1.‘>2S, travelling from 
<^atlia 3 ’; tlnei* < ml lines afterw^ards the Jt'suit Antonio 
Aiidiada, tnnilling from India, entered Tii*et on tliew^est, 
in the Mana.saro\\ar Lake region, ami made hi.s w^ay 
iiero.s.s to Tangut and north -western (’hina; in 1(>61 
Fathers (jlrueber and D’Orville travelled fiom IVking via 
Tangiit to Lhdsd, and thence througli Nepal to India; 
and during the first Italf of the 18t}i eeutnr 3 " various Capu- 
chin friars api/ear to have ])as.sed freel 3 between llelhi and 
Lhdsa, by way either of Nejial or Ka.shmir, The first 
Knglishman to enter Tibet was Ocorge Bogle, in 1774, on 
an embass 3 irom VVarnm Hastings to the ta.slii (teshu) 
lama of iSliigatze. In 1811 Thomas idanniiig made his 
was' from India to Idiasa ; he is the only Knglishman 
who lias succeeded in reaching tlio .sacred cit 3 ", and he 
had soon to leave it. During the lOth century Knroi>cans 
Imv’e been S 3 stem at iea 113 ’^ prevented from entering the 
c-ountry or sjieedily expelled if found in it. In 1844-46 
the French missionaries Hue and Oabet inaih* their way 
to Lli/isa from ('lima, but were soon depoiled back again. 

In 1866 the Alibe Desgodins travt'lled through portions 
of eastern Tiliet and reached ('hiamdo (in Khiiin), but 
was ]>ro\ented from aj>]»roaehing any clo.ser to Lluisa. 

La.‘>t of all the Buhsiau Colonel Brejevalsky succeeded in 
cv[ilonug ])ortians of northern Tibet, but vva.s unable to 
lienetrate southwards into Bodlaiid. 

(ieographeis have long lH*rn in ]»os.si'.smoii ot in.’i})S of Tiln't, com- Map*’ 
jub'd fioia surveys c.\'c( iitcd f*arl\ in tho ISlli cfiituiy hy ]ttiiia.s, 
under instiiu'tions from the JcMiit fathers who inad<’ a survey of 
China for the eiiipoior Kang-lie. Tin* lamas* maps were tho ha-sis 
ot IVAiivillc’s AtlnSy published in ]7lili, and were employed by 
Klaproth in constructing his map of Asia in 1821 ; hut they are 
generally ver}' mc.igrc, only leliahli* in llu* vicinity of the pnncijial 
roads, and occa-sionidly very iiin»lca<ling. I’hcy mtist have been 
coinpilod at hc^t fioin iuilo estimak's ot distaiico and dire(*tion, and 
in Homo jiarfcs fiom mere licarsay or conjectnio. They are, )iow- 
i ver, supposed to liavo been based on astronomical detonninations 
<d position; hut this is imjuohable, for the l«tihide.s of such im- 
portant ])lacoa as blnisu and Biilang are 80 to 60 miles in erior. 

Our kuovvledgo of the geogi*apby of the country is coinpletc only for 

i iortions of wostorn Tibet, which arc subject to thi* maharajah of 
vasliinir, and have been icgularly survej’cd. This knowledge has 
been largely Rupplemcntcd during the last twenty years by the 
work of nativ'es of India— the so-called trans-llimalayaii explorers 
of the Indian Survey, notably l^amlits Nain Singh ami Krishna 
(A — K) — ^who have been trained to carry route survey s through 
regions which they may, but Europeans may not, enter. 
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(t<-ogra- Tibet is commonly divided into two parts called Great 1 
phical and Little Tibet, ibe former lyinj' between 102“ and 79** 
thvwions. long., tlio latter between 79"* and 7*1'*. Oieat Tibet is 
broadly di>ihil)le into a western region, in whieli there i'* 
a (*(»nsideru))lo preponderance of tableland over hill ami 
mountain and of lake basins over iiver basins, and an 
eastern region, in wlindi the reverse liolds good and the 
fcurfaee of the gionml is so greatly corrugated tliat the 
natives call it nmif “a rougli country full of raviriis.’^ 
Til Little Tibet tlni Iliniala} as converge towards the Kncn- 
Lan,aiid tlie bretetUh of tlic])lateau nieridionally diminisln^s 
to less than a fourth of what it attains in Great Tilut. 
Tlio entire regiem may be broadly divhled into three longi- 
tudinal zones, increasing in elevation from south to north, 
viz., a KoiUherii zone, which contains the centres of the 
settled and agricultural pojmlalion ; a middle zone, com- 
prising the pasture lands of the Lod pa nomads; and a 
nortliern zone, tor the most jiart abandoind to vv ild animals, 
but partly occujiied by tribes of Turkic and Mongolian 
nomads. Tlie southern and middle zoiiCf» comprise l»od- 
land piopcr and are divided into four ]irovinces, \\/ — 
Nsiri (Ngj'iri, An) on the west, between 7 *1 “ and So' E. long. : 
Klidin, otherwise Do-Klidm, on the. cast, lietvvcen 92" .*10" 
and 102* ; and in the centre, Tsang, adjoining Ndri, and 
or Us (otherwise Y or Wei), adjoining Kliilni ; the two 
central provinces are commonly called ll-tsang, as one. A 
coiisiderahle belt of the middle zone i.s known as the Ilor 
I'oiintry. The middle and northern zones embrace the 
greater portion of the region known to llnd pas as the 
Uh/ingtdng (llyan tdng, Jiuitdiig) or “NortlnTii riain,*^ 
wliich, however, [»rolnides southwards and abuts upon the 
Himalayas irom 80" to 8r>" £. long., thus interposing a 
iioni.id popnlation lictwetui the settled jaipulations f<» the 
east and tlie west. 11ie nortliern zone merges on the w"c.«,t 
into the Paiiiir tablelands. 

The tableland of Tibet attains its maximum elevation, 
17,000 feet above sca-lovel, vm the 79t]i meridian, in the 
Lingzi-t/ing plateau of the northern zone; thence tin re 
is a gradual fall cast, w(‘st, and MUitli, the plateau level 
on the 97th meridian being about 1. *1,000 feet in the 
northern zone and J 0,000 in the southern. Let ween tiie 
82d ami 90lh ima'idians the northern zone is known only 
from the maps of the lamas* survey, whiidi indicate a sur 
face slightly corrugated vvith hills and containing nuinerons 
lakc.s, some of gn-at sizi*, but no rivcis ot importance. 

Tlie river basins in this zone ap])arently commence to 
the cast of the 90th lui'ridiaii and from lliein issue tlie 
])i-cluU (('’hiiiese Kin sha^kiaiig), who.se headwaters unite 
at J)i-chu Tiab dun, in 04* 30' E. long.; the ('hiamdo 
river or Laii tsan-kiang; the Jfoang-ho, in about 96", 
whieh Hows through the Kiaring and Grin lakes (13,500 
feet above the sea and each exceeding 80 mih « in circnni- 
fereiu’c) and ]^as.s(’s northwards out of Tibet through the 
Kneii-Lnn ; ami the Ja chu or Yalung-kiang, also in about 
90* E, long., which Hows southwards through eastern 
TilM‘t. In the middle zone a system of lakes on the 90th 
meridian gives birth to the Nag-chu, which liecomes the 
Hok-chu and lower down the Giama-Nu-chu — known to 
the Chinese as tlie Ln tse-kiang— and, trending southwards, 
winds round the eastern extremity of the Himalayas. ]ii 
the lower zone tlie Indus and tlio Yarodsaiipo rise on 
either side of the 82d meridian and How in o]»posito direc- 
tions parallel to the Himalayas, and then, jiassing through 
openings in those mountains twenty degrees ajiart in longi- 
tude, enter India on the extreme east and west, Th(» Lohit 
llralimaputra rises behind the eastern Himalayas ami Hows 

^ Tibetiins call rhers either - river or c// a — water, the 

fonner being chiefly employed in southern Tibet, ns for the great 
Yoro-taaniM) (ITpj)er river) and its priiinjial tributaries. Xoikes are 
called cho or tso, A nioinitain pass is called Id, 


'I'able- 

'and. 


-tiverfe. 


south-westwards into Tmlia. *rhe Giama-Xu-ehn, Ghiam- 
do (.hn, and l)i-chu How sontliwanL into Ihinna and Yun- 
nan, through closelycontiguoirvnll..;^^ Ivtwun as>stem of 
meridional ranges wl|i(h piopd spm. fjoni tlio*Til>etan 
plateau. W cst ot S2 asncjlt' walci ]>t 4 iunL'‘ l» iv\c»n m.rth 
and south that of the Mu.s t»ii'li and Ivual.onnii, some- 
times called the Tuikic In.h. Til.d.oi from 

Tuiko-Tibctan watirs; cast ot i],,t n>ual.an there are 
longitudinal watci -puitim.s ImIwi-h tli< Immus oi the 
several livers aluad> imutioiiMl. 

The llimalayiin AIountciin>, wlmli (*» t ituh* .-<> c< >n.si<lcr- ii nnala* 
able a portion of tin* tsonlln in sijiip of '^I'lln*!, i of {l^^n re- 

snccessioij of longitudinal (li.nn^ lunmiiL in g* .a i.il ]mki1- ^'*'*”* 

Icl to Ciuli otluT along tin cluuni lla' 'lln-'O 

cliaiiis arc imuh higher mi tlu ir muII- m, ll,o\ on their 
northern faces, and tir«' (.onmdul j,i m j>. n , l.j ti.ui.. 
ver^e ridges, but in (*ther ]»aits ..n bmlon m,< 1 iio.uupted 
by fissures and vallcv.s. The ]nin(]|iMl (h.isn o tin' one of 
high jK'aks <‘ovcr<‘d with iwijut'nj] whidi (‘climiuites 
in Mount ICvcrcd, 29,000 teci ai»oM tli t « 'I’liu diaiii 
may bo regaidcd a. the gto'/Mjihii 0 I .ui(’.n\ l.dwnui 
Tibit and India. Jn s(unc p.ul it is tin Vv.>t(i jiulmg, 
but at the several point.s wJnic it', coiuiuiiitv j, biokcn 
llic W'ater-pniting recedes to an mm r ch.un <ju tli< plateau, 
ami basins are foriimd bi'twein the tw(» eh.iins, tin* Wtitir.^ 
of whieh di'MM*nd in livtvs to the plums of India. The 
plateau is a regnui of plains and wide ('[jcn v^lh ss of little 
dejith ; tin* searji is a ri'giou of nnmntam'- ami nairovv 
conlim‘d valleys of great dejitb. The iianow of 

the scar]), bung Iowd, are wanner and mure lavouial)ly 
adapted for cultivation tlian tlie hi.., id valltj^s of the 
])latcan. 

Higher tliaii these last ai(' tin* ])Jain ^ of tli'* (^Jning tang, ('hdin^ 
winch arc, for the mod ])arl, too lii-Ji ami C(*ld tor siny^*l"R 
but ])astoial ns(‘s. All sin li tmds tin* mlalut.mt.-. 
(hmuf-titiif/, though tin' woi<l .slinilv si.'Mirn‘s 'dlic/^’”^‘ 
Xortlnuni Idaiu’*; and all tiads winch tonnun valh}^ 
warm enough lor cultivation they e.di n»e/(ngmfjmg a 
rav me or iiiiric u valhy or cleft in a hill', but nmrv ]ai- 
ticulaily the lower and wninior Vtilh v*. wlinli ]undu«*e 
crop.s twice in tin* vcai ; the v\oid also ci mmonly ( iii- 
ploycd to indicate a w.irm ( oimtiv. 'I’lie .dliivi.d bids in 
the valleys are coni])os(d of tin* dchiis ot the .'*ui loiiiidiiig 
rock.s, laid out in hoiizonl.d di‘po‘.its, winch in c(nii e of 
time have lu'coine fun owed into gie.ndic mmiks with a 
,sUcces.sion of luirrow terraces in sti ]>s on im li Hunk. It is 
on the existing lower alluvial heds ami the icnnmnis of 
higher beils that cultivation is earned on, in j»lots which 
are usually well watciul ami v^ry tunic. The sharp 
iimlie-pcaks, winch are liij/hcst ot all and ]*.ne of ^oll, but 
covered with ])ci])etual snow, aic imt with mod tMMjueiitly 
in tracts of ronL^ and the rounded hills coated with ^ lass to 
altitudes sometimes exceeding 16,000 jut iri tiads of 
cliii,ng-tAng. The foicd«lad mount. iin slopi^ whudi are 
occasionally imt with occur clncily in the rong. The 
general direction of the lull and moniit.nii ch.nns cast 
and W'est, bnt north-west and south cast in wc-tein 'Jibet, 
north-cast and sontli-wcst jii the ])rovincc ot U, and 
noitli and south iu cadi iii Tibet The p(‘ak'» u in iii.niy 
])arts to bctwTcn 20,000 ami 25,000 feet in the ^liis l.agh 
r.inge to 28,250 — abov'e the scalevil, but nul\ to more 
than 10,000, and ofn n to m)t more lli.m o bw liumlnM, 
feet abov'o the genual level of the pl.itc.nu jioni winch 
they sjiiing. Tlie j)iinci|)iil wntcr-p.irtmg'' m .soim* di.« 
tricts follow the cicst.'-'of low rulgisimd uilc undulations 
vvhicli arc of barely a]»pivciable (devutioii above tlio surface 
of iJie ground. 

Xfiri, the western ]>rovincc of Ihulliiml, is dividul intoNurl 
the sub-provinces of Ladak and Jlalti on the west, ^beiw'ecn 
75* and 79 Er long., now a ])art of Kashmir ; Khor&uni, 
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between 79* and 82*, conterrainous with the Himalayan 
provinces of British India; and Man^-yul or Doktholi 
between 82’ and 87“, conterminous with western Nepal. 
The last two are undi‘r the government of Llidsa. Western 
Ndri is bounded on the south by that portion of the 
Himalayan chain of snow-peuks which stretches in almost 
a direct line nc»rth-wcst from the Manasarowar Lake 
region to the Nanga Barl)at i)cak (26,020 foot), at first 
facing tlio plains of the Ihinjab, then i>assing north of 
Kashmir. The provinces appertaining to Kashmir have 
already boon described in the article Lauak and Balti 
The Karakoram chain, altliongh its jmiicipal ]>ass 
is 18,500 feet above sea-levcl, nowhore rises very high 
above the ta])lelaiid. It constitutes a ])ortion of the 
water-parting between India and Turki‘ataij, separating the 
LingzhUng plateau, the highest in all Tiljet, from llie 
broad and open valley of Chang-rlicnino ; it has been 
traced eastwards to the meridian of 82’, but no farther. 

Khorsuiu is mainly cliAng-tAng, Imt has some upland 
cultivation round the capital, Jludok, and in the (lartang 
valley, and lowland cultivation in the rong of the great 
plateau (120 miles long by 1.5 to 60 broad) of (»uge or 
Hundos, the n[)[)er luisin of the Sutlej. In this jirovinre 
lie, within t^hu small area of a S(jnar(3 degree, the sountss 
of four great rivers -the Indus, the Varo t.Nan}>o, thi‘ 
Sutlej, and tin* Karnali- the sacnsl lakt‘s of Manasarimai 
and Bakas Tal, 15,500 feet above (in* sea ami eticli 
50 miles in cireiirnference, and two fnnnms immntaiiis, 
Ninio NamJjug (25,560 fe(‘t) to tlio south, ))ebev(‘d by tin* 
Tibetans to lx* tln'ir liiglu‘st mountain, ami to the noith 
the sacred Kailas Uangri (21,830 ieet), tin* Kantvsie ol 
the laniaV survey. From the Kailas (lainjii a clmiii of 
hills slrctcln‘s to the nort]i-\M*ftt, separating tJie upjier 
basins of the Sutlej and the Indus; to (In* north of that 
another chain, running cast ami west, culminates in the 
Aling (Jangri peaks (21,000 feet) and separates tin* Indus 
basin from the Pangong Lake (100 miles loiio, from 5 to 
7 broad, ami 11,000 feet in altitude), near vvhhii Bmlok 
is siliialerl. Hoads from Ladak to Lhdsa through 
the j»].)ins (»f Ibnvang and Saithol, the* gold fields of Thok 
Jailing and Thok Daurakpn, and the ll<u* eonntr^V 

Maiig-,>nl, or Dokthol, eonlanirt the iijiper basins of the 
Yaro-l.saii]»o lierc known as the N/iri dm -and its prin- 
cipal aflln(*nt.s, the ( ‘ha-cliii and the (’liaita ts.m])o. The 
province is wholly ( 'luing-tang ami its pojmlatioii nomadic, 
the capital, S.uka Jong, being merely a gootl-si/od village. 
The common border of tlio ]irovinccs of N.iri and Tsang 
falls nearly on the 87th meridian. Here the Chdngtang 
recedes from the flinialayas, and its southern scarp, trend 
ing north-east, forms the ii])per fringe of tracts appcrt.iin- 
ing to IT tsang tliat me cupaMe of jM-oducing a diigle croj> 
annually. This region eonstitiitcs tlie mo>t important 
portion of tlie basin of the Varo-tsanpo, tor it contains 
the chief towns and momisterii's of the settled l>od})aN 
Cultivation commences on a slight scale vvlien* tlie nwr 
enters TsAiig on the west. The first town of any import- 
ance is Jungladio (15,600 feet), on the right bank, with a 
large m6uastery. Theneo gooils may be taken downi the 
river for some distance by boats of h’atlicr over a wooden 
framework, light enough to lie carried back overland. 
Eighty-five miles lowvr down, also on the right bank, are 
the city of Shigatze or Digarchi (12,000 ieet) and the 
great monastery of I'ashilanpo (Teslin-Lumbo), tlie resi- 
dence of the “tashi lama, one of two spiritual incarnations 
of equal rank, of which the other, the “dalai lama,” resides 
at Lhdsa; the monastery contains 3500 Jamas. Between 
Jungladio and Shigatzo the river receives the Baka-tsanpo 
from the chdng-tdng on its left, and the »Sdkya-Jong-chu 
from that on its right. The latter descends from the 
Himalayan water-parting past the monastery of Sdkya 


(13,900 feet), which is surrounded by cultivation and 
governed by a chief lama called the “sdkya-gdngma,** 
who is held in considerable reverence as an avatar. At 
Shigatze the Yaro-tsanpo receives the Pona-Nyang-chu 
from a valley to the south-east which contains the towns 
of Pena-jong and Gyan^se-jong (13,000 feet), and nnmor 
ous monasteries and villages, and through which passes 
the main road from Bhutan to Shigatze travelled liy Bogle 
in 1774. A little lower down it receives from the left 
the Shiaiig-cJiu, which rises in the Ninclien-tliangla range 
and flows past the town of Namling (12,200 feet, 200 
houses), whi'ro sheep arc employed as baggage animals, 
the country being too cold for donkeys and the roads too 
stony for yaks. Then at Shangpa (Jagsa) it receives from 
the right tlie llong-chu from the famous Yamdok-tso or 
Scoipion l^ake to the south-east. This lake is 120 inilc.s 
ill circumference, 13,800 feet above the sea, and is sur- 
rounded by villages and monasteries; its scorpion claw's 
embraet* a ])eninsula which rises above 16,000 feel, is grass- 
grown to its summit, and embosoms the 1 )aino-tso, a sacred 
lake, 24 miles round and 500 feet above the iiiaiii lake, 
winch is expected some day to rise and destroy all animal 
life by a flood. Here the roads from India via Bhutan 
and from Shigatze to Lhasa converge, and afti*r crossing 
the Khamba-lA (1.5,000 fei*!) strike the Varo-t.sanjx) at 
(^liiak-jam-eliori (=:- “the iron bridge at the rocky bank ”). 

The river in its course from Shangpa down to this jioint 
is niinaMtrablo, passing over rapids bctwini preeijntoiis 
hills ; tlieii‘ i.s no road on either bank. A little below the 
budge it receives fiom the left the Ki-ehii, the river of 
Lhasa ( 7.C.), tlie chief city of Bodlnnd. Below the junc- 
tion of till* Ki-ehu Ihu Yaro-tsanjio eoniinnes its eastward 
<*ourM; tlirougli a liroad and well-peotded valley. It is 
crossed at (flielang ]»y a fi‘rry on the road from LhAsa to 
Tawang in Phutun via the Yarlung-ehu valley (right bank), 
w’hicli IS said to l>o the ]>leasantcst and most jiopnlous in 
Tibet; fruits grow in profusion at its low'er oxtremily and 
the hills are forest clad. At (’hetang the river is 350 
jards Imiad, 20 fed di‘e}), and 11,000 feet above the mm, 
and has a sluegisli eurvent. On crossing the meridian of 
92' 30' E. it jMisfs out of the piovince of U into that of 
KJiam and f iiti‘rs its eastern basin. After ti a versing the Ji-istom 
Kongbo (Kliombo) district, it trends northeast tor |0() of 
miles in giuieral parallel with the conlignoiis Kongbo 
ranges and tlie distant Nineh(‘n-thangla — and on rein lung 
9P turns abiuptly to the south. Its course Las been ex- 
plored 20 miles below the bend, to (:lya-la Sindong (8000 
fed), but no farther. The basin is bounded on the north 
and ea.d/ by the continuous plateaus of Lharngo, A rig, 

Pemba and Lhojong, Pashn, Lainsi, and Nagong, and on 
tlio south by tlio inner Himalayan water-iiarting. Numer- 
ous tributaries join the river from both sides, but little is 
known of them. Tlioso. from Kongbo, Lharngo, and A rig 
are said to unite and join it a little above dya hi Simlnug, 
and one from Nagong a little below. This last rises tumt 
tlic Ata-dang-ld, a pass over the Himalayas between the 
Nagong ])latean and tlie Zaynl district, and is said to bo 
on the direct rou<l from Lhdsii to Zaynl ?»?’(/ (lyii-lu-Sin- 
dong; it is probably joined by the Keiipu river of tlie 
lamas' survey, which rises in the southern scarp of the 
Pemba- Lhojong plateau and probably flow’s through the 
Potod and Pomed dustriets of Khdm. The independent 
Lhoyul country lies to the south of the Nagong-chu (lit. 

“ black w’atcT ”). The region is generally of a compara- 
tively low elevation, is said to have much more of rong 
than of chAng-tdng, and probably contains much more 
forest and luxuriant vegetation than any other part of 
Tiliet north of the Himalayas. Lowen 

The lower course of the Varo-tsanpo has long been a matter of Yani- 
controversy botw’een English and French geograpbors ; the fonner tsaiipo. 



luive maintained, in accordance information from natives of 
Tibet and Assam, that it enters the A&sam valley and is tlie piinci- 
pel source of the Brahmaputra river, of which the Lohit Brahma- 
putra river is the eastern source ; the latter have maintained, on 
the authority of Chinese geographers, that it flows into Burma and 
is the princiiMtl source of the Iravradi river. But now its eastern 
basin has been exploreil, and the Loliit Brahmaputra has been 
found to have its sourc'es in a range bordering the Giama-Nu-chu ; 
the Varo-tsanpo must therefore necessarily pass into Assam, and 
measurements of the discharges of the ))riiiri])al rivers entering 
Assam from the north conclusively iilentify it with the Dihong. 
That river, which receives the Lohit Brahmaputra a little below 
Hadiya (450 feet above the sea), has been exmored upwaids into 
rile Himalayas to a point within 100 miles of Gyada-Sindong ; but 
as yet nothing is known of the connecting channel, ex<*c]»t that il 
must have a fall of about 7000 feet, or as much as the entire fall of | 
the Yaro-tsftiipo in its iii»i)er course of 900 miles. 

Tbo Tibetan basiiiB to the south of the Yaro-tsanpo vvhich 
‘ are included between the 1 1 imalayan chains of water-pai ting 
and of high snow-jjeaks are the Bhcri, the Kali Gandak, 
and the iTuria Gandak, subject to Nepal ; then tlie follow- 
ing, which are subject to Lhdsa (1) the Tirsuli Gandak, 
on the direct road from Kathmandu to Doktliol da Kirong 
(9700 feet); (2) the Bhotia Kosi, tlirough which the road 
from Kathmandu to Shigatzo passes via Nilam Jong or 
Kuti (13,900 feet) into (3) the Arun-Barun basin, 120 
miles by 30, wdiich embraces the Dingri ]\Iaidan and Shikar 
Jong plateaus and the great Clionito Dong Lake (14,700 
feet) ; this same road, after passing Sikkim and veestern 
Bhutan, wliero tlic chain of high snow-peaks, including 
Kanchinjinga (27,^13 feet), i.s the w^ater-parting, travcTses 
(4) the Llu)))ra, (5) the (3ia-yul, and (G) the Mun-ynl 
basins, -which are also crossed by tlic mad between Clictang 
and Tawung. Kast of the 93d meridian the ]i(‘ight of the 
])eak8 of the outer Uimalayau chain falls to about 13,000 
feet ; the inner line of \vater-parting recedes northwards, 
and with it the boundary of LliAsa rule. TIio included 
basins arc occupied by independent semi-savage tribes, — 
Miris, Abors, Mishmis, cVe. ; but about the 97th meridian 
Lhdsa rule again asseits itself. The iiionntains again rise 
to a great height in the Nechin-Gangra range, the eastern 
most Himalaya, which terminatc's about the 98th meridian 
in spurs thrown off to the north and south, parting the 
w’aters of the Loliit BnihniapnLra and the Giaina Nu-clin. 
Tlie southern spur bends westwards in horseshoe fashion 
round the Zaynl liasin, and then merges into (he range 
which separates upper Assam and eastern Bengal from 
Burma. Lli.^usa rule extends oNer Zajnl, and for a slim t 
distance down tlio valley of the Giama-Nii elm, embraeiiig 
some tracts wdiieli lie outside the geographical limits of 
Tibet, as lower Zayul, where the elevation tails belowMOOO 
feet and the climate js so warm that eriininals are sent 
tlierc from Llnlsa as a ]>iinishmcnt. 

The Giaina-Nu chu i.s ('ailed hy tlie Chniose the ba-l\iang or Ln- 
• tse-kiaiig. Its eouisi' is kaow'ii down to about "iV i’lO' M lat , a few 
11. inarches below' Boiiga, on the left bank, wlu'ie the Aid iKsgodins 
established a mission station t( iiiporanlv ; but notliing eeitaiiiis 
known of its lower (ouise. It i-. geneially beluAed to be identical 
with the Salwiii iivci, which the Chinese also call the I u kiiiig, 
but the siniilauly of name is not (oiieluMve ol ideutili, ioi the 
Lu eoun try covers a huge aica, and its n,inic nriv be j^ien to a 
second iiver using among the liy-sii and bu-tsc tnb<‘s to the south 
Nolhing eeriain is known ol tiie Salwiii above ‘J.'i X. lat ; wliiu it 
is cmasod on the road horn Tah-fu to Uamo, it is alino-»t Mutainlv 
of too siinll a volume to have its sources lirtber olf tli.ni, say, 
miles in tlic southein Tibetan sc.iijs and not in awai in tin In nit 
of Tibet. There IS ji coiisidei able ]iio]iabjlitv that tlie <(iama-N u- 
ehu is the .source of the Irawadi, and tlins that Cliniest gco(Ma]diers 
have been right in assigning a Tibetan oiigin to that iivei, though 
WTong in identifying it w'llh the Yaio-lwinpo. 

» The Dnyul plateau, with the lofty mountains of Kokarpo 
to the north near Daynl (11,450 feet) and Dokela to the 
south near Bonga, lies between the Giania Nu-chu and tlie 
Chiamdo or I^an-tsan-kiang ; the latter river is believed 
to become the Mekong of Cambodia. The Ou-kio river of 
the Abb6 Desgodins rises in an important valley between 


the Giama-Nu and Chiamdo rivers and, flowing past Dajul> 
joins the former above Bonga. Next comes the Makham 
plateau, between the Chiamdo and the Di-chu, of which 
the chief town (11,900 feet) is called Gartok by Tibetans 
and Kiangka by Chinese. Ea.st of the Di-chu or Kin-sha- 
kiang lie the plateaus of Batang, Litang, and Darchendo, 
which, though geographically and ethnologically Tibetan, 
are directly under China. The last two are separated by 
the Ja-chii, which is knowm as the Yalung in its southerly 
course to join the Kin-sha ; the united streams flow ♦ j.st- 
wards through China as the Yang-tsc-kiang or Blue river. 

The western II or country lies to the noitli, on the direct Wester® 
route betw^een Ladak and LhAsa ; it is a region of extensive 
grassy plains and numerous lakes, some of great si/e, 
occasional hill ranges, wdiich, tliongli often snow’-cosered, 
are of no great elevation aiauc the tableland. It is in- 
habited by nomads— (3iang-i)a. I'f local origin and Khdm- 
jias from the east— and occasional communities of gold- 
diggers and of traders in salt and borax, which are plenti- 
fully found on the margins of the lakes. Thok Daurakpa 
(15,300 feet), tlie centre of a large gold-field, is the chief 
settlement. Within a remarkable biiMii, sni rounded by 
liigh hills and encloi-iug the great Dangr.^-^ um Lake and a 
cluster of small but w'clbbuilt Milages, Oinbo, aie lands 
which produce a profusion of barby at an altitude ol 
15,200 feet, — a uniijue instance of ciiltbation at so great 
a height, no other cultiiation occinring within 300 miles 
on either side. Tlie Teiiiiii-nnr or Nain-clio, 150 miles in 
circumference and 15,350 feet abo\e the sia, lies to the 
north--w’est of Lh/isa; and bo}ond it tliere i.s .said to be a 
.still larger lake, tlie Cliaigut clio, ,in*l imnurons smaller 
lakes, to one or more of wIjK'Ii the M)ni»‘i's ol the Giauia'- 
Nu elm may ]ici Imps lie traced, tliouLdi as a iiile the Iake.s 
in this region luae no onlUd. The Ninclnni tli.mL'la range 
lies between the 'I'engri niir and IJiAsa ; it i. (oii^idercd by 
some writiTs to rnal the llimala\.is, but is ])i(ibably not 
more than 3(/0 miles long nor an} when* Imilu r than 24,000 
feet above tlie .sea. 

The ( 'JiAiig-tang attains its gie.iti'st width (over 5('0Thc 
inihss) on the meiidiau ot 85 ; nortli of Lliasa it contracts 
to 400 milc.s, and i.> probably n.iirowi'st (110 miles) on tho^“^ 
ineriilian of 97’ It i' cosertd to a Ncrv eonsKh lable ex- 
tent, ]»robably e\er} wheie lielow IG,000 tict, witli a snccu- 
h*iit grass wlii<‘h iornis iioni Ma\ to August llie .soft* of 
green caqiets fiiid fnriiislic.s an aluindaiM c ot green ]»astnre. 
Willow' and taiuansk au o( c.isinim!l\ nut with on the 
maigiiis ('f the iake^ ; btil as a iii'i theic is little wo(»il 
or si'inb of any kind, and ciiln Nation only in Ncry (.x<e]>- 
tional localitie.s, Midi as Ombo. ^1)11,1(1^ of wild animals 

chieliy the yak and the .uitdopi, but abo tlie at-s and 
the camel - roam omi* tin* entiu u*' am, hit mostly con 
gregati* m tlie uninhabited nortlain jwation , tliiirargols 
funiisli a plentitul sup[>ly of tiul. without whhli it w(*nld 
be impossjlile tor tra\dl(Ks to (K'ss tin country as llicic 
aic stretclies of Imiidreds of milts m whidi no other fnt'l 
I.s jirocurable. As the (’hangt.mg naiiow-. to the cast, 
its surface bt't'omes corrugattd with diains ot low' liiJb. 

Here too tliere is more mai^li laiul th.iU t»n tho wc-^t: 
the Odontala plateau at tlie souices of the Hoing iio intr 
1.S de.scribed by Brejcvaksky as one xa.'-t bog in Miniinti, 
dining the i>rt\ah*uce ol the .soutli-wcsl mon*>tKJn fioin flit' 

Indian Ocean. Tlie opt nine's bttNNM'ii tlit' inerulmiial iidl 
rangi"’’ to the south ]>»iniit tht' lain (Imid to f»i- np tt» 
much higlier kititinhs before dbcliau'ing tin n inoistnie 
than t.n tin* w'est, where they are latad b\ tin gnat longi 

tudinnl ranges of the Hinial.i} as. 

The Kueii-lmn has been identlGeti, gttilogically, bvMie 
Stoliezka, a.s far w'cst as the Yictoii.i Lake tai tin* great 
Pamir, in 74" E. long. ; it has l.een .'■m ve>ed bt'tween / 1 ^ 
and 82*, wdicre it rises to more than 22,0t)0 feet, and 
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towers above the })lainR of eastern Turkestan. To tlio east 
it is kiunv n fur some distance as t]jc Toguz-Davan (Eleven 
Passes) range ; Prejevalsky observed a prominent peak 
(Jingri, 20,000 feet) on the 90th meridian, cast of which 
sucoossive ])ortions are known as the Angirtaksliia, Shuga, 
Nam(»liun, Ibivkhan Hudha, and Dzun-ino-Liin ranges. The 
rivers flowing north through openings in the Knen-Lun are 
generally small, with the exception of the lloang-ho. East 
of the 8r)fh niernlian the Kuen-Lun constitutes the chord 
of an arc formed by the Altin Tagh, Nan-shan, and Kokt)- 
nur ranges, which project north^vards and lK)rder the plains 
of the Lob-nur region and the (Chinese i>rovince of Kan- 
snh ; several hill ranges and some great platetins- -notably 
those of Chaidara or Tsaidain — are comprised lictwecn the 
arc and the chord, and the region generally is closely allied 
to Tibet ill its physical aspects. Oecusiunul j»cuks rise to 
considerable allitmles and arc covi*red u ith pcr]»eliial snow ; 
the plateaus form a succession of sle]js ascending from the 
plains of Gobi to tlic Tibetan ])lateau. 

Parch iciido, calletl 'ra-chicn-lu by tho rhiiicsc, on ilic exticmo 
eastern boumlaiy of Td>ct, is tlio principal riiipoi luiii ol the trade 
hotwfciMi that country and Cluna Thence two nnpoituut K'juIs 
lead to LliAsii, one cmIIcjI tho Jung- lam oi “ollici.il road” (ir;5 
miles long), tlio other the Cliiing-lAm or “noithcin road” (SOO 
miles). Tho foinicr, which is tlie more direct, la the post road and 
that liy wliich olIicmlH travel between Iduisa and iVking; hut it 
cioHscs much luggctl and dillicult country. The ofhci i.s jucltMicil 
liy tratleis, iis hoiiig Ic.s dillh ult and leas haiMM.^cd by idlicials, mid 
mostly ]Ms>iiig o\t*r jdaius with mi abumhuicc of pastnic for Ihcir 
baggage mum.ds The foimcr has long been known lioni the piih- 
lishod travels of line and (label mid the embassies tioui Nc]».il to 
China, and it.soastt‘in section, fioin IJatang to Daichicmlo, has bu ii 
traversed by '•('Veial KuiopiMii.s ol late yeari. Tlie hittci lies in 
regions in eastein l'ih< t into whieli no European has 3 ^et |K‘netiated, 
hut w’hieh w'l'io iceently erosaed liy J\audit Kushiia fiom noith to 
floiitJi ; they licloiig to the pio\inoo of Khdin, which appe.irs to he 
split up into a number of disluct.s, each governed by its own gM4li»o 
or eliiett.uii, who in some instmices is subject to Musa, in otlieis 
to t'liin.i, hut not unficijueiitly la imh pcndeiii of both. l)aiehh iido 
itstdt lies HI tin* Mima (Miuiak) dislrut, liom w'hieh tlie < hang- 
him passes tliiough a sue(‘eHsiou of petty diatriets, 'laii, Paiigo, Dan, 
mid Uongli.n ha or Ilorko, skirting Niarong (G^'iii ling V). The 
iniuhitanl^ of tins last mo said to have oon<]iU‘rcd the ueighhoiiring 
(list rii ts and to luve even luavid the Chinese, hut at l.i‘«t to h i\»* 
^•‘eIl won over lo Miasa l>y hnhery. Honghai ha lies iii the valley 
ol'tlie Ja eliu.iml contains the huge town mid irnuusti r^^ol Kmi/«*go 
(2h00 houses, ‘.2000 lamas , l(),li00 l<et above llie sea) Ilevoiid it 
lies, ill tJie valley (»f the Pieliu, Iho di.strict of I)ai-ge iDe-giu), 
.•».iid to he one ot llio luhest ami most impulous in all 'I’llx t, ton- 
tiinnig town-, in vvliuh the best jewelloiy, .saddleiy, guns, mid 
Mvoub are inanufaeliiied. 'J’he ( Jhaiig lam jmsscs thiongli Par ge 
up to Kegudo (ll.iSOO feet i, vvh<*ie it meets roads over tlie ('hang- 
tang fioni Ch.iKlani on the iioilh and the Koko-iiur liislriet in the 
iioilh-e.ist Vei V little is known of the I'ouiitrv between the (''haiig- 
l/iin and tlie frmitieis ot Chnia ; it is railed Sifan oi “the eountiy 
of tho woslein baihaiians” by the (Jliiiiesc , to the north are tho 
distnets of Chiamogolok mid Ihuiakhasum, inhabiWlhy imuaudiiig 
tribes, ami lowci down are tho Aindo and Tlioehu distnets, on the 
holder i of tr.uts oeeiijaed by the Manchu tubes of S/e-cliiien 
(China) Fiom Kegmlo tin* (’li/mg-lam trernhs we.stwMrds ovu the 
eastern Ilor ismiitiv, all i h.ing-t.ing, for UOO miles. The loutc has 
not jet heeri evjiloiid, hut pndiahlj pa.sses thiougli tin* pastuie- 
lands of the Sok-p is ; on icailiing Lake (’hoiiiora it luins south- 
wauls, then p.ishf.s the moiust«‘iy of Shiabdeii (14,0110 I'S't ), a 
notalde K'sting-]>hn e for (.ir.ivaiis, crosses the lower sem]> ot tlm 
Chang-tdng by the l/ini pii'^s (15,750 feet), and tinally descends 
into the Lh/na plati'uu 

TJio Jung- him or ollieial road from Pareliiciido pas.ses through 
Mtang (i:>, 400 feet; 2500 houses) and Batiing (8150 feet; 2000 
houses) to (tartok or Kiangka, emssing C7i route tho Yaluiig ami 
Kiu-sha riv'ors ; tlienco it iiroceeds up the valley of the Chianido- 
eiiu or Lan-tsiin-kiang, ami has been travfised by the Ahhd 
Pesgodins viK Dayag (his 'rehraya) to Chiaindoihis Tehamouto) 
lie say.s, “To get an idea of the configuration of the ground let 
any one take a sheet of ])arclinujnt, crunifile it in his hands into 
many creases, and then spread it out on a table, and ho will obtain 
a map in redief, furrowed with dopression.s and steep 8loj)e.s and 
presenting very little Hat siirfaeo.” Olnamdo is tho chief town of 
the province of Kham, and, being coiisiilcred a point of great 
strategic importance, is strongly garrisoned ; it has a larj^o monas- 
tery, containing 3000 lamas. It is situated at the »iinction of two 
rivers, which aie frozen in wint<*r ; but in summer 'he valleys are 


highly cultivated. Thence the Jung-ldm proceeds south-west io 
the bridge of Sliang-yo-Jam (Kia-yu-kiao) over the Giama-Nu-chii 
— here called the Suk river— and then ascends to Lhojoii/j (18,140 
feet)— the Ixiuroudsnii of the lamas’ survey — where it is joined by 
the road fiom Gartok I'm Zayul and Nagong. It then tiends 
westwards over the plateaus already mentioned as bordering the 
eastern basin of the yaro-lsanpo, pusses oecasioiial small villages, 
monasteries, anil lakes, cros.sos tw’o lofty jwsses— tlie !Nub-Gangdd 
(17,940 feet) aiul (he Tola-Id (17,850 feet) — descends to the little 
town of Giamda (10,900 feet) in Kongbo, and, passing out of Kham 
into U, enters the Lhasa plateau. Eiom the capital it is eontiuiied 
over a distance of about 9(»0 inilo.s to tho WTsteni limits of Khorsuni, 
cros<^iug the Yaro-tsanpo at the Chiak-jam-chori budge and rccross- 
.ing at Junglai'he, midway passing through Shigatzo ; it then tra- 
verso.s a great breadth of ehaiig-tdng and crossfus tho meridional 
water-parting at the Munam-ld (15,500 feet). There are twenty- 
five staging jilaces called tarjumSf from 29 to 70 iiiile.s apai t, be- 
tween Lhasa and liiidok, with accominodalioii— sometimes houses, 
but more generally tents— for about 200 men ; they are under the 
charge of a j/dno, who is bound to piovide yaks and otlier boasts 
of Imideii and lioises for carrying the mails, iinpiessing them from 
the nomads eiicampod near the tarjums. The road is generally well 
defined : loose stones are cleared away in the narrow defiles, and 
jiile.s of stones, suiiiiounted by flags on slicks, are erected at jilaces 
oil the open Hirelchus of tablelaml W'heio the track is liable to be 
lost. 

The climate of Tibet differs greatly in ddferent paits and atClimal^*, 
different seasons of the year In we.steiii Tibet the frost is perma- 
nent from Oi'toher to Apiil, and the lakes and rivcis down to 8000 
feet are fioyen everj' winter ; at 15,000 feet the thermometer falls 
below tho lieezing-]>oint eveiy night; and at 20,000 feet there is 
piohuhly pei])etual liost in tho shade. The mean monthly tomperu- 
tiires and iniiges ol temperature, emhroeiiig Irom six to ten jeans’ 

«»hs( rvMtions at tlie mtteorologieal observatory at Lch (in 34“ 30’ 

\ Kit., lun'jiL 1 1,540 feet), aic as follow.s in degiveti Fahrenheit* — 
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At Mitlsa (in 20® 39' >». lat., height 11,800 feet) the mean tein- 
peialiins ohseived l»y the pandits weie 30’ in February and Miueh 
and 01® in June and July. Soulhein Tibet is described as being 
deliglitful m suinnu'r, ~ the land coveicil with vegetutioii, stieains 
flowing m every vullov, and all natnie bright, s])arklitig, and Iresli. 
Put 111 wiiiti r snow ami fu»sl lelyii .su]>i(*m(' , all vegidatioii is dried 
up, the lakes and livers au» lio/i'ii , tlie loads and footpaths aie 
paved with lee; ami cold eulling winds .sweqi ndo^'S tin* .snilaio 
of the land. In northern Tibet Ihejevalsky toiind “a tenible 
climate” in snmiiier at 34,000 feet: in tin* second half of May 
wintiy hiiowstoiius were not unfreipient and the iiost by night 
u a( ln'd- 9” F.ihr. ; arnl in June and Julj' time were fro.'ts (L'i® 
Falir ) evciy clear night. In tlie winter the told is intense ; Hue. 
and Gahet, erosMiig the Pi elm liver in 3840, found a great hcid 
of j^uks eiitoinhed in ice, the rivci having frozen w’hilst they were 
swimming across. ( J. T. \V. ) 


iNursTiiv, Tkat)!!, axp 

The indusliial aits are at a somewhat low thh, though in metal- Industry 
founding the native.s ili.splaj' a certain ainoum of ability ninl taste. 

Tlicir statues and small bells are, however, only I'opics of Indian 
models. They use the iron from then mines, wdiicli is very good, 
tor making excellent blades tor s:il»ies and other w’eapons. 'riiey 
aie -verj*^ foml of jiiceious stones, hut do not kntJW how to work 
tliein. Then chief imlustries arc eonmM ted with wool, the great 
and iiiftxhuustihlo staple of the eoiintrj*. Weaving is geiiendly 
Urn W'oik of women. The cloth usually einjdojed for summer 
garments is tho /lea-wa, wliieh is dyed witli imiddiT or indigo, and 
sold in pieces eight or ten inehe.s in width and about twelve yards 
111 length. Anotlier sort of cloth largely sold is the c/tro or p'nq/, 
of a liottcr miality of wool, finer ami thii ker, wliicli is often niami- 
faeturedin T)bUa (li), wliem-e it is sometimes called PhUs jfrug; 
it 18 generally dyed dark rod. Temut is a superior kind of thin 
woollen cloth, a liaiinel-like fahiic, dyed dark red, of which tliero 
aie two suits, — /c-/Vr, made ol shawl wool, and hal-t'er, of common 
wool. Say-lad is for fine cloth made of fine shawl wool {le-na)\ 
and snmi-bit i.9 a w'oolleii cloth, very coarse and loosely woven, the 
coniinoii sort of w'hicli is not dyed. 

Every Tibetan is more or less a trader. Offieers for the super- Trado. 
iiitendcuee of trade, called garpons, are a]>poiiited by the king, tho 
ministci’s, and the great himaserais. The import and ex|v>rt traffic 
is carried on by caravans, wliicb, according to the route and its 
difficulty, employ yaks or sheep. Tho two great markets aie 



Sliigatze (or Bi^rchi) and Lhufia, 'wliort' the caravatia amvp in 
Docembor and January frorii China and Mongolia, Khdm and 
Sze-chueu, libutan, Sikkim, and Nepal, Kashmir and Ladak. Of 
the four principal tiade routes the two which «1art fiom Darchiendo 
have htiou mentioned above (p. ;j42). The third loute, 9ir> miles 
ill length, starting from Si-ning in Kan-su (Cliina), runs along 
the Koko-nur to Jun, thence to l)i-chu Kab-duii, cros'^cH the hoimt 
or lower Dangla, and proceeds via (haro and Lake Choinoi.i 
to Llnisa ; this route, which is forbidden to the Chinese, is less 
irequcntetl than the others because of the nunieious bands ot 
robbers inf<*hting the eouiitry t(»wai<ls Si-niiig. ^luch more im- 
portant is the loulo which comes fioiu the w<‘st, with Lcli as its 
starting point; it runs via Cartok, Lake Manusaiowai, Muiiam 
pass, Tadorii, an<l Hhigatzo to Lh/usa. Like the other t'aravans, tlie 
yearly one wliich tollow’s this louto stops several times ou the way 
for local fails; the distiiets pnssed thiough arc comlw'lled to fur- 
nish it with 30(» yaks for carrying goods and to provide food for 
the tnivelliTf^ The (‘eiitres foi Tibetan tiade on the borders are- 
for Mongolia ainl north (Uiina, Si-nnig ; for Sze-ehnen, Daichiendo ; 
and ill Assam, Ihiwtiigiri and Ddalgini, wlieic tingle is a great fair 
twice a year in connexion with the Tawang route. Daijiling is the 
central mart for the (Jhunihi valley trade, ^ l‘atiia for tliat passing 
tlirougli Nepal, and Leh and Kashmir in the west. Fioin China 
come Bilks of all varieties (Buddhist prejudice not permitting llio 
Tibetans to rear silk-worms and kill them;, carpets, and liardw'are ; 
fiom Mongolia 1<MihiM, sa<idlery, slice]), and hoists; from Khuiii 
])eifume ; lioui S/»*-elnien buck tia (some siv inillioim of pound.-, 
annually ; tea in le.d is not in use in Tibet); tiom Tawang, Bhutan, 
and Sikkim ri<‘e .nnl (obrn'm ; fi<mi Nepal hroad<’loth, silk, indigo, 
coi.il, pcails, siii^ar, ^pnes, and Indian manul.n-tuies ; fiom luadak 
and Kashmir sallion and Indian cunmiodities Silver and gold 
arc the most inqxirtant aitnles of c\])Oit, then follow salt, wool, 
woollen manutaetuies, fms, diugs, and mut.k. B.y the Nepal and 
Ladak routes Tibet e.\j)oiis huge (piantities of y.iks’ tails, hoi i^c, 
gold, bihei, , 111(1 point's. In the total ixport.s to India 

amounted to CaS,;5J2 (i’uiijah £17,710, North-\V(st PioMiiees and 
Oudh £10,dl2;. Tin* impoits into Ti)»et leaehed £24,107 
fiom 1‘iinjah, £22, (id? tiom Noith-West riovin(*<s and Umlh) 
The ])nmij>al expoits w’crc hoidV (£17,222), .salt (t*i:{,07h), wool 
and W'oollen goods f£ P.Mlf)) The inipoits included giam (£Kj,r»{r7k 
cotton goods f£2«S7.‘'»), .'iini sugar (£2tW)). In lh^t-84 the expuit 
i»f hoiax liad increased by 12.1129 nmunds Mahout 452 fonsj, thut ot 
wool and woollen goods h> 2214 luaunds (^2 ton*'), while the e\- 
]»orts of salt Innl tUci cased liy 572 inauiids (21 ton*.}. The whoh 
of the iiKTcuse m borax is in the trade with Kuiiiann, and in w< ight 
it IS almost douhh* the increase in the ex])oit of rno fiom 
distrh t, foi which it is harleied in Tih< t, the usual late ot « xt liang«* 
being two of boiax to one of ri< e. The total ex< css oi the \alue ot 
cxpoits ov('i impoits amounted to neail) two l.aklis of lUfiee.s. hi 
lh(‘ value, of tlic \.ool and W’oolh'ii stulls exporbsl lose 
from £1200 to £hS00. TIk'sc liguies, however, eoinev no adequate 
ide.a of the Biitish tiade willj 2’il»ct, asalaige quantity of goods 
jiassc, through N(pil Kiissiaii woollen « lotlis, eoarsc and hu)se, 
ot s(ail(t, green, him, and viuht colour, as vvli as ln‘ai IIiiul s. 
thnkly woven and ol a lh(W«*icd ]»attc]ii, come Ihioiiirh Vaikaml 
and aic conveved all o\er the countiy. 

L " • ’i- Since 1720 'fibi 1 has been a de[»eiideiicy of Cliina, and a > sm h i-. 
m.iiL. under the Chiue.se incioy of Szc-cliucii. Chinese aiithoiily i.s i<*- 
Jtreseilted by two iiii])(‘ii,il delegates, one of w iiom is the assistant 
ol the other. Tliei diiect ev<lusjvely the foieign and mililniy .id- 
ministration of the country, le.iving tlie civil ainl idigioiis guieiii- 
luiiit in the hands of the Tibetans. Tiiey aie ap]*ointed loi tt ims 
of thiec years Siihordiiiate to 1h<’.so aie two ththihi or gicat 
ofliccrs anil two payniastci'., i(-.iding, one of t n li gi.nle, at Lha^a 
.iiid at Bzhikartse (Shig.it/e or Digairhi). Next in i. nk aie tlncc 
eommanders, residing at Lh/isa, Diganhi, and Jhngii mar the 
Nepal frontiei. Below^ these aic tluee /.«(//'// /i.v, non-coimiiis- 
sioued officers, who com])lcto tlie staff of mihlaiy Chinese oftieeis 
in the country. TJio n.sual miniber of Chuie.se troojjs, all Maiiehn- 
Tatars, in Tibet does not exceed 4500 men (2(i0i) at Lhasa, lOOu 
at Digarchi, 1000 at Oiangchi, 500 at Pingii). In matteis of civil 
gOYcrniuent the .sujircme authority belongs to the d.Jai lama, tlic 
rgyal-ha r/a-jtw-(V, lesiding in the famous temiile-paku e of J'otala 
(see Lhasa, vol. xiv. ]). 500). But ho is consulted only in < ecs 
of emergency, when his deci.sion is never (inestioned. lfi.s pow< is 
are transmitted to a special officer for life, nominated by tlie 
Chinese (loveruuient, who is know'u by several titles, siu h as dt-’sri 
or the Mongol nnnwkhan^ “king of the law"; ho is the r/////// 
or “king" as well as the prime minister of the dalai lama, and (ho 
regent when the latter is a minor. lie is selected from among 
the four head lamas of the Choraoling, Kouduliug, Taiigialing, and 
Ohajoling divisions near ijhdsa, so-called from their cluef monas- 

* TIjIs is still in a disturbed state, the pass being closed by the Tilwtaus in 
consequence (1) of the important preparations made in ISbo for a coininereial 
mission to Lhasa by Mr Msoaulay and (2) of the prf*ssiire of the Nep.ilc'.e 
Qovemment on that of Tibet in a recent treaty, in order Di.it tfio wltole tiade 
should pass through Nopal. 


tones or dgonpa (vulg. gomhu). Ka< h of the four must he, like 
the ilalai lama, an avatar, i < , when lemoicd by denth he must 
rea])penr in the flesh as a child, ami 1 m* r.'usi'd to Hint po.'-ihon. Of 
equal rank with the iioniokhan js the di ha luma of (Uhi-ldan, th<‘ 
gloat nioiiasteiy near Diasa ; li<*, Imwiwei, is not uii avatuiian 
hinia; hi-, appointment lias to he (oujuimd by the Clnmse em- 
neror. Next to him is the l.nm ivun o, (h.iplain of the dalai 
lama, tlie dii-ector of his iohm k ikm ; h, m.jv lx* an avaldi, hut liis 
nomination is also in the lumC of the ( himse empeior, inul this 
fmmshes an interesting clue loth, .'tint ot the imiKiul power 
o\cr tin church of Tilxt The nomokhan luh with the help ol 
fiveiiinnhlois; four of IheM*- laymen m. h.t th. tin im ml, )udi( i.d, 
revenue, and home de])aitments, and a J lili, a Ijmm, )oi eulosias- 
tical ftffaiis. The four piovim-es ot Miiimi. Khoisum, l;id\ gTsang 
(Tbung), and Khams iKhdUi) aie lul.-d ,.i. h hv a bU Mmi oT 
governor, with a proper stall* of niim.i <.!]-. ci.-s, um-I.m the .juilioulv 
ol the nomokhan. Jiesides these theK uii* iinix)! kim *■ oi 

rgyal-pos outside of the font ]»jo\im( , , Iwit within these piovuie. *> 
theie are four jirincijiahties whieh an iiieh i tin dire. i gouinment 
of the Chinese iin].enal delegates, In s,- uai* i]j l)a\ tg oi Cliia> i 
and (2) Kiaiiido oi (Miiamdo, hoih on the e.ist , ' i hK^.^^^\^ Ihiin po 
Ol Tasiiilunpo, wlieie lesnles the pnn-hn l.ilna, who > lelds 

to none hut the dalai lama in n liyious imitoi tain e, and thou* h nii 
axatar, requinsal^o the i onlii ni.ition oi tin* Chine e em]iei(ii to his 
elt4*Uon; t4)Sakx.i KoiiLOim, .soutli-w. si oi the ].imdiug Tlnie i. 
akso a (’hinese oil.eer (g-Lsa,) in te nkine ,it J.h.e.i who sii]icuii- 
temisscveial iniiioi prinei]wiliti4 .s.* e ilti i.-.l ox j i Un lountiv Kvny 
live years Lh.isa, ( hi.iiinlo, and T.i.diilunj>o n-nd «ii\ovs wi’li 
j»ie*<ent.s 1o the eni])nor. In tin* e.i^t ot the (ountiy is th< ].iiii( i- 
])ulitv of I)aig.' Ol Ih'giie, in the iip]M 1 (oune »»f the* Vahm_- kmm^ 
luled by a king who idogni/fs the sii/ii.iiiitx ol Chin., and at the 
same time .smee ]bi>.2 1 ms m.in,(g(*d to k<ij. on t.ims wj’li 

tlie king of Lhisa, to whom lie li.is tuomiMd Mihj. niii. On the 
lower eoiii-e ol the saim* n\ei an the < Iniitni oi (.\ iiumMiihes, 

\\h<» fiom tlie nniquest of Tibet w<ie Mihjdt to Chirm, luit simi 
j h.i\ '* h»*en liaiisti 111 d hy the t him . (io\ ei nnn nt to tin- i ule 
of the king ol Lhasa, wlio is now i.pH'int.d amoj'g tiom h\ a 
4 'ihel.tn lesidint South <tf tlx tlxiitM is thi j.iiix ipalif v* ot 
l)ai-itse-ni<lo or Par.l'xndo, the Ti-ilinnln Cl 'Isieiilin of t^u* 
Cmrx'se, tlx iflyakiof tlie I'lhi tarn, wLf i» tlx gwM i mix nt, nnd» i 
fhe siijiei vision ot ( Iniiihe <jtli( ( Is, 1, entiu t< d to a n.iliso kn"*, 
lallul Miiig-elmii ' se h\ IheChiiiest and iCyal.i jg\'iI-ho oi king 
of MJyaJa liy the Tibetans. 

K/iinoi onv 

Tlx* Tibetans, m a h o’eml of the Tmnijtir, ]tii*tend to ))i> the de- Inhahi 
^c'ndants ot an ajie, si nt to the .siiow\ kingdom / (. Tilut) l y ants. 
Cheiiiesig CSiiyan - las.g/iM A\alokiti ‘Inan , .ind ol a TiImIum 
,s//n/y/a(a fim.ile ileiimu Ol lakslm^i) 2 liey had .six ( luMien, wliom, 
j as soon us tlxy wen- wisuied, tiny aKitidoixd in a ioitsf ot liuit 
tiees. Coming lux k iift.i a few m‘,us, tlx* fat In i J(»nnd to In*' gn.*t 
sui]>n.se lli.it till II minih.*r had im n asi d to .Mm But, .is tlx x weie 
sf.ii ving, lx* Imd leeonise to his patron ( lx nr. sig, \v ho di » lax d Ih it 
Ix'woull he the giuiiditin ot tlx* i.x*. So ii.'Wiiil 1i Mi.ni.l 'li‘e 
(or Kirl.i the Sn MmiC and lloiwdown ign.u qn'intii* oi tlx‘t.xe 
kin.ls ot gi.uii. witliwhnli tin kimi In d a|M s ion*.: 1. d lhem'-«l\(*. 

As the eoiiseqm in e ot eatiiiy tiM^ iin tin nn nki x*-’ tail-, (iiid tlx* 
li.iii on tliMir lio'Iies gn X' *-]ioslii .nnj sin.. ti i unijj tiny t.milly <li^- 
a]»peansl 'Ihe moiiLiys Iclmh to '|"ak .md luiamr* nnn, and 
( Iothe<l tlx mselx es XX it !r h a\ < 'I'jn itiliii t ul tin h'ln ml, xx h* ii 
> stripped oi iis Budd hi .1 n .elot nnn i.t n. In s in il < l.n t tlml lHh(*rm 
I a nu)iik< v uni'i slot -ei ms lo h i\ e le-i n c ommon 1-. x.irioushi.nxlie.s 
j of the rail*. The 4’.nig-< Immj .iml I*eh king tnl- s hoi,ted also of 
lM*iiigde.M*eiided from .i monl i x , tiny wire tlx* two gnat dlvisioT*; 
of the Tang- Ilian g <u 'J'.impit, oti*'! ts ol the shox* .Sn ii-jvi stoik n . 

Unit of the eoiiqiierois of 'J ih. 1 umh r 1 .nnn Tiihit (su* note, p ytd 
abox'e). The iiili.iliitants ol 'fibi I ledoiig jo tl»e Mongoloid rac e^. 
Besides the Tibetans so eaihd, oi(ii]>Mng thi g,ii*a'er jieit ot tie* 

I countiy, especially in the south tiom xm si to east, time are Tml le 
tnlieacallea Iloriii thciioith-xxe‘t, Mom^ol tr ilu *• calh d Sog(.Sok n» 
the lioi tli-cnst, and ReM'i.il J-Jl-di tim’d tubes on tlx* l.onh i* ol ( Inn i, 
w ho differ from the otliei*^ 'J'he Tibet an laec is md (hoiou.hly 
hoiiiogencona, a.s may' he setn from Die xai ions .xs oi . ^ ol ii.jv< 1!( i . 

(in the west tliryaie di’senhed m being shoit, xxith .tn axei,!'- 
atafnrn of 5 feet 2 imhes, aeroiding to the irx isni. im rits of (.h m*r.il^ 
Alexander Cniininglram ; in centi.il '1 ihcl and tin uul lliey ajeif 
middle filature, lathcr tall than ihoit, :i tlifhiiini k •''iltriig ap- 
pareiitW from then nitei mingling with the suiioimding laees A‘i 
general chaiacteii.stics, l]n*y aic strong, ^h rrdi i in irmh, x\jtli hkn k 
eyesa’iglitly oblique, luge nxiuth, brown h.iir, no Im rrd, « ‘ k* « 
ruddy blow nish complexion xMtli an intcllr/» nt » \]lte^sn•rl. T le ^ 
are a jieojilu of good natnr.d gifts, mild in timper, iim to their 
word, Kind and hini]de, loud ol mirsn, il.aix rm*, .n*d singing, but 
thoroughly imbued with su])erstjtion and la' king « nteipiise Ex- 
ccfilion is made of the jicople of ihe c.istcin hotdeis, who am 
described as being cheats ainl cowards. Iho ntosf Irighly gifted 
are tlio iiiliabitaiits of Aimio. tire region beyoml Kiiani, h.iving 
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Koko-nuron the north and China on the east. Taller than the 
Tibetans i»f the west, they are famed for their quick iutelligenco 
and open disposition ; a large proportion of the leaders and chief 
lamas of the giiMt sdiools and the liigher olliemis belong to this 
race. The nom.ul tril*ca of the north-east arc known by the (’hiiie.se 
common npp*‘llative of Sifaii western aliens They ineliulo 
Mongol. Tibetan, and other tribes. In the east, near the liordens of 
(’liina, are tin* numeious tubes called (ilyaiung or Cbenlui ; their 
kinguiige has lui'ji studied by Hodgson, who h.iM pointed out its 
lemmkabli* .similaiilv ol striictuic to that of the Tagals in the 
i’hilipjnm'S To the soutli of these are the Laka or holo (niaiiily 
in S/e-eliueii), Jn.so, and Moso; the 1 ust-nannd Jiavo advanced to 
bojue evteiit into Indo China. Tlie Jvaka or Lolo are remarkable 
h)r their Kiiiopean \v lute leaturos. TJieii language, along vvitli that 
of tile Jiiso ami Moso, A:e , lornns a group cognate to the iinimese. 
Hot .so far east aie the Jmtze or Kniiung, M<‘lain, Arm, I*agnv or 
1 > 11011 , ’rein, and lieinepn, all 8[ leaking a ilialecfc of Tibetan, niived 
witli ibieign wonls, tor which the name ofMelam is ajipiopnate. 
Savages aie found, says tlio pandit expbuvi A K, in .soim* of tin* 
vidleys ot tin* lange north of Saithang (i.r , the Altin-ta*:!! noith 
of the S\iteii i»lain). Tiny liave a thick ami daik skin, aie v\<*ll 
built ainl apiiaieiitly well led. They are clad in skins, and live m 
caves and dens or undei the slnllerof oveihanging io« ks. Heing 
ignorant of the use of aims in the elia.se, they lie in wait foi 
tlieir jnov iiv*ar springs ot water or salt flats. 'I’ln \ aio icinaikable 
for their lle<»tness of toot ; even a liohsoinaii finds ililbeiilty in omi- 
laking them. Whenever lliev' see .i eivili/ed iu.m tliev run oil in 
great alarm. 'I’bc}’^ arc said to know Imw to kimlb* a fire by means 
of a flint; and tliey flay tin* nnim.ils they kill uitli sliarp-edged 
stones. This is not the only siirv iv.il of the Stone Age, for in the 
case of Hoiim religious rites the lamas aie .shaved with a “lightning 
atone.’* ’I’hc eounliy is thinly jieojiled and luge tracts in the 
upper plateaus and iMngni-Khor.sum are quite iiniiilialiited. lu 
the provinec of Kli.'im the population is v * ly ii legulai ly disliibiited. 
and the nomad eliarae(«*r of the lubes oeeupving a git at p.«it ol the 
wppei country makes any estimate doubttul. ’I'lie eential piovimts 
ot JJblT.s and gTsang are tlio mo.st tlt*nsely peo)»letl, ami A— K puts 
the population ot Lhasa at ii.l, 11)7 (Tfrln being lamas) The tot.ils 
lately given by Cbiiie.se autlioritu's ( t,()00,00n; and by the llu.ssiau 
.staff tillit CIS ((5,00(1, POO) aio jnobaldy ne.uei tin* fiuth tlian the 
n,000,000 ami 355,000,000 of former autlioiities The Tibetams 
are .a very .social people, ami all pos.siblc eiieiiinstanct s, e.qteei.illv 
mariiages .iiid biitbs, ,ih* niiidti oet asions lor 1< asting .iml < njoymen 1. 
The biiiial eii-.fom-> are pe<*uliai Fn.st tin liair is pint kedout fiom 
the top of the bend, m ortlei* to iiU'ililate tians/nigiation. The 
< orpse IS not dispost‘d tif everyvvbeie or ulw.ays in the same way 
(laok of fuel soinetimt'S ])i event mg ciennitioii), ami the lamas decide 
whether it is to be jmt away by inteimeiit, liy tliiovvmg .aio the 
iivt r, by burning, or by e\])osuic t<i beasts ami buds ol pit y. The 
last-named mode (regaided us veiy lionourable) li,is .diiiost dis- 
appiated m the vvt-*t, but is still practised in tlie (tnlral ami easlmi 
)novim*(‘i , the body is cut iu ]deees ami the bones bioken nitofidg- 
nieiits by jnofessional (orjise bull hers, .«ml, when all the llesh b.is 
been devouitd at the seleeted sjiol, ealbsl f/wc/./c/Z, to vvhiih tin. 
body had been pi evioii.sly carried, it is not unusual to tbuivv the 
remaiiiingli.igmeiit.s of the biokeu bones into the nver ; .sometime.s 
the phalanges of the fingers sri’e irrtseived to be used m b<*,i<l-rolls 
'riic* lam.is are generally inliumcd in a silting ])ostiiie, the kiu(.^ 
being Inought ui> to the cliiii and coided togeihei as tightly as 
pos-,ilile. fii tin* (‘a.se of the gyalpos or kalilons the body is burned 
111 a nn tal v» I, the ashes being alleiwaida caierully eolleeled to 
be inad<* into an image of the dc<*eased. Foly.bnliy lu-. bei u 
jn.n lisi d from the earliest times, and has b<*cn eaincd by the hjm.ul 
of the r.ne inlo moie g<*nial eountiie.s, sinh as Lbut.ni. Tlie join! 
liiidunds .lie usually, but iiol always, biotlioris. The arianguimnt 
boeiiis to w»nk binootlilv, and women enjoy general eoiisidemtioii, 
accoidiiig to all travellcis wlio IniV'o spoken of the sulipct 'fin* 
wedding ceicrnoiiy lakes place at the house of the binie’s paicnt.s, 
after adciiimle presents jiavo been ollored by the ildcr biotln*r, 
husband or biidcgroom, and without the iis.sihtance ol any ]»iie'-t. 
It consists chitlly in the en/^gemeiit of the intemlmg spou.'.es .iml 
the placing of n ])ieee ol butter liy the bride’s paient on the bead of 
the bridegroom and by bis paient on that of (he binb*. Unless 
othciwise stated by the niotlier in eaeli ea^e, the i ider Iiusbaml is 
tho putative father of tin* ehildieii, ami the otbeis are uin'les. 
Uolyamliy ba.s lesulted in tlie a.ssignim*iit to t In* w ile of a ]»araim«unt 
poKilioii, which in the iioitb-etist and cast of tin* eountrv h.as giown 
.iinong certain tribi's into a real sovereignty, of which we bear liom 
the beginnings of (Jliine.se history, and which has left (ortain .snr- 
viv.als among fho Lolo and Moso tribes of the jnesmt d.iy as well 
as in the la to liurmeao court. 

Vioii 'I'liero are two religions in Tibet —Buddhism, in tho sliape of 
f.iAMAiRM and an earlier creed, generally called tlie Bon 

leligion, of wbieh not much is known. Tlio latter, a cieed ov^olved 
from Sham.'inisin, tiocs not seem, from what is said in BiKblliist 
bimks, to have received any regular form either in doctrine or othcr- 
^ 'ise until the introduction of Buddhism, w'hicli inoittsd the Boniio 


to seek iu a better organization the means of holding their own. 

Tlicy borrowed mueli liom tho Buddhists, os the latter did iiom 
lliem. — many deities .supposed to Bmldhist because of their 
Buddhist uaiiies being simply Bon gods. At tho pre.scut day tho 
two religions exist jieaeeablv side by side,' and tho Bon creed has 
uuinerous adherents and rich convents iii tlie central provinces of 
DblTs and g’fsang, but few in tho western and eastern provinces. 

Tho Bonpo arc sometimes called the “Sect of the Black,” as distiii- Bonpa, 
guislied Irom the “ Red ’’ or Old ami “Yellow” or Reformed Lamaists, 
both a])pella turns bi‘ing deiivcd from the colour of their garments, 
though Bonjio li.ive been scon in rod ns well as iu black. 'I’liey mo 
also called ()lriin-dMiu-pa(seo below). The establishineiit of the Bonpa 
or Bon-^oa, i r., the Bon religion, is attiibuted to < l.i.en-i libs, also 
called BsUn-ju (}.seji-i.ib.s, i.e., (iseii rdbs of tlie doctrine, tin* name 
under which he is worshipped in the temples of hi.s sect, as, for 
iuhtanee, at 'rsod.im in east Tibet, not far fiom Ihmga ; his statue, 
which <m:(*uj)i<*s the cent nil place, represents liim as squalling, with 
Ills light at 111 outside his red scaif, and holding in his left the vase 
of knowledge. In a Bon sufra he is said to hold in his light 
Ii.iiid the lion liook of merry, with whicli he fishes people out of tho 
oie.iii of tittUMu ignition, in his left hand tlie seal of eipiality, and 
to w»*ar on liis head the initra jew'el. His full name is lion gL*ii- 
labs-gruh-druii.^ (Ison -iab.s- ini -jio, or “(the) cxeelleiit human 
god,” allot hei name of the same personage, has been identilied by 
.some Tibt tan iinthoritie.s with Lao-tszc or Lao-kimi of Uhiiia, ’I'lns 
identilicatioii, however, rests only on t he slender basis of an ajqiaient 
atlinity of sound between the soi of (fkni and a ('oniinon ('biiiese 
appellative for the Taoisl.s, Tlie genuine rescmhlanies Intwei'n 
lioiipauml Taoism come from tlie fact tliat both leligions liave diawn 
fiom siinibir sour<*es, liom the native iiide Sbainani.sin whicli i.s mui h 
till* sime iu both countries, from the tantiie and esoteric doetmies 
of India, and fiom Ibidilhist idea.s. The identity is sullieieiit to liave 
tleceiv’cd the umritn'al mind ot native seliolais, and the inuttei lias 
not )et been (aielully examined by Kinojuans Tho eighth book 
of the (/rub-mflin/i-Ml-li/t //o-Zc//, in twelve book.s, by a Tibet.-in 
lama, Clikoikyi N,^lln.l (1G74-17U)), wbnli, with three otlieis, has 
been lately ti. iiihlatul by Smat ('liaudia lias (in ./on/, -/s Stic. 

JiuHf, for J881-lhSti\ giv(s sonic iiifoiimition on the lise ol the 
Buupa in the icgion of Sliang-sbung, identified, not with the modem 
region ot the .same name* in tho noith-wcst of Lhasa, but with 
(luge or (ibiigbe and Kmioi or Uppei J5csahi 'J’bue sl.igi s aio 
pointed out in the development (»l the J5oiip.i after tho time of 
itsm}tbii<il founder, who ie«kom(l among bis sfniatual d<*seendanls 
.s.igesoi i’ei.sM, lieg-t.ing-m.iiig (^e>me names of J^ao kiim ?)ol ('liin.i, 
of Tkoiiio, of Min III k (ea.st Tibet), of Siim]>ar, and of Sbaiig shiiiig. 

'riie fast .stage IS tliat of the human and histoiie.il ibiiiid<*i id the 
n bgion, ji sage of the name of Sbong-lion, who lived in the semi- 
bistoi leal time of Tin ih t*an]io, tin* .sixth king ot Tibet (the* tirst is 
.said to li.ive ruleMl about IJo li «■ ). The second stage, dating fiom 
t b«* .id eentiu V r..(’ , is tb.it at vvliich Bon the ones and doclnnea 
bc'/aii to exist, a liegiiiniiig (oin(i<]«iit willi the uirival in the 
eouiiti) ol ihnf Bon ))iu*sts liom Kashnni, liu.slifi, and Shang- 
.sbuiig The let it.il down to tins point gives cvnitmc of the vague- 
nc'-s of ilic tiaditions prescived liy the Tibetans with leieieiiee to 
Hull own begiiiiniigs, and -bows that the author lias sltiven lund 
to put togcfiicr slircds of aneieiit it ninn.s( eiiee w itlnn a Jabulous 
and iiijthie.il account. AVilh the (bud stage wc come down 
to liisfojical times It is dividetf into tinee peiiod.s, — the fn.st 
tl.iling liom tlio inijvnl of an Indian p.mdit ]»\ way of Ka'lnnii, 
who vviote .stiine of tin* Bon books, tin* .setond being that of the 
inliodin tioii of Ihidtllusin and the eonsettnent tMi.setulion le.'nling 
tin* I'oijjM, to nmllijily then* faered btuiks, winch they concealed ; 

,*nd the la-.t bung tb.it of tin* levjval ol the Bon]ia and the binig- 
in ' hnth of tin* Inddcn books .siibsetpieiit to the overtlnow and 
ttmpmaiv effnemenL ol Jiinhlbism b\ gLang-dbainui (1)08-1013). 
\cMij<liinf to tins .soij.cc, w bn li, bowevei, i.s leitainlv tiiigtd by 
Bubilii-sl jutjiidiee, iL wasnnh at the last-iiientionctJ tlate tlial llio 
Bonp,i rt.n bed its eonqilj (c oigani/ation. 

Kii.ditc<‘ii piirnipal gods ainl gotMcssis aie eii u tile rat t tl, iinhnl- 
mgtlie led wr.ilbfni ru/or spirit, the bhnk wrathful lajoi ^piiit 
1 he tiger god of ghiwiiig file (tlio popular god univ i‘i.sally vvoi- 
'‘liippeiB, the messeiigci di inou Rg>al-po, otbervvj.‘-«i l*e(d)kar 
r'.;j.il-]»o hniieli drc.Kl(‘<l ami w'oi .shipped in llm ccntial jiioviuees ; 
be IS stiid to be identie.'il with the duty Kye-piirig of lib.'is i, figured 
as a wooden stuk oi log decked with lags; see .laesdike, JUct., 

]* 7), the god of ^ouiid, the great ileiuon, and ilie sei[uut, demon. 
Infoimatioii i. Inking as to tlie speiilie charai 1uisln*s of tbeso 
gods, mid it is not dear to wliidi of them belongs the title of 
lcvn~fu fuquently dtc»l as tlio eliief Bon goil , be in re- 

]uited to liave a wife Vmn-ki-long-ino, tlie eternal female prim'iple, 
ami from their union li.ive ic.,iiUed all the minor gods and the 
whole worM. 


1 The tcnii qi/vh fnih (sor^O), also apjilasl to IiIk followers, moans the vro'-^ 
crampon nec, tin* stoxtiha, Kianl.ir to tlint of llie Bu<1<1)iis1m, from vvlileli It diflcj s 
only in direction, the Honjx) manner of rireumarabuliition round u fhrine 
or deity being from leit, while ibc Uiiddhist manner is from left to 

n/ht. 
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Of the Bcmpa Jiterature the only text which has been made 
accessible to western scholars is a sutra translated by A. Schiefoer 
in Mim, de VAcad, de SL Piterah, (xxviiL, Ko. 1) called Otaanama 
klu hbumdkar-po (** The holy white ndg^ we hundred thousand *’) ; 
hvLt Buddhist influence is so manifest in it that no correct idea of 
the primitive Bon I’elimon can be derived from it In a native 
account, dating from the 18th century and translated by SmcX 
Chandra Das, the following are enumerated — ^three works on philo- 
sophy and metaphysics, four meditative works, nine ritual serials, 
six series of einstles, and four mystic works of a late period, in all 
of which the title of the translated sutra is not made known. It 
is stated in the translation that these Bon scriptures originally 
consisted of wholesale pla^risms, subsequently utered in ortho- 
mphy and terroitfblogy from Buddhist canonical works. The 
Bonpo are said to have got tlie counterparts of the Kti^^gyur in 
generaL As a correlative of the six-syllable prayer of the lamas 
dm mani pad~me hXm (vulgarly **om-mani p&ie-on”), they have 
one in eight syllables, which they pronounce /liartri-mu-tTe^aaAar 
dm. The Bonpo are now frequently confounded with the Red 
Lamas or Buddhists of the Old school, who are distinguished from 
the Yellow or Reformed sect by their garments. 

History. 

From the 11th century b.g. the Chinese used to call by the name 
of Eiang the tribes (about 150 in number) of nomads and shepherds 
in Koko-uur and the north-east of present Tibet ; but their Know- 
ledge continued to l>e confined to the border tribes until the sixth 
century of our era. In the annals of the T'ang dynasty it is said 
that the population of the country originated from tlie Bat-Kian 
or Fall Kiang ; and, as the information collected in the first part 
of the notice concerning Tn-bat, afterwards Tu-ban, the inoaem 
Tu'fan, dates partly (as is proved by internal evidence) from a time 
anterior to the T*ang dynasty (618 A.i),)i some degree of reliance ; 
may be placed on its statements. There we are told that Kanni, 
a scion of the soutliorn Liang dynasty of the Tn-bat family (which 
flourished from 397 to 415 at Liang-chu in Kan-snh), who had 
submitted to the northern Liang dynasty, fled in 433 with all his 
])oople from his governorship ot Lin-sung (in Ean-chu) westwards 
across the Yellow river, and founded beyond Tsih-shih (“heapy 
stones ”) a state amidst the Kiang tribes, with a territory extend- 
ing over a thousand H, By bis mild and just rule he was soon 
enabled to establish his sway over an immense territory. His 
original state was apparently situated along the upj^r course of 
the Yalung river, an affluent of the Kin-sha-kiang. The foregoing 
statements, which are most probably genuine history, are preceded 
m Tibetan chronicles by a mass of legends invented by the native 
Buddhist historians for the purpose of connecting their monarchy 
with India. 

Through the exertions of Prinsep, Csoma de Kbros, E. von Schlag- 
intweit, and Sarat Chandra Has we possess five copies of lists of 
kings, forming the royal canon of Tiuet from the legendary begin- 
nings between the 5th and 2d century b.c. down to the end of the 
monarchy in 914. But the serious divergences which they show 
(except as to later times and in general outlines) make their un- 
authentic character plain. As tne last published list is accom- 
panied by a commentaiy, it is the easiest to follow, and requires 
only to DO supplemented hero and there from the other lists and 
from the Chinese sources. The first king, Gnya-khri btsan-po, is 
said to have been the fifth son of King Prasenadjit of Kosala, and 
was bom with obliquely drawn eyes. He fled north of the Hima- 
layas into the Boil country, where he was elected king by the 
twelve chiefs of the tribes of southern and central Tibet. He took 
np his residence in the Yarlung country south of Lhdso. This 
Yarlung, which borrowed its name from the Yalung of the state of 
Fanni Tu-bat, is a river w'hich flows into the Yaro-tsanpo. The 
first king and his six successors are known as the seven celestial 
kkvi \ the next series consists of six kings known as the earthly 
Uqa ; and they were followed by eight terrestrial Idi, This three- 
fold succession is apparently an imitation or a deliased form of the 
ancient legend of heavenly, earthly, and human rulers, which was 
carried into Persia and China, and from the latter country into 
Japan and Tibet,— the relative number of kings being altered in 
the last-named countries to suit local convenience and the small 
amount of truth which they contain. Whilst giving an Aiyan 
descent to their first kin«, Uie ancient Tibetans assigned to their 
princesses a divine origin, and called them lhamo, “goddess.” 
Tlie gynsBcmtic habits of the mce are manifested in the names of 
all these kings, which were formed by a combination of those of 
their parents, the mother's generally preceding that of the father. 
The Idi kings were followed by four rulers simply called htaan 
('‘mighty”). 

Then occurs a break in the lineal descent, and the king next 
hi order (c. 461 ) may be the Tatar Fanni Tu-bat, but most probably 
his son and successor. His name was Lba-tbo thori gnyan-btsan, 
•otherwise Gnyan-htsan of Lha-tho thori, according to the custom 
sisual iu Tibet of calling great personages after the name of their 
flnrthplace. Lha-tho means “heaps of stones,” and therefore 


appears to be a translation of Tsih-shih, **beapy stones,” the 
country mentioned in connexion with the foundation of a state by 
Fanni Tu-bat It was during his reign that the first Buddhist objects 
are reputed to have reached Tibet, probably from NepaL Little 
is said of his three immediate successors. The fourtli was gNam-ri 
srong btsan, who died in 630. During his roign the Tibetans 
obtained their first knowledge of arithmetic and medicine from 
China ; the prosperity and pastoral wealth of the country were so 
great that “the king built his jialaco with cement moistened with 
the milk of the cow and the yak.” To the same king is attributed 
the discovery of the inexhaustibli salt miiio called Chyang-gi- 
ta'wa (Byan^-gi-t8’wa= “ northern salt”), which still supplies Sie 
greater portion of Tibet. The reign of his illustrious son, Srong 
btsan sgam-po, opened up a new era ; ho introduced Buddhism 
and the art of wnting from India, and was the founder (in 639) of 
Lha-ldan, afterwards Lha-sa. He was greatly helped in his pros- 
olytism by his two wives, one a Nepal princess, daughter of King 
Jyoti varma, the other an imi>enal daughter of China ; afterw'ards, 
they being childless, he took two more jirinccsscs from the Ru-yong 
(=a:‘‘left comer”?) and Mon (general appellative for the nations 
between Tibet and the Indian plains) countries. As a conqueror 
he extended his sway from the still unsulHlue<l Kiang tribes of the 
north to Ladak in the west, and in the south he cairied his power 
through Nopal to the Indian side of the Himalayas. How far 
southward this dominion at first extended is n<it Icnown ; but in 
703 Nepal and the country of the Brahmans rebelled, and the 
Tibetan King, the tliird successor of Srong btsan sgam |)o, was killed 
while attempting to restore his power. It is lather curious that 
nothing is said of this Tibetan rule in India, except in the Chinese 
annals, where it is mentioned until the end of the monarchy in the 
10th century, as extending over Bengal to the sea, — ^thc Bay of 
Bengal being called the Tibetan Sea. J. R. Logan lias found ethno- 
logical and linguistic evidence of this domination, which was left 
unnoticed in the Indian histories. Maiig-srong mang btsan, the 
second son and successor of Srong btsan sgam-po, continuing the 
conquests of his fatlier, subdued the Tnkuhun Tatars around the 
Koko-imr in 663, and attacked the Chinese; after some adverse 
fortune the latter took their revenge and penetrated as far as Lhdsa, 
where they hunit the royal palace (Yumbu-lagang). Khri Ide 
ptsng-brtan-mesag-ts'oms, the grandson of Maiig-sroug and second 
in BUcccBsiou from him, promoted the 8})read of Buddhism and 
obtained for his son, Jangts'a Lha^Kin, who was famous for the 
beauty of his person, the liaiid of the accomplished princess Kyim- 
shang, daughter, otherwise kwng-ckut of the Chinese emperor Jny- 
tsung. But the lady arrived after tlie death of her betrotlied, and 
after long hesitation became the bride of the father. She gave 
birth in 730 to Khri srong Ideu btsan, in the Buddhist annals the 
most illustrious monarch of his country, because of the strenuous 
efforts he made in favour of that religion during his reign of forty- 
six years (743-789). His son and successor Muni btsan-po, being 
determined to raise all his subjects to the same level, enacted that 
there should be no distiiiclion between poor niid rich, humble and 
|;reat He compelled the wealthy to share their riches witli the 
indimnt and helpless, and to make iliem their equals in respect of 
all the comforts and conditions of life. Ho repeated this ex^icri- 
inent three times ; but each tune he found that they all returned 
to their former condition, the rich becoming still richer and the 
poor still poorer. The sages attnbuted this curious phenomenon 
to the goofl and evil acts of their former lives. Notliiiig of im- 
portance occurred during the following rei^s, until that of Ral- 
Tiachen, who won glory by his care for the traiuslations of the 
Buddhist scriptures which he caused to be completed, oi rewritten 
more accurately wdien required. In this reign a severe struggle 
took place witii China, iieace being concluded in 821 at Ch'ang- 
ngan and ratified at Lhasa the following year by the election of 
bilingual tablets, w’hich still exist. Ralpachen was assnssinated 
by the partisans of gLang-dharma and tfio country fell into dis- 
order, gLang-dharma instituted a violent persecution of Buddhism ; 
but he was soon assassinated in his turn, and the kingdom divided 
into a western and an oastcin ]>art by bis two sons. The ]>nititioii 
did not, however, prevent intcriieciiio wars. The hist lor some 
time now Incomes rather intricate, and recpiires some attention 
Pal K’or tsaii, the second western king, after a rcigu of thiiteen 
years died leaving tw'o sons, Tin Ta*5i Tsegpa-pal ami Tin Kyula 
Nyimagon. The latter W’ont to Ngari (Mngan'l and loiiinhd the 
capital Purang ; he left three sons, of whom the ddest dulaied 
himself king of Mang-yul (the Monhuil of our mapsl, the sirond 
seized l^irang, and the jouiigest, Detsud-gaii, bcciune king of the 
province of Shang-shung (the modern Gluiglic) Ihc levival of 
buddhism began with the tw’o sous of the hi^>t-namud, the dder o» 
whom became a monk. The younger, Khoi’ie, inhented his father s 
throne, and was followed in his authority by twenty huccessom 
TaSi Tsegpa also bad three 8on.s, — Palde, llodde, and Ivyido The 
descendants of the first made themselves of Gmig-tang. 

Lugyalwa, Cliyiiia, Lhatsc, Langlung, and 
severally ruled as petty chiefs. The tlescoiidaiits of Kyidc spread 
themselves over the Mu, Jang, Tanag, \aiulag, ami Gyaltse 
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distriote, where they also ruled as petty princes. Hodde left four 
sous, — Phabdeso, Thide, Thich’ung, and Gnafnpa. The first and 
fourth became masters of Taanmng» the second took possession of 
Amdo and Tsonckha, the third Ibocame kingof DbUs, and removed 
the capital to Yarlung, south of Lhasa. He was followed on his 
throne from son to son by eleven successors. History is silent as 
to the fate of the eastern king, the other son of gLang-dharma, 
and his successors, but the geographical names of the chieftainships 
enumerated above make it clear l^t the western kingdom had 
extended its power to the cast. Chronology is deficient for all that 
period. While the dynasty of Khorr6 in Shang-shuiig and that of 


Thich’ung in DbUs were running, another auSiority, destined to 
become the superior of both, had arisen in Tibet. Khorre left his 
tiirono to his son Lliade, who was himself succeeded by his three 
sons, the youngest of whom invited the celebrated Indian Buddhist, 
Atisha, to leave his monastery Vikrama Shila for Tibet, where 
he settleil in the j^eat lamaserai of Thodlng in Hgari. Besides 
religious books and teachings, he introduced in 1026 the method 
of computing time by cycles of sixty years, obtained from the 
Indian province of Shambala.'* He was the first of the several 
chief priests whose authority became paramount in the country. 
The kings of DbUs greatly patronized them, as for instance in the 
case of the celebrated Sakya Paiidita by the seventh of these kings. 
Paiidita, at the special request of Kuyuk, tlie successor of Ogdai, 
paid a visit to his court in 1*246-48. Five years afterwards Kublai 
Khan conquered all the cast of Tibet ; and, after he had ascended 
the throne of China, the Mongol emperor invited to his court 
Phagspa Lodoi Gyaltshan, the nephew of the same Paiidita. He 
romained twelve years with the emperor, and at his request framed 
for the Mongol language au alpliabet imitated from the Tibetan, 
which, however, did not prove satisfactory, and disappeared after 1 
eighty-five years without having been very largely used. In return '' 
for his services, Kublai invested Phagspa with sovcrcimi power over 

(1) Tibet proper, comprising the thirteen districts of IT and Tseng, 

(2) Ehdm, and (3) Amdo. From this time the Sakya-pa lamas 
liecame the universal rulers of Tibet, and remained so, at least 
nominally, under twenty-one successive lamas during seventy years 
(1270-1340). Their name was derived from the Sakya monastery, 
which was their cradle and abode, and their authority for temporal 
matters was exercised by spei^ially ap|>olnted regents. When the 

S >wer of the Sakya began to wane, tiiat of the rival monasteries of 
ifl^ng, Phagdub, and Tshal increased largely, and their respective 
iiimiouce and authority overbalanced that of the successors of 
Phagspa. It was at this troubled epoch that Cliyang Chub Gyalt- 
sban, better known as Phagmodu from the name of his native town. 


appeared oil the scene. Ho subdued Tibet pro]ier and Khdm, for 
the continued possession of which he was, however, (*oiup<dleti to 
fight for several years ; but he succoedcil in the long run, and with 
tlie approval of the court of Peking established a dynasty which 
furnisned twelve rulers in succession. When the Mongol dynasty 
of China passed away, the Mings confirmed and enlarged the 
dominion of the Tibetan rulers, recognizing at the same time the 
chief lamas of the eight principal monasteries of the country. 
Peace and prosperity gradually weakened the benign rule of the 
kings of this dynasty, and during the reign of the last but one 
internecine war was rife between the chiefs and nobles of U and 
Tsdng. This state of things, occurring just as the last rulers of 
the Ming dynasty of China were struggling against the encroach- 
ments of tlio Manchus, their future successors, favoured the inter- 
ferenee of a Khoskot Mon^l prince, Tcngir To, called in the 
Tibetan sources king of Koko-nur. The Mongols were interested 
in the religion of the lamas, especially since 1.576, when Altan, 
khakan of the Tumeds, and his cousin summoned the chief lama of 
the most important monastery to visit him. This lama was Sodnam 
rOyamtso, the third successor of Gedundub, the founder of the 
Tashilumbo monastery in 1447, who had been elected to the more 
important abbotship of Galdau near Lhasa, and was thus the first 
of the great, afterwards dalai, lamas. The immediate successor of 
Gedundub, who ruled from 1475 to 1541, had appointe<l a specif 
officer styled defpa to control the civil administration of the country. 
To Sodnam rGyamtso the Mongol khans gave the title of Yadjra 
Dalai Lama in 1576, and this Is the first use of the widely known 
title of dalai lama. During the minority of the fifth (really tho 
third) dalai lama, when the Mongol king Tengir To, under the 
pretext of supporting the religion, intervened in the afiairs of the 
(‘ountry, the Pan-ch’en Lo-sang Ch'o-kyi Gyal-ts*ang lama obtaiiicil 
the withdrawal of the invaders by the payment of a heavy war 
indemnity, and then applied for help to the first Manchu emperor 
of China, who had Just ascended the throne. This step enraged 
the Mongols, and caused the advance of Gushri Khan, son and 
successor of Tengir To, who invaded Tibet, dethroned all the petty 
princes, including the king of Tsang, and, after having subjugated 
the whole of the country, made the fifth dalai lama supreme 
monarch of all Tibet, in 1645. The Chinese Government in 1653 
confirmed the dalai lama in 'his authority, and he paid a visit to 
the emperor at Peking. The Mongol Khoskotes in 1706 and the 
Sungars in 1717 interihred again in tho succession of the dalai 


lama, but the Chinese army finally conquered the countxrin 1720, 
and the present system of government was established. The events 
which have happened since that time have been recorded in the 
articles Lhasa and Labak. 

Lakgvaok^ a>*p Literature. 

Bod-skad is the general name of the laxiguam of Tibet,' which Lan- 
is also occasionally called Gangs-ban-gyi skad u.e. '*tha glaciers goagSk 
language ”). This name is speoally applied to the forms in use in 
DbUa-^sang. The vernacular is called p'dl^akad or common 
language in contradistinction to the ioS’-akad or book lanmage. 
Besides the Bod-skad there are two chief dialects^ in Great Tibet, — 
that of Khams, spoken in the three provinces of Mdo (DarrtM* 
mdo), Khdm, and Gong in the east, and that of H^ri-Khorsum 
in the west Jacschke arranged these dialects under three heads, — 

(1) western, including those of Balti and Pnrig, the most archaic, 
and of Lad^ and Lanul ; (2) central, including those of Spiti and 
of DbUs and gTsang ; (8) Khams. To the same Bbot group belong 
the Changlo or Bhutan! or Lhopo, the language of Bhutan, of whicn 
wo have a ^ammatical notice by Robinson (1849), and the Serpa 
and the Tak^ta, of Tawang, both of which are only known through 
the vocabularies collected t}y Hodgson. The later Takpa forms the 
txaiisition between the Bhot group and tho 8i-fan group, which in- 
cludes the Miuiak, Sungpan, Lifim, and Thochu dialects, spoken 
near tho eastern borders, as well as the Horpa, spoken on a lar^r 
area west of the preceding, and much mixea with Turkic m- 

I *^6 Capuchin friars who were settled in LhOsa for a quarter of a century 
from 1710 studied the language ; two of them, Francisco Oxazio della Fenna, 
well known from his accurate description of Tibet, and Casslan di Macerata 
sent home materials which were utilized by the Augustine frisr Aug. Ant. Georgi 
of Riuiiiii (1711*07) in his Al^betum Ttbefnnwn (Rome, 1762, 4to), a ponderous 
and confused compilation, wnich may be still referred to, but with great caution. 

The Tibetan characters were drawn by Della Penna, and engraved by Ant. 
Fontarita in 1738. In 1820 Abel R4musat published his JUeherehet §ur Us 
JAinguss Tartares, a chapter of which devoted to Tibetan. The next work 

of iini>ortance was a dictionary, intended for European student^ which was 
published, with Tibetan types, at the expense of the East India Company, in 
1826 at Serampur, and edited by .lohn Marsliman, from a MS. copy made by 
Fr. Chr. Q. Bchmeter, a missionary m Bengal, who had substituted Englisn 
for the Italian of the original. It was the unsifted result of the labours of 
an unknown Italian missionary, who had been stationed either in eastern Tibet 
or close to the frontier in Bhutan. It was protierly a colleetion of all the 
sentences he could get written by a native teacher, completed with extracta 
from the Padma tangytg, a popular series of legends about Fadma Bambhava. 
Unfortunately the work was left unhuished, and unrevised, as there was no 
Tibetan scholar to correct the proofs. Though ucher in words than later 
dictionaries, the work cannot, for these reasons, be accepted as an authority 
oil any doubtful point. Tlie grammatical notice, consisting of forty pages from 
Schroeter, prefixed to this Dictionary o/ths Dhotuntat or BiUan hanguagt, hardly 
deserves mention. At Calcutta in 1884 the Ilnngarian Alexander Csoma de 
Koros (1784*184^ brought out his Dictionary, Tibetan and English, and his 
Grammar of the Tibetan lAing^iage in English, prepared on Uio western frontier^, 
where be had resided for several years at the monasteries of Yangla ancf 
I’ukdal in Zanskar, and finally at Kaiium in Upper Besahr, o]\)oying uie help 
of native scholars. His works are admirable so far as concerns tlie Utenuy 
language (chiefly that of the Buddhist translations). At Bt iVtersburg J. J. 
Bchmtat published his Orammatik der Tibetischen Bprache in 1839 and hi» 
Tihtiisch’VriUschss WorUrbwsk In 1841, but neither of tiiese works Jusiifled the 
peat pretensions of the author, whose access to Mongolian sonrees had enabled 
him to enrich the results of his labours with a.eertain amount of information 
unknown to his predee^ssors. In France, F. E. Foiicaux tmbltshed m 1847 • 
translation from moJigyati^er rol jxi, tho Tibetan version of tho JalUa Vvdara, 
and in 1838 a Grammaire ThlbtUum ; while Ant. Hehiefner had begun at Bt 
Fetersbuig in 1840 his senes of translations and researches. His Tibstischs 
.S'fitdii'a(18.')l.H8)is a valuable collection of docuiiieiits and observations. In 
1861 Lepbius puulished his paper UeherVhUiesische vnd Txbetisehe TautverhMtnisH; 
and since 1864 Ij4on Feer has brought out in Paris many translations of texts 
from Tllietan Buddhist literature, lu 1819 the Journal of the Asiatic Society 
of Bengal published comparative vocabularies of spoken and written Tibetan 
by Bryan II. Hodgson, and grammatical notices of Tibetan (according to Csoma’s 
grammar) and of Changlo, a Tibetan dialect, by W. Robinson. But it was at 
Hingapore in 1862 Uiat the general relationship of Uie Tibetan and the Burman, 
now admitted in cuuiparative philology, was established for the first time, by 
J. R. Logan, in the Journal of the Indian Archipelago. Prof. Max MUller, in his 
**]jetter on the Glassification of the Turanian Jjanguages" of 1853, arrived in- 
dependently at a similar conelusion. In 1857 the Moravian missionaries estab* 
liHiied a station at Kyelang, district of Garza, British l^hiil, in Ladak. a school, 
and a lithographic press, and it is to the labours of H. A. Jaeachke of this 
mission that we are indebted for the most valuable materials for the practical 
study of Tilietan. From 1860 to 1867 that scliolar made several important com- 
munications, chiefly with reference to the phonetics and the dialectical pro- 
nunciation, to the academies of Berlin and Bt Fetersbuig, and in the Journal at 
the Asiatic Bociety of Bengal. In 1868 at Kyelang he published by lithography 
A Short Practical Grammar cj the Tibetan language, wtih special rtferenee to the 
spoken dialects, and the following year a Eomanised TibUan and English Dic- 
tionary. He also published in 1871-76 at Gnadau in Prussia by the same process 
a Tibetan and German dictionary. Afterwards he prepared for the English 
Government A TihsianrEnglish Dictionary, with special refisrenos to thepreoailingi 
dialects, in 1881. Dr H. Wenzel, one of his pnpils, brought out in 1883 from 
his MB. a SimjjliJlei Tibetan Grammar, Major Th. H. Lewin with the help of 
a lama compiled A Manual of Tibetan, or rather a series of colloquial phrases, 
which was brought out at Calcutta in 1879. A portion of the Now Testament 
has been translated into Tibetan. As regards native philology, the most 
ancient work extant is a grammar of the Tibetan tongue, ny Tonmi BamVoK 
the introducer of the Indian alphabet, preserved in the Bstesn-hgywr (mdo 
cxxiv). This collection also contains other works of the same kind, diction* 
aries by later writers, translations of many Sanskrit works on grammar 
voeabnlary, Ac., and bilingual dictionaries, Sanskrit and Tilietan. As separata 
pnblicatlons tliere are several vocabularies of Chinese and Tibetan ; Momrol and 
Tibetan; Chinese, Manchu, Mongol, Oelot, Tibetan, and TurkisK; Tibetan, 
.tenskrit, Manchu, Mongol, and Chinese. 

8 There are without doubt many minor skad-lugt or dialects which are atUI 
unknown. For instance, in the Pan^yul valley north of lihAsa the inlmblUi ts 
are said to speak an indistinct skad Inita. 



i.AHoxrAOB.3 TIBET 347 

gredienti. With the exception of the Sokpa, a Mongol dialect, and scribed or “ tigfsr-lcopard," because the foreign term left 

of the Gyamng, a pre-Chinese dialect, the languages spoken in Tibet untouched would have been meaningless for Tibetan readers) ; ih) 
belong to the large linguistic family commonly called Tibeto- the addition for the sake of uniformity of prefixed letters to words 
Burman, a division of the Kuen-lun group, which is a part of the etymol^cally deprived of them ; (r) the probable addition of letters 
Turano-Scythian stock. by the Buddhist teachers from India to Tibetan words in order to 

Gram- The language is more consonantal than vocalic, though much make them more similar to Sanskrit expiessiuiis (for instance We- 
mar. softened in the central dialect. The consonants, 80 in number, for ‘'king,** written in imitation oi' raja, though the original word 

which are deemed to possess an inherent sound a, are the follow- wasye or she, as is shown by cognate languageb). On the other hand, 
ing;— Ara, ffa, nffa, ba, to, dja, nya, ta, Va, da, pa, p'a, ha, while phonetically the above explanation was not inconsistent 

7>Mi, Ua, tda, dza, wa, ssha, za, % ya, ra, la, sha, aa, ha,' a j the so- with such cases as rA;a,dArah, bArah, bsAa, ami nga, rnya, ngaa, sngaga, 
called Sanskrit cerebrals are represented by the letters ta, t'a, da, Inga, and brtse, brdsu/i, db;/ar, &c., whcic the italicized letters 
Hia, aha turned the other way. Ya, when combined as second con- ai-e pronounced in full and the others arc loft aside, it failed to ex- 
sonant with A:-, jh, W-, is written under the first letter. Ha, when plain other cases, such as dgra, 'tngron, iqryod, apyan, ahrang, abnd, 
combined as second Ibtter with Ar-, p-, is written under the first, okra, k'ri, krad, k'rima, k'rws, &c., pronounced da, dm* cod or 

and when combined with another consonant as first letter over the hood, lien, dang, ^eu, (a, Vi, tad or teh, V%m, and many 

second. The vowels are a, i, u, e, o, which are not distinguished others, where the spoken forms are obviously the alteration by 
as long or short in writing, though they are so in the vernaculars wear and tear of sounds originally similar to the written forms, 

in the case of words altered by phonetic aetrition. Agglomerations Csoma de Koros, who was acquainted with the somewhat archaic 

of consonants are not objectionable ; and they are often met writh sounds of Ladak, was able to point to only a few letteis as silent, 
as initial^ giving the appearance of telescoped words — an appearance But Major Cunningham, in his book on the same country (1854)* 
which historical etymology often confirms. Many of those initial held that the Tibetan writing, when first applied to the language, 
consonants are silent in the softAued dialects of the central ])rovmccs, was the faithful transcription of speech, and he gave as a proof that 
or have been resolved into a simpler one of another character. The the name of the province of U, written 1)1 )Uh, was tlte Drhaasr of 
language is much ruled by law^s of euphony, which have been strictly Ptolemy. Foucaux, in his Orammaire (1858), quoted a fragment 
formulated by grammarians. Among the initials, five, viz., g, d, b, from a native work on grammar several centuries old, in which the 
% are regarded as prefixes, and are called so for all purjioses, pronunciation of the supposed silent letters is carefully describ^ 
though they belong sometimes to the stem. As a rule none of since then the problem lias been disentangled ; ami now minor 
these letters can he placed before any of the same organic class, points only remain to bo cleared up. .Taeschko devoted special at- 
Post-positious, pa or ha and nia, are re<tuirod by the noun (sub- tention to tlie dialectical sounds, and showed in several pa|H)rs and 
stantive or adjective) that is to be singled out \ po ot ho {inaac,) by the comparative table prefixed to his dictionary that in the 
and mo (fom.) arc used for distinction of gender or for emphasis, western and eastern dialects these sounds correspond more or less 
The cases of nouns are indicated by suilixes, which vaiy their closely to the written forms. Thus the valuable testimony of these 
initials act'ording to the final of the nouns. The plural is denoted dialects may he added to the evidence furnished by foreign trail- 
when required by adding one of several words of plurality. When scriptions of Tibetan words, loan words in conterminous languages, 
several words are connected in a sentence they seldom n'tinire moro and words of common descent in kindred tongues. And the wliole 
than one case element, and that conies last There are i>i>rsonal, shows plainly that the written forms of woids which are not of 
demonstrative, interrogative, and reflexive pronouns, as well as later remodelling are really the reprcbeiitatives of the piuiiuncintion 
an indofiiute article, which is also the numeral for “ one.** The of the language as it was spoken at the time of tlie traiiscriptinn. 
Iiersonal pronouns are replaced by various terms of respect when Tho concurrence of the eviaonce indi(‘ated above enables us to form 
speaking to or before superiors, and there are many words besides the following outliiio of the evolution of Tibetan. In the 7th 
which arc only cmjdoyoa in ceremonial language, 'fhe verb, which century there was no difference between the spoken and the written 
is properly a participle, has no element of person, and denotes the language. Soon afterwards, when the languago was extended to 
conditions of tense and mood by an external and internal inflexion, tho western valleys, the prefixed and most of the iiupoitant Con- 
or the addition of auxiliary verbs and suilixes when tlie stem is not sonants vanished from the spoken words. The yndaq and radag 
aisccptiblc of inflexion. Tho conditions which appioximate most or y and r subscript, and the a after vowels and consonunts, woie 
dosely to our present, perfect, future, and imperative are marked still in force. Tho next change look jdace in tlie central pro- 
eithor by aspiration of tho initial or by one of tho five prefix con- vinces ; tho ra-tags were altered into cerebral denials, and thi' ya- 
soiiants according to tho rules of on])hony, and the whole looks like tags became 1$. Later on the su})erh(rihcd hdters and iitials d and 
a former system thrown into confusion and disorder by jdionetic a disappeared, except in the east and W(*st. It was at this stage 
decay. As to tho internal vowel, a or c in the ]»r**sent t^iids to "^hat the language spread in Lahul and Spiti, where the siqierscnbed 
become o in the imperative, the e changing to a in the ]iast and letters were silent, the d and g finals were hardly heard, ancl as, os, 
future; A and are less liable to change. A final .7 is also oivasiou- us, were ai, oi, uL The words introdined from Tibet into the 
ally Elided. (July a limited number of verbs are capable of four border languages at that time differ greatly fiom those introduced 
changes ; some cannot assume more than three, some two, and at an earlier period. Tho other changes aie more iccent and re- 
maiiy only one. This dcficicni’y is made up by the addition of strlcted to the provinces of U and Tsung. The vowel sounds at, 
auxiliaries or suffixes. There are no numeral auxiliaries or si^grega- oi, ui, have become v, u ; and a, o, u before tlie finals d and 7i 
tives used in counting, as in many languages of eastern Asia, are nowtr, o, ii* Tho mrdiiB liave become .isjninlc tenues with a 
though words cx[)re88ive of a collective or integral arc often used low intonation, wdiich also marks the words having a .simple initial 
after tho tens, sometimes after a smaller number. In scientific consonant ; while the former a.spirates and tho complex initials 
and astrological works, the nuiiicruls, as in Sanskrit, arc expi’essed simplified in speccli aio uttered w’llli a high tone, or, as the Tibetans 
by symbolical words. In the order of the sentence the substantive say, “with a woniairs voice," shrill ami rapidly An inhabitant 
jirocedes the adjective and the verb stands last ; the object and of Lhdsa, for example, finds tlic distinction Is tween sfi and :h, or be- 
the adverb precede tho verb, and the genitive precedes the noun on tween a aiids, not in the coiLsoiiaut, but in the tone, jiroiiouncing atA 
which it depends. An active or cau^ verb requires before it the and a wdth a liigh note and zh and z w ith a low one. Tho in- 
instrumental instead of the nominative case, wdiich goes only before troduction of the imiiortant conqicnsation of tones to balance 
a neuter or intransitive vcib. Tlie chief differences betw’cen tho jdioiietic losses had begun several centuries before, as anneurs fiom a 
classical loiimiage of the Tibetan translators of tho 9th century and Tibetan MS. (No. 4()2o St J’etershurg) portly )mblishedoyJae.<.clike 
tho vernacular, h.s well as the language of native words, existed in {Monatsber, Akad, BerL, 1807). A few instances will serve to illns- 
vocahulary, phraseology, and grammatical structure and arose fi'om trate what has been said. In the bilingual insenjitions, Til»ftan 
the influence of the translated texts. and Chinese, set up at Lhasa in 822, and puhhslied by Biishell in 

Philo- The Tibetan language, in its written and spoken forms, has a 1880, we remark that the silent letters wore proinninceil : Tib. 
great interest for philologists, on account of its hearing on the ^pudgifo], now pvgyal, is roiideicxl suh-pfti-i/r in Cbiiusi* .symbols; 
history of the so-called monosyllabic languages of eastern Asia. Is khri, now Vi, is kirhdii Jihrmtg is puh’/uitg; siu/an i i shh-njoh 
blie Tibetan a monosyllabic language passing to agglutination ? or and sv-njuh ; sron^ is Mi-lun, su-hing, and hi hnig, Tliesi tnm- 
tho reverse? Tlie latter is the fa<*t, as wo shall see furthei on. scriptions show by their variety that they wtic made fi om the 
riiewdiole question has turned upon the elucidation of tho pheiio- spoken and not from the written forms, and, consideriug tbe 
menon of the silent letters, generally prefixed, which dilferontiate limited capacities of Chinese orthoepy, were tlie marcst uf tempi 
tho spelling of many w'ord.s from their pronunciation, in the ceUvial pt rendering tho Tibetan sounds Sin a or spu ti (.i monkey), now 
dialect or current s]>cech of Lhiisa. As long as the sounds of this altered into dra at Lhasa, feu in Laliul, Spiti, and Ts.uig, i.s still 
ilialoct onlywrcrc known, tho problem could not be fully gras|KMl. more leiognizahle in tho Gyarung shi'ini, and ui tin* follow mg 
Rimusat rather dubiously suggested, while Schmidt and Sehiefner degenerated forms— in Ladak, stun-go iii Miams ami in 
maintained, that tho silent letters W’cre a device of grammarians to cognate languages, soha in Limbu, hiduu m Lep Im, aimai m 
distinguishinwTitingwords which were not distinguished in speech. Tablung Naga, s^heh m Abor Miii,.7//i/^<* i» Sibsag-ir Al iii, in 

But this convenient opinion was not sufficient for a general explana- Kol, aara in Kuri, &c. Grog-ma (aiil), now jilt«‘ied into the spoxen 
tion, being supported by only a few' cases. Among thc.se are — {a) Vomit, is still Ayonia in Bhutan, and, without the suinx, Acre in 
the addition of silent betters to foreign words in analogy wdth Gyarung, Ar’ero- in Sokpa, k'orok, Valek in h\iaiiu, aj. 
older terms of the language (e.gr., tho Persian tadjik was tron- (cold), spoken is still fl^7'awi7-mo in lakiiu, k yam in Bur 
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xnose, &c. A respoctful word for ^'head’* is wiitten dhu^ which 
finds its c^iatcs in Murmi thobo^ Kusunda chipi^ Sibsagar Miri 
-^ 1 ^, &c. By%(, (bird), spoken chyti^ is still fye in Gyarung. Brjod 
(to speak), pronouucedyo(f, is cognate to the Burmese the 

Garo broU The word for cowries ” is V<m- in written, rum- 
in spoken Tibetan, and grvoa in written Burmese ; slop (to learn), 
siK>kori lopf is alop in Melam. **Moou’' is s/am in written and 
dawa in spoken languaM, in which -m is a suffix ; the word itself 
is zla-, cognate to the Mongol amm, Sokpa sara, Gyarung ^s^/s, 
Va^u choiOf The common spoken word for ** head is go, 
written mgo, to which the Muninuri moko and the Mishmi mkura 
are related. Sometimes the wntteu forms correspond to double 
words which have disappeared. For instance, gyt (eight), which 
is wiitten hrgyad and still spoken vrgyad in Haiti in the west and 
Khams in the eost^ is gydd in Ladak, Ijahul, and U. Tlie same 
word does not appear elsewhere; but we find its two parts separately, 
such os Gurungpre, Murmi pre, Taksya p4rc, and Takpa^V^^, Sorpa 
gye, Garo cM, &o. HJla (horse) is reduced to ta in speech, but we 
hnd ri, rhyi, roh in Sokpa, llorpa, Thochu, Miniak, and id, tak, 
tch, fay in Lhopa, Serpa, Murmi, iCami, Takpa, &c., both with the 
same meaning. Such are the various Tueccs of evidence obtained 
from an endless number of instances. The cases referred to above 
do not, owing to the difference of the causes, yield to any explana- 
tion of tliis kind. And it must lie admitted that there are also 
many* eases, some of them caused by irregularities of writing, 
modification of s^iclling by decay, and by a piobable use of prefixes 
still unascertained, wliich also resist explanation, though the 
account just given stands good wliatever solutiou the question of 
prefixes may receive in future. 

Little is known of the non-religious literature of Tibet. The 
most pojmlar and widely, circulated book is called The Hundred 
Thouaaad Songs of the Penernble Milarnapa, Their author Milar- 
aspa (unless the work should be attributed to liis disciples), often 
called Mila, was a Buddhist ascetic of the 11th century ; according 
to Jaeschke, during the intervals of meditation ho travelled through 
the southern part of middle Tibet as a mendicant friar, instructing 
the ])oopl6 by his improvisations in poetry and song, pioselytiziug, 
refhting ana converting heretics, and working manifold miraclea 
His legends are not without wit and poet ical merit. A number 
of poems written in an elevated and special style, dramatic works, 
ana collections of fairy tales and fables are said to be in existence. 
A very extensive work, the Vjrung yg (Sgnihs yg), regarded as the 
national epic in Kham, has been partly seen by Hesgodiiis and 
Baber. It is in prose ; but the dialogue, interspersed with songs, 
is metrical, and is much more extensive than the prose framework. 
Religious discussions and philosophical dissertations alternate uith 
comic episodes. It includes three divisions,-— the HJiiwg ling, 
which describes the invasion of part of Tibet by the Djiung or 
Moso ; the Hor ling, which recounts the conquest of the Hor (Turk 
tribes) by the Tibetans, and conveys much historical information 
in a talc of magic and marvel ; and the Djia ling (Chinese division), 
which narrates a contest of unknown date between the 'I'ibetans 
and the Chinese. This work has apparently never been published, 
and even the manuscripts of the three divisions cannot, says Baber, 
be obtained in a complete form. But every Tibetan, or at least 
every native of Kham, who possesses any education, is able to recite 
or to chant passages of groat length. Another Tibetan epic, the 


Gyaldrung, praises Dagyolong, a famotis warrior who subdued the 
savage men of Khdm. Besides these poems we find allusions to a 
agrung, ref6rrinf|[ to the Yesser Khan. Dramatic works exist, as 
well as translations of Galen, also of the JRamayana in the nrsr 
vol. of the JSatodts^oga of the Hatm-hgyur. For the religious 
literature, which is considerable, see Lamaism. 

Writing was not introduced until the 7th century. Notched Writing; 
sticks (ahing-^iram) and knotted cords ivera in current use, but 
the latter contrivance is only faintly alluded to in the Ti^tan 
records, while of the other there are numerous examples. No 
mention is anywhere made of a hieroglyphical writing, but on the 
eastern frontier the medicine-men or tomha of the Moso have a 
Xiecttliar pictorial writing, 'which is known in Europe from two 
published MSS. (in Joum, Roy, As. Soc., 1885 , vol. xviL) ; though 
apparently now confined solely to purposes of witchcraft, it perhaps 
contains survivals of a former extensive system supersoded bv the 
alphabetic writing introduced from India. According to tradition 
— a tradition of which the details are o^ien to criticism — the alpha- 
bet was introduced from India by Tonmi Samb'ota, who was sent 
to India in 632 by King Srong btsaii to study the Sanskrit langnage 
and Buddhist literature. Tonmi Samb’ota introduced the so- 
called "writing in thirty characters ” (six of which do not exist in 
Sanskrit) in two styles,— the "thick letters” or "letteis with 
heads,” now commonly used in printed books, and the half-cursive 
"cornered lotteis,” so called fiom their loss reiralar heads. The 
former are traditionally said to have been derived frani the Landza 
character. The Landza of Nepal, however, is certainly not the 
origin of the Til)otan letter, but rather an ornamental development 
of the parent letter. The close resombliince of the Tibetan char- 
acters " with heads ” to the Gupta inscriptions of Allahabad shows 
them to have been derived fiom the monumental wilting of the 
period; and various arguments appear to show that the other 
Tibetan letter eamo from the same Indian character in the style in 
which it was used in common life. The Tibetan half-cursive was 
further developed into the more current "headless” characters of 
which there are several styles. From the monumental writing of 
Tibet was detived, for the special use of the Mongols in the 13tli 
century, the short-lived writing known as Bagspa, from the name 
of the lama who worked it out. 

BiUui^pntphy.-^The works of Csoma de Kdrds, Alex. CunnlnRham, Sant 
Chandra Das, Deagodins, lAon Peer, Kd. Foucaux, A. A. Ueorgi, Bryeu H. 

Hodgson, H. A. Jaeschke, Th. U. Lewln, Max MUller, A. Reinusai, W. Uohm 
son, J. J. Rchmidt, P. 0. G. Bchroeter, and A. Bchiefnerhave been already men 
tinned, and those of J. W. Uuahell, A. Campbell, T W. Hhya Davids, Hue am 
(jabet, Koeppen, C. Moikluuii, Failaa, boanang Ssotaon, Hrhott, Pundit Nan 
Bmgh, and others are referred to under Lamaism, Ladak and Balti, and 
Lhasa (tq.v.). The following also may be named : £. Colborne Baber, 

“Travels and Ilesearchea m wentern China,” in Hoy. Geogr. Soc. SumH. Papers, 

1 , 1882 ; 11. Desgndina, Le Thibet d’apres la eorresjwndaim dss msslonanes, 

Paris, 1885; Th. Duka, Life and Works of Alexander Csomu de Koras, Ismdon, 

1885; Konrad Gaiuenmilller, Tibet, Btutt^rt, 1878; Krick, Relation d’ vn 
Voyage au Thibet en 1853, Pans, 1854 ; A. Krishna, KrifloratUine in Great Tibet 
and Mongolia, made in 1870-82 ; Report prepared by J. B N. Uennesstv. Dehra 
Dun, 1884, tol , Teritcn de IiaooutK>np, “ Bennnings of Writing ui and around 
Tibet,” in Journ. Roy. As. hoc , 18W, xvii. ; la.. The Languages of China before 
the Chinese, London, 1887 ; J. R. Logan, in Journal gf the Indian Archtpdago 
Eastern Asia, voL vi., Biugapore, 1852, W. Woodville Rockill, “Tho^rly 
History of Bod^ul,” append, to The Life of the Buddha, from Tibetan sources, 

Loudon, 1884 , Em. von Schlagintweit, Die Roenige von Tibet, Munich, 1886, and 
BudtJhism in Tibet, l^ondoii, 1868 ; H. Btrachey, Physical Geography of Western 
Tibet ; l*rottcr, .Tourn. Roy. Geog. Soc., 1877, vol. xlvli.; 11. Vule, The Book ofSer 
Jdano Polo, 2d ed., London, 1874. (T de L ) 


TIBULLUS, Albius {e, 54-19 b.c.), was the second in 
the tetrad of the elegiac poets of Home. As we learn 
from Ovid, he was the successor of Cornelius Qallus and 
the immediate predecessor of Propertius. The informa- 
tion which we possess about him is extremely meagre. 
Besides the poems themselves — that is to say, the first and 
second books — we have only a few references in later 
authors and a short Life of probable but not undoubted 

K ineness. We do not know his prsenomen ; and his 
place is uncertain. It is, however, a plausible con- 
jecture that he came from Oabii. The year of his birth 
^ has been variously assigned ; but 54 b.c. may be taken as 
approximately correct. This would make him about twenty- 
five when he accompanied Messala on his Aquitanian cam- 
paign in 29, and thirty-five at his untimely death in 19. 
His station was that of a Homan knight; and ho had 
inherited a very considerable estate. But, like Yirgil, 
Horace, and Propertius, he seems to have lost the greater 
part of it in 41 amongst the confiscations which Antony 
and Octavian found expedient to satisfy the rapacity of 
their victorious soldiery. Tibullus, like Propertius, seems 
to have lost his fattier early. He once mentions his mother 


and sister ; and, according to Ovid’s elegy upon him, they 
were alive at his death. 

Tibullus’s chief friend and patron was M. Valerius 
Messala Corvinus, himself an orator and poet as well as a 
statesman and commander. Messala, like Maecenas, was 
the centre of a literary circle in Home ; but the bond be- 
tween its members was that of literature alone. They 
stood in no relations to the court; and the name of 
Augustus is never once to be found in the writings of 
Tib^illus. It was doubtless this community of taste which 
gained the young poet the friendly notice of Messala, whi 
offered him an honourable position on his private stafi 
when he was despatched at the end of 30 by Augustus to 
quell the Aquitanian revolt. Tibullus distinguished him- 
self in the campaign and was decorated for his services. 
But this did not rouse in him any military ardour. His 
tastes lay in quite other directions ; and he always speaks 
of war with horror and dislike. At the end of the wa? 
in 29 Tibullus returned to Home, and thenceforward his 
life seems to have been divided between Rome and his 
country estate, though his own preferences were altogether 
for the country life. Soon after his return he made the 
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acquaintance of hii first love, Delia. This is what he 
calls her in his poems ; but we learn from Apulelus that 
her real name was Plania. Delia seems to have been a 
woman of middle station. It is impossible to give an 
exact account of the intimacy. The poems which refer to 
her are arranged in no chronological order. She appears 
now as single, now as married ; but we do not hear any- 
thing either of her marriage or of her husband’s death. 
It is clear, however, that it was the absence of her hus- 
band on military service in Cilicia which gave Tibullus the 
opportunity of making or renewing the acquaintance. It 
was not dropped when he returned, probably with Messala 
in 27. It was not a difficult task to deceive the simple 
soldier ; and Delia was an apt pupil in the school of de- 
ception, — ^too apt, as Tibullus saw with dismay when he 
found that he was not the only lover. His entreaties and 
appeals were of no avail ] and after the first book we hear 
no more of Delia. It was during the earlier period of this 
attachment and probably in the spring of 28 that, yielding 
to his friend’s earnest and repeated requests, Tibrdlus left 
Delia to accompany Messala on a mission to Asia. He 
fell ill, however, and could not get farther than Corcyra. 
In the second book the place of Delia is taken by Nemesis, 
which is also a fictitious name. Nemesis (like the Cynthia 
of Propertius) was a courtesan of the higher class ; and she 
had other admirers besides Tibullus. He complains bitterly 
of his bondage, and of her rapacity and hardheartedness. 
In spite of all, however, she seems to have retained her 
hold on him until his death. Tibullus died prematurely, 
probably in 19, and almost immediately after Virgil, in 
order, as their contemporary Domitius Marsus pathetically 
puts it, 

** That none might sing of gentle love in elegy’s sad lay, 

Or gallant march of royal war on epic feet essay.” 

The character of Tibullns is reflected in his poems. Though not 
an admirable it is certainly an amiable one. Ho was a man of 
generous impulses and a gentle unselfish disposition. Ho was loyal 
to his friends to the verge of self-sacrificc, as is shown by his leaving 
Delia to accompany Messala to Asia, and constant to his mistresses 
with a constancy but ill deserved. His tenderness towards them is 
enhanced by a refinement and delicacy of feeling which are very 
rare amongst the ancients. Horace and the rest taunt the cruel 
fair with the retribution tliat is coming with the years, when they 
will exult over the decay of the once imperious beauty. If Tibullus 
refers to such a fate, ho does it by way of warning and not in any 
Tietty spirit of triumph or revenge. Cruelly though lie may have 
been treated by his love, he does not invoke curses upon her licad. 
He goes to her little sister’s grave, hung so often with his garlands 
and wet with his tears, and bemoans his fate to the dumb aslies 
there. Tibullus has no leanings to an active life : his i<leal is a 
quiet retirement in the country with the loved one at his side. Tie 
has no ambition and not even the poet’s ycaruing fur immortality. 
His muse may go packing if it cannot pro]utiato the fair. As 
Tibullus loved the country life, its round of simple duties and 
innocent recreations, so ho clung to its faiths, and in an age of crude 
materialism and the grossest superatitioii he was religious in the 
old lioiuan way. A simple, gentle, aflectionate nature mch as his 
could not fail to win esteem ; and his early death caused deep regret 
in Koine. Tibullus was remarkable, his biographer tolls us, for his 
good looks and the care that ho bestowed u^ii his person. As a 
poet he reminds us in many res])ect8 of the English Collins. His 
clear, finished, and yet unaffocted style made him a great favourite 
with his countrymen ami placed him, in the judgment of Quin- 
tilian, at the head of their elegiac writers. And certainly within 
his own range he has no Roman rival. For natural grace and 
tenderness, for exquisitenoss of feeling and expression, ho stands 
alone. He has far fewer faults than Propertius, and in jiarticiilar 
he never overloads his lines with Alexandrian learning. Hut, for 
all that, his range is limited ; and in power and compass of ima- 
ginatiou, in vigour and originality of conception, in richness and 
vwiety of poetical ti’eatment, ho is much his inferior. The sanio 
differences are perceptiblo in the way the two poets handle their 
metre* Tibullus is smoother and more musical but liable to be- 
come monotonous ; Propertius, with occ^asional harshnesses, is more 
vk^rous and varied. It need only be added that in many of 
Tibullus’s poems a symmetrical comxiosition is obvioua, although 
the symmetry must never be reduced to a fixed and unelastic scheme. 

It is probable that we have lost some of the genuine poems of 
Tibullus. On the other hand, much has come down to us under 


his name which must certainly be assigned to others. Only the 
first and second books of the usual order, or about 1240 veraes, can 
claim his authorship, 'fhe first book consists of poems written at 
various times between 80 and 26. It a as probably published about 
25 or 24 . The second book seems to have been a posthumous publi- 
cation. It is very short, containing only 428 verses, and is evi- 
dently incomplete. In both books occur poems which give evidence 
of internal disorder ; but scholars cannot agree ux*ou the remedies 
to be applied. 

The third book, which contains 200 versos, is by a much inferior 
hand. The writer calls liimself Lygdanius and the fair that he 
sings of Ne»ra. He was born in tlie same year as Ovid, in the 
consulship of Hirtius and Pansa ; but there is nothing Ovidian 
about his work. He has very little poetical power, and his style 
is meagre and jejune. Ho has a goo<l many roiminscences and imi- 
tations of Tibullus and Propertius ; and they arc not always haiipy. 
The sexmration of the fourth book from the third has no ancient 
authority. They form one in the best MSS., and are quoted as one 
in the anthologies of the Midtile Ages. The di vision dates from 
the revival of letters, anil is duo to the Italian scholais ol the l&th 
century. The fourth book consists of poems of very different 
quality. The first is a composition in 211 hexameters on the 
achievements of Messala ; and very poor stuff it is. 'fhe author is 
unknown ; but lio was certainly not Tibullus. The poem itselt was 
written in 81, the year of Mcssala’s consulship. The next eleven 
poems relate to the loves of Sulpicia and Cerinthus. Sulpiuia was 
a Roman lady of hi^h station ana the daughter of Valeria, Mcssala’s 
sister. She liad fallen violently in love with Cerinthus, about 
whom we know nothing but what the poet tells us ; and he soon 
reciprocated her feelings. The Sulpicia elegies divide into two 
groups. The first comprises iv. 2-6, containing ninety-four lines, 
in which the theme of the attachment is woiked up into four grace- 
fill poems composed for Sulxncia and Cerinthus alternately. The 
second, iv. 8-12 (to which seven should he added), consists of 
Sulpicia’s own letters. They are very short, only forty hues in all ; 
hut they have a quite unique interest as Wing the only love poems 
by a Roman woman that have cscajied the ravages of time. Their 
frank and passionate outpourings remind us of Catullus. The 
style and metrical handling betray the novice in poetical writing ; 
and the Latiuity is ^’fomiiiiiio.” The thiiteenth poem (twenty- 
four lines) claims to be by Tibullus ; but it is a miserable forgery. 
It is little more than a cento from Tibullus and Propcitius. The 
fourteenth is a little ejugram of four lines. There is nothing to 
determine its authorship. Last of all comes the epigram of Domitius 
Marsus already referred to. To sum iqi : the third and fourth 
books appear in the oldest tradition as a single book ; if sepaiated, 
they would contain only 290 and 373 lines rcsjKM'tivcly, as against 
812 of the first book and 428 of the incomplete second ; ami they 
comprise pieces by different authors and in veiy diflerout styles, 
none of which can be assigned to Tibullus with any certainty. The 
natural conclusion of this is that wo have hem a collection of 
scattered compositions relating to Messala and the mcmbeis of his 
circle which has Wen added as an appendix to the genuine relics of 
Tibullus. When this collection was made cannot W exactly de- 
termined ; but it W'as certainly not till aft(‘r the death of Tibullus, 
and probably not till after Messala’s. liobides the foregoing, two 
pieces in the collection called Priaimi have been attubuted to 
Tibullus ; blit thoie is very little external and no internal evidence 
of his anthoiship. The text of Tibullus is, on the whole, better 
(reserved than that of Catullus, and still inoie so limn that of 
’lopertiuB. But it still contains many corriqdions and several 
Licunip, besides the disarrangements already leleirod to. 

The value of the short VU<i 2'ihilli, wdiieh is found at the oml 
of the Ambrosian and Vatican, also of inferior, MSS., has been 
much dibcuKsed. K. Baehiens maintains tliat it is genuine, and 
])osbibly an abotract from the book ot Suetonius, De Poctis^-- a con- 
jecture suppoited by the fact that even in so short a piece of writing 
more than one Suctonian phrase occuis (Biiehr., TwidUsrhc Jihtt.t 
p. 4 aq,\ — while Schulze {%tschr,f,d. (rytMiasiahcesen^ Hcilin, xxxn 
668) ix'gardb it as a mere Hfarimnito of Horace, i. 4, and 
various passages in Tihullns. K, Hiller (JK/icwi. Mtfa., xviii. 35(0 
thinks it genuine, hut assigns it to the late elassn.il ]n‘riod, a 
view quite consistent with an ultimate Suetoiiian on/m It is .is 
follows: — “Albius Tibullus, cques R. e (labiis [Baehn ns's ingini 
ous conjecture for the MS. eqiies reqaU^t B. bung tlie (iislnnii»\ 
abbrovkition for Ro)nanvit\ insignis lonna eultinjue t oi noi is obsci \ a 
bills, ante alios Corvinum Messabim ob ingemuni [so rinhi , MSS 
oriyinemi others oratornn] dilexit, cuius et contubi in.jli-. \'|inlain( o 
belioiuilitaribufldonisdonatusest. IJicmultoniin lu li< h) pmu 
inter elogiograplios optimt locum. EpisluJa (juoijin jius, 
quam breves, ornniiio utiles aunt [so tlie MS.s. ; U.nliiiiis iia<ls 
evhtilfs. The letters referred to are Sulpu la’s). (Mail adulescnis, 
lit iiidicat epigramma superscript urn ” * , the 

Domitius Marsus. These w'ords seem to bi* ,i latei aiMitiou to tiie 
— Another moot question of sotm iinpni tame is 
poet should be identified with the AlbuiM ot Jloiaco ? 

rjtisL, L 4). as is done by the commentator Porphyrio (200-250 
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A.D.) in his Scholia, In the fonner missage Horace tells Albius to 
moderate his grief at the cniel^ or Qlycenii nor to descant in 
piteous elegies on her broken faith and the victorj^ of a younger 
rival. It 18 clear that Glycera cannot be Keinesis ; for it is a 
pseudonym, as the context shows, and Horace would, of course, 
nave used tlie same pseudonym as Tibullus. If, on the other 
hand, Nemesis were a real name, Horace had no occasion to use 
a pseudonym. It is possible that Tibullus had another mistross, 
Glycera, of whom we know nothing further, and that the miserabilea 
oUgi have |>erished ; but this is a mere supposition. The Albius of 
the epistle has an estate at Pedum, whore Horace coinectures he 
may be musing or writing. He is handsome, rich, and knows how 
to enjoy life. He is wise and has the gift of s]>eHch, popularity, 
reputation, and good health ahunde^-^an enviable list of attributes, 
but certainly one which does not agree very well with what we 
know from elsewhere of Tibullus. The theory, then, that these 
passages refer to Albius Tibullus must be pronounced, with liaehrens, 
unproven ; and the fonna of Horace's Albius must not be used, as 
Schulze uses it, to subvert the credit of the i^utiffnia fmna of the 
Life, — Ovid, Trial. ^ iv. 10, 63 sg., “successor luit hie [Tibullus] 
tibi, Gallo, Propertius illi, quartus ab his aerie teniporls ipse fui." 
ki the preceding couplet he had said, “ Vergilium vidi tan turn neo 
amara Tibullo tompus amicitiie fata dedero nieie." Ovid, who vras 
born in 48, would bo only twenty-four at Tibullus's death if it 
occurred iii 19. — ^Tho loss of Tibullus's laiulcd property is attested 
by himself ^i. 1, 19 aq.)^ “Vos quoquo felicis quondam, nunc 
pauperis agri custodes, fortis muuora vostra, Lares. Tunc vitula 
mnumeros lustrabat caesa iuvencos ; nunc agna exigui cst hostia 
parva soli " (comp. 41, 42). Its cause is only an inference, though 
a very probable one. That he was allowed to retain a portion of 
his estate with the family mansion is clear from ii. 4, 53, “Quin 
etiam sodes iuboat si vendere avitas, ite sub ituperium sub titulum- 
que, Lares." Compare the passages quoted above and i. 1, 77, 78. — 
Messala composed qiigrams (Plin., A}?., v. 3) and bucolic poems 
(comp, the psoudo-virgiliau OcUalepfont ii.) ; but he was more con- 
spicuous as a patron than as a ]K)et. On his circle and that of 
Miecenas, see 'Teulfel, Geach. der rbmiachen Literatur, 4th cd., p. 
431 (vol. i. u. 389 of the Eng. transl.). Other members of the circle 
were Messala's brother, Pedius Publicola, .®milius Macer (probably 
the Macer addressed in ii. 6), Valgius Uufus, Lygdamus, Sulpicia, 
and others, and even Ovid to a certain extent (Ov., Pont , i. 7, 28 
ao.; Trial, f iv. 4, 27 aq.), Tibullus was Messala’s in 

the Ainiitauian war {FUa Tib, and Tib., i. 7, 9 aq.^ a ])oem com- 
posed for Messala's triumph). It should be stated that the date of 
the Aquitaniau campaign is still undetermined. It has been 
assigned to 30, 29, and 28. Ho re(»oived miUUirUt doiia (Vila); 
Baclirons unkindly suggests ii was for purely poetical services (Tib. 
SI,, p. 15). Tibullus'sdisliko of war is always coming to tlie burfaco 
(e.g., L 3 ; i. 10), and so also his love of quiet and retirement (i. 1 ; 
it 1 ; 3, 1 aq,). — Apuleius (Apol., 10), “occusent Tibullum . . • quod 
ei sit Plania in animo, Delia in versu " ; this is the most probable 
form of the name, Delia (d^Xor) being a translation of Plania. As 
regards her station, it should be noticed that she was not entitled 
to wear the afola, the dress of Komaii matrons (i. 0, 68). Her husband 
is mentioned as absent (i. 2, 67 s^'.). She eludes the custodes placed 
over her (i. 2, 15, and 6, 7). Tibullus’s suit was favoured by Delia’s 
mother, of whom he speaks in very aiToctionato terms (i. 6, 57 .<v^.). 
For Tibullus’s illness at Corcyra, see i. 3, I aq., 55 6^. The fifth 
elegy was written during estrangement (diacidium) and the sixth 
after the return of the husband and during Delia’s double infidelity 
On the diliiculty of “ iiarmonizing " the Delia elegies, see F. Leo 
(in Kiessbng and Wilarnowitz-Mollcndorfs TkUoh UnUra,, ii. pp. 
19-23), who IS, however, too sceptical. Any other attachments that 
Tibullus formed (such as the supposed one for Glycera) must have 
fallen between the end of the Delia and the beginning of the 
Nemesis connexion. — Ovid, writing at the time of Tibullus’s <lcath 
(Am., iii. 9, 31), says— ** Sic Nemesis longuin, sic Delia, nomen halie- 
built, altera cura receris, altera primus amor." Nemesis is the sub- 
ject of book ii. 3, 4, 6. The luentioii of a lena (ii. 6) settles her 
position. The connexion had lasted a year when ii. 5 was written 
[see ver, 109) It is worth noticing that Martial selects Nemcbis as 
the source of Tibullus’s reputation, “fama est arguti Nemesis lasciva 
Tibulli" (Spiqr., viii. 73, 7); compare xiv. 193, “ussit amatorem 
Nemesis lasciva Tibullum, in tota iuvit quern nihil esse dumo," 
where, however, the second line is taken from one of the Delia 
elegies. Ovid, A mores, iii. 9, 58, “me tennit moriens deficiouto 
maiiu." The point of this can only bo seen by reference to Tib., i. 1, 
60, where Delia is addressed, “ te teneam moriens dcficiente manu." 
— The epigram of Domitius Marsus on his death is as follows : “Tc 
quoitue, Vergilio comitem, non senua, Tibullo, Mors invenem carajios 
misit ad Kl^sios, ne forot aut elogis molles qui flerot amores aut 
caneret fortl regia bella pede.” — Tibullus condemns the rough 
handling which the inamorata often suffered from her Roman lover, 
e.g., i. 10, 59-60— -“A I lapis est ferrumque, suam quicuroque puellam 
verberat ; e caelo deripit ille deos.** The tenderness of the passage 
paraphrased above (ii. 6, 41 ) is perba^iS unmatched in ancient fmetry : 
^*desino, nc domiuse luctus renoventur acerbL Non ego sum tanti 
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ploret ut ilia semel.”— His love for a rustic life and rustic worship 
appears throughout whole poems, as in i. 1 and ii. 1, 2. Of his 
poetry ho says (ii. 4, 19), “Ad dominam faciles aditus per oanniiia 
qumro; ite procul, Miisce, si nihil 'sta valent."-- Specimens of 
Tibullus at his best may bo found in i 1, 8, 89-94 ; 5, 19-36 ; 9, 
45-68; ii. 6. Quintilian says (Insl., x. 1, 93), “Elegia quoque 
Grsscos provocamus, cuius mini tersus atque elegans maxime videtur 
auctor Tibullus ; sunt qui l^opertium malint ; Ovidins utroque las- 
civior sicut durior Gallus." — Ovid (Am., l.c.) well calls him cvUua, 
Martial atgulua, “ fine-tuned." A short but not inadequate account 
of Tibullus’s prosody is given by h, Mueller in his introduction 
to Tibullus (Oatidlus, TibuJlua, und rroperliaa, Leipsic, 1880). 
Catullus and Tibullus lengthen a short vowel before sp and fr ; 
Propertius cdwuys keeps it short in similar conjunctions, even 
where a is followed bv two consonants, as in alrigea, OatuUus, 
and in three cases Tibullus, allow a trisyllabic verb to close the 
pentameter. l’i*opertius never permits himself this liberty, al- 
though in his earlier poems he has as many trisyllabic endings as 
^buIluB. — ^The chronmogy of the first book is discussed amongst 
others by Baehrens (Tib. Bl., pp. 12-24). But the data do not 
admit in ^1 cases of his precise deionninatious. Baehrens and 
Hiller (Jlennea, xviii. 353) agree that the second book was post- 
humous. If it had been known to Ovid when he wrote his elegy 
on the poet's death, it seems certain that he would have quoted 
from it. Hiller assigns 2 b.c. as an inferior limit, by which time 
Ov., Ars Am., iii. 3, 535 aq., must have been written. Amongst 
the “disarranged poems" are L 1, 4, 6 and ii. 3, 5. Proposed re- 
arrangements of tliem may be found in Hi/lcr’s Tibullus (1885). 
Cliarisius (p^i. 66 and 105) quotes ])art of a hexameter which is not 
found in the extant poems of Tibullus. 

The Tibullian authorship of book iii. has long ago l>een sur- 
rendered by scholars. Its latest defenders have been Fuss (I>e 
Elegg. Lihro qutfm Lygdami ease putanl, Munster, 1867) and the 
English translator, J. Cranstoun. It has been suggested that 
Lygdamus (Xi^ydot, white marble) is a Greciziug of Mbiua, some 
relation of Tibullus (compare Hiller, Hermes, xviii. 353, n. 2) ; 
and this is possible. Gruppe’s long-exploded theory that Ovhl 
was the author has been recently revived by J. Kleoman (J)e Libri 
III. Carmitiibua quae TthulH Nomine evreumjeruntur, Strasburg, 
1876). Cousidorablo difficulty is caused by iii. 5, 15-20, which 
contains agreements with three pissages of Ovid, Ara Am., ii. 669 
aq, ; Tr., iv. 10, 6: “cum cecidit fato consul uterque pari" 
(ijiygdamus and Ovid using word for word the same expression for 
the year of their birth, the consulship of Uirtius and I’ansa) ; and 
Am., xi. 14, 23 aq., which are much too close to bo accidental, and 
in winch the theory that Ovid was the imitator is excluded by the 
fact that the linos are much more appropriate to their surroundings 
in Ovid than in Lygdamus. In consequence Baehrens ( Tib. SI . , 
40) regards the poem as written after 13 A.D., the date of thu 
Trisha, while llillor (l.c., p. 359) regards the lines as a later addi- 
tion by Lygdamus himself. In cither case it would bo published 
after 13. The line quoted above may have obtained proverbial 
currency before either of the passages was written, as tho death of 
both ooiiBuls in one year would have impressed the Koinaii imagina- 
tion as powerfully as tho coincident deaths of Adams and Jefferson 
did the American. In that case no part of book iii. need be later 
than the Christian era. For Lygdamus’s imitations of Tibullus, 
SCO Grup})e, Lie romiache EUgU, i. 1 1 2 s^. There ai-e resemblances 
between the pseudo-Tibullus and the CcdaUplon(l\sjo\ir., op. cit., p. 
52). — ^Thc view of Baehrens (Tib. lildtl., 49) and others that in. 
and iv. originally formed one book may now be considered estab- 
lished, in spite of Birt's objections (Dos anhke Barhwesen, 426 so.) ; 
and Hiller in his edition prints them as one. They were pnblislieil 
some time after book ii., probably after the <leatb of Messala (Baeh- 
rciis, op. cU., 48, adds, “and of bis son Mossalinus *). Further 
determination of tho date is iinpos.siblo. Wo do not know when 
they were added to the genuine poems of Tibullus ; but it was prob- 
ably before the Life was written. — Most scholars since Lacbmanii 
(ICl, Sehr., ii. 149) have condemned the “Panegyric on Messala." 
It is Ln inflated and at tho same time tasteless declamation, entirely 
devoid of poetical merit. The language is often absurdly exagger- 
ated, e,g., 190 aq, Tho author himself seems to be conscious of 
his own deficiencies (1 aq,, 177 aq.). All that we know about him 
is that ho, like so many of bis contemporaries, had bi^u reduced 
to poverty by tho loss of his estates (181 aq,). The date is fixed 
by 121 liulpicia w^as the daughter of Servius Sulpicius (iv. 10, 
4), and she seems to have been under the tutelage of Messala (cf. 
14, 5-8), her uncle by marriage (Haupt, Hermes, iv. 83 aq.), Cerin- 
thus is a real name. He was probably a Greek (Bachr., p. 41 and 
note). He is not to be identified with tho Cornutus addressed in 
Tib., ii. 2, 8. Gnippc (op. cU., 27) and Teuffol (Sludim, 867) attri- 
bute iv, 2-6 to Tibullus himself ; but the stjde is different, and it 
is best to answer the question as Baehrens does (p. 461 with a mm 
hquel. For Sulpicia's style and its feminine Latinity, comxjaro 
Grnppe (op, ct 7., L 49 s^.). — The direct ascription of iv. 18 (verw 
13—“ nunc licet e caelo niittatur arnica Tibullo “) to Tibullus prob- 
ably led to its being included in the collection. Later on. it anil 
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the epignua together caiued the addition of the peeudo*Tiballiana 
to the genuine works. Although not sueijected till recently, it is 
unquestionably spurious ; see the examination by Postgate Qoum, 
4 ^Fhil,, ix. 280 9q,), — ^The authorship of the two PHapea (one an 
digram and the other a longer piece in iambics) is discussed by 
HiUer {Hermes, xviii 348-9). His conclusions are that, as regards 
the iambics, the theory that Tibullus was its author, though from 
the nature of the case it does not admit of complete disproof, rests 
upon the slightest of foundations, and, as regards the epigram, that 
the hypothesis of a Tibullian authorship is quite inadmissible. 

The text of Tibullos Is hi a much better condition thsn it was In Lachmann’s 
time, thanks to the recent discovery of new MBH. by B. Jiaehrens. Of these 
the Ambrosianus (A), of date about 1374, and the Vatfcanus (V), etad of the 14th 
or beginning of the 16th century, agree so closely tliat they csn be referred to 
an original extant in tl^early part of the 12th or 13th century but long emce 
lost. A third is tlie Quelferbytanus (G), written in Lombard characters, but 
on parcbmeiii of the beginning of the Iftih century. Baehrens, who attaches 
great importance to the original readings of this codex, considers it a IhithM 
copy of a 10th or 11th century MS. Besides these we have a number of extracts 
imm Tibullus in the FlorUegium ParutinMUA, an anthology fW>m various lAtiii 
writers which probably dates back to the lith century, and which we have 
from two MSS. at Paris (7347 and 170U3) ; see Meyiicke, /Z/ieia. Mua , xxv. 860 
mi, Baehrens considers that these excerota Parisina and O are closely con- 
nected, and that tlieir original and that of A and V were lioth descendeti from 
« more ancient MS., whuui ho calls O, but which was still full of corruptions. 
The 80 -called Exoerjtta Prisingemia, preserved in an 11th-century MS. (now at 
Mmiich), but unfortunately very few in numlier, are extracted from a much 
lietier MS. than O. Still better was the FragnufrUum Cuiacianvrn, which we 
know only from Bcaliger’s collation (m the library at LeydenX and which is 
to be carefully distinguished the codex (hilacianus, a late MS. containing 
OatulluB, Tibullus, and Propertius, and still extant. It only contained from 
lii. 4, 65 to the end. The codices which Lachmann used are later than all the 
foregoing and full of interpolations. Baehruns's estimate of the MS. authorities 
for Tibullus has not lietm accepted in all its details. In imrticular his liigli 
estimate ofQ has been disputed by Leo, op. cti.,p, 8; Bothstcin, De Tihtali 
{JMieibuB, p. 67 aq. (who also endeavours to raise lachuiann’s MSS. to an inde- 
pendent position again); and others. U. Leonhard, in a careful disserta- 
tion, Bs CodtcibvM TihullmnU Capita 7Via (Munich, 1832), agrees with Baehreiis 
in the main, tliough his pedigree of the MSS (p. 68) is more elaborate. 

Editions. —The first two editions of Tibullus and the psoudo-Tibulllana are 
that with Catullus, Propertius, and the SUvm of Statius by Vindelin de Bpira 
<Venice, 1472) and one of Tibullus scpaintely by Florentiua de Aigentma, prob- 
ably printed in the same year. Oom^iare llusclike, Tlhullvi, lYtcf., vi. $q., 
xxiii. aq. Amongst others we may mention iiiose by Scaliger (with Catullus 
and Pro)>ertiu8, Wns, 1677, 1662, sc.), Broukhuys (Ainsterdoni, 1708X Vulpius 
(Padua, 1749), Heyne (Leipsic, 1817, 4th ed. by Wnndeilich , witli supplement 
by Disstfii, 1819), llusclike (Loipsie, 1819, 2 vols.), Lachmann (Berlin, 1629, 
the ttrst critical edition), Dissen (Gottingen, 183ri). Tlie most ii^utant etlltioii 
with critical apparatus Is that of g. Baehrens (Ii«ipsic, 1878). Tne most recent 
edition, with critical introduction and index, is B. Hiller's (Leipsic, 1885). 
Uecent texts are those of L. Mueller (Leipsic, 1880; also with Catullus and 
Propertius) and Haupt-Valilou n^cipsic, 188 >). Ihere is no good recent comment- 
ary on Tiinilliis ; we have to fall bacK on Heyne and Dissen. That by B. Fabricius 
(Berlin, 1881) does not even comprise all the imeins. Some contributions 
are made to the subject in P. Leo's ])apcr in Kiessling’s and Wilamowit/- 
Mueliendorrs Philai, Untera., ii. p. 8 , and by J. Vahlcn in the Monataberxchte 

of tlie Berlin Academy, 1878, pp. 84.1-356. For fuller bibliographies, see Bngel- 
iiiann’s Ihbliothaca Soriptorum Jxitinoruni (ed. Prciiss, 1882) and J. E. B. 
Mayors Bibliographioal Clue to Tatw, Literature (1876). For the older editions, 
«ee the preface to Huschko's. There is an excellent account of Tibullus in W. 
S. Teulfcrs (reach, d. romiach, IMeratur {4th ed., L. Schwalie, 1882). Those 
in tlie Eng. tr. and Pauly’s JieaUKvrykloi*adie 81*0 antiquated. Tlie following 
translations into English verse arc known,- by Dart (London, 1720), Grainger 
(Ixnidon, 1789, 2 vols., with Latin text and notes, subsequently reprinted), 
Cranstoun (Edinburgli and i^niidon, 1872). An Kaaay toward a New Mttum of 
the EUgiea of Tdndlua, with a Tmndatwn and Notea (London, 1792), merely con- 
tains i. 1 and 7, 29-48. Sir C. A. Elton, Speemena of the Claaair Posfr (Loudon, 
1814, vol. xii. 141-171) contains i. 1 , ii. 4 ; in. 2-4 ; 6, 88 to end ; iv. 2, 3. To 
these should probably Iks added TibvUue, with other Txnutiaiiona from, Ovul^ 
Horoee, Ac., by llichaid Whiffln, London, 1829, Crunstoun's is the only com- 
plete version of merit ; but it is far Infei lor to the translations by Elton, from 
whom Oaiistoun seems Boiuetimcs to liavo borroweil, (.1. P. P.) 

TIBUR. See Tivoli. 

TIC DOULOITRECTX. See Nbxtralgia. 

TICINO, or Tessin, a canton of Switzerland, ranking 
as eighteenth in the Confederation, consists of the upjier 
basin of the river from which it takes its name, — the Val 
Leventina, with the tributary valleys of Rlegno and Maggia 
— and farther south takes in the districts of Lugano and 
M(‘iidri8io between Lakes Maggiore and Como. Its total 
area is 1088*2 square miles, which is exceeded by only four 
other Swiss cantons, — Oraubundon (Orisons), Bern, Valais, 
and Vaud. Of this 725*8 square miles are classed os pro- 
ductive, including 215*3 square miles covered by forests 
and 33*8 by vines; of the unproductive portion 24*3 
square miles are occupied by lakes (most of that of 
Lugano belonging to the canton) and 13*1 by glaciers. 
The highest points in the canton are the Basodine (10,749 
feet) in the north-west and the Valrhein (11,148 feet) in 
the north-east corners. In 1880 the population was 
130,777 (the females exceeding the males by 10,000, 
doubtless owing to the emigration of the latter), being 
an increase of 11,158 on that of 1870; the increase was 
particularly marked in the Val Leventina and is due to 
the influence of the St Qotthard Railway, which traverses 


the entire canton. Of this population 129,409 speak 
Italian ; 342 of the remainder form the German-speaking 
hamlet of Bosco or (iurin in the Val Caverna (in north- 
west), a colony from the neighl)ouriug valley of Formazza 
or Pommat, which is politically Italian. In religion 
130,017 are Roman Catholics. Until 1859 Ticino was 
partly (Val Leventina, Val Blegno, and the Riviera) in the 
metropolitan diocese of Milan, chiefly in that of Como, and 
is still practically (though not legally) administered by 
these two bishops,— all attempts made hitherto to incor- 
porate them with the see of Chur or to secure the erection 
of a special see for them having failed. The chief towns 
are Lugano (6129 inhabitants), Airolp (3674), Mendrisio 
(2749), Locarno (2645), and Bellinzona (2436). Formerly 
Lu^no, Locarno, and Bellinzona were the capital by turns 
of six years each ; but since 1881 the scat of government 
has been permanently fixed at Bellinzona. Ticino stands 
in a coinjiaratively low position as regards moral, educa- 
tional, agricultural, and commercial matters. It has pro- 
duced a number of sculptors, painters, and arcliitects. 
Many of the men migrate during the summer in search of 
work as picture-dealers, waiters in cafes, chimney-sweeps, 
and especially as masons, plasterers, laliourers, and navvies 
A large quantity of fruit is grown ; the chief articles ex 
])orted are cattle, hay, fish, chestnuts, and earthenware. 
In manners, customs, and general character the inhabitants 
strongly resemble their Italian neighbours. 

The Clinton is made up of all the permanent conqiicslH (with one 
or two trifling exeeptious) made by Uiflerent memberb of ilic Swiss 
lioaguo south of the main chain of the Alps. From an historical 
point of view Italian Switzerland falls into three groujis:— (1) 
Val Leventina, conquered by Uri in 1440 (previously held from 
1403 to 1426) ; (2) Bellin/ona, the Riviera, and Val lilegno (held 
from 1410 to 1426), won in 1500 from the duke of Milan by men 
from Uri, Schwyz, and Kitlwald, and confirmed by Louis XII. of 
France in 1503 ; (3) Locarno, Val Maggia, Lugano, and Mendrisio, 
seized in 1512 by the Confederates when fighting for the Holy 
League against Franco, ruled by the twelve meinhers then in the 
League, and confirmed by Francis 1. in the treaty of 1516. These 
districts were governed by bailiffs liolding office two years and 
purchasing it uom the members of the League ; eacli member of 
gi-oup 3 sent anir’dlly an envoy, w'ho conjointly constituted the 
supreme ap]>eal in all matters. This government was very harsh 
and is one of the darkest )>ages in Swiss history. Yet only one open 
revolt is recorded— that of the l^t'ventiua against TJn in 175.5. In 
1798 the people w'cre distracted by the Swiss and ** Cisalpine re- 
public” parties, but sided with the Sw'iss. On being freed from 
their hated masters, they w^ere. formed into two cantons of the 
Helvetic republic —Bellinzona ( = 1 and 2 above) and Lugano (=- 3). 
Ill 1803 all these districts wore formed into one canton — ^Ticiiio- 
which became a full member of the Swiss Confederation. From 
1810 to 1813 it was occupied by tlie troops of Napoleon. The 
roads over the Bernardino (1819 23) and the St Ootthard (1820-30) 
were made under the constitution of 1814. Hut many of the old 
tioubles reajipoared and were only done awav with by the consti- 
tution of 23d iluly 1830, which (with subseejuent modilicatioiis) 
jirevails at the present time. A legislative assi’inbly (1 1 2 members) 
chosen by direct election and an executive (5 members) chosen by 
the legislature are its principal features. The “optional referen- 
dum ” (permitting the submission of any law to a jiopular vote if 
asked for by a certain number of citizens) was adojitcd in 1883. ^ lu 
1848, on religious grounds and owang to fears as to imstonis dutich, 
the canton voted in the minority against the Federal I'omstitution 
of that 3’oar; but in 1874, though the people voted against the ic- 
v'sed constitution, the legislature adopted it, and the canton wwis 
counted as one of the majority. Since 1830 tlie local histoiy of the 
canton has been very disturlwl owing to the fact ili.il, though 
Homan Catholicism is the state religion, and all the population an* 
Roman Catholic (the few IVotestanls having l)e<*n expelled fioni 
l^amo in 1555), they are divided lictweun the Ifadicul mid Ultid- 
montane parties. Since 1876 tlie intervention ol tioo]»s. 

(already known in 1870) has been quite coininoii in conseijiiem e 
of conflicts of the local authorities mter se, or ngain^-l tlio leileu,! 
assembly. 

See DetKanion Teaain, by Stefiino Fraiisciiu (St Gall, 

TICK. Sue Mite. 

TICKELL, Thomas (1686-1740), Engli-sh man of letters, 
the son of a clergyman, was born at llridckuk, m*ar Car* 
lisli*, in 1686. After a good jirclimiuary education he 



went to Queen’s College, Oxford, where in 1708 he took 
his degree, and of which college he was two years later 
elected fellow. He did not take orders, but by a dispens^ 
tion from the crown was allowed to retain his fellowship 
until his marriage in 1726. As a poet Tickell displayed 
very mediocre qualities. His success in literature, as in 
life, was mainly due to the friendship and patronage of 
Addison, who procured for him (1717) the under-secretary- 
ship of state, to the chagrin of Steele, who thenceforth bore 
Tickell no good will. During the peace negotiations with 
France Tickell published the Frogpect of Feace^ which was 
well spoken of in the^peei^a^09*and reached a sixth edition. 
In 1717 he brought out a translation of the first book of 
the Iliad contemporaneously with Pope’s version. Ken- 
sinffton Gdrdena^ his longest poem, which appeared in 1722, 
is inflated and pedantic, and was doomed to oblivion from 
its birth. Dr J ohnson’s criticism of it gives it its due meed 
of praise and blame. The most popular of Tu^kell’s poeti- 
cal writings was the ballad of “ (^olin and Lucy,” which 
will bear comparison with some of the ballad poems of 
Wordsworth. Whether from fear of Pope’s rivalry or from 
unbiassed choice, Tickell abandoned the translation of the 
Iliad and set about rendering the Odymy and Lucan into 
English. In 1725 he was appointed secretary to the lords 
justices of Ireland, — a post which he retained until his 
death, which took place at Bath on 23d April 1740. 
Tickell rose once above the level of mediocrity, when he 
wrote his elegy addressed to the earl of Warwick on the 
death of Addison. Posterity has endorsed Dr Johnson’s 
affirmation that this elegy is equal in sublimity and ele- 
gance to any funeral poem which had theretofore appeared, 
— and this notwithstanding Steele’s caustic disjmragement, 
that it was only “prose in rhyme.” Tickell also contributed 
to the Spectator and the Guardian, 

See ** T. Tickell/' in Johnson’s Lms of the Poets ; the Spectator ; 
Anderson’s JEnglish Poets , Ward's Krugl^sk Poets, 

TIOKNOK, Oboeob (1791-1871), historian of Spanish 
literature, was born at Boston (Mass.), on Ist August 1791. 
He received his early education from his father, Elisha 
Ticknor, who, though at that time in business, had been 
principal of the local Franklin public school and was the 
originator both of the system of free primary schools in 
Boston and of the first New England savings-bank. He 
studied at Dartmouth College from 1805 to 1807, and on 
leaving it was placed for nearly three years under Dr 
Oardiner, a pupil of Dr Parr. In the autumn of 1810 
Ticknor entered the office of a leading Massachusetts 
lawyer, and, though his studies appear to have been liter- 
ary rather than legal, he was admitted to the bar in 1813. 
He at once commenced practice \ but a year’s experiment 
convinced him that scholarship and letters would be more 
congenial to his abilities. In the spring of 1815 he set sail 
for England. Attractive in appearance, cultured, vivacious, 
and sympathetic, ho had won many influential friends in 
America, and his introductions gave him access to most of 
the men then worth knowing in Europe. He spent nearly 
two years at Gottingen; but he also visited the chief 
towns on the Continent, meeting Prescott for the first time 
at Paris, and spending some months in Spain and Portugal, 
the life and literatures of which had already strong attrac- 
tions for him. Returning to America in the summer of 
1819, he was inducted in the August following to the 
Smith professorship of French and Spanish literature and 
to the college professorship of belles-lettres at Harvard. 
The history and criticism of Spanish literature was in 
many respects a new subject at that time even in Europe, 
— the Spaniards themselves having no adequate treatment 
of their literature as a whole, and both Ilouterwek and 
Sismondi having worked with scanty or second-hand re- 
sources To supply this want, therefore, he gave his most 


serious thought, developing in hk lectures the scheme of 
his more permanent work. In June 1821 his father died, 
and in September he married Anna, daughter of Samuel 
Eliot, a merchant and founder of the chair of Greek 
literature at Harvard College. In the years following 
1821 Ticknor made a vain effort to introduce measures of 
university reform. The death of his only son in 1834 and 
the subsequent failure of his wife’s health led him to 
resign his post at Cambridge to Longfellow ; and in the 
spring of 1835 he again went to Europe, where he re- 
mained until 1838. From that time till his death he> 
lived chiefly at Boston. Till 1849 he published only 
occasional reviews and papers, such as his essays on 
Moore’s Anacreon^ on Milton’s Faradiee Lost^ and on 
Thatcher’s Sermom^ in 1812 ; on Michael Stiefel, in 1816 ; 
on Griscom’s Tour in Europe and on General ik Fayette, 
in 1824 ; on amusements in Spain and on changes in Har- 
vard College, in 1825 ; on Chateaubriand, in 1827 ; on 
Daniel Webster, in 1831 ; and on the best mode of teach- 
ing living languages, in 1832. His History of Spanidt 
iMerature^ the first editions of which appeared in New 
York and London in 1849, was welcomed on all hands 
as the standard work on the subject, and was rapidly 
translated into Spanish and other Continental languages. 
Whatever its defects, it at least reduced to system and 
clearness a large mass of varied historical mateni^ hitherto 
only vaguely known ; and its copious references to authori- 
ties and editions and its loving exploration of the byeways 
of the literature made it as valuable to scholars as its 
direct and unpretentious style made it popular with general 
readers. In many respects it was the admirable literary 
complement of the historical work of Prescott. Like his, 
the bent of Ticknor’s mind was expository rather than 
critical ; and in both cases the standards applied were of 
a conventional rather than of an advanced nature. As 
with Prescott the glow of vivid narration often hides rather 
than reveals the underlying problems of social and philo- 
sophic import, so with Ticknor a certain fund of graceful 
and genial commonplace is apt to gloss over the really vital 
critical issues of the subject-matter. At crucial moments 
in place of the keener edge of criticism one is apt to find 
only the paper-knife intelligence of the ordinary book-lover. 
The defect, however, was common to the critical schools of 
the time. The merits of the work in its accurate survey 
of comi)aratively untrodden ground were individual and ol 
an exceedingly high order. Ticknor subsequently took 
an active part in the establishment of the Boston public 
library, in the interests of which he paid in 1856 another 
visit to Europe, and to which he left at his death his fine 
collection of Spanish and Portuguese works. In 1859, on 
the death of Prescott, he at once began to collect materials 
for a life of his friend, which was published in 1864. His 
death took place at Boston on 26th January 1871. 

A Life of Ticknor, with his letters and jouiui^i was edited by 
Geoige S. Hillard, Boston, 1876. 

TICONDEROGA, a village and township of the United 
States, in Essex county. New York, situated upon the 
stream connecting Lakes George and Cham]dain, and ex- 
tending back upon an abrupt promontory which separates 
tlie two lakes. Two railroads enter the village,— the 
Delaware and Hudson and a branch of the Oential Ver- 
mont. The population in 1880 was 3304. 

Commanding the direct route from the St Lawiance to the 
Hudson, Ticondero^ was early seized by the Fiench and fortified 
under the name of Fort Carillon. In July 1768 it was unsuccess- 
fiilly attacked by Abercrombie. In the same month of the suc- 
ceeding year it was abandoned by the French upon the approach 
of an English army under Amherst, who occupied it and greatly 
strengthened its works. At the beginning of the Eevolutipn, in 
1775, the fort was surprised and captured by Ethan Allen and a. 
party of Vermont militia. In 1778 it was retaken by the English 
under Burgoyne and was held by them until the close of the \nx 
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TIDES 


I. On the Nature of Tides. 

§ 1. Definition of Tide, 

DcUui- TT7T5EN, as occasionally liappens, a ship in the open sea 
tioD. YY meets a short succession of waves of very unusual 
magnitude, we hear of tidal waves ; and the large wave 
caused hy an earthquake is commonly so described. The 
use of the term “ tide ” in this connexion is certainly incor- 
rectf but it has perhaps been fostered by the fact that such 
waves impress tneir records on automatic tide-gauges, as, 
for example, when the wave due to the volcanic outbreak 
at Krakatoa was thus distinctly traceable in South Africa, 
and perhaps even faintly at Brest. We can only adequately 
define a tide by reference to the cause which produces it. 
A tide then is a rise and fall of the water of the sea pro- 
duced by the attraction of the sun and moon. A rise and 
fall of the sea produced by a regular alternation of day 
and night breezes, by regular rainkll and evaporation, or 
by any influence which tlie moon may have on the weather 
cannot strictly l>o called a tide. Such alternations may, 
it is true, bo inextricably involved with the rise and fall of 
the true astronomical tide, but we shall here distinguish 
them as meteorological tides. These movements are the 
result of the action of the sun, as a radiating body, on the 
Atnio- earth. I'ides in the atmosphere would l>e shown by a 
spheric regular rise and fall in tlio barometer, but such tides are 
tides. undoubtedly very minute, and we shall not discuss them in 
this article, merely referring the reader to the Meranigue 
Cefeste of Laplace, bks. i. and xiii. There are, however, 
very strongly marked diurnal and semi-diurnal inequalities 
of the barometer due to atmospheric meteorological tides. 
Sir William Thomson in an interesting sjieculation ^ showfi 
tliat the interaction of these quasi-tides with the sun is 
that of a thermodynamic engine, whereby there is caused 
a minute secular acceleration of the earth’s rotation. This 
matter is, however, beyond the scoi)e of the present article. 
We shall here extend the terra “ tide ” to denote an elastic 
or viscous periodic deformation of a solid or viscous glolie 
under the action of tide-generating forces. In the techni- 
cal part of the article by the term “ a simple tide ” we 
shall denote a spherical harmonic deformation of the "water 
on the surface of the globe, or of the solid glol)o itself, 
multiiilicd by a simple harmonic function of the time. 

§ 2. General Dencnpilon of Tidal Phenomena'^ 

If we live by the sea or on an estuary, we see that the 
retanled ^**’^®** nearly twice a day ; speaking more 

50™ |». r exactly, the average interval from high water to high 
diem, water is about 12^ 25"*, so that the average retardation 
from day to day is about 50‘“. The times of high water 
are then found to bear an intimate relation with the moon’s 
lK)sition. Thus at Ipswich liigh water occurs when the 
moon is nearly south, at London Bridge when it is south- 
west, and at Bristol when it is east-south-east. For a very 
rough determination of the time of high water it is suffi- 
cient to add the solar time of high water on the days of 
new and full moon (called the “establishment of the port”) 
to the time of the moon’s passage over the meridian, either 
Vari- visibly above or invisibly below the horizon. The interval 
^'^J?J^^l>ctween the moon’s passage over the meridian and high 
after water varies sensibly with the moon’s age. From new 
nioon'a moon to first quarter, and from full moon to third quarter 
trwisit. (or rather from and to a day later than each of these 
phases), the interval diminishes from its average to a mini- 

^ Soci4t4 de Physique, September 1881, or Proc, Roy, Soc, of 
KdMdnwyhy 1881-82, p. 396. 

^ Founded on Airy’s “Tides and Waves," in Eney, Metrop^ 


mum, and then increases again to the average ; and in the 
other two quarters it increases from the average to a maxi- 
mum, and then diminishes again to the average. 

The range of the rise and fall of water is also subject Spring 
to great variability. On the days after new and Ml moon 
the range of tide is at its maximum, and on the day after 
the first and third quarter at its minimum. The maximum 
is called “ spring tide ’’ and the minimum “ neap tide,” and 
the range of spring tide is usually between two and three 
times as great as that of neap tide. At many fKirts, how- 
ever, especially non-Euroiiean ones, two successive high 
waters are of unequal heights, and the law of variability of 
the difference is somewhat complex ; a statement of that 
law will be easier when we come to consider tidal theories. 

In considering any tide we find, especially in estuaries, 
that the interval from high to low water is longer than 
that from low to high water, and the difference between 
the intervals is greater at 8]>ring tlian at nca£). 

In a river the current continues to run up stream for fiiver 
some considerable time after high water is attained and 
to run down similarly after low water. Much confusion 
has been occasioned by the indiscriminate use of the term 
“ tide ” to denote a tidal current and a rise of water, and 
it has often been incorrectly inferred that high water must 
have l>een attained at the moment of cessiiiion of the 
upward current. The distinction lietw^een “rising 
falling” and “flowing and ebbing” must be carefully 
maintained in rivers, whilst it ^anishes at the seahoanl. 

If we examine the progress of the tide-wave up a river, flood a 
wo find that high w^ater occurs at the sea earlier thanc'J^J* 
higher up. If, for instance, on a certain day it is high 
W’ater at Margate at noon, it is high w^ater at Gravesend 
at a quarter past two, and at T-ondon Bridge a few minutes 
lief ore three. The interval from low^ to liigh water diminishes 
also as we go up the river ; and at some distance up certain 
rivers — a*, for example, the Severn- the rising water 
spreads over the fiat sands in a roaring surf and travels up 
the river almost like a wall of water. This kind of sudden 
rise is called a “ bore.” ^ In other cases where the differ- 
ence betw^een the jieriods of rising and falling is consider- 
able, there are, in each high water, tw'o or three rises and 
falls. A double high winter exists at Southampton. 

When an estuary contracts consideiably, the range of 
tide becomes largely magnifitd as it narrows ; for example, 
at the entrance of tlie Bristol Channel the range of spring 
tides is about 18 feet, and at Chepstow about 50 feet. 

This augmentation of the height of the tide-w'ave is due Aap- 
to the concentration of the energy of motion oi 
moss of WRtor into a narrow space. At oceanic jiorts the 
tidal phenomena are much less marked, the range of tide e^timn 
being usually only 2 or 3 feet, and the interval from high 
to low water sensibly equal to that from low to high water. 

Tlie changes from spring to neap tide and the relation oi 
the time of high w^atcr to the moon’s transit remain, how^ 
over, the same as in the case of the river tides. 

In long and narrow seas, such as the English C’hannel, Lnmi 
the tide in mid-channcl follows the same law’ as at a station 
near the mouth of a river, rising and tailing in ecpial tiiuoft ; 
the current runs in the dire<'tion analogous to ii]> .stream 
for three hours before and after high winter, and down 
stream tor the same period before and after low wate r. 

But near the sides of channels and near the mouths of 
bays the changes of the currents are ve ry complex ; and 
near the headlands separating two hays llierc is usually at 
certain times a very swift current, termed a “ race.” 

* See a senes ot ]»R}ierM bearing on tin*! kimi ot wave by Sir W 
Thomson, in Phtl, Mag., 1886-87. 

XXTII. — 45 




In inland seas, such as the U6dithrranean» the tides are 
nearly insensible except at the ends of long bays. Thus 
at Malta the tides are not noticed by the ordinary observer, 
whilst at Venice they are conspicuous. 

Wind. The effect of a strong wind on the height of tide is 
generally supposed to he very marked, especially in estu- 
aries. in the case of an exceptional gale, when the wind 
veered round appropriately^ Airy states^ that the water has 
been known to depart from its predicted height at London 
by as much as 5 feet. The effect of wind will certainly 
be different at each port The discrepancy of opinion on 
this subject ap|)ears to be great — so much so that we 
hear of some ol^rvers concluding that the effect of the 
Atmo- wind is insensible. Variations in barometric pressure also 
•pbaric cause departures from the predicted height of water, high 
pressure, ])aroineter corresponding to decrease of height of water. 
Roughly speaking, an inch of the mercury column will 
correspond to something less than a foot of water, but 
the effect seems to vary much at different i>orts.^ 

§ 3. General Explanatim of the Came of Tides. 

Tide- The moon attracts every particle of the earth and ocean, 
general- ^nd by the law of gravitation the force acting on any par- 
tide is directed towards the moon’s ccnti'c, and is jointly 
proportional to the masses of the particle and of the moon, 
and inversely proportional to the square of the distance 
between the particle and the moon’s centre. If we imagine 
the earth and ocean subdivided into a number of small | 
})ortions or i>artlcles of equal mass, then the average, both 
as to direction and intensity, of the forces acting on these 
particles is equal to the force acting on that |jarticle which 
is at the earth’s centre. For there is symmetry about the 
line joining the centres of the two bodies, and, if we divide 
the earth into two portions by an ideal spherical surface 
passing through the earth’s centre and having its centre 
at the moon, the portion remote from the moon is a little 
larger than the portion towards the moon, but the nearer 
portion is under the action of forces which are a little 
^ stronger than those acting on the further portion, and the 

resultant of the weaker forces on the larger jK>rtion is 
exactly equal to the resultant of the stronger forces on the 
smaller. If every particle of the earth and o<‘ean were 
being urged by oqud and parallel forces, there would be 
no cause for relative motion between the ocean and the 
earth. Hence it is the de^iarture of the force acting on 
any particle from the average which constitutes the tide- 
generating force. Now it is obvious that on the side of 
the earth towards the moon the departure from the average 
is a small force directed towards the moon ; and on the 
side of the earth away from the moon the departure is a 
small force directed away from the moon. Also these tvro 
departures are very nearly equal to one another, that on 
the near side being so little greater than that on the other 
that we may neglect the excess. All round the sides of 
the earth along a great circle perpendicular to the line 
joining the moon and earth, the departure is a force directed 
inwards towards the earth’s centre. Thus we see that the 
tidal forces tend to pull the water towards and away from 
the moon, and to depress the water at right angles to that 
direction,. If we could neglect the rotations of the bodies, 
and could consider the system as at rest, we should find 
that the water was in equilibrium when elongated into a 
]>roIate ellipsoid with its long axis directed towards and 
away from the moon. 

theory But it must not be assumed that this would be the case 
of equa- when there is motion. For, suppose that the ocean con- 
canSl on ^ round the equator, and that an earthquake 

earth, or any other cause were to generate a great wave in the 
canal, this w ave would travd along it with a velo city de- 

^ Airy, “Tide* and Wavee." * Airy, op. otf., §§.^72-578. 


pendent on the depth* If the catial wen^ abodt IS mlki 
deep, the velocity of the wave would be about 1000 miles 
an hour, and with depth about equal to the depth of our 
seas the velocity of the wave would be about half as great. 
We may conceive the moon’s tide-generating force as 
making a wave in the canal and continually outstripping 
the wave it generates, for the moon travels along the 
equator at the rate of about ipOO miles an hour, and the 
sea is less than 13 miles deep. The resultant oscillation 
of the ocean must therefore oe the summation of a series 
of partial waves generated at each instant by the moon 
and always falling behind her, and the aggregate wave, 
being the same at each instant, must travel 1000 miles an 
hour so as to keep up with the moon. 

Now it is a generd law of frictionless oscillation that, 
if a slowly var 3 dng {ieriodic force acts on a i^stem which 
would oscillate qui^ly if left to itself, the maximum ex- 
cursion on one side of the equilibrium position occurs 
simultaneously isvith the maximum force in the direction 
of the excursion ; but, if a quickly varying periodic force 
acts on a system wliioh would oscillate slowly if left to 
itself, the maximum excursion on one side of the equili- 
brium position ocTurs simultaneously with the maximum 
force in the direction op|>Obite to that of the excursion. 
An example of the first is a ball hanging by a short string, 
which we push slovrly to and fro ; the ball will never quit 
contact with the hand, and will agree with its excursions. 
If, however, the ball is hanging hy a long string we can 
play at battledore and shuttlecock with it, and it always 
meets our blows. The latter is the analogue of the tides, 
for a free wave in our shallow canal goes slowly, whilst 
the moon’s tide-generating action goes quickly. Hence, 
when the system is left to settle into ste^y oscillation, it 
is low water under and op]X)site to the moon, uhilst the 
forces are such as to make it high water at those times. 

If we consider the moon as revolving round the earth, 
the water assumes nearly the shape of an oblate spheroid 
with the minor axis pointed to the moon. The rotation 
of the earth in the actual case introduces a complexity 
which it is not easy to unravel by general reasoning. We 
can see, however, that if water moves from a lower to a 
higher latitude it arrives at the higher latitude with more 
velocity from west to cast than is appropriate to its lati- 
tude, and it will move accordingly on the earth’s surface. 
Following out this conception, we see that an oscillation 
of the water to and fro between south and north must be 
accompanied by an eddy. Laplace’s solution of the diffi- 
cult problem involved in working out this idea will be 
given below. 

The conclusion at which we have arrived about the tides 
of an equatorial canal is probably more nearly true of the 
tides of a globe ])artially covert with land than if we 
were to Rup{H>Be the ocean at each moment to assume the 
prolate figure of equilibrium. In fact, observation shows 
that it is more nearly low water than high water when 
the moon is on the meridian. If we consider how the 
oscillation of the water would appear to an observer carried 
round with the earth, we see that he will have low water 
twice in the lunar day, somewhere about the time when 
the moon is on the meridian, either above or below the 
horizon, and high water hall way between the low waters. 

If the sun be now introduced, we have another similar 
tide of about half the height, and this depends on solar 
time, giving low water somewhere about noon and mid- 
night. The superposition of the two, modified by friction 
and by the interference of land, gives the actually observed 
B^ggregAie tide, and it is clear that about new and full 
moon we must have spring tides and at quarter moons 
neap tides, and that (the sum of the lunar and solar tide- 
generating forces being about three times their difference) 
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tike raieige ot Bpring tide will be llbcmt three tunes that 
^ neap tide. 

So fi&r we have eupposed the luminaries to move on the 
equator ; now let us consider the case where the moon is 
not on ihe equator. It is clear in this case that at any 
place the moon’s zenith distance at the upper transit is 
different from her nadir distance at the lower transit. 
But the tide-generating force is greater the smaller the 
zenith or nacUr distance, and therefore the forces are 
different at successive transits. This was not the case 
when the moow was deemed to move on the equator. 
Thus there is a tendency for two successive lunar tides to 
be of unequal heights, and the resulting inequality of 
height is cdled a “diurnal tide.” This tendency vanishes 
when the moon is on the equator; and, as this occurs each 
fortnight, the lunar diurnal tide is evanescent once a fort- 
night. iSimilarly in summer and winter the successive 
sohir tides are generally of unequal height, whilst in spring 
and autumn this difference is inconspicuous. 

One of the most remarkable conclusions of Laplace’s 
theory of the tides, on a globe covered with ocean to a 
uniform depth, is that the diurnal tide is everywhere non- 
existent. Bui this hypothesis differs much from the reality, 
and in fact at some ports the diurnal tide is so large that 
during two portions of each lunation there is only one 
great high water and one great low water in each twenty- 
four hours, whilst in other parts of the lunation the usual 
somi diurnal tide is observed. 

§ 4. HUtorical Sketch,'^ 

In 1687 Newton laid the foundation for all that has 
fcinco been added to the theory of the tides when he 
brought his grand generalization of universal gravitation 
to bear on the subject. Kepler had indeed at an earlier 
date recognized tlie tendency of the water of the ocean to 
move towards the centres of the sun and moon, but he 
was unable to submit his theory to calculation. Galileo 
expresses his regret that so acute a man as Kepler should 
have produced a theory which appeared to him to rein- 
troduce the occult qusJities of the ancient philosophers. 
His own explanation referred the phenomenon to the rota- 
tion and qrbital motion of the earth, and he considered that 
it afforded a principal proof of the Copernican system. 

In the 19th corollary of the 66th proposition of book i. 
of the Prindpia^ Newton introduces the concoj)lion of a 
canal circling the earth, and he considers tlio influence of 
a satellite on the water in the canal. He remarks that 
the movement of each molecule of fluid must be accelerated 
in the conjunction and opposition of the satellite with the 
molecule, and retarded in the quadratures, so that the 
fluid must undergo a tidal oscillation. It is, how^ever, in 
propositions 26 and 27 of book iii. that he first deter- 
mines the tidal force due to the sun and moon. The sea 
is here supposed to cover the whole earth, and to assume 
at each instant a figure of equilibrium, and the tido-geuer- 
ating bodies are supposed to move in the equator. Con- 
sidering only the action of the sun, he assumes that the 
fijpire is an ellipsoid of revolution with its migor axis 
directed towards the sun, and he determines the ellipticity 
of such an eijuT>so]d. High solar tide then occurs at noon 
and midnight, ai d low tide at sunrise and sunset. The 
action of the mc^ produces a similar ellipsoid, but of 
greater ellipticity. The superposition of these ellipsoids 
gives the prkicipid variations of tide. He then proceeds 
to consider the influence of latitude on the height of 
tide, p,nd to discuss other peculiarities of the phenomenon. 
Observation shows, however, that spring tides occur a day 
and a half after syzygies, and Ne^on falsely attributed 
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this to the fact that the oscillations would last for some 
time if the attractions of the two bodies were to cease. 

The Newtonian hypothesis, although it fails in the form 
which he gave to it, may still lie made to represent the^Atti 
tides, if the lunar and solar ellipsoids have their major 
axes always directed towards a fictitious moon and sun, 
which ore respectively at constant distances from the true 
bodies ; these distances are such that the syzygies of the 
fictitious planets occur about a day or a day and a hall 
later than the true syzygies. In fact, the actual tides may 
be supposed to bo generated directly by the action of the 
real sun and moon, and the w^ave may be imagined to take 
a day and a half to arrive at the [lort of observation. 

Tliis period has accordingly been called “the age of the Agee 
tide.” ^ In what precedes the planets have been supposed to 
move in the equator ; but the theory of the two ellipsoids 
cannot be reconciled witli the truth wlien they move in 
orbits inclined to the equator. At equatorial ports the 
theory of the ellipsoids would at siiring tides give morn- 
ing and evening high waters of nearly ecpial height, what- 
ever the declinations of the bodies. But at a port in any 
other latitude these high waters would be of veiy different 
heights, and at Brest, for example, wdien the declinations 
of the bodies are equal to the o])liquity of the elliptic, the 
evening tide would be eight times as great as the morning 
tide. Now observation show's that at this port the tvso 
tides are nearly eciual to one another, and that their 
greatest difference is not a tliirtieth of their sum. 

Newton here also offoied an erroneous explanation of 
the phenomenon. Jn fact, we sliall see that by Laplac'e’s 
dynamical theory the diurnal tide is evanescent when the 
ocdin is of uniform depth over the earth. At many non- 
European jxirts, how'e\ er, the diurnal tide is vciy inqiortant, 
and tlms us an actual means of prediction tlu» dynamical 
theory, where the ocean is treated as of uniform depth, 
may be hardly bettor than the equilibrium theor}'. 

In 1738 the Academy of Sciences of Paris offered, as a B B 
subject for a prize, the theory of the tides. The authois 
of tour essays received prizes, viz., Daniel Bernoulli, Euler, ° 
Moclaurin, and Cavalleri. The first three adopted not only 
the theory of gravitation but also Newton’s method of the 
BUperi)Osition of the two ellqisoids. Bernoulli’s essay 
contained an extended dev cloiiment of the concej)tion of 
the two ellipsoids, and, under the name ot the eciuihbnuni 
theory, it is corannmly associated with Ills name. La}»lace 
gives an account and ciitiqiio of the essays of Beinoulli 
and Euler in the N^tanujve Celeste. The essay of Mao- 
laurin presented little that was new in tidal theory, but 
is notable as containing those theorems concerning the 
attraction of ellipsoids which wo now know by his name. 

In 1746 D’Alembert wrote a paper in which he treated 
the tides of the atmosphere; but this work, like MuclauTin’s, 
is chiefly remarkable for the imjKirtance of collateial points 

The theory of the tidal movements of an ocean wasLaplj 
therefore, as Laplace remarks, almost untouched when in 
1774 he first undertook the subject. In tbc JMeranvpu 
Celeste he gives an interesting account of the mannei in 
which he was led to attack the ]>roblem. We shall gne 
below the investigation of the tides of an ocenn covenng 
the whole earth; the theory is substantially Laplace's, 
although presented in a somewhat diffeient form. Tins 
theory, although very wide, is far from rejvresonting tlic 
tides of our ports. Observation shows, in fact, that the 
irregular distribution of land and water and the vaiiablo 
depth of the ocean produce an irregularity in the osi illur 
tions of the sea of such complexity that the iigorous solu- 
tion of the problem is altogether beyond the power of 
analysis. Laplace, however, rested his discussion of tidal 
observation on this jirincijile-'-TV/c state of oscillation of a 
system, of bodies in which the primitive condUims of move- 


^ Fotmdod on Laplace, UScaniqvA Ctlesttt hk. xiii. chap, u 
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PHnoiple ment have disappeared through friction ii coperiodic ^h 
of forced forces acting on the system^ Hence, if the sea is solicited 
ttJms by a periodic force expressed as a coeflBcient multiplied by 
the cosine of an angle which increases proportionately with 
the time, there results a partial tide, also expressed by the 
cosine of an angle which increases at the same rate ; but 
the phase of the angle and the coefficient of the cosine in 
the expression for Sie height may be very different from 
those occurring in the corresimnding term of the equilibrium 
theory. The coefficients and the constants or e|K)ch8 of the 
angles in the expressions for the tiile are only derivable 
from observation. The action of the sun and moon is ex- 
pressible in a converging series of similar cosines ; whence 
there arise as many partial tides, which by the principle 
of superposition may be added together to give the total 
tide at any port. In order to unite the aeveial constants 
of the partial tides Laplace considers each tide as lieing 
produced by a fictitious satellite moving uniformly on the 
equator. Sir W. Thomson and others have followed La- 
place in this conception ; but in the present article we 
sliall not do so. The difference of treatment is in reality 
only a matter of phraseology, and the proi)er motion of 
each one of Laplace’s astresjietifs is at once derivable from 
the argument (or angle under the sign of cosine), vrhich 
we shall hero associate with the ])artial tides. 

Lubbock, Subsequently to Laplace the most important workers in 
Whowell, this field were Sir John Lubl)ock (senior), Whewell, and 
and Airy. work of Lubl)Ock and Whewell (see § 34 below) 

is cliiefly remarkable for the coordination and analysis of 
enormous masses of data at various i)orts, and the con- 
struction of trustworthy tide-tables and of cotidal maps. 
Airy contributed an imj>ortant review of the whole tidal 
theory. He also studied profoundly the theory of waves 
in canals, and explained the effects of frictional resistances 
on the progress of tidal and other waves. Of other authors 
whose work is of great importance we shall .s])eak below. 

Amongst all the grand work which has been bestowed 
on this difficult subject, Newton, notwithstamling his errors, 
stands out first, and next to him wo must rank Laplace. 
However original any future contribution to the science of 
the tides may Ikj, it would seem as though it must i)erforce 
be based on the work of those two. 

Oiblio- A complete list of works bearing on the theory of the 
tides, from the time of Newton down to 1881, is contained 
in vol. ii. of the Jiibliographie de VAstronomie by Houzeau 
and Lancaster (Brussels, 1882). This list does not con- 
tain papers on the tides of particular ports, and we are 
not aware of the existence of any catalo^ie of works on 
}>ractical observation, reduction of observations, prediction, 
and tidal instruments. Jieferences arc, however, given 
below to several works on these points. 

II. Tide-genkhatinc; Forces. 

§ 6 . liivestigcUion of TiAt’>geh&raiing Potential and Forces, 

Tide- We have already given a general explanation of the nature of 
ganer- tide-generating forces ; we now ppjoeed to a rigorous invratigation. 
ating If a planet is attended by a single satellite, the motion of any 
fovoes. iKKly relatively to the planet’s surface is found by the process 
described as reducing the planet's centre to rest The planet's 
centre will be at rest if every body in the ^stom has impressed 
on it a velocity equal and oj^posite to that of the planet's centre ; 
and this is accomplished by impressing on every body an accelera- 
tion equal and opposite to that of the planet’s centre. 

Let M, m be the masses of the planet and the satellite ; r the 
radius vector of the satellite, measured from the planet’s centre ; p 
the radius vector, measured from the same point, of the ])article 
whose motion we wish to determine ; and z the angle between r and 
p. The satellite moves in an elliptic orbit about tlio planet, and 
the acceleration relatively to the planet’s centre of the satellite is 
towards the planet along the radius vector n Now the 
centre of inertia of the planet and satellite remains fixed in space, 
and the centre of the planet describes an orbit round that centre of 
inertia similar to that described by the satellite round the planet, 
but with linear dimensions reduced in the proportion of m to jif+m 


Hence the acceleration of tlie planet’s centre is m/r* towards the 
centre of inertia of the two bodies. Thus, in order to reduce the 
planet’s centre to rest, we apply to every particle of the system an 
acceleration m/r^ parallel to r, and directed from satellite to planet. 

Now take a sot of rectangular axes fixed in the planet, and let 
M^r, Mgr, Mg* be the coordinates of the satellite referred thereto ; 
and let fp, i^p, fp bo the coordinates of the particle P whose radius 
is p. Then the component accelerations for reducing the planet's 
centre to rest are - mMi/r*, - mMj/r®, - wMs/r* ; and since these 
are the differential coeflicieiits with respect to p^, pvif pi of the 
function . nr « 

and since cos £=::M](+M 3 V+M 3 f; it follows that the potential of 
the forces by which the planet's centre is to be reduced to rest is 



New lot us consider the other forces acting on the particle. The 
planet is spheroidal, and therefore does not attmet equally in all 
diroctions ; but in this investigation we may make attraction of 
tlio ellipticity of the planet and of the elliptieity of the ocean due 
to the planetary rotation. This, which we set aside, is considered 
ill the theories of gravity and of the figures of planets. Outside 
of its body, then, tiie planet contributes forces ofwhicli the poten- 
tial is Mlfk Next the direct attraction of the satellite contnbutes 
forces of which the potential is the mass of the satellite divided 
by the distance between tlie point P and the satellite ; this is — 

M 

j r* + ps - 2rp cob ir} * 

To determine the forces from this i)otcntial we regard p and z as 
the variables for differentiation, anci we may add to this potential 
any constant we please. As wo are seeking to find the forces which 
urge P relatively to My we add such a constant as will make the 
whole potential at the planet's centre zero, and tliiis wo take as tho 
potential of the forces duo lo tho attraction of tho satellite — 

m m 

\/ir“ 4p®-2rpcoss} r ‘ 

It is obvious that r is very large compared with p, and we may 
therefore expand tliis in powers of p/r. This cx|Min8ion gives us 

where Pj =s cos z, /gss } cos* s - J, Pj = j ® ~ i cos Ac. Tlio 
reader familiar with spherical harmonic analysis of course recog- 
nizes the Legendre’s functions ; but tho i-osult for a few terms, which 
is all that is necessary, is easily obtainable by simple algebra. 

Now, collecting togclher tlie various contributions to the potential, 

and noticing that ^ • ~Pi — ^ cos Zy and is therefore equal and oppo- 


site to the potential by W'hich the planet's centre was reduced to 
rest, we have as the ])otential of the forces acting on a puificlo 
whoso coordinates are pf, pi;, pi . 

~ " i) (8 coa“ a - j cos 2 ) + . (1 ). 

Tho first tenn of (1) is the potential of gravity, ami the terms of 
the series, of which two only are w'ritten, constitute the tide-gener- 
ating potential. In all practical applications this series converges 
bo rapidly that the fust terra is amply suiliciciit, and thus wo shall 
generally denote 

( 2 ) 

as tho tide-generating potential. 

In many mathematical works the tide-generating force is pre- 
sented as being due to an artiGcial statical system, \riiich pioduces 
nearly the same force as the dynamical system considcrou above. 
This statical system is as follows. Stopping all the rotations, wo 
divide the satellite into two equal parts, and place them diametri- 
cally opposite to one another in the orbit. Then it is clear that, 
iusteaa of the term 


we have 


m m 

\/{’^+/*“~2rpcos£} r’ 


m 

2rpcosz} \/ {r® + p^f 2rp cos i} Tr’ 

And this reduces to 


The first term is tlie same as before ; hence the statical system 
produces ^proximatoly the same tide-generating force as the true 
system. The *’moon” and “ anti-moon, 'Miowover, produce rigor- 
ously the same force on each side of the planet, whereas the truo 
system only satisfie s this c ondition approximately.^ 

^ The reader may refer to Thomson and Tait's NeUwral Philosophy 
(1888), part ii. §§ 798-821, for further considerations on this atui 
analogous subjects, together with some interesting examples. 
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Let us consider tlie shape assumed by a layer of fluid of density 
lying on a globe of mass jlf» when acted on by disturbing forces 
who^potentWi, r-g{p»(co^,- 4 ) ( 3 ). 

Suppose the layer to be ver}r thin, and that the mean radius of the 
layw is a, and let the equation to the boundary of the fluid be 

p=a[l+e(oo 8 *»- J)] (4). 

We assume this form, because the theory of harmonic analysis tells 
us that the departure from snherieity must be represented by a 
function of the form cos* s- That theory also gives us as the 
|)Otential of a layer of matter of depth ca(cos* z - }), and density a, 
at an external point the value 




Hence the whole potential, outside of and up to the fluid layer, is 
+ e(cos* s - i) ( 6 ). 

The first term of (5) is the potential of the glolw, the second that 
of the disturbing force, and the tliiid the potential due to departure 
from sphericity. 

Now the fluid must stand in a level surface ; hence, if we equate 
this potential to a constant, wo must get back to the equation (4), 
which was assumed to be that of the surface. In other words, if 
wo put p=a[l 4 -r(cos* 2 ~ I)] in (5), the result must be constant, 
provided the departure from sphericity is small. In effecting the 
substitution for p, we may put pszaiii the small terms, but in the 
first term of (5) wo put 

P €b 

The whole potential (5) can only bo constant if, after this substitu- 
tion, the coeillcient of cos*c- i vanishes. Thus we must have 

“•5'*+ 2^-+ Wt=o. 

But if 5 be the mean density of the idanct J/=iira*5, and gravity 
Then we easily find that 

‘ fH). 


Form 

cqmh' 

briuni. 


of 




,(cos=i-i)J 


( 7 ). 


Thus the equation to the surface is 
r ^ 1 

If <r be small compared with 3, the coetficient is 8 ?/Mr/ 2 gT* ; thus we 
see that 1/(1 -> ^tr/d) is the coeflicient by which the mutual atti-ac* 
tion of the fluid au^onts the deformation of the fluid under the 
action of the distui^ing force. If the density of the fluid be the 
same as that of the sphere, the augmenting factor becomes {, and 
we liave c— ^^malyr’*, which gives the form of equilibrium of a fluid 

sphere under the action of these forces. Since S!>» 

it follows that, wdien the form of equilibrium is p= a[l + t(cos® z - J)], 
the potential of the forces is 





More generally, if we neglect the attraction of the fluid on itself, 
so that <r/5 is treated as small, and if p~a(l + j) be the equation to 
the surface of the fluid, where r is a function of latitude and longi- 
tude, then the jratential of the forces under which this is uu equi- 
librium form is 


Tide- 
generat- 
ing force 
specified 
by ^ni- 
librium 
form. 


a 


(9). 


It thus appears that wo may specify any tide-gen orating forex^s by 
moans of the figure of equilibnum which the fluid would assume 
under them, and in the theory of the tides it has been found prac- 
tically convenient to s|K 3 cify the forces in this way. 

By means of the princi]>le of “ forced vibrations referred to in 
the historical sketch, wc shall {lass from the eipiUbrium form to 
the actual oscillations of the sea. 


§ 7. Ikvelapmmi of TUk-ffcnc racing PoicniwX in Terms of 
Hour-Angle and Vedinalwn, 

Wo now proceed to develop the tide-generating potential, and 
inent of shall of course implicitly (§ 6 ) determine the equation to the equili- 
♦ide-gen- brium figure. 

mting We bavo already seen that, if is be the moon's zenith distance at 
potential, the point P on the earth’s surface, whose coordinates referred to 
A, B, C, axes fixed in the earth, are of, m;, then 

where M], M 3 arc the moon’s direction cosines referred to the 
Mune axes. Then with this value of cos 

corf>*- 


2 

, 8 e+i;»-2f»M,>+Ma»-2M,> 

■*■2 8 3 


.( 10 ). 


The MM of C i» t^en as the polar axia, and AB is the equatorial 
plane, eo that the funobone off, i,, fare ftinctions of the latitude 
and longitude of the point P, at which we wish to find the iKitential 
The functions of Mj, M 2 , M 3 depend on the moon’s position, and 
we shall have occasion to develop them in two different ways,— 
first in terms of her hour-angle and declination, and secondly (§ 
23) in terms of her longitude and the elements of the orbit. 

Now let A be on tlie equator in the meridian of P, and B 90* 
east of A on the equator. Then, if M lie the nioon, the iuclinatioii of 
the plane MC to the plane CA is the moon’s easterly local hour-angle. 
Let A = local hour-angle of moou and 3 _ moon’s declination : ^e 
have 

Mi=co83co87t, M„=co838in7i, W3=sin5, 

whence 

2 M,M 2 = 008 * 5 sin 2A, M,* - M^r = cos-’ 5 cos 27/, 

2 M 3 M 3==:2 sin 3 cos 5 sin A, 2 MiM 3=2 sin 3 cos 3 cos h 

Also, if X be the latitude of P, 

f = cos X, 17 i- 0, siu X, 

and 

= i cos-X, if- J siu 2X, iTj-O, 
4 (f->T“ 2 f*)== 4 -sin-X. 

Hence ( 10 ) liecoincs 

co 8 “ s - 4 = i CO 8 ® ^ 5 2 / 1 + sin 2X sin 5 cos 3 cos h 

+ 1(4 - sin- 3)(i - sin*X) (11). 

The angle hy as defined at present, is the eastward local hour-angle, 
and therefore diminishes with the time. As, however, this function 
does not change sign with 7/, it ^ill be more convenient to regaitl 
it as the westward local hour-angle. Also, if A„ be the Grecnwuh 
westward hour-angle at the moment under consideration, and Z be 
the west longitude of the ]>lace of obscrvulioii P, we have 

h' K-l (12). 

Hence we have at the point P, uhosc i-adius vector is rr, 

V =: [ J cos* X cos* 3 COM 2(^0 ~ /) + siu 2X sin 5 cos 3 cos (//o - /) 

J f (4 -8111-3X4- sin- X)1 .. . (13)- 

The tide-wnerating forces arc found by the rates of variation i)f V 
for latituae and longitude, and also for radius a, if wc care to find 
the radial disturbing for/'c. 

§ 8. Evaluation of Tide.tjencrating Eonn^y and Lunar Jkjluion 
of G runty. 

The westward component of the tide-generating force at the earth’s 
surfa<*e, where is dVIa cos XrfZ, and tlie northward comiioiiciit 
hdVjadX'y the change of ai»parent level is the ratio ot theM* to 
gravity g, Therefoie, differentiating (13), changing signs, and 

•wTritiiig for comjKmciit change of level south- 

ward 


Poteiil 

devel- 

0 }>ed 11 

hour- 

angle a 

declius 

tiou. 


~ f ^ - /) “■ 2 cos 2\ sill 23 cos (/tg - /) 

4JA,r/ -^-siii 2 \(l - 3 sm-a;; ; 

component change of level westwaul 

~ ^ 5 2(7/,, - 7) 

2 J/\r/ ' +siiiXsiii‘ 


Lunar 

deflexn 

ofgravi 


+ sill X hill 25 sill (Ay - 7)j 


(llj. 


Tlio westward coniiKUient is made up of tu o pci iodn* tei ms, one going 
through its variations twice and tin* other once a day. The south- 
ward compoueiit has also two similar tcinis ; but it has a third 
term, which does not oscillate about a zero value. If A bo a de- 
clination such that the mean value of sin* 3 is c(|Ual to sin* A, 
then, to determine the southward coiiiiKuient so that it shall 1m* 
a truly periodic function, we must subtract from tlie aboic 
sin2X(l - 3 sin* A), and tlic last term then becomes 

3 sm 2X(sin* A - sin* 3). 

In the case of the moon, A varies a little according l»» ihc position 
of the niooirs no<ie, but its mean value is about 16“ 31'. 

The constant jiortion of the southward component of force has 
its effect in causing a constant licaping up of the w’atci at tijc 
equator ; or, in other woida, the moon’s attraction has tlie eflc/*i of 
causing a small perniancut ellipticity of the earth’s mean iiguu*. 
This augmentation of ellipticity is ot course vciy siiialJ, l>nt it is 
necessary to mention it in order that the meaning to tx* attiiliutcd 
to lunar deflexion of gravity may In* elearly dolined 

If wo consider the motion of a peiiduluin-lM)l) dnriiig any one day, 
we see that, in consequence of the semi-diurnal ebangt’s of level, it 
twice describes an ellipse with major axis east and west, with ratio 
of axes equal to the sine of the latitude, and with linear dimensions 
proportional to cos* 5 , and it once describes an ellipse wliosc north 
ana south is proportional to sin 23 cos 2X and w hose cast and 
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jtudo 30*. When the moon ie on the equato, the 

maximum deflexion oooura when the moon's local hour-angle is 46* 
and is then equal to 


west axis ie 
oireularin lai 


!s/?V 

SS\r) 


cosX. 


At Cambridge in latitude 62* 43' this angle is <y''0216« 

An attempt, made by George and Horace Darwiti,^ to measure 
the lunar deflexion of a pendulum failed on account of incessant 
variabili^ of level occurring in the supports of the pendulum 
and arising from unknown terrestrial changes. The work done, 
therefore, was of no avail for the purjioses for which it instituted, 
but remained as a contribution to an interesting subject now be- 
ginning to be studiedk via., the small changes uhich are always 
taking place on tlie upper strata of the eailh. 

§ 9. Correctum to JEguilibrium Theory for (*ontnients. 

In the equilibrium thooxy as worked out by Newton and Ber- 
noulli it is assumed that the flgure of the ocean is at each instant 
one of equilibrium under the action of gravity and of the tide- 
generating forces. Sir W, Thomson has however, reassorteil* a 
|H)int which was known to Bernoulli, but has since been ovci looked, 
namely, that this law of rise and fall of water cannot, when poi- 
tions of the globe are continents, be satisfied by a constant volume 
of water in the ocean. Tlie law would still hold if water weie 
appropriately supplied to and exhausted from the ocean ; and, if in 
any configuration of the tiile-goncraling body wo imagine water to 
bo instantaneously so supplied or exhausted, the level will every- 
where rise or fall by the same height. Now the amount of that 
rise or fall depends on the ]) 08 ition of the tide-generating bodj 
with reference to the continents, and is different for each such 
positioxL Conversely, w*heti the volume of the ocean remains con- 
stant, we have to (*orrect Bernoulli's simple equilibiium theory by 
an amount which is constant all over the globe at any instant, but 
which changes in time. Thomson’s solution of this problem has 
since been reduced to a form whicn ^s easier to gra«p intelligently 
tuan in the snape in whicn nc gave it, and the results liave also 
been reduced to numbers.* It appears that then^ aio four jioints 
on the earth’s surface at which in the <»orrected theory tlic semi- 
diurnal tide is evanescent, and four others where it is double<l. A 
similar statement holds for the diurnal fide. As to the tides of 
long period, there are two parallels of latitude of evanescent and 
two of doubled tide. 

Now in Bernoulli’s theory the somi-diuiiml tide vanishes at the 
]ioles, the diurnal tide at the polos aiul the e<iuator, and the titles 
of long period in latitudes 35* Ifi’ north and south. The numerical 
solution of the corrected theory show's that the jKunts and lines of 
tloubling and evanescence in every case fall close to the points anti 
lines where in the nnoorrected theory there is evanest'eiiee. Wlicu 
in passing from the uncorrected to the corrected theory we speak of 
a doubled tide, the tide doubled may bo itself m7, so that the result 
may still be The conclusion, therefore, is that Tliorusoii’s cor- 
rection, although theoi’etically interesting, is j»r«wtically so small 
that it may be left out of consideration. 

IIL Dynamical Theory of Tides. 

§ 10. Historical Esrplanaiwn, 

Tlie problem of tidal oscillation is essentially a dyiuimical one. 
Even wmen the ocean is taken as covering the whole earth, it pre- 
sents formidable difiScuIties, and tliis is tno only case in which it 
has been hitherto solved.* Laplace gives tlie solution in bks. i. 
and iv. of the Micaniipue Celeste ; but liis work is unnecessarily 


Xiresents the solution free from that complication, but ho has made 
a criticism of Laplace’s method which we believe to be wrong. 
Bir Vlf. Xiiomson has written some interesting papers (in Phil Mag ^ 
1875) in justification of Laplace, and on these we base the following 
jiaragraphs. This portion of the article is given more fully than 
others^ because there exists no complete presentment of the theory 
free from objections of some kind. 

$11. Eqxtations gf Motion, 

Lot r, 3, ^ be the radius vector, co-latitiide, and east longituds of 
a point with reference to an origin, a polar axis, and a zero-meridian 
rotating with a uniform angular velocity n from west to east Then, 
if i2; the ra^al, co-latitudinal, and longitudinal accelerations 

of the poin^ we have 

1 nspam to fts nrUta^ Amm, ISSl (York) and 1882 (Southampton). 

2 Thomson and TSit, PMlt 1 807. 

» Darwin and Tnnier, Jhroc. Hw. 1«W. ^ 

4 Sir W. Thomson's paper “On the Omvitational Oacillations of Rotating 
Water," In F%U* Mag,, August 1880, hears on the aamo lubjeut. It Is the only 
attemk which luM hithesto been made to eonsider the eitecU of tlie eartli’s 
rotation on the oncillatious of land-locked seas. 
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Now suppose that the point never moves kr from a zero podtioa 
and that its displacements lysind co-latitudinally ana longi- 
tudinally are very large compart with its radial dleplaoement p, 
and that the velocities are so small that their squares and products 
are negligible compared with nV* ; then we have 

a very small quantity ; 

df 

df^ 
de d^ 

Hence (15) is approximately 

l=! 


rainSZ7-^(vBine), 


^ dfi 


.rf. 


(16). 


Com- 

ponent 

accelera- 


2» sind cos d 

g+2«co.6j 

With regard to the first eqiuLtion of (16), we observe that the time 
has disappeared, and that It has exactly the same form as if the 
^lystem wore rendered statical by introducing a potential }n*r*Bin*d 
and annulling the rotation of the axes. Since inertia plays no 
sensible part radially, it follows that, if we ap^ily these expressions 
to the formation of equations of motion for the ocean, tne radial 
motion need not he considered. We are left, theiciure, with only 
the last two equations of (16). 

We now have to consider the forces by which an element of the Com- 
ocean is urgi^ in the direction oi co- latitude and longitude. These ponent 
.orcos are those due to the extenud disturbing forces and to the forces, 
pressure of the surrounding fluid, the attraction of the fluid on 
itw*lf being supposed negl^ble. We have seen in (9) that, if 
fluid on a sphere of radius a be under the action of disturbing foices 
whose potential is 6V, and if r=s(7 + lj be the e<}uatiou to the sur- 
face, then must Hence, if c be the equilibrium height of 

tide, the potential of the disturbing force is gtr^/a^. But, if the 
elevation he ij, the potential under which it would be in equili- 
brium is Therefore, if i) be the elevation of the tide 

in our dynamical problem, the forces due to hydrostatic pressure 
on an element of the ocean are the same as wonld be caused by a 
ixitential - Hence it follows that the whole forces on the 

clement arc those duo to a potential - g((; - f )y®/cf*. Therefore from 
(16) we see that the equations of motion are 

9 ^ 


- 2nm\9caa$ 
dt^ dl 

sin ^ S -f 2n cos ^ - 
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(K). 
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tions of 
motion. 


It remains to find the equation of continuity. This maybe deduced 
geometrically from the consideration tliat the volume of an element 
of the fluid remains constant ; but a shorter way is to derive it from 
the equation of continuity as it o<‘curs in ordinary hydrodynamical 
investigations. If V b(‘ a velocity |>otentia], the equation of con- 
tinuity for incomi»rcssible fluid is 

r sill $ d^ / 

The element referred to in this eiiuation is defined by r, d, 
r+ 6 r, B + B9, The co-latitudinal and longitudinal veloci- 

ties are the same for all the elementary piism defined by $, 0 , 

e+tC, 04 50, and the aea oottom. Then 

ain ; and, since the radial velocity is d^/dt at the surface of the 
ocean, where r=a-^y, and is zero at the sea bottom, where r=a, 
u’c have Hence, integrating with respect to r from 

rssa+y to r=a, and again with respect to t from the time t to the 
time when l)r, 17 all vanish, and treating y and fn aa small com- 
pared with a, we have 

hrt sin 6+4(7f fdn f)+iSvi ^ <)=0 (I®)- 

tion of 

This is the eouation of continuity, and, tocher with (17), it forms oontimi- 
the system wbich must be integrated in the general problem of the ity. 
tides. The diflSculties in the way of a soluSon are so fp]Mt that 
none has hitherto been found, excrat on the suppositioii that 
y, the depth of the ocean, is only a funetion of latitude. In this 
case (18) l^omos 
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1 12. AdapkUUm io Forced Oecillcdiom. 

Adantft* Since ive may BUppose that the free oscillations are annulled hv 
tioa to friction, the smution required is that oorresponding to foired oscif- 
loioed lations. Kow we have seen from (18) that t (which is proportional 
opoUla- to F) l^s terms of three kinds, the first depending on twice the 
moon'a (or inn's) hour-angle, the second on the hour-an^e, and the 
third independent thereof; The coe/ficients of the first and second 
terns vary slowly, and the whole of the third varies slowly. Hence 
e has a semi-diurnal, a diurnal, and a long period term. We shall 
see later that thoee terms may be expanded in a series of approxi- 
mately semi-diurnal, diurnal, and slowly varying terms, each of 
which is a strictly harmonic function of the time. Thus we may 
assume for f a form ecoB(2f|^+X;^+a), where/and h are numbers, 
and where e is only a function of co-latitudo and of the elements of 
the orbit of the disturbing body. According to the nsnal method 
of treating oscillating systems, we may therefore make the follow- 
ing assumption for the form of solution 

esse cos (2q/Z + ^+a)) 
h=:hcoa( 2 nyi 5 +A?^^+a) f 
(=xcos(2V2+^0+aU * •• i If 

V-y sin {2nft-^kif>+a ) ) 

where e, h, x, y are functions of co-latitude $ only. Substituting 
these values in (19), we have 

^ha=0 (21). 

Then, if we write u for h - e, and put =«%/// Mibstitution from 
(20) in (17) leads at once to 

x/>+y/sinfloox».-i 5 'l 


y/^ane+xfeo»e-=-~~ ” 


Am bill 6 

Solving (22) for x and y, we have 

Then substituting from (28) in (21), we have 
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^ (24). 

This is Laplace's equation for tidal oscillations in an ocean whose 
depth is only a function of latitude. When u ib found from this 
equation, its value substituted in (23) will gi^ c x and ) . 

§ 18. Preparation for Solution, 

The ocean which is considered in this case is not like that on the 
earth's surface, an<l therefore it does not seem dcsiiablo to pursue 
the integration of (24) except in certain typical cases. 

In (1^ we have the expansion of the disturbing potential *and 
implicitly of the disturbing forces in three terms, the first of 
which is variable in half a day, the second in a day, and the third 
in half the period of revolution of the tide-raising liody. Forestal- 
ling the results of chapter iv. — each of these terms may be expressed 
as the sum of a series of strictly harmonic functions of the time ; 
the first set of these have all approximately semi-diurnal periods, 
the second approximately diurnal periods, and the third vary 
slowly in dependence on the periodic time of the tlie-^neratiag 
body. The first set involve twice the terrestrial longitude, tlie 
second the longitude, and the third set are independent of the 
longitude of the place of observation. From these statements 
compared with (18) we see that in the semi-diunial terms / is 
approximately unity, k=2, and sin- 0 ; in the diunial terms 

f IB approximately and sin 8 cos ; in the terms of 

long period / is a small fraction (for the fortnightly tide about aS), 
AsbO, c=:£(i - cob* 0), The de]wrture from exactness in the rela- 
tion /s I for the semi-diurnal, and 4 for the diurnal terras is 
generally (except for certain critical deptlis of ocean) not such as to 
matly change the nature of the results from those obtained when 
/3=1 and I rigorously. Hence the intc^ation of (24) will be 
pursued on these three hypotheses, giving Laplace's three kinds of 
oscillation. The hypothesis which will be ix^e with regal'd to y 
is that 7 s 2(1 - q cos* 0), and in the case of the semi-diurnal tides 
we shall be compelled bv mathematical difficulties to suppose q to 
be either unity or zero. The tides of zonal seas may be worked out, 
and more complex laws of depth may be assumed; but for the 
disoussbn of such cases the reader is referred to Thomson's papers 
in Pkil. Mag,g 1878. 

^ There might bo reason to coiriecture that the fonn of u would be 
similar to tnat of e, and this is m fact the case for the diurnal tides 


tor any value of q wd for the semi-diurnal tides when q is unity . Prell 
Before proceeding fhrther it will Ihj convenient to exhibit twominar 
PW^ly analytical transframations of the first two terms of (24)trsiiBfi 
which hold true for certain values of k and/, and when u has such roatioi 
a form as that Bumsted. Ifwe put k=l,/=:J, 7*Z(l-<rcoaSd), * 
then, if A sind cos 0, it will be found on suustitution that 


1 d 


7 ^BUi tf^+2vcoB8^ 


2cot«j^+ 

ae nv?e 


= - ...(26). 


m9d9 J-coSuT * 

AgBin, if TOpnti=2,/=l, q=l, 7=((1 -co.»«):rj 6in»«, and if 
v«.4 8in*9, 


,7(8in 


sin 0 d0 1 -cos?^ 




. (26). 


Another general property of (24) is derived from the supposition 
that u IS expressed in a senes proceeding by jiowers of I ; thus 

u=Vo + v,^lrg^}. (27). 

Vo, Va, Ac., he so chosen that, when u is sulistituted in (24), 
the coefficient of each iiower of I vaniHhes indopemWiitly ; then 
tile term independent or I obviously given ro= - c, and the connex- 
ion between successive v’s is 

1 d j 4-r«ro(i9l I \ /' ,ig 

J ««>»(/-'-oos»fi) 

+ 4»iZv«+i = 0 . . . . (28). 

We shall suppose below that u is expansible in the fonn (27), and 
shall use (28) in conjunction with (25) or (26) for finding the 
successive values of the v's. 

§ 14. Liarnnl Tide, 

Let us first r onsidcr the diurnal tides. We have e = E sin ^ cos 0, 
k^ 1, and /= i ; then Vo= - E sin d cos 0, Hence by (28) and (25> 

= 0 (29), 

and therefoi-o Applying the same theorem a second time, 

|■2-(2<///a)1>^,alld8oon ; thcrefoio u ~ rjl-i ^Iqluxa-^ {2lqlmaf t ...] 


— 'n 


. (30). 
(31). 


" 1 - 1 - 
But u •= h - e ; hence , ^ 2Iq lma 

1-2/e/wia^ 

It appears, therefore, that the tide is “inverted," giving low water 
where the equilibrium tide gives high water. If (^=0, so that tho 
ocean is of uniform depth, the tide vanishes. 

§15. Scmi-Dutrnal Tide, tcilh VarUthle Depth, 

Next let us consider the semi-diurnal tide in the case where 1 
so that y^l sin-* 0. Then e-= E sin® 0^ A- 2, /- 1 ; also - e-=^ 
- E sin** 0, Hence by (28) and (26) - + 4 — 0, whence v, = 
2/i/iro. Applying the same theoiciii a second time, Vos (2/m Y-V^, 
and HO on ; therefore u=ry[l 4 2l/ma f {2llma)^ < . . .] 




Hence 


h-s-u + oss ■ 


(32). 


1 - 2llina~~ 1 - 2lima 
2Z/mrt 

If 2l[ma^ if the height of tide is eqnal to the equilibrium height ; 
but it IS inverted, giving low w^atei where the eiiuihbrium theory 
gives high water. In the case of tho eat th /n •=-1/289, and therefore 
this relation is satisfied if Z=ft/n56. Hence in a sea 8000 fathoms 
deep at the equator, and shallowung to the poles, we have inverted 
semi-diurnal tides of the equilibnum height. 

§ 16. Semi-Diurnal Tide, \mth V'^uform Depth, 

The method of development us^ above, where wo proceed hy 
jiowers of the depth of the ocean, is not applicable where the deptii 
IS unifonn, because it leads to a divergent senes. We have fheie- 
foro to resume equation (24). In the case of the seiiii-dinrnal tides 
we have for the depth 7=Z (a constant by hypoth**'x's), 1 — 2,/ 1 
approximately, and es^Esiii*^. Now for bievity let /i— 4w/(i//, 
v=sin 0, so that e=Ev-*. Then we find that on dcvelopmeut (21) 
becomes 

•'*(1 - ^ 

Let us now assume as the solution of this equation 

n^CA-i- E)v®+ ... 4 i . . . (31). 

Substituting from (84) in (38), and equating to /oro the coefficients 
of the successive powers of v, wc fiiia K^- /’, A 4 api>areutly inde- 
terminato, and 

2i{2i 4- 6)As<441 - 2i{2i + 8 ) A Wj f* =• ^ 

Since this equation of condition nmv bo lield to apply for 

all positive integral values of i, beginning with i =0. It is obvious 
tlmt A'g is determinable in terms of A 4 and A3, ni terms of Ag 
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and ^^ 4 , Ac., 80 that all the JT's are to be found in terms of JT,, 
which is known, and of which is apparently indeterminate. 
The condition for the conver^ncy of the series (84) for u and for 
the series d^\d» is that K^^Ku shall tend to a limit less than 
unity. The equation ( 86 ) may be written 

•^81+a ^ 2i(2i4'6) ’ 

Now IPu^al Kat tends to be either infinitely small or not infinitely 
small. If it be not infinitely small in the limit, the second term 
on the riffht of ( 86 ) becomes evanescent when % is very great, and 
wo have m the limit when i is very large — 

_ 8 _-] ._r _ n , 

But the ratio of successive terms of V (1 ~ r*) tends to become 
(1 - |/»)r^ Henc e, if not tend to become infinitely 

small, u = A + BVi - V*, where A and B are finite for all values of v. 
Again, under th% same circumstances we have in the limit when i is 
very large — 

(2i+4 )iW^ __2t.f4 2/+3 . 1 y- 3 \ , 

(2i + 2i + 2 ’ 27+6 ~V 2(i + 8)>r 

= (l-l/2iV. 

But the ratio of successive terms of (1 - r®)~i tends to (1 - JA*)r*. 
Hence, if ^ become infinitely small, 

iiu/(2r ~C + D(1 - v*)“i, where C and D are finite for all values of v. 

Now ^=:^Vr^=CVl-»»+D. 

Therefore at the equator, where v=l, rfu/d 6 ~D, a finite quantity. 
Hence the hy})otheM 8 that tends to l)e not infinitely siuall 

leads to the conclusion that u and dvi\dB are finite at the equator. 
But on account of the symmetry of the system the co-latitudinal 
displacement f must vai'iish at the equator, and therefore x also. 
By (23), when/s=l, I;= 2 , v—sin d, 






...C36a). 


But we have just seen that this hypothesis makes u finite when 
y=:l oi d— 90“, and therefore at the equator 

Now symmetry necessitates a vanishing value of du/dB at ^e 
cHlUAtof. Thus the hypothesis that A'ln+a/^ai tends to be not in- 
finitely small is negatived, and we conclude that, on w’count of 
the symmetry of the motion, it is infinitely small for infinitely great 
values of 4. This being established, let us write ( 86 ) in the form 

^ai+« iP 

“i'ai *“ 2t* + 3t - (2i=^ + 60 
Hence by rewated application of (36a) we have 

2(^+1) +3(1 + 1) 2(i+2)2+3(i+2)~&c. (37). 

And we know that this is a continuous approximation to Kat+a/lCiih 
which must hold in order that the latitudinal velocity may vanish 
at the equator. Writing all the N*s may bo com- 

puted from the continued fraction (37). Then 

ATa^E, A' 4 /E=JVi, &c. 

We cannot compute JT® from ATg from A^, and so on ; for, if we 
do, then, sliort of infinite accuracy in the numerical values, we shall 
be gradually led to successive values of the JCs which tend to 
etjuality.’ 

This ]iiocess was followed by I^aplace without explanation. It 
was attacked by Aiiy in his ** Tides and Waves ” (in JEncy, Metrop. ) 
and by Ferrel in his TidaX Heaearchea (D.S. Coast Survey, 1873), but 
was justified by Sir W. Thomson in the Phil Ma/y, (1^75, p 230). 
The investigation given here is substantially Thomson’^ 

Ijaplace gives numerical solutions for three different depths of 
the sea, 7 ^, 7 ^, of the eartli’n radius. Since 

these conwspond respectively to the cases of j9s=40, 10 , 5, and the 
solutions are 

/2S.40, h=E{v»+20-1862i^ +10-1164v« -18-1047v®-16-4488vW 
-7-4581v«- 2*1976vW~ 0-4501ei« - 0 0687vW 
-0-0082e*®- 0*0008v«~ 0-0001v«...} 
h»E{^*+ + 3-2474e« + 0*7288s®+ 0*0919y'« 

+ 0-00Wv«+ 0*0004 

6, h«:Eiv»+ 0*75041^ + 0*1666s* + 0*0167>^+0*0009vW+«.} 

1 Thomson ealhi this a dissipation of accuracy. It may be illustrated thus. 
Consider the equation 8>-8s+2n0, which may be written either xa4+|d^ or 
- S/A Now let«,^|Bi+4xV and suppoee we start with any value cq, less 
than unity, and oomp^ • V Then, starting with in the equation 

«8- sAui if backwards, we ought to oome to the original value 

tea. In fhet, however, we shall only do so if there is infinite accuracy in all 


“ ms, ^liasdsf, 8^-2*867, »«#*2a66T^ 
the valuee go on approximating to 2, the other root ofthe equation. 


Since h vanishes when rsO, there is no rise and fiUl of Wate at 
the poles. When r a 1 at the equator, we find 
/2»40, h:::8-7*434E 
/ 2 sl 0 , h» n*267£ 

/ 2 » 6 , h» 1*924E. 

The negative sign in the first case shows that the tide is inverted 
at the equator, giving low water when the disturbing body is on 
the meriuian. Near the pole, however, that is, for small vadues of 
r, the tides are direct In latitude 18** (approximately) there is a 
no^ line of evanescent semi-diurnal tide. In the second and 
riiird cases the tides are everywhere direct, increasing in magnitude 
from pole to equator. As fi diminishes the tides tend to assume 
their equilibrium value, because all the terms, save the first, become 
evanescent When /3 cs 1 (depth ^ of radius) the tide at the equator 
still exceeds its equilibrium value by 11 |ier cent. As fi diminishes 
from 40 to 10 the nodal line of evanescent tide contracts round the 
pole, and when it is infinitely small the tides ore infinitely great 
The particular value of /3 for which tliis occurs is that where the free 
oscillation of the ocean has the same period as the forced oscilla- 
tion. The values chosen by Laplace were not well adapted for the 
illustration of the results, because in the cases of /8^40 and fissJO 
the depth of the ocean is not much different from that value which 
would mve infinite semi-diurnal tide. For values of greater than 
40 we Sionld find other nodal lines dividing the sphere into regions 
of direct and inverted tides. We refer the reader to Sir W. 
Thomson’s papers for further details on this interesting point. 

§ 17. Tides of Lmy Period; LapUaeda Argument 
from FrUiion. 

In treating these oscillations Laplace remarks that a very small Laplace 
amount of friction will be sufficient to cause the surface of theaigii- 
ocean to assume at each instant its form of equilibrium, and he meiit 
adduces in xiroof of his conclusion tlie considcrotions given below, from 
The friction hero contemplated is such that the integral effect is friction 
represented by a retarding force proportional to the velocity of the nuKoiim 
water relatively to the Imttom. Although proportionality to the 
square of the velocity would probably be nearer to the truth, yet 
lAplace’s hypothesis 8 uffi(*os for the present discussion. 

In oscillations of this class the water moves for half a period north, 
and then for half a period south. In oscillating systems, where the 
resistances are proportional to the velocities, it is usual to 8 |>ecify the 
resistance by a modulus of decay, namely, that jMiiod in which a 
velocity is reduced to <?“’ of its initial value by friction. Now the 
friction contemplated by Laplace is such that the modulus of decay 
is short compared vith the semi -period of oscillation. The quickest 
of the important tides of long period is the fortnightly (see chapter 
iv.) ; hence, for the applicability of Laplace’s conclusion, the modulus 
of decay must be short compared with a week. Now^ it seems prac- 
tically certain that the friction of the bed of the ocean would not 
materially affect tlie velocity of a slow ocean current in a day or two. 

Hence we cannot accept Laplace’s discussion as satisfactory. How- 
ever this may be, w^e now ^ve what is substantially his argument. 

Let us write 6 for the reciprocal of the modulus of decay. Then 
the frictional forces introduced on the left-hand side of (17) are 
+ Bfit$/dt iu the first and sin Bid/qjdt in the second. Laplace’s 
hypothesis with regard to the ma^itude of the frictional forces 
enables us to neglect the ti^rms and sin BtPrildP compared 

with tlie friction^ foi’ceS. Then, if we observe that in oscillations 
of this class the motion is entirely latitudinal, equations (17) and 

(19) become M a • n 
' ' 65 ; - 2 w sin 6 cos 6 ' * 

at at 






8in66~ + 2w cos6^^=0 
at at 


(38). 


[jia sin 6 +^(y{sin 6)=:0 
From the first two of these we easily obtain 

— )S-S>-.) W 

As a first approximation wt treat dUdt as soro, and obtain f)[=se, 
or the height of water satisfies the equilibrium theory. In these 
tides (see chap, iv.) es=E (ji~co 8 ® 6 ) cos so that from the third 
equation of (38) we can obtain a first approximation to i ; then, sub- 
stituting in (39), we obtain on integration a second approximation 
to Lanlwo, however, considers as adequate the first approxima- 
tion, which is sim^dy the conclusion of the equilibrium theory. 

g 18. T%d£a qf Long Period in an Ocean qf Uniform I>epih* 

As it seems certain that these tides do not satisfy even approxi- Tides 0 
mately the ^uilibrium law, we now proceed to find the solution long 
where there is no friotiou. In the case of these tides A:s= 0 ,/ a small period 
fraction, and es=E(J-cos® 6 ), Tlie equation (24) then becomes wlthoul 

rfuv 

+ 4ma(tt+o)s0; 
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,.(40). 


(45). 


«r, writing M for cos 6 and e= E (i - #»*), 

We confine the investigation to the case where 7=Z, a con* 
stant, and where the sea covers the wliolo surface of the globe. 
The symmetry of the motion in this case demands that u when ex- 

C nded in n series of power/) of /a shall only involve even xmwers. 
it us assume, therefore, that 

••• +Ba+,A“^'+ («). 

+ (2i + I)(Ba+i-B«.j)M»'+ (42). 

Again, 

-/=1V+(Bi-/%)m’+... + (na.,-/>Bj,+,))a“4i+ (43), 

tt=C-J/»B,/a»+KBi-/*B,)M*+ ... +^\(Bs,-,-/!B2.-0m’'+ (44). 

where C is a constant. Tlien, writing /3 for as in the case of 

the semi-diurnal tide, substituting fiom (42), (43), and (44) in (40), 
and equating to zero the successive coefficients of the powers of /a, 
wo lind C= - 

B,-Bi(i-2^-/'^)H/3E=0 

Bj,,, - Ba .,(l - + 1) ir,(2fTI)^'-=‘=° 

Thus the constant C and 1V|, &e., are nil expressible in terms of 

llj, and 111 is api»areiitly iiidetoninnate. Wo may remark tliat, if 

the equation of condition (4r)) may be held to apply for all \alues 
of 1, from ono to infinity. Let us write [ 15; in the form 

BsT-r’ ■2i(2< ) 2i(2t I 1 

When t is large 11244 1/II2/-1 eitber tends to bocoino infinitely sm.dl 
or it does not do so. Let us suppose that it dt»ea not lend to l)e<*ome 
infinitely small. Then it is oliMons that the sueeossive It’s tend 
to become equal to ono anothei, and so also do th« vnlu's ot 
(Il2i-2-‘/^ll2i-i) /2i and the coefficients of du/dfi. Ileiiee wc lia^e 
duldfi^ L + MI(l - lor all values of /i, whom and Af arc 
fmito. Hence this hy^HithcMs gives infinite velocity to the fluid at 
he fmlc, when) g = 1. Ihit with a water -covens I gUthc this infinite 
loeity is impossihle, and therefore tlie hvnothesis is negatived, 
1 IL'/^i/Hsi-imust tend to become infinitely small. Tins being 
*, ablished, let us write (46) in the form 

Ilsi-i.._2d24 4l)_ ,4- 

2diri-'i)“B2. 1 

By repeated applieations of (47), wo have in the form of a con- 
tinued fraction 


2E. 


Bj/ 1 


■2/(2t + l) 


1- 

2/(2/4l) . 


?2/ + 2l(2i + .3) 
(2i + 2)(2i + 3) 


(2/ + 4 1(2)4 .5) 






^■■(2r+l)(2i + 6)'^*‘’'^*®^- 
And wc know that this is a continuous approximation, which mn.st 
hold in order to satisfy the comlitioii that the water covi rs the 
whole globe. Let us denote this continued fraction by - AV Then, 
if we remember that B. - 2K, we have 

Bi=2EA^j. Ba/Bjrr B^/Bj^r -.A'a, By/Bj^ -A^, &c , 

so that 

B,= -2E^iA^a, B5=:2EAr^.V2A^s. B,= - 2EA''.AVV3AV &c , 
and C= - iE + 2ENJ3, 

Thcnh=iHo 

=rC + iE-(E4*i/rB,)M® + J(B,-./=B3)gM f . - . 

= E [2AV/5 - (1 +/*A',)m« 4 i AV 1 +./*®A 

-i^V,A’,(l4./-»A3))u0 4-...J (49). 

Now we find that, when /3=:40, which makes the depth of the 
sea 8000 fathoms or of the radius of the eartli, and with 
/=s •0366012, which is the value for the fortnightly tide (see 
chap, iv.), 

Ari=3-040692, Ar3=l-20137, Al, = -66744, Ar^=-42819, A^5=-29819, 
iVe^-21960, A^7=; -16814, ^^=-18287, A^g=-107, A^,<,=^*1. 
These values give 



i-AV»} = -00017. 

So that 

h/e« {-1520- 1*001 | l*r,228i(i<- l*2187g«+-6099/u.*'- -2089/iW Solutlpwi. 

4- -0519g'‘^ - -0098 /a'^ + -OOU/a'® - •0002/a‘<'} -^(^ - g*) (50). 

At the polo, \»hore/i=.1,h-^ -Ex*1037 = ex-1556\ 
and at the equator, w'herc /a= 0, li 4 E x -1520-6 x -4561 J 

Kow let ns take a second ease, where /3- 10, which was also one 
of those solved for the case of the seiiii-diuriial tide by Laplace, 
and we find 

h/E =-2363-1 -001 6M“^ •1627g«+ *02581*’- -0026tt^« 

4- •0002/*i-. 

At the pole, where g=l, we find h = - E v •3L‘.7 = e x *471, and at 
the equator )i=.4-Ex *2363 =-cx 709. With a deciier ocean we 
should soon ariivc at tho equililuinm value for the tide, for AT,, A^,, 

Ae., Weoine very small, and 2Ay/f becomes equal to J. In this 
case, with siudi o<*eaus as those with which we have to deal, the 
tides of long jHiriod are considciably smalhr than the equilibrium 
value. 

§ 19. Stability of the Ocean, 

Imagine a globe of density 5, surrounded by a spheiieal layer of Stability 
water of density <r. Then, still maintaining the spherical figure, and of the 
with water still eoveiing the nucleus', let the layer he displaced ocean, 
sideways. The force on any ])ait of the water distant / fiom tho 
cciitie of the w*atcr and? fiom the centre of the luieleus is |ir<rr' 
towards tho centre of tlie fiuid sjiheie and ^ir(5-ff)r towards the 
centre of tho nucleus. If S be greater than tr there is a force teml- 
iiig to cany the watei fiom places where it is deeper to places where 
It IS shallower , and theiefoie tho eqiiilihniirn, thus ai bit rarily dis- 
tuibed, IS stable. If, however, 3 is less than a (or the nueleus 
lighter tlian watei) tlie force is .such that it tends to eairy tlic water 
fiom where it IS shallow ei towheie it is deeper, and theiefore the 
eqtiilihiium of a layir of fluid distrihutnl over a nueleus lighter 
than itself is unst.ih’e. As Sir William Thomson has remarked,* 
if the nucleus is lighter than the ocean, it will float in the ocean Stabilitle 
with ]«iit of its suifaeo diy. Suppose, again, that the fluid layer of variou 
he distuihed, so that its efpiation is r“a(l -t .»*), where s, is a sur- orders, 
face haimoiiie of degiee 1 ; then the potential due to this deforma- 

4ir(r 


lion is 


2H 1 Jt+l 


and tho whole potential is 
4ir3^ 47ro* ni I ^ 

or 2/ f T 7 It 1 


If, therefore, I 1) isgre.iter than 45, the j>otential of the forces 
due to deforinatioii is greater than that due to tlie nucleus. But 
we have seen that a deloiniation tends to increase itself by mutual 
attraction, and thcrefoie the fojces are siuli as to inereaso tho 
deformation. If, therefoie, <r^ \'2i t 1)5, all the dcfoi mat ions up 
to the ith aro unstalde, hut tlic i-fith is stable ^ If, however, <r 
he less than 5, then all tho deformations of an} oiiler aio such that 
there are positne foiccs of icstitutioii. Foi oiir jirescnt purpose 
it suffices that this cquilibiium is stable when the ihiid is ligiilcr 
than the iiiulcus. 

§ 20. Pirccssum and Xutation, 

Suppose wc have a phnet covered with a shallow ocean, and that Preces- 
the ocean is set into oscillation. 3 hen, if there aie no external dis- sion and 
turhing forces, so that the oscillations aio “lice,” not “ forced,” nutation, 
the resultant moineiit of momentum of the planet and ocean remains 
conslaiit. And, since raidi jmrticle of the ocean executes [K*nodic 
oscillations about a mean jiosition, it follows that the oscillation of 
the ocean imparts to the solid eartli oscillations such that the le- 
sultant moment of moment urn of the w hole ‘ utem lemains constant. 

But tlie mass of the ocean being very small compared witli that of 
tho planet, the component angular velocities of the planet ncccssaiv 
to connterhalaiiee llip moment of moinentnm of the oscillation^ of 
tho sea are ^e^y small lomjwred with the comiionent angular 
velocities of the sea, and Iheiefoio the disturhai.M* of planetary 
rotation due to ooeanie lenetion is negligible. If now an external 
disturbing force, .such as that of the moon, ai ts on the system, the 
robiiltant moment of momentum of sea and earth is uiiallei'ted by 
the interaction between them, and the precessioiial and nutation^ 
eouples are the same as if sea and earth w’ere rignlly connected 
together. Therefore the additions t<i these couples on account of 
tidal oscillation a?‘c tho couples dne to the attiactioii of the mcoo 
on the excess or deficiency of water above or below mean sea* Icv^ 

The tidal oscillations are very small in lieight eompaicd with tlift 
equatorial protubeianee of llio caith, and tlie density of water w 
Tilths of that of surface rock ; henee the atidilioiial couples are very 
small compared with the couples dne to the moon s acti on on the 

1 Thomson and Wt, A’crf. /‘A*/ , I 81<’*. . . «r /ioer\ v. « a 

> Compare an imiiortant paper by FuiPcartS in Ada Math. (188j), 7 , 8, 4 . 
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CoTTcc- soliil cqiinton'al }»rotul«nncp. Tlu-reforc j)rrccssion nnJ nutation 
Hour to take scnsiUly us thuugU the sea wp^e foiigcalinl in its mean 
|MOces* position. If the ocean be ro^rded as frietiouloas, the in'uioiples 
siofi and of euei'gy show us that those iiibcnsihlo additional louplos must be 
nutation poriodie in time, and thus the correetions to niitatioii must rousist 
insen- of somi-diunial, diurnal, and fortniglitly mitutioiis ol absolutely 
eible. insensible magnitude. We shall liave iimcli to say hclow on the 
results of the iiitioduetiou of frietioii into the conception of tidal 
oscillations as a binncU of speculative astronomy. 

§ 21. Some PJicnomcna of Tides in Tmrs, 

riviM I» § 2 TV© have given a description of some of the phenomena of 
• the tide-wave in rivers. As a considerable i>art of onr ]n'actical 
knowledge of tides is derived from observations in cstuaiies and 
rivers, we give an investigatioii of ino of the most important 
features of the tide- wave iu these cases. It must be premised that 
when the prohlo of a wave does not present the simple linrmonic 
form it is convenient to analyse its shape into a serx's of jiailial 
waves suiierposed on a fundamental wa\e ; and gi'iifrally the piin- 
ciplo of harmonic analysis is adopted, in which tlie actual wave is 
regarded as the sum of a number of simple hannonie waves. 

The tido-w'ave in a river is a “long” wave in which the \crti(‘al 
motion of the water is very small compared with the liorizontal, 
tlio river very shallow coinpated nitli the wave-length, ond llio 
water which is at any nmment iu a vorlical plane .always icmaiiis 
80 throughout the oscillation. 

Su})poso that the water i.s contained in n straight and .shiilloAV 
canal of uniform depth ; then take an oiigin of coordinates at the 
bottom, with the a* axis horizontal in the diiectioii of the e.mal, 
and the y axis vortical ; lot h be the undisturbed dejilh of water; 
let A. + 17 l»e the ordinate of the surface forresponding to that fluid 
wdioso undisturlicd abscissa is j* and disturbed abscissa .c 4 ^ ; and 
let g bo gravity. The equations of motion and continuity ^ are 

/■ 

l+rff/tdi J 

For hievitv we bhall WTito r'^s=‘gh and ur-tY~.r. Since for “long* 
waves d^/dx is small, the equations (32) become appioximatdv 

df,^ ?j^\ df) I 


This represents the oceanic tide, and n is that which we call heloir 
(§ 23) tliQ speed of the tide. Then obviously in —n/v, so that at 
any point » up the river 

m 

(5G) gives the first appro.ximation to the forced tide-wave, and 
It is clear that any number of oscillations m^ be propagated inde- 
pendently up the river with the velocity »^gh duo to the depth of 
the river, lii ]iassing to the second approximation wo must separate 
the investigation into twro branches. 

(i.) Ocer^Tides (see § 24). — ^Wo now 8up])oao that the tide at the Over 
river mouth is simply (56). On substituting the approximate tides 
values (54) in (53) our equations become 

-1 J v” a®m* sin 2mM 


I (57). 


(52). 




..(53). 


For finding a fii.st approximation we neglect the second term on 
the right of each of (53). The solution is ohviou.sl) 

^=<icos wi(c/~a:).=:a cosinit \ .;..v 

rj :=i ’-ninh sin mn f 

(54) gives the height of the water wliosc undi.sturbod abscissa is 
X, and since ^ is small this i.s approximately the licight at the point 
on the liaiik whoso absemsa isx. Ihit now suppose that ut the 
origin (the mouth of tlie nvci) the cniial coiiiniunicatcs wuth a 
b.iHiu in which there is a forced oscillation of water-level given by 
V=//8iuwif (55). 


~ - Jwi®a® cos 2wm 

Wc liave now to assnriie an appropriate form for the solution of (57), 

such as f “o cos viu t A.r eos %nn + \\ sin 2wiw (.'i8). 

We have hero in ctfcct assumed that the second and third terms of 
(58) are small compared w*iih the first. It is clear, however, that 
at a distance fioiii the origin the term in A will become large. 

This difficulty may bo (duded by taking the canal of finite length, 
and snpp<»^iiig that, where the (anal di'boiK'lics inton si»cond basin, 
a .second appiopiiatc foiccil oscillation is maintained. The Icngtli 
of the canal remains arbitrary, save that the second tciiii of (.'18) 
shall still he sm.ill compaied with the first. On suh.stitnting fioia 
(.38) in (57) we have 11 jiKhdermiiiate and A---: - ; hence 

5i/i®fr'xsiu2mtt-f (2w/l? -4wi'V)cos2niw(50). 

This- gives the clevatmn of the water wIumo undistuihed abscisRa 
is X, that is to .say, at the point whose uhstissa along the bank is 
A' •= X 4 f. 1 f w c put a* ^ -V - i in the iai gest tiM’in of (59), and treat 
^ as small, and put x = A' iu the small terms, (59) hei'oiiies 
~ - mtt .sin ?«f r/ - X) 4 J ?«**(»• A' sin 2m{vl - A') 

4 (2w/ II - § m'a-) cos 2m(vl - A'). 

Hut at the origin (5.')) holds true, therefore B— - mali^ //■, 
aud inr -/i. Thus the solution is 

(GO). 

Fioin (GO) we can see what the jirojicr foic'cd o.scilIation at the 
fiiithcr end of the (‘anal must ho ; hut this matter ha.s no pre.scut 
interest. The liist term of (GO) being called the fundamental, the Solut.on 
.second gives what is called tli« first o\er-tide; and by further giving 
approximation we can gel the second, thinl, Ac. The over-tide first 
travels np the river at the same into as the fundamental, hut it has over-t.d( 
double frcs^uency or '‘speed,” and tlio ratio of its amplitude to that 

of the fiimlamental is . 

^tjh 

A.S a numerical example, let the range of tide at the river mouth 
be 2U feet and the depth of rivei 50 fi»et. The “ speed * of tlie 
semi-diurnal tide i.s about 3/1*9 radian-s 2>er hour; miles 

I»er hour , licncu ^ Tlicrcforc 34 miles up tlie lii er 



rig. 1 


the oiei-tide is i^ath of the fundamental and has a range of 2 fi'ct 
If the liicr shallows very gradually, the foi inula will still }../ld, 
and w*e see that the height of ov«jr-1ide -varies as (dcj)lh)“i. 

Fig. 1 * read from left to right cxliibits the progressive change 
of sliape. The steepness of the advancing crest shows that it is a 
81101*101' time from low to high w atcr than vke versa. Tlie la\w of 
the ebb and flow of currents mentioned in § 2 may also be easily 
determined from the above investigation. We leave the leader to 
determine the effect of friction, which is given by inserting a term 
on the right-hand side of (57). 

Inter- (ii*) Compound Tides (see § 24).— -We shall now consider the 
ference mutual influence of two waves of different periods ti a veiling up 
of waves tlie river together. In the first approximation they are quite indc- 
in sbal- pendent, and wo may assume 

low (ssa cos m{ - x) -f ft cos [n(yt - x) 4- «] (61 ). 

water. Jjj proceeding to tlio second approximation, we only take notice 
of those terms which result from the interaction of the two, and 
omit all others, writing for the sake of bi^vity 
{m - ss (m - 11 )( ri - x) - 
{m 4* It} 2= (m + n)(v^ - x) 4- e. 

With the value of ( assumed in (61), we find, on substituting in (.58) 
and only retaining terms depending on mutual influence, that the 
equations for the second approximation are 

1 See, for example, lATnb b ffvdmdynamics, chap. vli. 

S From Airy, “TWcaaiid Wav.-R,’* 


(62.) 


^ J»i4 «] -(»i-?08m{wi-n}]\ 

^ ij/7i = - rt5wiM[co.s {wi 4 If) - eo.s [wi - n j ] - d^/dx J 

}\ow let U.S assume a.s the solution 

^~ocosm((/-x) I Axeos[»i-l 71 } 4 Bsiii !wi4-n} \ /«q\ . 

I ft cos ln(ri - x) 4- 0 4 Cx cos [»i - 71 } 4- 1) sin {m ^ * 

and lot ns elude the difficulty about the increasing magnitude of 
the second term in the same way as before. Substituting in the 
c(pialion of motion, we have for all time, 

2(m4'W)AMn (wi4-ii} 4- 2(m - 11 )C sin {wi-n} 

4-4/ift7iii?f(7ii 4n)siu jni+7j} -(m-w)8m {in-ii}]=0. 

This gives A - - Jrrftwn ami 0=4 Jrdmn, B and D remain arbi- 
trary as hofore, and will he druppisl, because they are to be deter- 
mined by the condition that at the oiigiu the tenna of d(/dx in 
cos cos ( 7 / 1 - 11 } arc to vonish, whence 

illft = - a»i sin m(vl - x) - ftn sin [n(p4 - x) +f ] 

+ iuftm«[(m 4' n)x sin Jw + 71 } - (w - n)x sin [m - 71 } ] 

+ term,s in cos {»i 4 w } and cos {7/1 - 7^} . 

Tlien we pass from x to X as in the last section, and make the 
terms in cos |m 4- 71} and cos {m - w} vanish by proper values of B and 
D, and wo have 

7j-anihaitim{vl - X) - ft7iA8inr»(nf- x)-f e] 

-4 }aft7nnX[(7n 4* n) sin {m 4* li} - (wt - n) sin {m - n} ] (64). 
Now at the river's mouth, w'liere x=0, suppose that the oceanic tide 
is rcprejoiitcd by 1 ; = Ify sin n-f, 4 - sin (n^ 4- c). 
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m 


Titan -In^lTJh^ halnm^ITJLJh^ \ 

wtu=swj, ni?=W0, v^>sjijh^ w±?i= , 

ao that (64) becomes 

+-y’ 4 a^‘] 

As a nnmerical example, suppose at the inoutli of a river 50 feet 
doep that the colar semi>diurnal tide has a range 2/fi~4 feet, and 
thelunar 2//j= 12 foot ; then + M 3 == W radians per hour.n, - «j{ jV 
radians per hour, and as before V^A=27 miles ijcr hour. AVith 
those figures 1 !!j? r- ^ y 

4A' \/gh i i 0 

Thus 16 miles up the river tlie quatcr-diurnnl tide (in § 24 l»chjw, 
called 61 S) has a semi-range of an inch. Hut tho limi-soiar fort- 
nightly tide (called 61Sf in § 24) would have a semi-range of >i\i1h 
of an inclL Where the two interacting tides are of nearly equal 
sricod, the summation compound tide is very largo com])ared with 
tne diiforential tide. As before, when tho river mnillous gradually 
iiiis formula null still liold. 

It is interesting to note the biinl of effect produced by these 
compound tides. Wiieu tho primary tides arc in tlie same phase 

/ V 

Then 


(«. + .o(< - + .= 2nj« - («, + ; 


and 

ih s'ith \¥‘' 
llencc the front slope of the tnle-uavo i-* steeper at spiiug than at 
neap tide, and the coinpouiid tide shows itscdf in the form of an 
augmentation of tho first over-ti<h‘ ; and the converse statements 
hold of neap tide. Also mean-water iiiaik is lower and liigher 
altcniatoly up the liver at 8]»ring tide, and higher ami lower alter- 
nately at neap ti«le, by a small amount wluch depends on the dif- 
ferential tide. Witli the liver which wo wew^ eonsidering, the 
alternation W’ould bo so long that it would ill a<'tiuility be either 
all loAvcr or all higher. 


IV. The IIaumomc Anai-ykis. 

§ 22. MeUmds of ajqdying Thronj to Praciicr, 

The comparison between tidal obser\ations and tidal tlicoiies, 
and the fonnation of tables predicting tho tulal oscillations of the 
sea, have been carried out iu two ^lilfcrent ways, which may bo 
called iho “synthetic’* nml the “unalyti<*.’* 

The senii-ditirnAl ri'>e and fall of tide with the weekly .iltei nation 
of spring nml neap would naturally suggest to the investigator 
to make liis formula eonform to tho apparent siinplu ity of the 
]>hGnonieiiou. He would seek to represent the height ot watei by 
cither one or two ]icriodic functions with a vanaldo am]ditude ; 
such a representation is the aim of tlie synihetie method. That 
method has been followed by all the great inyestigator.s of the ivast, 
--Newtoii, ncrnoulli, Maelaurin, Laplace, Lnbhock, ^YllcweIl, Airy. 
Since at Knrojiean iK>vts tho two tide,s whicli follow om* aiiollicr on 
any one day ore nearly equal, or, in other w’urds, then* is soaieely 
a sensible diurnal tide, these investigators bestowed eonipaiafividy 
little nttcntioii to tlie diurnal tides. If these are ncglccteil, the 
synthetic method is simple, for a single fuiudion snifices to repre- 
sent the tide. In non-European ports, liowrevcr, the diuiiinl tide is 
soinetimes so large as to mask tho semi-diurnal, nml to make only 
a single instead of a double liigh water in twTiity-four hours. To 
represent this diurnal tide in the synthetic inelhoa w'e are ( omijelled 
to introdnee at least one more function. There should also Ikj a 
third function representing the thies of long period ; but until the 
last few years these tides have scarcely been considered, .‘iml tliere- 
fore we snail have little to say of tliem in explaining the syiitlielic 
method. Tho expression for the ti le-goucraiiiig forces due to cither 
sun or moon consists of three terms, involving the declinations and 
hour-angles of the planet. One of those terms for each goes through 
its period approxiinntoly twice a day, a second once a day, ami tlie 
third varies slowly (§ 7). Tho mathematical basis of tlie synthetic 
method consists of a synthesis of tho mathematical formula;. Tho 
semi-diurnal tenn for the moon is fused with tliat fur the sun, and tho 
same process is cairied out for the diurnal and slowly varying terms. 
A mass of tidal observation at a place where the diurnal tide is 
small, even if, as in all the older observations, it consists merely 


of heights ai.d times of high ami low wafer, soon shows that the 
itihioii of two simple haiiiionic or periodic functions is insufficient 
to represent the state of tide , and the height and time of high 
water are found to neeil coirertions 5)r the vanatjons of declination, 
of motion in right ascension, and of the paialhixcs of both bodies. 

Hut when continuous tide-gaug(‘R woie set up far more extended 
data than those of the older observations became accessible to tho 
investigator, and moie and more conections were fouml to be ex- 
pedient to adapt iho formula* to the fm-ts. A systeinatic method 
of utilizing all the data became also a desideratum. Tliis state of 
matU‘W led Sir AV. Thomson to suggest tlie analytic method.^ It Analytic 
is true that the dynamical foundations of that nietliod have always method, 
lam below the surface of the synthetic method, ami hav^i constantly 
been a|>|)oaled to for the theoretical deteinii nation of coi reef ions; 
iicvcrthcioss, we. must legard the explicit adoption of the analytic 
method as a gri^t atlv'ance. In this method we conceive tho tidal 
forces or potential duo to each distuihingbotly to be developed into 
a series ot terms each coiishtiiig of a constant {determined by tho 
eleineiits of the pliiiict’s orbit and the obliquity of the ecliptic) 
multiplied by a siiiqde hartnonic fmictioii ot tlm tnno. Thus in 
place of tho terms of the S 5 mthetic method lor the three elasses of 
tides W’e have an indefinitely long series of tciiiis for ea< h of tho 
three classes. Tlie loss of sinqdK'it y in the expression for the forces 
is far moic tlian I’minterbalanced by the gam ol facility for tho 
discusmon of the oscillations ol the water. 5'liis facility arises from 
the great dynamical principle of foicj*d,osi illations, width we havo 
explained in the liistoiical sketch. Appl> ing this pimciplc, we. see 
that each individual term of the harmonic development of the tide- 
generating forces conesponds to an oscillation of the sea of tho 
same jveiiod, but the amplitude and phase of that oscillation must 
de]K*iid on a iietvvoik of causes of almost incxiiicuble (omplication. 

Tlie analytic niethml, then, rcpiescnts the tide at any port by a 
sene.s of .simjde hannoiiie terms whose peiiod is dcteniimed fiom 
tlieoretical considerations, but whose amplitude and phase arc fouml 
fioni observation. Fortunately the senes rcpiesentiiig the tidal 
forces coiiveiges with sufficient lajudity to peiniit us to coiisnlcr 
only a moderate number of haimonic tciius in the senes. 

Now it seems likely that tho coriei tioiis wlmh have been apjilied 
in the use of the .s\nth<‘tic method might have been clothed in a 
11101 c sa‘isfactoiy and smemet matheiiintical form had iiivestigatois 
first earned out the liarnioiiie dt'vcloinucnt In this ai tide we shall 
therefoic inveit histoiy and u>me lniik on the synthetic method 
from tho analytic, and shall sliovv how' the lonmihc of roireetiou 
stated in liarmoine language may be made comjmiable with them 
111 synthetic language. One cxpl.iiiatioii is evpcdient beloic ]>io- Fusion of 
oeedmg with the harmonn development Thcic aie ceitani teniisteims 
in the tide go .vuatiiig foices of the moon, dcjwmlnig on the longi- alTecled 
tilde of tho moon’s nodes, wliicli ioiiqdetc tlicir revolution in Ih 6 by mo- 
years, Now it lias been tuiind ]uacticall) convenient, in tho a]»pli- tiou of 
cation of the harmonic method, to follow the synthetic plan to tlie moon's 
extent of classifviug together tcims wlmsc sj»eed differs only in node, 
conseqnciiec of the movement ol the moon’s mnlc, and at the same 
time to conceive, tliat thcie is a small vaiiahilit} in the intensity of 
the geneiating foicc.s. 


§ ‘J3 Darloj/mnif rf rtiHtUlniivi Thconj of Tides in Terms 
of the Klemads of the (hbifs. 

Within tho limits at our disjiosal w« cannot do more than in- Eipiili- 
dii’atc tin* pr<Kcss»*H to be followed in this development brAUin 

We liave already seen in (3) that llic expression for the moon’s iheorj ; 
tidc-genciatiiig poll lit iul is ' * 

■■T •♦ni o. a” f IV 

and iu (10) tliat 

i = 2{,M,M. I 2,fM3M,+2WI, 


eleineiitf 
or orbits 
intro- 
duced. 


cos- 


sr + ri’-ac Mi'+Mj’- 

+ 2 3 ■■■ » 


2M,= 


where M,,M 3 ,ir 3 aie the direction cosines of the moon referred to 
axes fixed in the eai th AV c ic<iuire to 
find tho functions Mi Mg, i{Mi-*-Mr), 

&e., of tlio moon’s direction cosines. '■* 

Ijct A, H, C (fig. 2) be the axes fixed 
iu the earth, C being tho north polo 
and AH the equator; let X, A’, Z be a 
second set of axes, XY being the piano 
of tho niooirs orbit ; M the piojection ^ 
of tho moon in her orbit ; /~Z(’, tlio 
obliquity of tho lunar orbit to the 
equator; x=AX=HCY ; f=6IX, the 

1 Ai^, and afteThim Chazfillon, appear to have lu-en ainorigst the flnit to use 
a kind of haniionic ar..alyHis f<ir is'dacinR thlal observations , but, a* Airy aiu 
not eiiianciiNito liiiiiself from the use of fi»iir4insle^ 

call hnniiy lie coiisnleml as nn example of the .analytic inetluMl , sea liis liac. 
and Waves." and Hatl’s Phinomnr dei Fans iss... ^ 

2 Ft»r further details of the analysis of tins section, /;c/iort ua 

liartniHiic Aiiaivsi*, &c for IPSS to the Biitisb A^soc^Rllon (Houthpoit). 
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Moon*t rooon's loiigifiulo in lier mbit moasurod from X, tlic intersection of 
longitiide the c<iuator with the lunar orbit, hereafter called the “nitursection.” 
and obli* Then 

quity of = cos 7 cos x + sin 7 sin x cos /'I 

orbit in- ^ X + sin 7 cos x I’os 7 }- ..... (C 6 ). 

troduced. sin/sm/ j 

Wilting for brevity ^scos J/, Qf=8in (d 7 ), 

we find that 

M]* - Mj* = cos 2 {x - 7 ) + cos 2 x + cos 2(x + 7 ) 

- 2MiM2 = thn same xidth sines in place of cosines 

JdjMjs ~;yV<’ 08 (X“ 27 )+ 7 >g<p‘-*~//*)cosx 4 7 >r'‘'o«(x 1 27 ) 

Id. M3 —the same M'ith sines in place of cosine.s 
^) + 27»Vcos27 

Tliese arc the rc(iiiirod functions of M|, Mj, M,. 

Now let c he tnc 1110011*3 mean distance, e the eccentricity of the 
moon's orbit, and let 

-2-^‘ 

Then, putting 

A r-./< i!» r--/i 

( 70 ), 


Moon’s 
distance 
and ec- 
centricity 
intro- 
duced. 




we have 


Tide- 
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of tide 
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v-^,Y-W=2i,xy+2^' ) 2,fY/.+2efXZ 

*^2 ‘ 11 3 

Corresponding to the donnitioii of a simple tide given in § 1, the 
expression for each term of tlie tide-gcnerntiiig potcntiid should 
coiiiyist of a wdid spherical harmonic, inultiplictl by a himplo tinic- 
harmoiiic. Jn ( 71 ) fr^Vt Tcc., aie wdid Kphcrical bar- 

inomc.s, and in order to iMimpleto the exiirossiiin foi V it is iiccessaiy 
to develop the live functions of X, Y, Z in a hcii(*.s of simplo time- 
harmonic.s. But ( 71 ) maybe aiinplilied in such a nay that the 
live functions arc reduced to three. The nv<‘S li\:cd in the earth 
may he taken, as in § 7 , to liave tlicir extremities .ns follon.s : —the 
axis C tlie nortli jiole, the axis H 00" E. of A on the e(|uator, and 
the axis A on the equator in the nuMidiaii of the ]«l<icc of observa- 
tion. Thus, if \ be the latitude ol that place, w*c have 
^ = co8\, ij= 0 , 7 ’= .sin X. 

Then, wiiting a for tho earth’s radius at the i»laeo of ob.ser\ation, 
( 71 ) becomes 

V= coh’X(X« - YS)+siii 2\XZ 

^ !i(\-8iiiU)ll(X'l Y- 2 Z=)] ... (-la). 
The process of dc\ eloping the three functions of X, Y, Z consists 
ill the introduction of tlio formula* of elliptic motion into (fiC) 
and ( 70 ), the subsequent dcvelojmicnt of tho X-Y-Z liiiictions 
in a series of trigonometrical tcriii.s, and the rejection of lei ms 
wdiich appear niinierically to be negligible. Tlio Iciiiis ilepciid- 
iiig on the priiicipil lunar iiiecinalilie*, -evection and vaiiation - 
are also intioduced. Finally, the three X-Y-Z fumtioiis are ob- 
tained as a aerie.s of simple time-harmonics, ^\ilh the arguments t>f 
the sines and cosines linear functions of the earth’s udatioii, the 
inoon’s moan motion, and the longitude of the inoon’h pci igec. The 
next blep u to pa.s.s, according to the priiicqile of loivetl oscillations, 
from the potential to the height of tide generated by the, fones 
coriesnonding to that potential. The X-Y-Z functions being binqde 
tiine-iiarmoiiies, tho principle of forccil vibni1ion.s allows us to 
confdudo that the forces coiTe.sponding to V in ( 71 a) will generate 
os(*il]atioii.s in the o ‘oaii of the same periods and types as the tcrm.s 
in Y, blit of unknown amplitudes and phases, ^ow let 
IZf J(P 4 2^-22“) be thice functions liaving respectively siiuirar 
forms to those of 

X2^V3 XZ , l(X3t Y’-2Z-) 

(l-f-;-’ (!-<“)’• ""'‘3 ’ 

but differing from them in that the. argument of carli of the .simple 
tinio-harmonics has some angle 8iibtia(ted from it, and that the 
term is multiplied by a numerical factor. Then, if g be gravity 
and h the height of tide at the jdace of observation, wo must lia^ 0 


h="^-r^os»X(3?-g*)-tsin2\3[2-f i(J-sin2X)i(a?-l 2=-22=)] (72). 

Tho factor ra^jy may lie more conveniently written 

where Mh tho earth’s mass. It has been so chosen tliat, if the equili- 
brium theory of tides wore fulfilled, with water covering tho whole 
earth, the numerical factors in tho 2- functions would bo each 
unity and tho alterations of phase would Ik,* zero. The terms in 
1 ( jP + g* - 22 ?) roquf re special coiisidoratioa. The function of tho 
faiitude being J--siu*X, it follows that, when in the northern 
or bide of hemisphere it is high water north of a certain critical latitude, it 
long is low ivater on the opposite side of that mrallel ; and the same is 
period, irue pf the southern hcmis|ihero. It is iipst to adopt a uniform 


Defini- 
tion of 
high tide 


system for the whole earth, and to regard high tide and high water 
as consentaneous in tho or|uatorial belt, and of opposite meaniiiga 
outside of the critical latitudea. We hero conceive the function 
always to be written J-siti^X, so that outside of the critical lati- 
tudes high tide is low water. We may in continuing the develop, 
ment write the functions in the form appropriate to tho 

equilibrium theory, with water covering tho whole earth ; for the 
a(*tual case it is only then net'cssory to multiply by the reducing 
factor, and to subtract tho phase alteration k . As these are un- 
known constants fur eacli fdaco, they would only occur in the 
development as symbuls of quantities to be deduced from observa- 
tion. It will be understood, thcrofoi'c, that in the following 
schedules the “argument” is that mrt of the armimeiit which is 
derived from theory, the true complete argument being the “argu- 
ment” - K, where k is derived from observation. 

Up to this ])oint wo have supposed the inoon’s longitude and the 
earth’s position to bo niensureu from tho intersection ; but in order 
to pn.ss to the oidinary astronomical fonimla* wo must measure the 
longitude and tho earth’s pobition from the vernal equinox. Hoiico 
we determine the longitiuie and right ascension of the intersection 
in terms of the lonmtiide of the moon’s node and tho inclination of 
the lunar oiliit, and introduce them into our formiilm for the J-g-2 
ftinc lions. Tlio exjiressions for the functions corresponding to 
solar tides may he w*ritten down by symmetry, and in this case the 
intersection is artually tlie vernal e<]uinox. 

The final lesult of the process skebdied is to obtain a series of Ezplai 
terms cacli of wliidi is a function of the elements of the moon’s ortion ol 
sun’s 01 bit, and a finictiou of the terrestrial latitude of tho ]»lacc of scliedi 
obsenation, inultiplieil by the cosine of an angle which increases below, 
uniformly with the time. We shall now write down tho result iii 
the form of a schedule ; but wo niust first htate tbe notation em- 
ployed e, c, = eccentricities of lunar and solar orbits ; 7 J w=ob. 

liiputies of equator to lunar orbit and ecliptic ; 71, — longitudes of 

lunar and solar iMTigocs ; cT,tsr,- hourly increments of p ^ ; a, hzz 
mooir.s and biiirs mean longitude.^ ; r. 07— hourly inerements of 5, 

// ; / local mean solar tunc reduced to angle ; 7 - q 3= Ifi" per hour ; 

X -latitude of j»lacc of observation ; longitude in lunar orbit, 
ami II. A. of tlio intersection ; A'=loiigitu<le of moon’s node; i=s 
imdiiiation of Juiiai oibit, Tho speed of any tide is defirictl as tho S))eed 
rate of iiiercaso ol its argument, and is expressible, therefore, asdefmei 
a linear fiiiirtion of 7, 1?, ff, lar ; for we may neglect u, as being very 
small. 

’llic following s«*hedules, then, give h the height of tide. Tho 
arrangement ib us follows. Fii.st, theie is a uni\crsal eoefilcient 

‘mXc multiplies eveiy term of all the schedules. Secondl3% 

there arc general coefficients, one for each scliedule, viz., cos*X for 
the semi-diurnal terms, .sin 2 X lor tho diurnal, and ^ - f slii^X for 
the terms of long period. In each ficliedulc the third column, 
lieaded “coeflieient, 'Ogives the functions of /and c (and ni two cases 
also ot p). In the fointli column is given tho mean semi-range of 
the corresponding tciin in numbers, wliieli is approximately tho 
value of the eoctlnient in tlio first column when /— w ; but wo pass 
ovei the explanation of the mode of computing tlie values. The 
fifth column < ontains arguinents, linear fuiietioiis of 7 , h, s,p, In 
[A, i.] 27 -f 2 (A y) and 111 [A, ii ] 7 1 {h-y) arc common to all tho 
aigiimeiits. The arguinents aie gioupcd in a manner convenient 
for siibscfjuent computation. JiUstly, the sixth i.s a column of 
siieeds, being the houi ly increase of the arguments in the preceiiing 
column, cstimutecl in degrees tK‘r hour. It has been found practi- 
lally eonvenioiit to deiiotu ea<*Ii of these ]>artinl tides by an initial 
letter, nrbitianly c-hosen. In the fii-st eohuiin we give a descriptivo 
name for the tide, and in the se(*nnd the arbitrarily chosen initial. 

In some cases no initial has been chosen, and here wo indicate 
the tide by tlie analytical expression for its speed, or hourly increase 
of argument. 

The S(*liedule for the solar tides is drawn np in precisely the same 
manner, the only dilfcrence being that the coefficients are absolute 
oonstaiitH. The eccentricity of the solar orbit is so small that the 
elliptic tides may be omitted, except tho larger elliptic senii- 
diiinial tide. In order that the comparison of the importance of 
the solar tides witli tlio lunar may be complete, the same universal 

coefficient is retained, and the special coefficient for each 

term is made to involve tho factor Hero = w, being the 
sun’s mass. With 

To ivrite down any term, take tho universal coefficient, the Mode 
general coefficient for the class of tides, tho special coefficient, and rcodiiii 
multiply by the cosine of the argument. TIio result, taken with schedt 
tho i>ositivo simi, is a term in tho cnuilibrinm tide, with water cxplsii 
covering tho whole earth. The transition to the actual case by 
the introduction of a factor and a delay of phase lie derived 
from obsorvatioii) has been already explained, Tho sum of all the 
terms is tho complete cxjircssion mr the height of tide In 
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Schedule of Lamr Tides, 

[A, 1 .]— Universal Cooflicieut^ 

Semi-diiirual Tides ; (ieiicral CoefFicicnt—oos’X. 



. 




Sfieei! in 

Deserip- 
tive Name. 

5 

5 

Cucffi(.icut. 

3 A) ^ 

III 

"c 

Argument 

2 <+ 2 (A-.r.) 

Degrees 
IHM til s. 





Hour. 

Principal 

lunar. 

H. 


45421 


iS’ PS410I2 

Lutii-solar 


i(HJe 2 )l 8 in 2 / 





(lunar 

Ki 

•0.3P21 

. . .. 

ao" 0821372 

portiuii). 







Larger 

elllptle. 

N 

i.Iecos^/ 

•0S70C 


•iS* -4307296 

Smaller 

elliptic.! 

L 

i.Jeeoa^JIX 
{l- 12 t«i.o 8 ( 2 p 2 $)] i 

•01257 

1 where ^ 

2»'-5284788 

Elltr>tlc, 



V. coi®^/- 6 cosl.(p-G 



■ecuml 

order. 

J.N 

i V<‘4 c08*J/ 

01173 

-2(«-f)“2(5 p) 

27* -8953548 

Larger 

evectionaiy 

y 


•01 234 3 
01706 

" 2 («-ft+( 5 -p){ 2 /i- 2 s 

•28* 5125830 

Sinallee 

eveetional 

X 


001763 

00J30 

“'-(® ft- (<-jO- 2 /M 2 ifW 

*20*-455C254 

Varia- 
tioiial 4 

tt 


007,363 

OlCr.ii 

- 2 (*- 0 fSA 2 « 

•J7* 9GS20S4 

[A, i. ] 

—•Biurnal Tides ; Gencr.il Coefficient = sin 2X. 


0 . 

Q. 


Descrip- 
tive Name 



-Or 


Sjieed in 

Initial. 

Ci>cnicient. 


Argnmcnt 
t i (/i-vX 

1 X’gi Pvs 
(MM III ri. 

Hour. 

Lunar di- 
urnal. 

0 

(l-Se2)isln7coa24/ 

‘18S.>6 


13**04303'>l 

7 -f 2 <r. 

liUni-sular 

GO 

(l-fe3).)siii/sin3|f 

00812 

+ 2 (,-f)-jT 

16" 139101' 

(lunar poi 
tion). 

Kl 

(l+ 3 r 2 )islu/cos/ 

•1S115 

-JT 

15* 0U0J8. 

I.argpr 

elliptic. 

Q 

{r.^MinrcosSjir 

03651 

-2(s-G-(e-p) 

-riir 

13* 303600* 

Smaller 

elliptic.® 

Ml 

e Jaiii7co«2J7 < 

v/!S+jc.». 2 (i*-C 1 

00 » 2 J 6 
01640 

(4-$)fQ ir 
wliere (aiilj 
-JtaiiOi 0 

1 1* 402052: 

7 +<r-ny. 

J 

5€.isin7oos7 

01485 


15* 585 in* 

Elli|itie, 

second 

ordei. 

7-4<r f-2BT 

Vr 2 isin7cos2j7 

' 00187 

1 

+ 1 »- 

fj* 8542% 

Eveetional 

y-3<r CT-r 2 T 7 


•005127 

^00708 

1 2/1-2.7 -i-iir 

il3“-4715J4 

1 i; 


[A, iii.]— Long Period Tides ; General Coefficient J - J •''in® A. 


Descrip- 
tive Name. 


|Chaiii^of 
mean level. I 
Monthly. 
Eveetional 
monthly. 
;Luni-Bolar 
fort- 

iiiKhtly.io 

jPort- 

mgliily. 

|Tcr- 

inensual. 


Initial. 

Coefficient 

.. 

(1 i }f»)KI-j!«nS/) 

Mm 

8e.J(l-3slii2/) 

o’-217+o 

Vwe.i(l-i 8 ma 7 ) 

MSf 


Mf 

(l-{e 3 )}sin 87 

3 j*-tDr 

{r.jisma/ 


C 

JJ W 4 ; 
<« U 


Argnriient. 


Speed in De- 
grees per lu s. 
Hum. 


*Of mailable ( 

■2.W‘2|Nj mrtis.V,the 19*'3I ]ieraimuni| 
long of node 

041.% 

•(K)ri 80 »' 

00755 


•004229] 

‘00621 


•07827 

01516 


P 

-i-2i.-JX 

2 (.-/.) 

2(«-f) 

(»-p)+2(«-^) 


0’-.5443747 
0* 1715211 

1*-0158058 

r -0080330 
r 6424077 


1 Fused With 2*y-<r-i bt, 

J M is the ratio of tlie moon's mean motion to the sun’s. 

® In these three entiii-s the lower number gives tlie value when tin eo- 
emeionts of theevectloii and variation have their full values as denied fitmi 
lunar theory. 

Indicate by 2MS os a compound tide (see liolow, 5 24). 

» A ftision of 7 -ir±cr, of which tiio latter is the tide named. 

• The upiicr numlior is the mean value of the coefficient of the tide 7 - <7 - ts ; 
the lower applies to the tide Mj, compounded from the tide.s 7 - ir - o and 
7 -<r+iar. 

7 The lower numlier gives the value when the coefficients in the evoetion have 
their fUU value as derived from lunar theory. 

® The mean value of this ooeffleient is Ml-f 8 r®)(l- 38 inSi)(l -}siii2cJ)-=-2.5, 
and the variable part is approximately -(l+^e^) sin i cost sinw cuswcosNs* 
- *08*28 cos N. 

• The lower of these two numbers gives the value when the eoefflelents 
to the eveetion and variation have their ftill values as derived from lunar 
tlieoiy. 

1® liidieatm) by USf as a compound tide. 


0/ Solar Tides. 
Solar Tides ; Universal Cocflii*iuiit = ? 


Descriptive 

Name. 


Pi iiiripal 
sulai . 

Liinl- solar 
(solar fKir- 
tion). 

Laiger cl- 
lipiic. 

{»■]- 

Solar diur- 
I nal. 

Luui holar 
I (solar poi 
' tion) 



1 

1 

V. ti 

0 5 ; 


Speed in 


Coefficient. 1 

1 

S 3 

Argu- 

Degrees 

s 

•sfi 

u 

iiieiit. 

lier ni.s. 
Hour. 

cmi -diurnal Tides , Geiieial Coeflicieiit = ^ 

cos® X. 

Sj 

1 ; 

•21137 

2 < 

30*0000000 

K* 


01823 

* 2 / i ' 2 h 

30*-0821372 

T 

J^'i'r.eo>,»j,w 

012 Kt 


*2'J"-0580314 

— Diuiii.il Tides ; Geneial Coeflirient-- sin 2 X, 

r 

^'(1 - ")J sin fai ct>s- ^ui 

0S775 


14*-05S0314 

Ki 

7 * 

08407 

1 

1 HX-iir 

15*-Oa008G 


[lii.]- Long iViiod TuIcr ; General Coefluient=i - J siii®X. 


I Senn an- 
iiii.ai. 


I Ssa I ^'(1 - ?^=)i ’*‘>‘7 W 1 0.3643 1 


2A 


0* 0821572 


From the lonith columns we see that the eoeftieieiits in dc- Scale of 


Mm, Kj (solar), Ssa, v, Mj, J, L, T, 2 N, /i, GO, 3<r-o, tides. 

3 (r “ w + *Zyj, 7 - 4 ff -f 2 m, <r - 2 ii + m, 2 (<r - ij), X. 

The tides dcpcmliiig on the foiiith power ol the moon’s parallax 

arise from tlie potential V p’ (§ cos® 2 - J cos s). Tlicy give rise 

to a small diurnal tide Mj, and to a small ter>diurtia] tide M9 ; but 
we shall not give the analytical development. 

§ 24 . Mrtcorologkal TideSf Over-Tides^ and Compound Tides, 

All tides whoso peiiod is an exact multiple or subimiltiple of a Meteoro* 
mean 8<«hir day, 01 of a trojucal }eur, are aflectcd by mcteoiologioal logical 
conditions. Thus all the tides of the piim inal wdar astronomieal tides, 
seties S, with speeds 2(7 vi\ ^y-Vh subject to 

moie or less meteorological peitiiihation. An aiimial incmuihty in 
the diurnal meteorological tide R| will also give rise to a tide 7- 2»y, 
and this will be fused with und indistinguishable fiom the astio- 
nomicai P ; it will also gi\e nsc to a tide with speed 7, whieh will 
he indistinguidiahle iiom the a.stronoinical pait ot Kj. Similarly 
the astioiiomical tide Ko maybe peituihcd hy a semi-aiimial in- 
emiality in the semi -(liiiinal avtronoriiical tide of speed 2(7-17). 
Although the iliuinal elliptic tide S, 01 7- 17 and the .semi-annnal 
and aiiniiul tides of speeds 277 and i7aie all probably (piite insensible 
as a’ising fiom aslionomunl causes, }et they h.ne been found of 
.sutlicient importance to ho conMileicd. Tnc annual and .semi- 
aiiiiual tides aie of eiioimoiKs imi>oitaiiee in some riveis, representing 
in fact the jeaily flooding 111 the rainy .seusoii. In the reduction 
oftlie.su tides the aigiimcnts of the S seiics aie f, 2f, 3 f, Ac., and of 
the annual, semi anmuil, ter-aiiimal tides h, 2 /<, 3 /t. As far as can 
be foicscen, the magnitudes of these tides aie constant from year 
to yiMr. 

We have in § 21 con.sidoicd the dyiiaii.ieal theory of over-tides. Over- 
Tlic only tides of this kind in which it has hitheito been thought tidea, 
necessary to represent the change ot f<»iin in shallow* water belong 
to the principal lunar and piincipal i-olar senes. Thus, besides the 
fundaineiital astronomical tides XI.» and S.., the o\ er-tides XI 4, XI4, M«, 
and S4, S5 have been deduced by harmonic analysis. The heiglit 
of the fundamental tide Mg varies fiom yeai to y»*ar, according' to 
the variation in the ohlicpiity of the lunar orbit, and this variability 
is represented by the eoefheient eos‘*X^. It is jirohahlc that the 
variability of XI4, Xlg, Mg will he rcpicseiited hy the sijuare, cube, 
and fourtli jKiwer of that coeflicieiit, and llieory (§ 21) imlieates that 
we should make tlie argument of llio over-tide a miiltinle of the 
argument of the fundamental, with a constant subtiactcd. 

Compound tides liaie been also coiisideied dvnamicallv in § 21 . Com- 
]$v conihiiiiiig the speeds of the inipoitant tnli-s it will he found tha* pound 
there is in many cases a comjiound ti«Ie which has itself a speed tides. 
Mentical with that of an ft.stroiioniicHl or meteorological tule A\ e 
thus find that the tides 0 , K„ Mm, P, Xf^, Xlf, G, Al,, L are liable 
to peituibntion in .sliiillow water. If either or both tlie coiniMment 
tides are of lunar oiigin, the height of tlu* compound tide W'lll 
change from year to year, and will nrohohly Aaiy |»ioi>ortioiia]ly 
to the product of the eocfliciciits of the com i>oTiei)t tides, jor llio 
purpose of properly rodueiiig the numerical value of the eompound 
tides, we require not merely the speed, hut iilso the argument. 

The following schedule gives the adopted iiiitwls, argument, and 
speed of the priiicip.'il compound tides. Tlie coeflicients are the 
products of those of the tw'o tnies to be compounded. 
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[C,]--Sc1icdu.lc of ComjiOund Tidc,s. 


Initials. 

Argnments com- 
bined. 

Speed. 

Siiewi in Degrees 
per in.s. Iluur. 

UK 

Ms+Ki 

M 4 -O 

8 «y- 2 (r 

4I’*02:.1728 

MS 

Ha+Sj 

4y-2flr-27; 

68**2841012 

Msr 

&-Ms 

20 - 2 i} 

l’*01589.78 

2MK 

Ma-fO 

M 4 -K 1 

8^-40 

42* 92n,11»8 


Ss-tKi 

87-21; 

iy 04101.8(1 

MX 

Ma+N 

47-00 i-w 

67**42J88.‘W 

.. 

Bjj-fO 

87-20-21; 

4J* oismo 


84-0 

7-t 20-21; 

10* 05(19(144 

2SM 

84 -M, 

27+20-41; 

31*0158958 


M4-fS4 

C7-20-41; 

8S**9841042 

2M3 

M4-Sa 

27-40+21; 

27**9(>820b4 

•• 

' M 4 + 8 . 

67-40-21; 

87*-96i<20S4 


§ 25. On (lie Form of Presentation of JiesuUs of 7'ulal OhscrraliOiis. 

Imioo- Supposing w to be the speed of any tide in degrees per mean s«»lar 
diate re- hour, and t to be moan solar time elai»sing him*c 0^ of the liist day 
►ult of of (say) a year of continuous obseiTation, then the immediale lefiult 
harmonic of liarniomc analysis is to obtain A and 11, two Indglits (chtiin ited 
analysis, in feet and tenths) sueh that the height of this tide at the time t 
is given by A cos wi + B sin 7it, If ml* ]mt U — \/(A- i IV) and 
tan f=B/A, then the tide is repicsented by 
11 cos 

In this form Ris the .soinbrange of the tide in Ihitisb feet, and 
^ is an angle aindi that (/n is the time elapsing aftci 0** of the iiist 
day until it is high water of tliis piirticnlar tide. It is obvious 
that f may have any value from 0“ to SCO®, and that the results 
of tlie analysis of successive years of observation will not be com- 
parable with one another nheii presented in tins lonn. 

Final But let us suppose that the. results of the atialysis arc presented 

form ; in a number of terms of the form 

tidal fIlco8(/"+n- fc), 

where F is a linear function of the moon’s and sun’s mean longi- 
alauts. tildes, the mean longitude of the immu’s and sun’s jiengees, ami 
the local mean solar time at the place of observation, reduced to 
angle at 15® per hour, increases uniformly M’lth the time, and 
its rate of inerease per mean solar hour is the w of the first method, 
and is calletl the sjiced of the tide. It is supposeil tliat u stmds 
for a certain lunction of the longitude of the no<le of the lunar 
orbit at an epoch half a year later than 0^ of the tir^t dav Strietly 
epeaking, u should be taken ns the same fuiietion of the longitude 
of the moon’s node, varying as the node uiovoh ; but. ji.s tbo vniia- 
tion is but small in the com sc of a )ear, 7i may bo treated a.s a 
constant and put equal to an average value fin* the year, which 
average value is taken as the true \alue of w at exm'tly mid Yt‘ai. 
Together constitute that function which has been tahiilated 
as the ** argument” in the schedules of § 23. Sineo F f u are to- 
gether the >rholo argument according to the cnuilihnum theory of 
tides, with sea covering the whole earth, it folloMs that kJu is the 
lagging of the tide which arises from kinctio action, friction of the 
water, imperfect elasticity of the earth, ami the distribution of land. 
It is supposed that H is the mean value in British feet of the 
semi-range of the particular tide in questioii ; f is a niimencal 
factor of augmentation or dimiiiiition, duo to Iho variability id’ 
the obliquity of the lunar orbit. The value of f is tlio ratio of the, 
“ coefiie.ient ” in the third column of the ])rece«ling schedules to the 
mean value of the same term. Far example, for all the solar tides 
f is unity, and for the principal lunar tule it is ci[ual to 
cos*J/’^cos*4w co.s^4i; for the ineaii value of this term has a 
coolficicut co 8*4« cos’^Ji. It is obvious, then, that, if tUe tidal 
observations aiv consistent from year to year, J1 and k should come 
out the same from each yeai’s mluetions. It is only when the 
results are presented in such a form as this that it will be possible 
to judge vdiether the harmonic analysis is yielding satisfactory 
results. Thi.s mode of giving the tidal results is also essential 
for the use of a tide-prodicting maehiuo (see § 3S). 

AVe duist now show how to determine II and k from II and ^ It 
is clear thatH-K/f, and the determination of f from the schedules 
depends on the evaluation of the mean value of eaeli of the terms 
in the schedules, into which we shall not enter, If Fq be the vnltie 
o£ Fat 0^ of the first day, tlien clearly 

1^0+ W-X, 

BO that ifs=i'+ro + K. 

Thus the rule for the determination of #f is : Jdd to the value of 
^tfie value of the ar^umevl at of the first fUty, 

Tidal The results of harmonic analysis arc usually tabulated by giving 
con- 11, K under the initial letter of each tide ; llio results ime thus 

slants, comparable from year to year.^ For the nuriiosp of using the tiLle- 

predicting machine the process of determining II and k from It and 

1 See, f(*r example , a collection of results by Baird and Darwin, P/w. Roy, Hoc,, 

Fo. 399| xm 


( lia.s siinjily to bo reversed, vith the difienaiec that the instant of 
tune to wJach to refer the argument is 0*^ of the first day of the 
new year, and we must take note of the difierent value of u and f 
for the now year. Tables* have been computed for f and m for 
all longitudes of the moon's node and for each kind of tide, and 
the mean longitudes of moon, sun, and lunar perigee may be ex« 
tractedfrom any eiihemoiis. Thus when the mean semi-range II 
and rotaidation k of any tide are known its height may be coin- 
ymted for any instant. The sum of the heights for all the piinciyuil 
tides of course gives the actual height of water. 

§ 2C. Kumerkal Harmonic Analysis for Tides of Short Period* 

The tide-gauge (ilescrilied beloiv, § 30) furnislios us with a con- Trcat- 
tinuous graphical leenrd of the height of the water above some meiit of 
known datum mark for every instant of time. The first operation tide 
yierformed on the tidal record is the measurement in feet and deei- curves, 
mala of the hei|(lit of vatcr above the datum at evciy mean solar 
hour. Tlie yiciiod chosen for analysis is about one year and the 
first measurement corresponds to noon. 

If T be tbo y>oriod of any one of iho diurnal tides, or the dotfhlo 
yieiiod of any one of the semi-diurnal tides, it approximates more 
or le^iS nearly to 24 iii.s. lionns, and, if we divide it into Uenty- 
fimr equal parts, wc may speak of each as a T-hour. We shall for 
bievity refer to mean solar time ns S-time. Suppose, now, that 
Mc have tMO clocks, each marked with 360®, or 24 hours, and that 
the hand of the first, or S-clock, goe.s round once in 24 S-hours, 
and that of the second, or T- clock, goes round once in twenty-four 
T-lioius, and siijipose that the two clocks are .started at 0* or 0** 
at noon of the initial day. For the sake of distinctness, let us 
imagine that a T-hour is longer than an S-hour, so that the T-clock 
g(M‘s sloM'CT than the S-elock. The measurements of the tide cunc 
give us the* height of \iatcr exactly at each S-hour ; and it is re- 
quired frc*m those data to dctorniino the height of water at each 
T-lionr. For tliis end we are, in fact, instructed to count T-tiiiic, 
hill are only alloivod to do so by lefcrence to S-time, and, moreover, 
the tinio is ahvays to bi* spccitied os an iiitcgnil number of hours. 
Commencing with 0i» of the first day, we begin counting 0, 1, 2, 

&c., as the T-hnnd comes up to its bour-niarks. But, as the S-baiid 
gams oil the T-hnml, there will come a time when, the T-haiid 
being exactly at tlie p hour-mark, the S-haiul is nearly ns far as 
p-\ 4* When, however, the T-hand has advanced to the p + 1 hour- 
mark, the 8-hand will he a little beyond p-f 1 •l-4»— is to say, 
a little less than lialf an liour befoic j)-\ 2. Counting, then, m 
T-tiiiie by reference to S-tiine, we jump from p to p-j 2. The 
(ounting* will go on continuously for a number of houis nearly 
equal to 2 / 1 , and then another numlK‘r will be dropped, and so on 
tlnougliout the whole year. If it had been the T-liaiid which 
went taster than the S-hand, it is obvious that one number would 
be repealed at tw’o sin »*c8.sive hours instead of one being diojpcd. 

Wo may describe each such process as a “ change.” 

Now*, if wc have a sheet maiked for entry of heights of water Method 
.according to T-hours fiom results measured at S-hours, wo must of aiialy- 
enter the S-nicasiii’enifiits continuously up to je, and wc then come sis. 
to a change ; drop]»ing one of the S-scries, wc go on again contiim- 
onsly until another change, when another is dropped; and soon. 

8mcc a change occurs at the time when a T-iiuur fulls almost 
exa»*tly half-way between two S-hours, it will bo more accurate at 
a change to insert the tw’O 8-en tries which fall on each side of 
the truth. If this be done the whole of the S series of mensure- 
mciitb IS entered on the T-shcet. Similarly, if it be the 'P-hand 
wlji(*h goes faster than the S-lmiid, wo may leave a gap in the 
T-sciies instead of duplicating an entiy. For the analysis of ths 
T-tidc there is thcretore jirepared a sheet arranged in rows and 
columns ; each row' corrps])onus to one T-day, and the columns are 
maiked 0^, li», . . . 23*' ; the O’s may bo called T-noons, A dot 
is put in each space for entry, mid where there is a change two 
dots are put if llici’c is to be a double entry, and a bar if there is 
to be no entry.* The numbers entered in each column are summed ; 
the results are then divided, each by the ]»ro^cr divisor for its column, 
ami thus the mean value for that column is obtained. In this way 
21 numbers are found which give the mean height of water at each 
of the 24 special hours. It is obvious that if this process wore con- 
tinued over a very long time we should in the end extract the lido 
under analysis from amongst all the others ; but, as the, process 
only extends over about a year, the elimination of the others is not 
quite comi»lete. Tlie elimination of the elfcctB of the other tides 
may bo improved by clioosiiig the |)criod for analysis not exactly 
equal to one year. 

I/jt UH now leturn to our general notation, and consider the 24 
mean values, each pertaining to the 24 T-hours. Wo suppose that 
all the tides except the T-tide arc adequately eliminated, and, in 
Jact, a computation of tlie necessary corrections for the absence 
of complete *dimination, which is given in the Tidal Itepori to the 
Britisli Association in 1872, shows that this is the cose. It la 

s nrj)ort on ItariKonie AnaiysU to JirU, Assoc,, 188$, and more extended taUlS 
in Baird's JfrtniMiZ Tidal Oteemilion, Xxindon, 1887. 

8 A sample page le given in the Jtefori to the 9rit, AMoe.| IHIr 
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Kacti- obvious iliat any one of tlic 24 \ slues doos not give Uio true lieiglit 
•Ity for of the T-tido at that T-hour, but gives the average height of the 
•ugmeut- water, as duo to the T<tide, estimated over half aT-hour before 
ing fac- and lialf a T>hour after that hour. A consideration of this point 
tors. shows that certain augmenting factors, differing slightly from 
unity, must bo applied. In the reduction of the S-series of tides, 
the numbers treated are the actual licights of the water exactly at 
the S-hours, and therefore no augmenting factor is requisite. 

We must now explain how the harmonic analysis, which the use 
of these factors presupposes, is carried out 
If t denotea T-tlmo expressed in Tdiours, and n is 15”, ivo express 
the lieight h, as given by tlio averaging process above cx^iloiued, 
by the formula 

li = Ai + Aj cos nt + Ilj sill nt + A ^ cos 2fit + sin 2iit + . . ., 

where t is 0, 1, 2, ... 23. ITion, if 2 denotes summation of the 
scries of 24 terms found by attiibiiting to t its 24 values, it is 
obvious that 

Analysis. A^ ^ 21i ; A j S h(*os nt ; ^ ! 

Aj - iV ^hros 2tU ; Bt=iV ^hsin 2nt ; &c., kv, 

Since 91 is 15” and t is an integer, it follows that all the cosines 
and sines involved in these series are equal to one of the following, 
vi/., 0, ±sin 15“, isin 30”, dbsiu 45”, dbsin 00”, ±sin d.l. It is 
found convenient to denote llicse sines by 0 ,±S„dbS,,i:S„d:S 4 , 
dbSg.i:!. Tlie multiplication of the 21 h’s by the various S’s aud 
the subsequent additions may Ik‘ arranged in a very iic.at tabular 
hirm, like that given inaJifpttrt to the British Association in ISS.'k 
The A's and B's having been thus deiluccd, wa liavc 
\/(A- -f B'^). R iuu.st then l»e iiiultiplic’d by the augmenting factor. 
Wo thus have the augincnted K. Next tbc angle whose tangent 
is li/A gives The addition to f of tlio appropriate Vq + u gives 
X, and the multiplication of K by the a)»iiiopi idt« ] /f gives II. The 
reduction is then complete. An actual iiuiiieneal example of 
harmonic analysis is given in the AtimraJhf Mnnvtd (1 886) 

111 the article ‘^Tides’’ ; but the process thoio cni]»lovMl is slightly 
dilferent from the above, bei’auso the seiiea of obsenations ib sup- 
posed to be a alioi t one. 

§ 27. Harman it' Amhjmfor TUka of Long Period. 

Tides of For the purpose of detcrimning the tides of long peiiod we h.ave 
long to eliminate the oseillations of Mnfcr-lcvel arising Iroin the tides ol 
period, short period. As the (piickest of these tides has a pniod of many 
days, the height of mean water at one instant for e.a(*h day gives 
sutHcient data. Thus there will in a yeai’s observations lie 365 
heights to be submitted to liarmoiiie analysis. To find the daily 
mean fur any day we take the unthmctic mean of 24 consecutive 
Itourly > allies, beginning \Nith the lieigbt at noon. Tins h<>iglit 
will tlieii apply to tbc middle instant of the ])eiiod fiom (M* to 
— that is to say, to 11*^ 30“' at night. The formation of a daily 
mean <loes not obliterate the tidal osollations of short ]ieno<l, b(‘- 
caiiac none of the lide.i, except those of the jirineipal solar senes, 
have commeiisiirnble periods in luo^'in solar time A small con ac- 
tion, or “clearance of the daily mean,” has therefore to be applied 
for all the important tides of short period, except for tbc .solai tides 
i'aasing by this (dearaiice, w'o next take the 365 ilaily means, and 
find their mean value. This gives the ineau height of water for 
the year. Wo next .subtract the mean height fiom caeh of tlie 365 
values, and hud 365 quantities 5h, giving the daily bright of water 
above the iiiean height. These (uiantities are to bo the Fubjeet of 
the harmonic analysis, and the tides elioscn for evabiatioii are those 
W'hich have been denoted above ns Miii, Mf, AlSf, Sj, Ssa, 

Ilarmo. Let 5h = A cos (<r~ cr)<+ 15 .sin (<r - ct)^ S 
"'‘•“lly ^ C cos2a-4 +T) sill W | 

analysed. + C' cos 2((r - yt)l ^ U' sin 2{(t - 7i)t ) , . . . (73), 

+ Ec08 17 ^ Hill 9;^ I 

+ G cos i-qt + H sin ) 

where i is time measured from the first lli^ 30”‘. Tf we mulliply 
the 365 dh’s by 365 values of cos (o' - Ta)l and cfToct tlie summalioii, 
the coefficients of B,C,l), &c., arc vciy small, mid that of A is nearly 

182J. Similarly, multiplying by sin (cr - t5)^, cos 2<rt, kr , we obtain 

16 equations for A,B,C, &c., in each of which one cocirudent is nearly 
182J aud the rest small. These equations arc easily solved by 
suceeasivo approximation. In this way A,B,0, A.c , are fimnd, 
and afterwards the clearance to which wo have alluded is apjdictl. 
Finally the cleared A,B,C, Ac., are treated exactly as weio the 
components of the tido.s of short period. Special forms and tables 
have been prepared for facilitating these o^icratiuns. 

V. Synth K trc Method. 

§ 28. On. iht Uddiod and Notation. 

Synthetic The general nature of the synthetic method has been already 
method, explained ; wo now propose to develop the expn*s.sioiis for tbc tide 
from the result as expressed in the harmonic notation. 1 1 it should 
be desired to mako a comiiavison of the resulf.s of tidal observation 
aa expressed in the synthetic method with those of the Imriiionic 
method, or the converse, or to compute a tidc-tablo from the har- 
monic constants by reference to the moon's transits and from the 


declinations and iwirallaxcs of sun and moon, the anal}tical ex- 
pressions of the following HcctioiiH arc iieeessary. 

Ill chapter iv. the mean somUiaiige and angle of retardation or 
lag of any one of the tnles have been denoted by II and x. Wo 
shall heio, how'ovcr, require to inlrodiirc several of tbc M's and k '3 
into the same exjiression, and they must therefore be distiiiguislicd 
from 0 X 10 another. Tins may in gencial be conveniently done by 
writing as a subscript letter the inilial of the corresponding tide ; 
for example H,h, will be taken to denote the H and k of tlio 
principal lunar tide M*. TTiis iiotalioii does not suit the K., and 
K, tides, and we sliall tlierefoic wiito H", k" for the semi-diurnal 
K 2 , and IF, k for the diurnal K| tide. Tbc.se two tides proceed 
according to sidereal time and aiihc fiom the sun and moon joiiitlx, 
and tt synthesis of tlio two ]>arts of each is cficctotl lu the baimoinc 
method, although that .syntliesis is not exitkanod in chapter iv. 
The ratio of the solar to the lunar pai t of the total Ko tide is *46407 ; 
hence *683 11" is the lunar jioition of the total K.^.' riiere will be 
no occasion to separate the two poitions of Kj, and wo shall letam 
the Gynthesis which is eflected in the haiinoiiie method. 


§20. Snm-Pnir.ud lides. 


Tlie jiroccss adopted is toieplncc the mean longitudes and clc-Menn 
menis of the orbit in each t» mi of the h umonie di‘> clopineiil ol the longi- 
schcMlules of § 23 by hour-nngh s, dei linations, and i.aiallaxes. tude and 
At the time t (ineau solar tunc ot ]Joit iedu«*ed to angle) let elemenU 
a, 6, ^ be Vs R.A , dcelinatioii, and hoiii -angle, and / ]i\ longitude roj.koed 
measmed from the “intc i-eetion.” These and othci symbols wben b\ Imhu- 
wiitten with siibserijd a(eint are to apply to the snn. Tlfi'ii i* angle, 
lieiiig the It. A. of the iiiterseetion, welia\e fiom the light-aiiglcd du lina- 
Bphciical tiianglc of whndi the sides aie /, 5, a - e the lelations iion, and 
tan (a - e)~ cos I tan f, sin 5-- sin /sin I (74). paiallax. 

Now' is the Fs mean longitinle ineasnied from tlic intersection 
and s-j* I** mean anomaly ; heme approximately 

/ - .9 - f ■+ 2f sin (9 - /O (75). 

From (74) and (75) we have uppioxiinatcly 

tt-=^9+(v -4} + 2^sin (v- p) tan- J/ sin 2(s-f). 

Now, 7i laing the C’s iiipaii longitude, t + 7i is the snlereal hour- 

angle, and 

lleiKC 

/ -f - 9 - (e t 2c sin (9 - j/) ~ tan- J/mu 2> - {) (76), 

Again, if we put 

cos'’A=-l - J sin- / (77)f 

\Yc have a]>pio\iinate]y fioiii (74) and (75) 


w lienee 


i oi-t? - cos- A 
hiii‘‘*A 

mu 5 cos 6 dS 
c sin-A dt 


-cos 2(9-1) 
= .sin 2(9 - i) 


. (78). 


Obviously A IS siieh a dcelniation that sin-A is the inraii value of 
Mil- 5 during a lunar month. Again, if P be the ratio of the I’s 
pamll ix to her mean j»aralla\, the ecpialion to the elliiKse desciibed 


gnes 


alienee 


(/'-1)=5C0S ( 9 - ;/) 


.IP . , , r (w 

t’ (F - JD} at J 

Now* It apjMais in Mlndule A of § 23 that the argunicnts of all 
the liUidi seini-diuriMl tides aie of the tjum 2(M h~ v"dLl[s-^) 01 
rfc\..9- It IS elear, theiefoie, that the eosim s ol sueh angles may 
by the relalion.s (76', ,7^<\ (7fi)be expressed m tei ,iis ol hiuu -angles, 
deelinations, and xiaiallaxes. Al^o by nnsiiis ol (77) we may inlio- 
dine A in }>laee ot 1 in tlie » oeirn ient'* o! each teim. An ajquoxi- 


Jlrport to the Ilnfi.sh Ai,x(teintum foi 18v>5, the details ot the piocesH's 
indicated are given. 

Befoio giMiig till* foimula it nnist be lemniked that the rcMilt Age of 
is expre.ssed more .snceinclly by the introduelion of the s\mbol 6'diclma- 
to denote the Fs deelination at a time earlier than that of obsina- tional 
tioii by an iiitcival winch niav be ealled the “age of tlie dt*i linn- am! p;i- 
lioiial inequality,’' and iscompute«l from the formula tan ('F’- k „^'2or tallactie 
or 52** 2tan (fc"-x,„). Similailv, it is eoiivcnienl to intioduee y*'e»ire<- 
to denote the value of P at a lime earlier than that of obseriatioii tions. 
by the “age of the parallaetic iiicquahty,” li> be computed liom 
tan (Km- *fn)/(<»'“ ®) 105** *3 tan (sm-ic„). These two “ag«s ’ 

prolmbly do not differ in general much fiom a third pciiod, com- 
puted from (x, - K„)/2(<r - 1 ;), which is ealled the “age of the tide.” 

The similar series of transfoiinatiuiis when aj>plied to the 8|d*‘r 
tides leads to simpler losults, because A, is a constant, being 16 *33, 
and the “ages” may Is* treated as zero ; besides the terms <lepeiid« 
ing on dSjdt ami 'dPJdt are negligible. If now we denote ijy hj 
tlio height of water with reference to mean watei mark, 111 so fiir 
as the height is affected by the liannonic tides AIj, f'j* Kjj, N, L, 

T, R,* the barmonie exi»re.sbioii is tiansfoi mod into 

1 R is t 

does tft N I 

IB.k] of 8 


Rinallnr solar elliptic 1i«Ic lM*«rni;{ the aame relation to T that L 
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, ros- A 

(‘OS'S' - 


» 008 (2^ - 
008^ A , 


BiirA,- css II' cos (2^-0 

tan°A,J bin {2^1/ ~ Km) 


bill'*' A^ 

sin S 008 S <iSr _jC 83 „ 

0* sin'** A, dl L<'08 (ic" - icw) ' 
cos* A , ,v , \ H„ 008 *■„ - Ih cos k/ 


+ A 

CDS- A, 


dPIdl 


II, 


- 1 ) 

H, 


--'cos(2f-() 


coa(2if',- 


.£2?,^ »r«i, 

«cos“ H, (0 - tJ)L 


«cos“ A, (0-0)1 
whci'e e is an auxiliary angle deiined by 


ih 

* C08(lC«-X„) 


-Jk 

COHKf 


"^)J«n(2^-*».)(80X 


. Hn Sin SI ti iTf 

tane=,, „ 

lln cos K« - OOb #f| 


,.(81). 


Com- 


ment of 
synthesis. 


The first two terms arc the princijuil tidos, and the idiysioal origin 
of tlie remaining small terms is inuicatod by then involving 3', 
ddjdt, 1\ dPldU The terms in dhldi and dVldt aie generally 
smaller than the others. 

The approximation may easily be oarriod further. Dut the above 
is in some respects a closer approximation thnn the expression from 
wbigh it 18 derived, sineo the hour-angles, deoliiiatioiis, and paral- 
laxes necessarily involve all the lunar and st^Lir ine<|ualitics. 

§ 30. Syntheses of Solar and of Lunar Portions of t?us 
Semi-Diurnal Tide, 

Let us write 

ros* 8' - eob* A , 

r» + 


M = '■■“!^II„ 

cos^ A, 


cos* A 


bin* A^ 

1 f „ cos Kn “ IL oos Ki 
c 008 e 

-cos' 


683n"cos(/^"-ifJ 

008 (€ — b,n) I 


(«H-Km) = 11" bill (b" - Km) 

cos* S OOS K„ - II/ OOS Kt 


cos*A^ 


1) 

sin 8 OOS 8 dS | 
0 sin* 
cos* A 


,if 

e OOS e 


sin (e-x,ft) 


)no solar 
md one 
'nnar 
lenn. 


i5oo85f/5r *68311" „ , -.I 

'WlHr —ik—l. 

e OOS* A^ 0 - cr L cos (k„. - #f„) cos {tci - k„,) J * 

' ' biirA^ N / / 

2/4, =x, (82). 

Since observation and theory agree iii sliowing that k" is genomlly 
very nearly ecpial to we are justified in substituting Kg for k" in 
the small solar deelinational teriii of (80) involving *31 7 11". Then, 
using (82) ill (80), 

hj = M OOS 2(\(' - /*) + cos 2( V', - /*,) (83). 

If the equilibrium tlieory of tidos wore true, caoli II would be jiro- 
portional to the oorrespomliiig term in the harmonically developed 
potential. This proportionality holds nearly betu ecu tidos of almost 
the same speed ; hence, using the expressions in the oolumn of co- 
effioieiits in schedule [B, i.], § 23 (with the additional tide 11 there 
omitted, but having a eoelfioient (T,/r)J. Je, cos^Jw, found by sym- 
niotry with the lunar tide L), and introducing A^ in jilace (if u in 
the solar tides, we may assumo the truth of the proportion 

81 u’'A, “» e, 

With this assumption, M, reduces to 

' = + , 8(P,- I)]. 


(84). 

This is the law wliioh wo should have dciivcd directly fiom the 
equilibrium theory, with the liypothesis that all solar semi -dim iial 
tides sitlfor nearly equal retardation. Save for meteorological intlu- 
eiices, this must certainly be true. 

A similar synthesis of M cannot he carried out, because the con- 
siderable diversitjr of st»ocd amongst the lunar tides makes a similar 
appeal to the equilibrium theory incorrect. It may be seen, liow- 
ever, that it would be more correct to write cos* 6' instead of cos* A 
in the coelHcicnt of the prallactie terms in M and 2/a. 

The throe tenns of H in (82) give the lieiglit of lunar tide with its 
docliiiaiional and jiarallactic corrections, and similarly the foniiula 
for fi in (82) gives its value and corrections. 

If now r denotes the mean solar time elapsing biiico the moon’s 
upper transit and y the angular velocity of the earth’s rotation, 
it IS clear that the moon’s hour-angle 

^^(y-da/dOr} 


and, since Mco8 2(^-/i) is a maximum when ^2= /a or difiers ftxim 
fi by 380", it follows tliat fijiy - dajiU) is the “intervar’ from the 
moon’s upper or lower transit to high A.'uter of the lunar tide. Since 
r is necessarily less than 12^, w'e may during t)ie interval fixim transit 
to high water take as an approximation daldt-c, the moon’s moan 
motion.^ Hence that interval is /a/( 7-0), or A/* hours nearly, 
when fi is cx])ress(Hl in degrees. ’JTms (82) lor fi gives by its first 
term the mean interval for the lunar tide, ami by the subsoquout 
tcims the deelinational and parallactic corrections. 

Wo have said that the synthesis of M cannot bo carried out as ApproiU 
ill tlio cose of but the nartial synthesis below will give fairly mate 
good 1*080118. 'JTic proposed fonnula is formula. 

- - «*! A , - . cos* 3' - cos* A -on . 

A ilSS-A— *-) 5 

^-083 II" bill (*" - Km) ir« ! 

M, = II. j 

' 'cos* A, ** 

2/1,= If, (86). 

Those formula' have been used in the example of the computation 
of a tide-table given in the Admiralty Scientific Manual (1886). 

§ 31. Synthesis of Lunar and Solar Semi-JHumat Tides, 

Let A bo the excess of ^’s over O’s K.A., so that 

A = a-a,, '1 

^,=-^4- A, [ (86). 

and ^ hj = M cos 2(^ - /i) -f co.s 2(^ + A - /i,) j 

The synthesis is then completed by writing 

H cos 2(/i - ^) = M -t cos 2( A - /i, + /i), 

31 sin 2(/i - 0) - M, sin 2(A - /i, +/i), 

so that h2 = H cos 2(^- ^) (87). 

Then H is the licight of the total si'ini-diuriial tide and 0/(7 - da/dt) term- 
or 4>l{y-(r) or 5*0 0, wlicii 0 is given in degrees, is the “interval" 
from the moon’s transit to high water. ^ 

'I’lio foimulie for 11 and 0 may he written 

H = V I M* + M / + 2M M, cos 2( A - /*, *f fi)} 'I 

M, sin^A - /i, 4; /i)__ J- (88). 


Synths- 
sis to 
obtain 
single 


tan 2(/i - 0) 


M 4 M, cos 2(A - /i, i /i) J 


They may Ikj reduced to a foim adapted for logarithmic calculation. Fort- 
Siiic(*. A goes through its ocnod lu a lunation, it follows that H nightly 
and 0havc inequalities wit n a iiciiod of half a luuntion. These inequal- 
iiie called tlie “fortnightly or semi-immstrual inequalities" in theity. 
height and interval. 

Spiiiig tide obxiously occuis when A=/i,~/i. Since the mean 
value of A is s-h (the difference of the mean loiigitudjs), and since 
the mean % alucs of /t and /i^ are ix,, it follows that the mean 
value of the period elapsing after full moon and clmiigi; of moon up 
to spring tide is (jc, - Xm)/2(0 - 17). The association of spring tide 
with full and change is obvious, and a fiction lias been adopted by 
which it is held that spring tide is generated in tho.se configura- 
tions of the moon and sun, but takes some time to reach tlie port 
of observiilion. Accordingly (x, - x„,)/2(0 - 17) lias been called the 
“age of the tide,” The average age is about 36 liours as far as Age of 
ohsc‘1 vatioiis have yet been made The age of the tide tqqicars not tide, 
in geiicial to difier very mucli from the ages of the deelinational 
ami paiallactic inequalities. 

In computing a tide-table it is found practically convenient not 
to use A, which is the difference of K.A. s at the unknown time of 
high w'atcr, hut to refer the tide to Aq, the difference of lt.A.’8 at the 
time of the moon’s transit. It is clear that A^ is the apparent time 
of the moon’s transit reduced to angle at 35" per liour. We have 
alroady remaiked that 4>l{y -daldt) is the inteival from transit to 
high winter, and hence at high w^atcr 

i-i»+ ^-dajdt * 

As an approximation wo may attribute to all the quantities in Refer- 
the second term tlieir mean values, and we then have i;® 

moon s 

A = Ao 4- — transit. 

A - /*, + /!= Ao - /i, 4*^— ^/* = Aq -■ /1, 4* Up (20)« 

Tliis approximate formula (90) may lie used In computing from 
(88) the rortnightly inequality in the “height" and ‘‘interval.’* 

In this investigation w*o have supposed that the deelinational and 
parallactic corrections are applied to the lunar and solar tides Iw* 
fore their synthesis ; hut it is obvious that the process iiiight be 
roversed, and that we may form a table of the fortnightly inequality 
liascd on mean \ alucs II, « and 11«, and afterwards apply corrections. 

This is the process usually adopted, but it is less exact The liiboui 
of computing the fortnightly inequality, especially by grapbical 
methods, is not great, and the plan here sugg ested seems preferable. 

1 The tide has been referred by LubUick and ©there to an earlier traniit 
and not to the one iinniediately preceditiK tt»e time under c<*naidenition. in 
this cose wc cannot admit with great accuracy that dakit* 0« sino® the interval 
may bo 80 or 40 hours. 


and 
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g 32. Diurnal Tales. 

Dinrniil These tides have not Ixicn u.sua11y treated willi rompletniim iii 
tides not the syiitliotic method. In the tidc tables of tlie British Adniirulty 
easily we find tliat the tides at some ports are “affected by diurnal lu- 

treated e(][uality '* ; such a statement may be interpreted as nieaiiiii^ that 

syiithet- the tides nro not to be predicted by the information pven in the 
ically. so-called tide-table. The diurnal tides nro indeed eonijdex, and do 
not lend themselves easily to a complete synthesis. In the liar- 
inonic notation the three iinjKirtaut tides aie and the lunar 

iiortion of is nearly eiptal to 0 in heij^ht, whilst the solar ];iortion 
is nearly equal to P. A complete synthesis may lie carried out on 
the lines adopted in treating the seini-diiumal tidc.s, but the ad- 
vantage of tut plan is lost in conseqniMice of largo oscillations of 
the amplitude through the value scro, so that the tide is often 
represented by a negative quantity multiplied bv a < ircular fnnotion. 
It is best, then, only to attempt a partial synthesis, ai.d to admit 
the existence of ti\o diurnal tines. 

Wo see from schedules [A, ii.] and fR, i.], § 2.*!, that the princijial 
diuriiol titles are those lettered 0, P, Kj. Of these Kj occurs Itoth 
for the moon and the sun. The synthe.sis of the two parts of K| is 
effected without diHicuIty, and the result is a formula for the total 
Ki tide like that in [A, ii.], but with the v uliich occurs in the nrgu- 
nieiit replaced by a diffcitjnt angle denoted as v\ I f, then, avc u i ite 
Vq — ^ “ 25 — V *4 2^ I* Jv 1 V 

+ / 

the three tides 0,Ki,P arc w*rittcn as follows 
O = t u IIq cos ( \ 0 “ 

K, = r 11 'cos(V'-k';, 

P ^ - H^cob [V' - a' - (27* - e') i - 5^)] .. (92). 

The la.st two tides have very iieaily the same sj»cc<l, so that we 
may aRsunie and that has the same lutio to JT sh in the 

equilibrium theoiy. Now, in sehcdiilcs [A, ii.], [R, ii.], § 23, tiic 
coefficient of Ki, viz., IP (the .sum of the lunar and solar paits). 
•26522, and the coellieicnt of P, viz., is ‘08775, so that 11' 
0*023 or say — 3 II^h IIimjco we have 
Partial K, + r=-ir[r- \ cos(2/*-/^lcos(V'~0 

synthesis - IP J bin(27* - e') bin (\ ' - k*). 

If, therefore, wc put 

IPcos^^IPfr- 

ll'sin J IPbin (2/i-i'') j *” 

K, + P~U\os(V'4 
It is clear that \j/ and IP have a bcmi-aiinual inequality, and thero- 
foie fur several ^^ceUs together IP and \j/ may Ik* lieulwl as constant. 

Now sujqMise that ue compute Vy uml V' at the epoch— that is, at 
the initial noon of the period during whudi ^\e wibh to ])rcdict the 
tides — and with these values juit 

fy =s jCy -- Yy at epoch, = k' - V' at epot h - 

Then Iho speed of Yy ii 7-2<r, or per hour, or 

SCO* - 2.5**0073 per day ; ami the speed of is 7, or 15"*04100iS0 
IH'i* houi, or MCO'-OS.'iC "per day. Il<*u<*c, if t be the mean solar time 
0:1 the (a + l)th day tiiiee the initial moment or epoch, 

Yy - j^y - C60'’n 1 1 ;r-943 t - f,, - 2r.'’*3r,7H, 
Y'-Pvf'-"P=ihh>“yt + 15*’04l t-f'-t- 0 ysOii. 

Diurual Therefore the dim iial tides at time t of the {n f 1 }lh day arc given by 
0 fylly cos f ] 3 ’-943 1 - ^-y - 2.r’307H] 

Ki + P = lP cos [15’ 041 1 - r I 0* 98GaJ 

height of 

II W. fiubstituto for t the lime of high or low iiatcr as eonipiited 

anlLW. sinqdy from the soiui-diuiiial tide, it is clcai that tin* Hum <»f tlio.se 
* two cxpn'ssionrt uill give llio diurnal coircetion foi height of tide 
at high or low water, jirovided the diurnal tides ur • not veiy large. 
If uc consider the maximum of a function 

A cos 2(t - a) + 15 cos ^^(t - ft\ 

where 15 is small compared with A and n is iicaily unity, we sec 
tliat the time of inaxiinum is given appioximatcly by t — a, with a 
correction 5t determined from 


. (03), 


1 


(94). 


- 2A bin (25t) - uR sin ;i(a - )3;-. 0 ; 

180* 7iR . , 

or St -- — 

Diurnal In this wny vo fiml that tho rorrertions to tho time of high wator 
(orrec- from O and Ki + P arc 

lion to / /T \ f Tf \ 

tinio of «ty - 0h-988( 1 ) V/® sin [13"*943 1 - fy - 25**367//] / 

Ii.w. ^ (W). 

ttud L.\V. ?P= - 0h-98sS^l j£ Bin [15* 0411 - f'-t 0**9S6//1 ) 

II denoting the height and t the time of high water as computed 
. from the semi-diurnal tide. 1 f t next tleiiotes the time of low water 

the same corrections with opposite sign give tho coireetions lor 
low w'ater. 

If the diurnal tides are largo a second approximation will ho 
necessary. These fonnulm have been used in com put mg a tide- table 
in the example given in the Adtairalty Scicatijic Manual (1886). 


§ 33. Explanaiion of Tulal Tenm in eonnilon use ; Datum LeveU. 

The mean height at spiiiig tnle hetween high and low wafer is Tidal 
called the sjtrimj nV, and is equal to 2(II,„ t II,). Tho height teriiis ex- 
between mean high-water inaik of m*ap tide and mean low -water plaint il 
mark at spring tide is called the nmjs and i.s equal to 2linf 
The mean height at neap tide httueen high ami low water is called 
the neaprange; this is equal to2(II„,- 11,). Neap range is usually 
aliout ono-thinl of spiing range. The mean pciiod between full or 
change of moon and spring tide is calletl the age of the tide ; this 
is equal to {fCg- Km)l2{<r- ti)^ or, if x, he exitiessod in ilegice.s, 

0 ^*984 X (x, — Kfn) ; x, - n commonly about 36 , and the age about 
36*^. The period elajisiiig Iroiii the moon’s up|K*i or lowei transit 
until it is high w^atcr is called the interval 01 the lunitufal intei ud 
The interval at full moon 01 ( hange of moon is c»ll«‘d the estahUdi- 
mnd of the port or tho vuigar edaihshmnit 'J’hc iuten al at bpiing 
tide is called tho run erf rd ni mean cdablisimrnt. 

The mean establishment may he found fiom the vulgar establish- 
ment by means ot the spring and lU'jip use and the age of the tide, 
as follows. 

^I-ict a l)c the age of the tide ledueed to angle at the rate of 
1**016 to the hour. Then the mean cstahhslmient in hours is equal to 
the vulgar estahlisli me lit 111 hours, diminished liy a]teuod expies.sid 
ill hours niimeiically etpial to 5*-) of the angle whose tangent is 
II, bin a/(n„i + II, ( osa), CNpicssc d in degiees. AKo ll,/ll,n is equal 
to the latio of the excess ot spniig use over neap use to neu]) rise. 

The rreiich have c.il!ed a <|uaiitity which njipeais to be identual 
with ir«+H„ or lialf the spiing use, the unit of height, and then 
define the hciglit of any other tide by a tidal coiifK lent ^ 

The practii’c of the Rtitish Adiniialty is to refer thmi soundings Adiuir- 
and tide-tahlcs to “mean low -water inaik of 01 dinary .spiing tides.” ally 
This datum is found by taking tho mean of the low -water luaiks of datum, 
such ohsen atioiis at spiing lule as me available, or, if the ohsei- 
vations aic very extensile, by excluding fioni the mean mk h spimg 
tides as appear to he ahnormai, owing to the laignicss of the moon's 
jiaralhix at the time or any other cause. Tlie Adiiiiialty datum n 
not, then, susceptihlc of exact scientific definition ; hut, when it 
has once been fixed with reteremc to a Umch maik ashore, it ij 
cxpediint to adhere to it, by wliatever jiroccss it was fiist fixed. 

It IS now proposed to ado])t for any new' Indian tidal stations a Tiidinn 
low'-wnler datum for the tide. table to be called “ Indian low' water datum. 
maik,'’''and to he defined ns H,„-f 11,4 11'-+ lly hclow' mean- water 
level. Although such a datum is not chosen fiom any piccise 
.scientific eonsnlerations, it is susiejitihlc of exact definition, is 
low' enough to exclude almost all negative entiies fiom the table (a 
iine qua non for a good daluiiO, and will diller hut little fiom the 
Admii ilty diitiim, liowt \ti that maybe determined. A valuah’e 
list of datun le’ els is giuni hv ilr J. Shoulhred m a JlqHjrt to the 
Riitish Association in 1^79. 

§ 3i. On the Ih dart ton of Ohnervat tons of High and Low Watci ® 

A continuous icgister of tho tide or i>hsei ration at fixed intervals Ohserva- 
of tune, stub ns each houi, is certainly tlic best; hut for tlie tions of 
adequate use of such a lecoid some jd.iii analogous to haiinonic II. W. 
anal} SIS is necessary. Ohscrvati(U).s of high and low' water only nudL.\V. 
ha\e, at least until recently, been moie usual Rome care has to 
be taken with respect to tlie.se ohsci vat ions, for about Ingli ami low' 
water an irrcgiilaiity in the rise and fall becornc.s \eiy iioticcalde, 
espeiiallvif the ]»lace of observation is badly chosen ^ Observa- 
tions sliouhl thejcforc he taken evciyfncoi ten minutes for lialf 
an hour or an liom, einl»ra<’iiig the tiire of high and low watei. 

The tunc and liciglit of high and low water .should then be found 
bv plotting down a euive of heights, ami liy taking as the tiue 
tide-curve a line wlucli presents a .sweejnng eiii vature ami .smoothes 
away the minor luegulaiitirs. A mmlai hut less elaborate pioeess 
would render houi ly ohsor\atioiis more jicrfect. In the reduction 
the immediate ohjee t ih to connect the timrs and heights of high 
and low water with the moon’s transits by means of the establish- 
ineiit, age, and ioitnightly inequality 111 tho interval and height. 

Tho reference of the tide to tiic establishment is not, however, 
scientifieally desiiahh, and it is better to dclciminc the mean 
estahlislirnent, whnli is the mean intenal from the moon’s liansit 
to high water at spmig thlo, ami the age of the tide, which is tJio 
mean peiiod fiom full moon and change of moon to spiing tide. 

For these pui poses the observations may he conveniently treated Clraplii- 
graphically.* An eipially divided lioriyontal scale is tak«‘ii to cal treat- 
lejireseiit the twelve hours of the clock of <*ivil tune, legiilateil to meut. 
the time of the j)ort, or - more accuraftly— aiiauged ulwavs to show 


1 hi'p TIfttt, PhtHnmi'nf <tei MaTh», p IM, PanH. lsy» 

* See I*iefaeP8to Indmu OJhnnl 'I niedahUs/m IS'*? ,a.iv 

* Fomuleil on Wlu'weirH III tide " Titles ", III AdmutltySi J<ri>iuu((ed 1841), 
and on Aiiv's “Titles ami Waves,” in /i»n/ Mttn p 

4 Waves with a jieniKl nf Imm five to twmfj niiiiuti's aie very coininon, wid 
apwar to Is* analogt ns to tlie “M’ltheh" ol (niieva Hud^otlier JiiKeH oeo 
Korel, Jlttlletin Sue. Vaiul Sii JVa/ , 1S7;1, ls7'», 1S77, niitl Aiin (smifeC 
Phiistuite, vol. IX , ls7i>, I'umpte-* tOintnt, ls7n, Aith .sci , fh , An/., ire/ttro, 

1885 ; also Airy, “t/n the Titles ot Malta.’’ J’tu/ V tuns , 1878, Ijart I; 

® For H nuinerieal treatment, w'e //iivctiou^ for Jleduting litial Ob$ervation$f 
by Coiumaiitler hurdwoutl, K N., London, lb7n. 
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Craplii- aj))>art*nt time by btiuj fast or slow by Ibo equation of timo ; ibis 
ciil deter- tiine-scalo represonU tbo tiiiio-of-clock of the moon's transit, either 
litiuation Upper or lower. The seole is perhaps most conveniently arranged 
ofestab- ill the order Y, VI, . . XII, I . . . 1111. Then earn interval 
liHUmeuty of time from transit to hmh water is set olF as an ordinate above 
the corresponding timc-of-clock of the moon's transit A sweeping 
curve is <liMwn nearly through the tops of the ordinates, so as to 
cut off minor irregularities. liText along the same onlinatcs are set 
oft* lengths corresponding to the height of water at each liigh water. 
A second similar fimire may bo made for the interval and height at 
low water. ^ In the curve of high-water intervals the onlinato 
corresnondlng to XII is tin ostablishmciit, sineo it gives the time 
of hign water at full moon and change of moon. That ordinate of 
Jiigh-watcr intervals which is coincident with the grcate.st oi'dinato 
of high-water heighta gives the moan cstahlisliincnt. Since the 
moon^s tnmsit falls about fifty minutes later on eacli day, in setting 
off a fortnight's observations there will ha about five days for each 
four times-of-clock of the up^ior transit. Hence in llioso figures wo 
may regard each division of the time-scale I to IF, II to ill, Ac., 
as representing twenty-tivo houia insteatl of one hour. Then the, 
distance fiom the greatest ordinate of high-water heights to XII 
14 called the ago of the tide. From these tv o figures the 1 imcs ntid 
heights of high and low water may in gcnciMl bo predicted vitli 


fair appro\imatio:i. VCm find the tlmo-of-clot k of the moon’s ujqicr GraphU 
or lower transit on the duy, correct by tho equation of tinic» itiad cal pro. 
off the correS|K)iiding heights of high and low water from the figures, diction, 
niid tho intervals being also read off are added to tho timo of tho 
moon's tiansit and give the times of high and low watch At a!l . 

1 torts there is, however, an irregularity of heights and intervals 
letnecii succcbsivo tides, and in cousequonco of this the curves inv- 
sent more or less of a zigzag aptiearauco. \Vhero tho isigzAg i.s 
perceptible to the eye, the curves must lie smoothed by drawing 
them so as to bisect the zigzags, hecauso these diurnal inequalities 
will not prc.sciit themselves similarly in tho future, AVhen, as in 
some equatorial ]iorts the diurnal lidos are large, this method of 
lid d prediction fail.s. 

This methml of workinjj out observations of high and low water Mtlliodi 
was not t he earliest. In llie ^f^!ean^q^^c Ot leatc, hks. i mid v. , Laplucc of La- 
treats a large mass of tidal observations by dividing Ibcin into idnce, 
classes deiKinding on the conflgunitions of the tidc-gciievatiiig liodies. LiiblKM I 
Thus he scj>aratcs the two syzygial tulcs nt full muon amt change Whewvl 
of nimm and divides them into equinoctial and solstitial tides, 
lie takes into considcmlioii tho tides of several days emhracuig 
these configiiiationM. He goes through tho tides at quadratures 
on till) same f^cncral jdaii. 'fhe clfects of declination and parallax 
and the diuriuil inequalities are similarly treated. Lubbock 


A M. Viam^ P M. 



Trans,j 1S31 sq,) improved the nictbol of Laplace by taking into 
account all the olwcjvcd tide.s, and not merely those api>crtamiiig 
to certiin conliguralioiis. He divided the observations into a 
number of classes. Fii-st, the tides are separated into paicols, one 
f jr each month ; then each parcel is sorted according to tho hour 
of the moon's transit. Another eUssilicatiou is made according to 
declination ; another according to paiallax ; and a last for tlie 
diurnal inciiualities. This plan was followed in treating the tidc.s 
of London, Brest, St Helena, Vlynioulh, Portsmouth, and Sheenies 
"iVhewcU (Phil. , 1834 s;.) did much to i educe Lubbock's 

results to a inatbematieal form, ami made a highly iinporlant 
advance by the introduction of griqdiical methods tiy means of 
curves. The method explained above is due to liini. Airy remarks 
of AVliewell’s papers that they appear to ho “ the best specimens of 
loductlou of new observations that w’c have ever seen." 

TI, Tidal Is.stutjmkxts and Tidal riiF-DicTiox. 

S 35. Oenrral Jl^narhs, 

bserva* Practical tidal W'ork is divisible into the tbroo stages of observa- 
en and ration, reduction of observations, and prediction. 

«dic- The simplest observation is that of the lieight of w'atcr on a 

m, ■ — — ■ ' ' — - — ■ 

1 An example of this kind of cnn’c for the hiKh-watcr lioiithts f«»r JJomMv, 
drawn autoniktioally by a tKle-cange, would be ahowu by all the IukU 

w'atcni tog«‘ther (aa in fltf. 8 ) by a continimiw curve ; and a similar curve 
may lie eonatrueted for the low waters, lii this case, Imwcver, tho hours 
cif the clock ars repeated twice over, ao that the nmming and ri siting tides 
oeeur in diflbrent halves of the figure, and the hour! aro not hours of tho 
lamm's tmiislt, but tho aetnal titnea of high water. It is obvious tliat tho 
•eparation of the moruiog and evening tides prevents the occurrence of the 
stings referred to. 


graduatml staCT fixed in the si'a, with such allowance as is jio&sible 
made for wnve-motion. It i.. far hetlcr, liow»*vcr, to sink a tuho 
into the sea, into whn h the w*atcr xwnetrates through small hob s. 

Tlic wave-motion is tlius annulled. In this calm water there lies 
a float, to which is attached a cord passing over a jiulley niid 
couiiterjioiscd at the eml. Tho motion of tlio coiinteriioiso against 
a 8(‘ale is observed. In either case tho ohsevvations may he made 
every hour, wliich is iireferablc, or Ihe limes and heights of high 
and low W'ater may ho noted. We have explained in § 34 tho 
inethoils of reducing tho latter kind of oWrvatioii. Although 
more appropriate for rough observations, tlii.s method is suscoptiblo 
of great accuracy when caiefully used. It ha.s been largely KUp<r- 
scdtnl by the harmonic method, but is .still adhered to by the linli.^ll 
Admiralty. In moro careful obaen'ations than tliose of whieli wo 
are speaking tho tidal rceord is autonintic and continuous; tho 
reduction may be, and probably at ^onio futuro time will bo, 
mechanical ; and tho prediction is so already. We shall thoreioro 
devote some Kp,aco to general dusenptions of tho three classes of 
instrument. The harnionui mluctioiis aro at present (1887) actu- 
ally done numerically, imd in chapter iv, we liavo indicated tho 
nature of the urithuietical procosses. 

§ 30. The Tide-Gauge, 

Tho site for tho erection of a tido-gaugo dcpeims on local circniu- Tide- 
stances. It should be idaced so as to iirosont a fair representation gauge, 
of the tidal oscillations of tbo surrounuing area. A tank is gener- 
ally provided, communicating ly a channel with the sea at about 
10 feet (moro or less according to tho prevalent surf) below the 
lowest low'-watcr mark. In many cases on open coasts and (v9s> 
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fluently ia estuarica ilie tank may bo diaiiciisod \vit1i. At any rate 
wo supposo that water is ^u'ovidcd rising and falling with the tide, 
without much wa\'e» motion. The nature of the installation de- 
pends entirely on the circumstances of the case. A vertical pipe 
IS fixed in the w*ater iii such a way as to admit it only through 
hbles small enough to annul vrave- motion and large enough to 
make no sensible retardation of its rise and fall in the pipe. The 
diiunieter of tho pipe differs greatly in diffcicnt instruments : some- 
times that which we liare described as tho tank serves as the jupc, 
and sometimes tho pipe alone dips into tho sea. A cylindiical 
usually a hollow metallic box or a block of greeii-heurt wood, 
hongs and noats in the and is of such density as just to sink 
without 8U|)|iovt. In Sir V. Thomson's gauge the float hangs by 
a.iina platinum wire, in Newman's (used in India) by n metallic 
ribbon. In the latter a chain liangs at the bottom of ilio float of 
such weight that, whether the wwter be high or low, there ia the 
same upward force on the float. It is necessary that the pull on 
the float should be constant, otherw iso a systematic error is intro- 
duced between rising and fulling svater. The suspension wiic is 
wnip^d round a wheel, and imparts to it rotation proportional to 
the nso and fall of tide. By a sinqdo gearing this wliocl drives 
onother, by which the range is reduced to any convenient extent. 
A fine W'iro wound on tho final wlwad of the trani dmgs a ]>eiii*il 
or pen up and down or to and fro proportionately to tho tid.d 
oscillations. Tlie ]»cncil is lightly pressed against a drum, which 
is driven by clockwork so as to make one revolution per day. The 
jMsn loaves its trace or lidc-ciin'c on pdj»or wTapja'd lound the 
drum. Generally, however, the ]>ancr is fixed to the drum, and 
the record of a fortnight may Iks taken without change of |wi]»er. 
All cxamjde of a tido-ciirvo for Apollo Bunder, Bombay, fioiii l.st 
to 16th January 1884, if hliowui iii fig. .3. Soiiietimca the paja^r 
is in a long band, which the drum picks off from one coil and 
delivers on to another. The contact of Ibc jicii must bo such that 
the work done in dragging it over tho jiajH'r is small, otherwise a 
var}dng tension is thrown on to the float wire, llcuce, if the fiic- 
liou is considerable, the float must be large. 

The (‘onditioUs necessary for a good tide-gauge ajijiear to be bett‘'r 
(<atisricd by Sir AV. Thoin.son’.s than by any other ; but, as Ins ni- 
si riiment is r«*ceut, other forms lunc been much more extensively 
used, and have worked well. The i»ocuhanty of Thomson’s lide- 
gaugc is that, by giving the drum uu inclination to llie veilical, 
the pressure of the pen on the jiapcr and on its guides is very dcli- 
< utely regulated to tno minimum necessary for cirecting the pni])ose. 
In other gauges the dimm has been cither veitical or horizontal, and 
the amount of friction has iicccssaiily been considciably greater.^ 

§ 37. The Harmonic Analyser, 

If a funciion 7/ be exiu eased ns a series of liaimonic ttniis, and 
if one iMiir of lliesc terms be Acosii/ + B bin n/, then, if T be a 
' multiple of the complete noriod 2w///, wo ]m\e 

A = Jfvos nt dff B -= J‘^Hh\\\ nl Jt, 

Thus a nuudiiiio which w'ill effect these integrations will give A and 
B Such a machine has been iiivciitod by Trof .Ininc.s Thomson 
ami perfected by Sir AV. Tiiomson. In fig 4 let TT' be a eiix'ulur 
table, capable of rotation about the 
iijcliiied shaft s. Let S be a sphere 
totichiug the tabic anywhere along 
its hoiizontal diameter. Let C he a 
cylinder, of somewhat smaller dlnii- 
cter than the sphei’c, cajiable of rota- 
tion about a horizontal a.xis ]inrallel 
to the table, and touching the stiheiw 
so that t’S is pai-ailel to IT'. Sup- 
pose that the point of contact of tno 
sphere with tho table is distant x 
from the centre of the table, and 



Fio. 4.— Ilamioiile analyser. 


nearer to us than the shaft ; then, when the shaft 9 and the table 
TT' turn in such a direction that T rises from the pajH'r and T 
goes below it, the sphere will turn in tho direi-lion of Us anow'. If 
tlw radius of tho sphere is «, and tliat of the e^dimlcr h, then, when 
the table turns tlirough a small angle 5^, the st»bero turns through 
xSe/a and the cylinder through xdSjk This angle vanishes if S 
touches the talde nt tho centre, and is reversed if the spbeio be 
niove<l across to tho other side of tho centre. Also whilst the 
table is turning tho sidiero may lie rolled backw'ards and forwards 
without rubbing, and thus transmits motion fioni the tabic to 
tlie cylinder without sliptdng. Now suppofw' the tiiniing of the 
table is so eoiistraiiiod that 8^ -/tens whilst r is eonstmined 
to be equal to the arbitrarily varying quantitv II. Then the 
tobd an^e turned tbrougb by tho cylinder, as the macbine runs, 
is proportional to /H eos '^c/^. If wc impait to tho table a simple 

1 For flirtlifnr details concerning the establiRhment of tide-gauges, see Mator 
BnddVi JAummI Tidal Olmrvatuni^ London, 1887, and Sir W. Thouison, **Ou 
lastrunea^" in lMt» CU\ Uv. p. 10. 


harmonic oscillatory motion, with a periud proportional to the lunar 
hall-day, whilst the spbere moves, relatively to the tentro of the 
table, pioiKU'tionutely to the tide-bcigbts on the same time-scidc, 
then, at the end of a 8uf!i<*ient number of lunar days, we sliall fiiid 
that tho total angle turned tliiougli by the cylinder is proiiorlioii.il 
to either the A or B component oi tho lunar Bcmi-diurnal tide. An 
index, which points to a dial, lu.iy be li.\ed to the cylinder, so that 
the required result may be read olf. 

In the liarmomi: nnalyser the tule-eurvc diagram is wrapped on a 
drum, which is turned by one band, wlnlht with the other a pointer 
ia guided to follow the tidc.eur\c. As the diuin turns proimrtioii- 
ately to mean solar tune, appiopnato geaiiiig eauhcs two tables to 
execute liarmonio oscillations in phases at light angles, with lunar 
seini-dlumal peiiod. At the same time a loik attaidifd to the isuntiT 
guides tho two spheres so that their distances Iroiii the cviitrcs of 
their tables aie equal to the tide-height in the diagram. The ni- 
de.XfiS attached to the twoevlindeis give 1 lie two ('ompoii»*iit.s of the 
luiinr Bcmi-diumal tide, ami the np]»io\imatioii UMpio\cs the longer 
the tide-cur\ e wdiieb is jwissod tin oisgb the nnn hme. I’oi lesponding 
to each of tho ]»iimM]>ul lunai and solai tnles Iheie me a pan of 
tables, spheres w itb guiding foi ks, and Imdeis similaily geausl, and 
tbei*o is another spbere ami another table, wbieli last alwajs turns 
the s.*iinc way ami nt the same latc as the diuni, fioni wlmli the 
mean height of water is deteniniied. Sm b an nistrunicnt has been 
eonstrueted under the supervision of Sii AV. Thomson, but lias not 
yet been put into praetieal use, so that we cminot say bow it will 
eonipcte with tho aiitbmeti(‘al baniionie aiialvsis. A siiiiihir, hut 
lesscomjdex machine for the analysis of ineteoiologieal obsei vatioiis 
in in constant use in the ileteoiologhal Ollho in London, ami is 
found to woik well.* 

§ 3S. The Tine-Prediding Instrument, 

The fir.st suggestion foi instniniental jiredietioii of titles was given, 
wre believe, by Sir AV. 3 bumsnn in 1S7J, and the instninients sinee 
made have been founded on the pnm qiles vvliit b lie then laid dow n. 
All Kdw.ird Iiob(*rts boie a v'ei} iiiipoitant j»ait in the fust ]»rm tnnl 
lealization of.'^ueli a mac hme, and a title juedietei was eoiiKtineted 
by l/gc for the Indian (loveiiinseiitumlei his diieetioii. Tlionison's 
IS the only instrunniit in r.unqte as }ct in regul.ii juactieal usi- tm 
navigational purposes. It icriuiies niueh skill ami cure iii niaiiii»ii- 
lation, ami it has been ably woike<l by Air Koliort*» foi the ]tioilue. 
turn of the Indian tidc-taldes evir sime its < omiilelion. Wc n ler 
the re.ider to Sir AV. Thomson’s ]in]K‘i on “Tidal Instiunients,” m 
ln,Ht. vol. Ixv , and to the subsequent diMUssmn, foi a full 
account of tin* several insliunKiits. amlioi details of the sliaie lanno 
by the vaiious persons (om*eiiied in the le-ib/ation of the idea. 

Fig 5 illustiuie.s diagrammatieally the natuie of the iri.stiuimiit. 
A cold passes over ami under a sueeessioii of juille}.s, being fixid at 


» a 



one end and having at the other n pen wbuli 
touebes a i evolving dium. It all the piillevs but 
one be fixed, and if that one exeeub s a simjde 
harmonie motion up and down, the pen will cxe- 
cute tlio .same motion with half .unplitiide. If a 
seeoiul pullej' he now given an haimoiiic motion, 
the pen takes it up also vvitli half 
amplitude. The same is tiiie if all 
the pulleys aie in liannonie motion 
Thus the pen suiiis them all up, 
and leaves a tun e on the icvolving 
drum. AVhen the dnim ami pul- 
leys arc so geared that the angular 
iiiotioii of the drum is ])iopoiti()iial 
to mean solar time, vv hihst the bai - 
nioiiic motions of the pul levs cor- « r n. . 
respoiul III laiiRe ond jilms,: to ill 5-T"l^-P«'.li<-11ngln«ln.inent. 
the impoitant luimr ami .sohii tides, tlie trace on the dnim is a 
tnle-cuive, fiom which a tide table may be constructed. Tin) 
liarmonic mofion of the pulley ia given by an aiiangemeiit in- 
dicated only in the ease of the lower pulley in the liguie. 3 In* 
pulle.y frame has attached to its vertnal ]»ortioii a lioii/ontal slof, 
in wliich slidovs a pin fixed to a wliecl. Suppose il "t whilst the 
drum turns tlnougli 16“ tho wheel turns through 2S“ l‘S 4 Kow a 
lunar day is 2 1*84 2 mean .solar hours; lienee as the drum luins 
through 16^x24 *842 the wheel turns Ihiougli 24*h42 x 28° 98f or 
720®. Thus, if the drum turns with an angnlm* velocity pio- 
|>ortional to solar time, the wheel tiiims wifh twice tlie angular 
velocity )»roportional to lunar time, ami the ]uillev gt aud to the wind 
executes lunar .semi-diurnal h.'ii moiiic oscillations V hen tlie tliiow 
of tho pin and its angular position on its wIulI aie adjusted so as to 
correspond with the iniigo and jdiase of the ohseired lunar .seiiii- 
diurnal tide, tho oscillation of the jmllev remains rigormi.sly ac- 
curate for tliat tide for all futuie time, if the geaiing he ligoionsly 
aeeiirnte, and with all needful accuratyfoi s»»me ten } eni.s of tnle 

a For fiirtlier iletailn, see AniKunlixes in . iv., v , to 'Ihoinaon and Tail's A'nf. 
Phil., 1870, V(»l. I., iiart I.; Jainc* Thuinaoii, i'm. Kuy .Sw., vol xxlv , ISiU, 
p. 202. and (Sir W. TUoin^onX JIP- 271 ,* Su ^V. Thomson, i'roc. C.JS,, 
Yifl IXV. 
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iikilh geaiinp; as practka'ly coiistructe*!. The upper j>ullc}8 liavc 
to be cMi'tiu.ly coiiiiton>oibud as indicatcil. It ])uh not boon found 
tlint any appreciable uistiu bailee is caused by llie iueitia of tlic 
moving; ]»ai Is, even when tlie speed of working is high. The pre« 
dieter of the Imliii Ollien takes about four hours to luii off a year's 
tides, but greater speed seems attainable by nio<lilieation m the 
Titles on gearing. The Indian instruineiit, in the stole de|)artinent at Lam- 
ludiaii beth, has ]>ullcys for the following tides (see chip iv.): — Mg, M4, 
instni- Kji, Sj, Sj, 0 , N, P, K», Q, v, J, L, X, UMS, iiSAI, MS, S-sa, Sa. 

tiielit. 

§ 39. innencal Harmonic Awdysia and Predlchoiu 

In chapter iv. we have lUscussed the application of the numerical 
harmonic method to a long sciics of iioiiily observations. An 
actual iiuniericnl c.vaiiiple of this anal} sis, with niodiiications to 
render it applicable to a short series, such ns a foitnigbt, is given 
in iho Admiral ti/ iicicnttjic Manual, ISbC, when* also an e\aiiiplo 
of the minierical and giwidiical prediction of the tides may be 
found. The formuhe used are those given in chapter v. 

VII. pROORURS OF THE TiDE-WaVE 0\ KR lllE Se\, 

AND THE TiUKS UK THE BrI'IISU ShAS. 

§ 40. Meaning of Coiidal Zincs. 

Sufficient tidal data would of com sc give the state of the tide at 
every ]>art of the world at tlie same instant of time, and ii wo weiw 


to follow the successive rlianges tvo should be able to pictnra 
mcntully the motion of the wave over the ocean and the successive 
changes’^ in its height. The data are, how'ovcr, ns yet very incom- 
plete and only a rough sidieme is possible. A map pur|)orting to Cotidal 
ive the ])rogress of the tido-w*uvo is called a map of cotidal lines, lines, 
'or a iKifect representation three series of maps would be rci^uired, 
one for the semi-iliurnul tides, a second for the diurnal tides, and 
a third for the tides of long period. Each class of map w ould then 
show the progress of the wave for each configuration of the tidc- 
geiicrators. But os yet the only cotidal inaxs made are those for 
the mean Rcmi-diuriial tide, and only for the configuration of now 
and fullnionn. The knowledge of the tides is not very acenrata 
throughout the w'orld, and therefore in the maps which we give it 
is ARsumetl that the same interval elapses at all idaccs between new 
and full moon and spring tide. 

At spring tide, as wc have seen in (87) and (88), 
h., — ( M + M,) cos 2 (JE' - fji), 

since A - /i, becomes then equal to - fi. As a rough approximation 
spiiiig tide occurs when the moon’s transit is at one o’clock at night 
or ill the day. We only nssuino, liowTVer, that it occurs simultan- 
eously evciy where. Kow let t bo the Greenwich mean time of liigh 
water, and I the K. long, in houis of the ]tlaco of observation, then, 
the local time of high w'aier being the time of the moon’s transit 
idus the interval, and local time being Grcciiwkh time plus E, 
long., wc ha\ e T~///(7-<r)-^=i^y/i-/ + 1'*, 



Kio. 6.— Cutidal hues of the wc)rld. 


where ^ is in degrees. Therefore, if wv draw over the ocean a of 1 10 feet, and wc know' that the depth along the dceiicr channel 

siieee.ssioii of lines (lefiiied hy equidistant integral values of the i-> greater aud along the sides less than this. In the Atlnntie. Iho 

Greeiiwieh time of high water, ninl if wo neglect the 8<*paratioii of wave passes over 90** of latitude, from the southern to the northern 

tlic moon from tlic sun in longitude in twelve hours, the sueeessue one o’clock lino, in twelve hours, lliat is at the rate of 520 miles an 

lines w'ill give the motion of the sciiii-diunial tide- wave in one hour, hour. If the Atlantic tide oould he considered as a free wave 

» n M’j 1 TTr generated hy the Pacific tide, this velocity would correspond to a 

§41. Cotidal Jjincs of the 1J orld, depth of 18,000 feet. Airy considora, however, that the Atlantic 

27o recent rcvisal of cotidal lines has been made with the aid of foiiiis loo large a basin to permit the neglect of tlic direct tidal 
the great mass of tidal data wliich is now* being accumulated, and action, and thinks that the tide.s of this ocean derive extremely 

wo therefore re]»rodnee (fig. C) tbe clnrt of the w'orhl prepared hy little of their chai*actcr from tlie Pacific. 

Sir George Airy for his article on "Tides and Waves.** *1 he jiarls "There is another consideration,*' he says, "which must not bo Sir 0. 
of tlio World for which data are wanting are omitted. The Roman left out of sight It is that, supposing the cotidal lines to be accu- Airy, 
numerals upon the cotidal lines denote the hour in Greenwn h time rately svhat they ]»roft*ss to he— namely, the lines connecting all the 
of high w'atcr on the day of new or full moon. Airy remarks jioints at w hich'high w*atcr is simnltancoiis— they may, nevertheless, 

(§§ 675-584) that the cotidal lines of the North Atlantic arc ac- with a compound series of tidc>wa\ os, not at all represent theridgo 
curately drawn, that those of the South Atlantic are doubtful, and of the tido-wavo which actually runs over the ocean. Tims an eye 
ill the Pacific east of New Zealniid are almost conjectural, *riio at a groat distance, caiuiblo of observing the swells of the tide-waves, 
embodiment of recent oUservatioiis in a cotidal cliaet would iieccs- iniglit see one huge longitudinal ridge extending from the mouth 
sitate some modification of these statemeiits. of the Amazon to the sea beyond Iceland, making high water at 

Lines When a free wave runs into shallow water it fiAvels with less one time from Cape de Verde to the North Cane, and nt another 

•rowde.l velocity and its height is increased. This is ohscrvahlo in the time from Florida to Greenland, and another ndge transversal to 

ie.ir flexure and crowding of the cotidal lines near continents and oceanic the former, travelling from the const of Guiana to the northern 

and. islands, ns, for example, about the Azores, the Bermudas, and the sea ; and the cotidal lines wdiich wo have traced may depend simply 

coast of South America. The velocity of the tido-w*ave ^pves good on the combination of these woves. It docs not apjiear likely tliat 
information as to the depth of the sea. In the North Sea it apiiears w'c can ever ascertain whether it is so or not ; but it is certainly 
to travel at about 45 miles an hour, which corresponds to a depth ^lossible that f he original waves may have these or similar forms ; 
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and if so it is vain for us to attempt entirely to explain the tides 
of the Atlantic." 

lie sums up the discussion of the chart by saying : — 

''Upon the whole, therefore, wo are driven to the eonclnsion 
that we cannot at all explain the cause of the form of the cotidal 
lines in the ocean, so far as they have been traced with any prob- 
ability. And, supnosing ns to know with tolerable certainty those 
corresponding to the sunii-diui'nal tide, we cannot at all xircdict 
those uhich should hold for the diurnal tide." 

§ 42. Cotidal Lines of the British Seas, 

Fig. 7 shows the cotidal lines in tlio seas surrounding the Btitish 
Inlands, licre'the lines refer to full moon and change of moon 
and not to spring tide. The small iigurcs along diltcrent paits of 
the coast denote the extreme range of the tide in yards. This 
figure is fiom the same soiireo as the preceding one, and wc ogaiu 
reproduce a portion of Airy’s remarks. 

“The tides in the Knglish Channel claim notice as having been 
the subject of careful exaiiiinutioii by many persons, Knglihli ami 



Tio. 7.— O'tiiUl liui'S ol liiitibh 


French. It appears that in the iij^pcr jiait of the Channel Iho 
water flovrs up tlie Cliaiinel nearly throe lumrs after high uatcr and 
inns down nearly tlirco hours after low water (this continuamc 
of the current after high water, if it last three hours, is railed by 
ailors tide-nnU-haff-tidc ; if it last one liour and a half, it is called 
,ide-and-quaiierdide). On the English side of tlio C’hannol, espcei* 
ally opposite the entrnneo of bays, the directions of the currents 
turn in tweh e hours in the same direction as llie hands of a watch ; 
on the French side they turn in the opposite diru^ion. This is 
ciitindy in eonforniity with theory The same laws arc leeognized 
as holding in the British [Bristol ’] Cliaiiiicl, and in the Cciniaii 
or North Soa near the Scot<*h and English coasts. 

“ With regard to the Irish Cliannel wo have only to remnik that 
there is a very gi*eat difference in the height of the tide on the 
different sides, the tide on the east sulo being coiibidcrahly the 
rrcaler. They are also greater in the northern i>art (north of 
Wicklow on one side, and of Bardscy Island on the other .side) 
than ill the southern part. Between Wexfoid and Wickhiw they 
are very small. 

“ The tides of the Cermau Sea present a very remarkable peculinr- 
ity. Along the eastern coast of England, as iar as the mouth of the 
Thames, the tide-wave, coming from the Atlantic round llie Orkney 
Islands, flours towards the south. Thus, on a certain day, it is 
high water in the Murray [Moray] Firth at eleven o’clock, at 
Berwick at two o’clock, at Flamborough Bend at five o’clwk, niid 
so on to the entrance of tho Thames. But on the Belgian and 
Dutch coasts immediately opposite, the liilc-w’avc flows from tho 
south towards tho north. Tims, on the day that W'e have sup- 
jwsed, it will he high water off the Thames at eleven o’clock (tlio 
tide having travelled in twelve hours fi*om the Murray Firth) and 
at Calais nearly at the same lime; hut at Oslcnd it will bo at 
twelve, off The Hague at tw’o, off the Holder at six, and so on. 


“Welicliovc that a complete explanation maybe found in the 
arran^ment of tho gtcat shoals ol the North Sea. It must ho 
remarked that (except within a very small diMaiice of Norway) the 
North Sea is considerably deep,*i on tlm English side than on the 
Cermaii side ; so much so that tho tnlo-w^aA c ( oming fiom the north 
inns into a deep bay of deep water, bounded on the west side by 
tho Scotch and English coasts as far as Newcastle, and on the east 
side by tho gi-eat Dogger Bank. As far as the latitude of Hull, 
tho English side is still tho deep oiio ; and, though a species of 
channel through the shoal theie uIlo\\.s an opoiiing to the east, yet 
immediately on the south of it is tlio Wells Bank, which again 
contracts the deep channel to tlio English sulo. Aftor this (that 
is, in the latitude of Yaiinoulh) tho deep channel cxi^nds ciiually 
to both sides. It seems reasonable to conclude fiom this that the 
great set of noiili lido is on the English side of the North Sea, both 
hutweeii the Dogger Bank and England and between tho Wells 
Bank and England (a hranoh stream of tide having been given off 
to the east between these two banks^, and that any jias^^ago of tidc- 
W’avo over those banks may be iiogloittd. Now tins mow is sup- 
ported in a remaikablo dogreo by tbo tidal ol>>ervations on two 
dangerous shoals called the Uwer aiul Leman, Ijing between Cromer 
and tho Wcdls Bunk, but iioaier to the latter." It appeals that on 
these shoals the diiectioii of the tide-( nirciit icAohcs in the same 
manner ns the hands of a watch, proving rondusively that tho 
Ower and lioman are on the left hand of the main sticam of tide 
(supposing the faee turned iii the direction in winch the tide pro- 
ceeds), or are on its eastern honler, and tlierefore tlint tho central 
stream is still iicariT to the coast of Noifolk. From a point not 
far south of this wo may suppose, the tide to diverge in a fan-shaped 
lorm over tlio uniformly ueep Ihdgiaii Rea. Along the English 
coast the wave will flow' to the south ; hut it will reach the whole 
of the Belgian and Duteh coastal the same instant; and, if this 
tide alone existed, wc doubt not that tlie time of high water would 
be wui.sibly tlic same along the whole of that coast. 

“ But there, is another tide of gre.it magnitude, namely, that w Inch 
j conies from tho English Channel thioiigh the Straits of Dover. 
This also diveiges, wo concene, in a fan loim, aflccting the whok 
Belgian Rea : the western part turns into the estuary of the Thames ; 
the eastern i)ait runs along the Dutch coast, ]»iodncingat siiccessivo 
tunes high water (even as combined with the Noith Sea tide) along 
Mieees.si\e TKiints of that coast fiom Calais towaids the llelder. And 
this wo believe to bo the com]»lete explanation of the apparently 
opposite litle-cui rents. ’1 In* biancli tide of the, Noitli Sea luniiing 
betwis?!! the Dogger Bank and tlic Wells Bink will assist in propa- 
gating the tide along tho tJei man coast fiom tho Holder towards 
the month of the Ellie. Wc ha\e gone into some detail in this 
explanation fo»* tho pui]»ose of sliowing the importance of consider- 
ing the foiin of the 1>ottom in cxjil.iitiitions of spcdlie tub's 

** A set of obsci vatioiis has 1m en made by (’aptam Ilewett (at tlio 
]»oiiit A, fig. 7) on the deptli and motion of the watir at a stnctly 
thdimte point a few miles south ol the Wells Hank, ne.ii theiiiuldlo 
of tlie Belgian Sea. The result was that tlie i haiigc of cleXiition 
of tho suiiaec was iTi.sensilile, but that tlu-io was a coiisidcrablo 
stream of tide alteinabdy iioilh-casL and south-west (magnetic). 
The point in question coi responds pretty well to tlie intei’scc tioii 
of the cotidal lines of nine o’clock of tin NortJi Rea tide and threo 
o’clock of the English (’liannel tide (ordinary cstahlislimeiit), and 
these tides wouhl thoreloie wholly or paitially destroy eaeh oilier 
as regards elevation. As rcgaids tho compound tidc-strcam, tho 
greatest j>ositivo aiiient fiom one fide will he (onihiiied with the 
gieatcst iicgatiNC (.uiient of the otlici, and this u II piodnce.i stream 
wliose direetu»u agice.s well with ohscivatiuii At on the day of 
new moon, the Noith Sea tide would he lunning noith (magnet ir), 
and tho English Channel tide would he, running east, and therefore 
the coiH|)ound cm lent would be limning luntli-cast ; at 9** it would 
bo running south-west. l*oth eui rents, and conHe<iiie!itlv the com- 
pound cm rent, would cea‘*e at about 0'‘, C*‘, Ac , on the day of new 
moon ; and, ns tlio observatimis were made ratlin- more than a day 
hcfoio new' moon, the slack water w-oiild occur an hour or inoro 
before noon, ’Iho wliolc of this agices well with the oh^JC^^ alious.” 


VIII. Tid.vl Defokmation ok hie Solid LAiiTir. 


§ 43 FAastie Tides, 

Tlic tide-generating jioteiitial \aiies as the square of the distance 
fiom theearlir,s centre, and the coi responding forces act .at cieiyi 
point Hironghout its mass. No solid matter jiossesse.s tlic pronei ty 
of absolute rigidity, .and we must tlieiefore admit the pioKablo 
cxihtence of tidsil elastic, deformation of tlie solid earth. Tha 
problem of finding the stnt** of strain »»f .m elastic spheie nndir 
given stresses was first sohed by Lame,* he m.ide, lio«c\ci, but lew 
physical deductions fiom his solid mn. An imh pendent solntion 
was found by Sir AV. Thomson, = who dicw some iiitcicstiiig conclu- 
sions concerning the e.aith. _ ^ 


I Thtorif Math, (if V^laftinte, V 213 

* TlioniRon ami Tait, A at J'htl , §f 71^2 iSt niul S3a 84«, or Phit, Trans., pt. 
ii., 1863, p. 383. 
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TTifi problem, in as far as it is now material, is as follows. Let 
a sphere, of ratlins a and density ir, be made of elastic material 
whoso bulk and rigidity moduli aro^* and it, and lot it he subjected 
to foa'cs duo to a potential 1^^ unit volume, where is a 

surface sphcrituil harmonic of the second ortler. Then it is retpiired 
to find the strain of the sphere. Wo refer the reader to the orimnal 
sources for the methods of solution applicable to splicrieal shells 
and to solid spheres. In onlcr to wnle Thomson's solution we put 
r, X, I for radius vector, latitude, and lon^ptude, and />, /x, k for the 
fonesponding displacements. Then the solution is as follows 




■6r»)i- + l(o» -»»)»] 




dS, 


(98). 


■'cosX dl 

For either tidal or rotational stresses 

/»j=:T(sin*X~J), 

in the case of tides m and c being the moon’s mass and 

distance, and in the case of rotation r=£ - cu being the Angular 
velocity about the polar nxis.^ The equation to the suifico is found 
by putting r=rr t p, wbeie in the expression foi p wc put r=a. 
lienee from (96) the form of surface is given by 

: aIi};"'-*)} ■■ 

In most solids the bulk ino<1u1us is considerably larger than the 
rigidity modulus, and in this disenosion it is sufli(irnt to ncglcd n 
compaml with k\ With this ajiproxiiuation, the cllipticity e <if the 
surface boeomes r»wo‘^ 

*= w w. 

Ko'.v suppose the sphere to bo endued with the jmw’cr of gravitation, 
and wTito 107i _ o (f 




6 o' 


.(09), 


wdicre n is gravity at the surface of the glol»o. Then, if there were 
no elasticity, the clllpticity w'ould be given by c=T/g, and without 
gravitathm bye - r/r. And it may be proved in sevoral wn)s that, 
gmvity and elasticity co-operating, 

- ^ (100). 

1 + r/it ' ^ 


t + fl II 


If T? bo the rigiditj’ of steel, and if the globe have the size and mean 
density of the earth, T/g~2, and wuth the rigidity of glass r/g- j. 
llenep the cllipticity of an caith of steel undei tide-geneiating toree 
would ba I of that o*f .i fluid earth, and the similar fiaetion for glass 
would bo J. If an ocean be superjMised on tlio giob'S then, if the 
globe rises and lalh with lb« tide as though it were fluid, there 
will obviouslv b'’ no tide \isible to an obs<*r\ei eniried up and down 
with the solid ; and with any degi'cc of rigidity the visitdu tide w'lll 
bo the excess of the fluid tide above the solid title. lienee on an 
earth w*ith rigidity of steel the oceanic tides would be i educed to 
and w'ith rigidity of glass to i of the tides on a rigid earth. 


§ 44. Jligidihj of the Earth, 

vigidity ^ Altliough the eohiputatitui of oceanic tides is a.s yet irnpos.sible, 
>f the it cannot be adiniltctf that iK'ifeet rigidity in tho earth would aiig- 
sartli. inent the tides in tho pioportion of .5 to 2, although they might 
pel haps bo angnieiited in the projiortion 4 to 3. Thus Thomsoii 
concludes that the earth's mass must have an effect ivo rigidity at 
leoht as great as that of steel. If it were true, as w’as held until 
recently, tliat the earth is a fluid ball coated with a enwt, that 
trust must bo of fabulous rigiiiitv to resist the tidal surgiiigs of 
subjacent fluid. Hence wc aro led to the euiiclusion that far the 
larger portion of the earth's mass, if not all of it, is u solid of gn^at 
i igidity. IT}) to the present time the argument by wliicli the tides 
of long iieriod wore piovod to have approximately their ecpnlibrium 
Ji* ight lins geucraily been accepted without much doubt, but wo 
have (§ 17) sliowm good cause for rejecting Laplace’s argument, at 
attempt least for a foi tnightly tide. It appeared formerly that, from niimcri- 
} evalue cal data as to tho heights of the tides of long period, we should 
Igidity be able to compute tho actual effective rigidity oi the caith's mass. 
y tides But from § 18 wo sec that, although these tides remain inealeulalde, 
r long yet with such oceans as ours the tides of long period must conform 
sriod. much more nearly to tho equilibrium laws than do tbc tides of 
short ppiioil. Thus a coiniMri.son of the observed heights of the 
tides of long period with the equilibnum law still remains of 
iiitoresi^ although thq evnluatiou of tho earth's rigidity ap|iears 
with ^Kpesent data unattainable. Acting on the old belief, Mr 0. 
II. Darwin has compared tho lunar fortnightly and monthly tides, 
as observed for thirty-three years at various Indian nml Kiiropean 
ports, with tho equilihrium theory, and has found that the tide- 
lieights were about two-thirds of tho equilibrium height.^ ""rom 
this the conclusion was drawn thnt tbo effective ri^dity of tho 
earth was as great as that of steel. Whilst, then, this precise com- 

i Thomson and Tait, KeU, Phil, vol 1. pt il., 1883, f 847^ 


parison with tho rigidity of stool ihlls to tho giound, tiic invosttsB* 
tiou loinaiiis os an important confirinalion of Thomson’a conclusum 
as to tho great offoctive rigidity of tho earth. When extentdvo and 
accurate knowledge of the tides has been attained, tho attempted 
evaluation of tho rigidity may conoeivahly be possible, becaustf Tlie 10* 
there is a minute tide with a period of 18*6 years (§ 23, schedule yearly 
lA, iii.]) of which Laplace's argument must hold good. Great accu- tide, 
racy will, however, bo necessary, because the height of tlie tide at 
the equator only amounts to one-third of an inch, and a i»relimiiiary 
inquiry scorns to show that there are other relatively considerable 
variations of see-lcvel orising from unexplained causes.* 

Sir W. Thomson's solution of the strain of an elastic sphere has Weight 
been also used to determine what degree of strength tho materials of con*' 
of the eartli must have in order that the great continental plateaus tiueuts. 
and mountains may not sink in.* In another investigatiun it has 
been shown that loi'al elastic yielding on the coast-linos of conti- 
nents may produce an augmentation of apparent tide in certain 
])laces on account of the flexure of the up^wr strata, when a great 
w*eight of water is added and subtracted from tho adjacent oceaphi 
area at high and low* tide.* There is reason to believe that such 
flexure has aidiially been obseiTed by a delicate form of level on 
the coast of tlie Bay of Biscay.® 


§45. Viscous and Ehudico-Vheous Tides, ‘ 

It might be supposed that tho earth is composed of a viscous Viscous 
fluid of gicat stifiiicss, or that it possosf^s nii elasticity which and 
l»icaks down under continued stress. Both these hyiKitlicscs bnvo clast ico- 
been conaideted, nnd the results are eonlirmatory of t^e conclusion \iscous 
that tho earth is made of verv stilf material.® These prohlem.s tides, 
appear to have been worthy of attack, although tho existcnco of 
iiKMsurublo oceanic tides of long period ncumtivcs the adoption of 
the hypothesis of true viscosity, at least under stresses comparable 
with lide-goii orating forces. 

If a sphere of ladms a, density «*, viscosity modulus i», bo 
under the action of forces duo to a potential per unit volume 
irr-iVjOosM^ so that rt is tho sjicod of tho tide, the Bulution of the 
problem shows that the tide or tho 8i»horc is expressed by 


.( 101 ), 


5^* cos € COR ( 7 U - c) 

S 

t.a.u=»J, r=j^.. 

Thus the tides of tbo xiscous globe arc to tho equilibrium tides of 
a fluid globe as cos e to unity, and there is a retardation e/ti of tho 
time of high tide after tho passage of tho tide-generator over tho 
meridian. Further, hy arguments similar to that applied in tho 
f use of elastic tides, it is found that oceanic tides aro reduced by 
the yielding in the ]»ioportiou of sin e to unity, and that there is 
an apparent aecelernlion of the time of high water by (Jw -€)/«. 
It appeals by numerical calcubition that, in ordci that tlio oeeanic 
Hemi-diiirnal tide may have a xaluo equal to two thirds of the full 
nniount on a rigid glolie, tho stiflfness of the globe must be about 
tw’enty thousand times as grr‘at as that of pitch at freezing 
teiiijH'iatuie, A\hen it is hard and brittle. Wc must hero pass by 
the lesults of tho hyiKithesis of an elasticity degrading under tho 
iiifliuncc of continued stress. 


IX. Tidal Fjuctiox. 


§ 46. General ExplaiuUion, 

The iiive.stigation of tho tides of a viseoiw sphere has led us to the General 
cousidciation of a frictionally retarded tide. Tho effects of tidal cxplaiia- 
friction aro of such general interest that we give a sketch of tho tiou of 
priiici|)al results without tho aid of mathematical symbols. In fig. tjdal fric* 
8 the pajicr is 8up))osed to be tlio plane of tho orbit of a satellite M tion. 
revohdngin tho direction of the arrow about tho planet C, whiidi 
rotates m the direction of tho arrow almut an axis perpendicular to 
tho paiier. Tho rotation of tlie planet is supposed to be more rapid 
than that of the satellito, so that tlio day is shorter thau tho mouth. 

Let us sup{) 08 e that tho planet is citltcr entirely fluid, or lias an 
ocean of such depth that it is high water under or nearly under the 
satellite. When tliero is no friction, with the satellite at in, the 
planet is elongated into tho ellipsoidal sha])e shown, cutting the 
mean sphere, whh'h is dotted. But, wlien there is friction in tho 
fluid motion, the lido is retarded, ami high tide occurs after the 
satellito lias passed the meridian. Then, if we keep the same figure 
to represent tho tidal elongation, the satellite must he at M, instead 
of at m. If w*o number the four quadraiitg as (diown, the satsfllite 
must lie in quadrant 1. The protiiDoranro P is fiearcr to the satellite 
than and the deficiency Q is further away than the deficiepey 


* Darwin, ** On lO-yearly Tide at Karachi," in firt/. Astoe. Rtport, 1886. 

3 G. H. Darwin, Phil, Tratu., pt 1., 1882, p. 187, with conocaoli, /Toe. Say, 
Soc., 1885 

4 uu nnu Asme. S^p,, 1882, or Phtl JIfoflr., 1882. ^ ^ , 

* D’Abhadic, Annalet Soe, Se. de SruxelUt, 1881, or quotation by Darwlit 

« O. H. Darwin, Phil. Trans., j»t I., 1870, p. 1 ; pee also Lamh, “On the 
Oscillations of m Viscous Spheroid,’* Pm. Loni, Math, Sac,, Noy. 1881, p. 5L 
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Hence the rcBultant action of the planet on the saiollite mnst 
be in some such direction as MIS’. The action of the satellito on 
t)ie planet is equal and 
opposite, and the force in 
NM, not being through 
the planet's centre, roust 
]Toauce a retarding 
couple on the planel's 
rotation, the magnitude / 
of which doiieads on the 
length of the arm CN. 

This tidal fiictional 
couple varies as the 
height of the tide, and 
also depends on the sn* 
rianet’s tellito's distance ; its iri> 
rotation tensity in fact varies as 
istarded. the square of the tide- 
generating force, and 
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thereforo as the in verse sixth iiowor of the Fatcllito's <1 Utancc. Tims 
tidal friction must retard the ])Ianctaiy rotation. Let us now con- 
sider its effect on the satellite. If ihu force acting on M he resolved 
along and pcrjicndiciilar to the direction CM, the |icrj)omlicular 
corojioncnt tends to accelerate the satellite’s velocitv. It alone 
wouhl carry the satellite further from C than it would he dragged 
b.ick by the central force towards C. The satellite A\oiild desenbe 
a spiral, the coils of which would ho very nearly ciivular and very 
iieaily coincident. If now vre resolve the central ciuiiponeiit fon*«» 
along C.M tangentially and pcr[>oii(licnlar to the 8]»ir il, t he taugcntrol 
cointMincut tends to retard the vebx'ity of the satellite, w hennas the 
disturbing force, alrca<ly considered, tend.s to ajcelei.itc it. With 
Satellite's the giavitational law of foice between the two bodie.s the relarda- 
^•■lo^lty lion must prevail over the acceleration J Tlio monoMit of mo- 
retarded. inentum of the whole system remains niiehaiiged, and that of the 
jdsinetary rotation dinlinishe>,, so that tlie oibital moment of 
momentum must increase ; now orbit.d moment of niomentiiiii iii- 
croa->es with increasing distance and dimiiiisliing linear and angular 
vehxityof the satellite. The actum of tidal fiiction may a]*pein 
somewhat paradoxical, but it is the exact converse of the ne<*eleia- 
lion of the linear and angular velocity and the iUimimtion of dis- 
t iiu‘ 1 * of a satellite moving tUiuugh a resisting medinin. Tlic latter 
I csnlt is generally more fainiliar than tlio a ’tioa of tidal tint ion, 
niid it m:iy help the reader to realize the result in the ]i!e.sent case. 
Tulal friction then diTniiiishcs jdanetary rotation, luci cases the 
ratcllito's distance, and diminishes the orhiml angular veloiitv. 
Tlie coniparativo latc of dimiiinlion of the twoangiilai \elotitics 
il generally very dillereiit. If the ratellitc he cdose to the jihinct 
the rule of iiuTcme of the satellite's ])cruMli<* tune or month is large 
compared with the rate of iiuncnse of the jieiiod of plaiu't.iiy rota- 
tion or day; hut if the satellite is far olf the couveise is tine 
lienee, if llio satellito starts very near the planet, with the month 
a little longer than the day, as the satellite recedes the month soon 
inereasc.s, so that it contains many days. Tin* iiuinher of days m 
tlio mouth attains a tiiaxitnuin .iiul then diminislu-s. Finally the 
two angular veloeitics suhsulo to a soeond identity, the day and 
mouth being identical and both >ery long. 

We have supposeil that the ocean is of such depth that the tides 
are diixx;t ; if, however, they are inverted, with low water niidei or 
iieaily under the satellite, frielion, instead of retarding, aecolciatcs 
the tide; and it would bo easy l>y drawniig another figure to see 
that the whole of the above conclusions liold equally true with 
iincrtcd tides. 

§ 47. ICxact Investigation of the Secular Effects of Ti^al Fiicihn, 
Tilal The gciieiwl conclusions of the last section art* of such wide in- 
fi ictioa, tercst that W’O proccetl to a rigorous discussion of t ho jirineipal effects 
of tidal friction in the elementary ca.se of the cin-ular orbit. In 
order, however, to ahriilgo the iuvustigutioii we ^llall only eonsider 
' the case when tlie planetary rotation is more rapid than the satel- 

lite's orbital motion. 

Su))T) 08 e an attraetivc particle or satellite of mass in to be moving 
ill a circular orbit, with an angular vcloeily 1), round a planet 
of mass Af, and suppose the ])1anct to he rotating about an ums 
perjKsndicular to the ]>lane of the orbit, with an angular velocity 
M ; 8Up|iose, also, the moss of the planet to he jiartially or wholly 
iinporlectly clastic or viscous, or that there are oceans on the sur- 
f.icL* of the planet ; then the attraction of the satellite must produce 
a relative motion in the parts of the ]>lanet, and that motion niinst 
Iks subject to friction, or, in other woixls, there must be frictional 
‘^icrgy other. The system must accordingly be losing 

^ I'y friction, and its configuration must change lu such a way 

frit!h whole energy diminishes. Such a system does not differ 

much from those of actual planets and satellites, and, therefore, the 
results deduced in this hypothetical ease must agree pretty clo.sely 
with the actual course of evolution, provided that time enough has 

^ This way of preaenting the action of tidal friction w dm* t« Professor Slokea. 


Iwcii and «nll Iw g» in foj such . hansc,. I.Pt C U- (he moment of 
inertin of the idaiiet ehont lU axit, of lotatioii, r flic distance of the 
sstoUito from tlm centre of th« iilmict, A the resultant moment of 
momciituin of the whole Kystcin, r the uholo oiiercv, both kinct'c 
and potential, of tlie sxsteni It is a.ssumcd that tlie figure of the 
planet and the distribution of its internal dcnsily are such that the 
attiwotion of the satellite iau« s no couiilc about any axis perpen- 
dicular to that of rotation. A siscal system of nniu of mass, 
loiiRth, ami time will now Ui ndopted sueh that the analytical re- 
sults are rednci^ to their siinidest foi ms Let the unit of mass In 
+ w). I^t the unit of length y be such a distance that the 
moiiicnt of inertia of the jihinct al»out it.i axw of rotation may 1m 
equal to tho moment of inertia ot the pl.uict and salelhte, tiqati'd 
as particles, about their cuiitre of iiicrti.i, A\lieii distant y opait from 
one another. Tliis com! i turn gives 
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L<*t tho niiit of time t be the time in whkh the satellite revolves 
through r»7 ‘3 about the ]»laiu‘t, when the satellite’s railius vector 
is equ.al to y. In tins case 1/r is the satellite's orbital angular 
veloi'ity, and by tho law of periodie times we have 
r“-7® /ui(Miin), 

where /i is the ntti action between unit nnsses at uml diftmee. 

Then by substitution loi y 

I /4*l .)/«/)•* j 

This system of units will he fovnd to make the tliiee following Spec lal 
functions each equal to unitv, vi? , /aij/tn (M t nij i, fjL.V/ti, and f* u«»ts. 

'1 he. umls are m fact derned iioin the consideration that thesu 
functions are eac h to he unity. In the c .ise of the caitli and moon, 
if we take tlie niooir.s ma.'-s as ^Vd ol tlm eciith'.s and the cartli’s 
moment of inertia ns hJ/tr- fas is \ei v iieaily the rase), it may ea.sily 
Ikj shown that the unit of mass is of the carlli’s mass, the unit 
of length r» *2fi earlh's radii or 33,50t> kilometres (20, SO/ iuilcs\ 
nnd the unit of time 2 lus. 41 minutes In these units the piesent 
angular velocity of the caitirs dnunal rotation is expressed hy 
*7014, and tho moon’s piescnt racliiis lector hy 11*454. Uhe two Mnment 
IkmIich hcing sup]*o«.pil to i*'\ol\e in cirdis about their coinnion f f mo- 
centre of inei tia with an angular velocity il, the moment of inomeii- 
turn of Ol hit'll motion is 

I/a" 

y\/ y 1)1/ .!/■+»» 

Then, hy the la^e of leriodic times in a ciirular oihit, 

IFr* — /if.V I }/f) ; 

w hence fir- =r -f in 

Ihe moment of momentum of oihital motion 

ami in tlie .special units 'this is ecpial to The moment of 
niomeiituin ol the planet’s rotation i^s Cn, and (7=1 in the si»ecird 

units. Thcrefoio 7t = u-ir^ (102). 

Since the moon’s ]>resent ladius \cctor is 11 4.'>4, it follows that 
the oihital iiioinentum of the moon is ” 3S4. Ailding to this lh« 
lotational momentum of tlie eartli, whuh is •7(’4, we ohtam 4 
for the total moment of nionientum of the moon and eaitli. Tho 
ratio of tho oihital to the lotatioiial momentum is 4 80, so that 
the total moment of momentum of the .sv.steni would, hut for tho 
obliquity of the eelijilie, he 5 80 times that of the earth's lotation. 

Again, the kiiietie eneigy of oihital motion is 

iHu” 

® \J/'t //f/ yM-vm/ Jil -ihi r 

The kinetie energy of the planet ‘.s lotation is J'V. The potent i.il 
iiiergy of tho svsU-m I-*- fiMmjr, Aihling tho three energies to- 
gethei, and tiaiisloriiiing into the siK'cial units, we liavo 

^ ^i-n^-l/r (ion) 

Xow let a* = r\ ?/•=», F - 2r. 

It will ho noticed that .r, the moment of momeiilw.ii of oihitil 
motion, i.s equal to tlie square loot of the satellite’s dj.staii('e fiotii 
the iilaii t. Then equations (l(i2) and (103) beionie 

7i=zi/+a' . .... no4^ 

r=?A2-l//' = (/i.-.;*)-- l/.r-* . dor»). 

(104) i.s tho equation of oonseivation of niomeiit of iiioiiientimi, or, 
sliortly, tlio equation of momentum ; (105) is tlie equation ol eiieigv 
Now eonsider a PVhtem staiteil with given ]>ositi\<' nioiueiil ot 
inomeiitmii // ; and we have all .sorts of wa\s in wlinh it ***^'' ‘’** , 

started. If the two rotations he of ojqiosite kiiuls. it ls dear that Masti- 
W’o may start the system with any amount of eneigy how e\cr great, muinand 
but tho true maxima and nniiiina of energy emu pal ihle with the niinimiiiii 
gii cu moment of momentum are supjdieJ hy d J /ax^O, eueig) . 

or a-A + l/j’-'O, 

that w to say, - A jr* H- 1 = 0 . 

Wo shall presently see that this quarlic has either two real roots 
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and two imaginary, or all imaginary roots. The gunrtic may bo 
(leiivod from quite a diiroieut consideration, viz. , by nnding the con- 
ilition under wliicli the satellite may movo round the planet so that 
the idanct shall always show the same face to the satcUito, — in fact, 
so tnat they movo as parts of one ligid body. The condition is 
simply that the siitellite’s orbital angular velocity 0- », the planet’s 
angular velocity of rotation, or y=l/jr*, since 7 i=j/ and ri=U*l=<r. 
lly substituting this value of y in the equation of momentum (104), 
we get as before x* - /lc* + 1 — 0 

At present we have only obtained one result, viz , that, if with 
. given moment of momentum it is possible to set the satellite and 
minimum. pia„ct moving as a rigid body, it is poa.sihle to do so in two w’ays, 
and one of these ways reipiircs a maximum niiiount of energy ami 
the other a minimum ; from this it is clear that one must Iw* a rajnd 
rotation wdth the satellite near the planet and the otlier a slow one 
with the satellite remote from the luaiict. In the tliicc c(|u:itioiis 

(107). 

tionsof (108), 

mo- rgSysl (109), 

mentum, jg equation of inomentiim, (108) that of energy, and (109) 

energy, jj,gy called the equation of rigidity, since it indicates that the 
and no bodies move as though narts of one iignl body. To illiistiate. 

relative these equations geometrically, wo may take ns abscihsa j*, whnh 

motion, jg moment of inomcntiiTii of orlutal motion, so that the axis 

of X may bo called tlie axis of oilnUl momentum. Also, for 
Graphical equations (107) and (109) wo may take as ordinate y, winch is the 
illustra- moment of iiiomentiim of the planet’s rotation, so that the a\i.s 
tiou. of y may ho called the axis of lotalioiial momentum. For (108) 
we may take as ordinate I', wlncli is tw’icc the encigy of the 
system, so that the axis of y may bo called the axis ot energy 
Then, as it will he convenient exhibit all throe cunea in the 
same figure, with a parallel axis of a*, wc must have the .axis of 
energy identical xvith that of lotational momentum. It will not 
he necessaiy to consider the case where the rcsnltant moment of 
momentum h is negative, because this would only he ei|Uivaleiit to 
leversiiig all the rotations ; h is theicfore to be taken as osseiili.il ly 
po.Mtivo. Then the lino of inomontuin whose equation is (107) is a 
straight line iuclinod at 4.V to either axis, having positive intercepts 
on both axes. TJio curve of ligidity whoso equation is (109) is 
clearly of the same nature ns a rectangular hyjierhol.i, but it has a 
much more rapid rate of approach to the axis of oihital momentum 
than to that of rotational moirientum. The intersect ions (if any) 
of the curve of ligidity witli the lino of rnomontum have uh^elssa» 
which are the two roots of the ipiartie ,r*- /ia^ + 1 - 0. 'J'he quartie 
has, therefore, two real roots or all imaginary i oots. Then, siiiee 
rr-.Vr, the intersection which h more remote fioni the oiigiii 
indicates a configuration whem tin* .satellite is remote fiom the 
]>lanct ; the other givon the lonligiration wliero the satellite is 
closer to the jdanet. AVe liave alieadv learnt that these two coi* 
respond respectively to niinimum and maximum energy. When jr 
is very lar^e, the oipiation to the curve of energy is y—{h’’ aV, 
which is the equation to a paiahoU with a veitieal axis ]iaiallcl 
to J'aiid distant h from the origin, so that the axis of the j»ara- 
hola passes through the inteiHcction of the line of moiiientiiin 
with the axis of orbital momentum. AVhen x is very s’liall, the 
equation becomes r=-]/jr‘\ Ilencc the axis of I'ls asjinjitotie 
on both sides to the curve of energy. Then, if the line of mo- 
mentum intersects the curve of ngllity, the i*urvc of cneigy lias a 
maxiimim vertically uiideriiealh the ]»oiut of intersection nearer 
the origin and a minimum iindernealli the point more, i emote 
IJnt, if there are no iiilers«'elious, it has no maximum or ininimimi. 

Fig 9 shows these curv'cs when drawn to scale for the easi* of the. 
earth and moon, that is to say, with A — 4. The points « and h, 
which are the maximum and ininiinum 
of the curve of energy, are supposed to 
be on the same ordi!iate.s as A and II, 
the intersections of the eurvn of ligidity 
with the lino of inomentiim. The in- 
tersection of tlie line of momentum w ith 
(he axis of orbital momentum is denoted 
>, but in a liguro of this size it ucceh- 
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garily remains indistinguishable from T5. A.s tho zero of energy is 
quite arbitrary, the or^fin for the energy curve is displaced down- 
wards, and this prevents tho two curves from crossing one another 
ill a confusing manner. On account of the limitation imposed we 


neglect tho case where tho quartie has no real roots. Every point 
of tho line of momentum gives by its abscissa and ordinate the square 
root of tho satellite’s distaiico and tho rotation of tho planet, and 
the ordinate of tho energy curve gives tho energy corres{K>nding to 
each distance of tho satellite, l^ail of the ligure has no physical 
moaning, for it is impossible for the satellite to move round the 
idaiiet at a distaiico less than the sum of the radii of the planet 
and satclhte. For example, the moon's diameter being about 2200 
miles, and tho earth’s about 8000, tho moon’s distance cannot be 
less tlian 5100 miles. Accordingly a strip is marked olf and shaded 
on each side of tho vortical axis wdthiii whicli the figure has no 
jihysical ineaiiiiig. The point P indicates tho present configura- 
tion of the earth and moon. The curve of rirndity is the 

same for all values of //, and by moving tho line of momentum 
ixirallel to itself nearer to or further from the origin, ive may 
represent all pos.sihlo moments of niomcntuni of the whole system. 

The smallest amount of inomcut of momentum with xvhich it is Least n 
}io.ssibIe to set tho system moving as a rigid body, xvith centrifugal mentiin 
force enough to balance tho mutual attraction, is xvhen the line of for win 
momentum touches tho curve of rigidity. Thn condition for this no rela 
in clearly that the equation ir* - //a-** f 1 =0 should have equal roots, live me 
If it has equal roots, each root must bo ]/i, and therefore tiou poi 

Mlionrc or h = Tlic ai'tnal value of k for tlio 

ino«n and earth is about 4 ; hence, if tho moon-earth system were 
staitcd with less than of its net util niomont of momentain, it 
would not ho possible for tho tw'o liodies to movo so that the earth Maxi- 
should always show* tho same face to the moon. Again, if wo travel mum 
iilong the line of momentum, there must be some i«oiiit for which numhei 
IS a maximum, utid since -nlii tliero must be some point of days 
for which the number of planetary lotutioiis is gi'catest during one month, 
revolution of the .(satellite ; or, shortly, there must ho some con- 
figuration for which thcie is a nniximum number of days in tho 
month. Now i/or* is equal to and this is a maximum 

when .ami the maxinmin numher of dn)’8 in tho month is 

{lh)\h - }/i) or ; if h is equal to 4, ns is ncaily tho rase for 

the earth and moon, this becomes 27. Hence it followxs that wc now 
have x'cry ncaily tho maximum mimhcr of daxs in (he mouth. A 
more niTunito nixT8(ig{ition in a paper on the “rrccession of a 
Vkscous Spheroid” in Phil, Trans,y part i ,1879, showed (hat, taking 
account of .solar tid.il fiiction and of tho obliquity to the ecliptic, 
the maximum nnmber of days is about 29, and that w'o have already 
passiMl through tho ]dias(‘ ot maximum. AVo will now consider the Discus- 
jdiysical meaning of the figure. It is assumed that tho remiltaut sion of 
moment of momentum ol tho whole system corresponds to a positive figure. 

1 citation. Now' imagine two points xvith tho same abscissa, one 
on the momentum line and tiio other on tho energy curve, and 
.stippose (he one oil the energy enix'o to guide that on (be momentum 
hue. Then, sineo wo are snjiiioxing frictional tides to bo raised on 
(bojdiiiict, the energy must uegrade, and however the two ])oin(s 
are .set initially the, point on llio energy eiirvo must alw'ays slide 
clown a slope*, cnriying with it the other point. Looking at the 
figure, we see that tbci’c arc four slopes in the energy curve, two 
1 nulling down to the jdaiiet and two down to the minimum. There 
aie tbeif (ore four wa\s in which tlio system may degrade*, according 
to the way it was start(*d; hut wo shall only consider one, that 
correspond ing to the portion A156ci of the figure. For tho part of 
the line of momentum All the montli is longer than the day, and 
this IS tlie case with all known satellites except the nearer one of History 
Mais. Now, if a satellite he plac*ed in the conciitioii A — that is to satellit* 
sav, moving mindly round a j>Iaiic*t whieh always shows the same as eneq 
f.n*c to tho satellite — the condition is clearly dynamically unstable, degrade 
for the least di.slnrl>anc»o will determine xvliethcr the system shall 
dc'giado down tho slopes ar or ah that is to .say, xvhether it falls 
into or recedes from tho planet. If the ecmilibriuin breaks dowm 
by tho satellite rec’cding, the rc'cessioii will go on until tho system 
has reac*lic*d tlie state corresponding to II. It is clear that, if tho 
intersection of tho edge of liie shaded strip with the lino of mo- 
mentum be identical with tho point A, which indicates that the 
satellite is just touching the planet, then tho two bodies are in 
effect parts of a single Inxly in an unstable configuration. If, 
the refore, tlio moon W'as originally part of the earth, we should 
expect to find this identity. Now in fig. 9, drawn to scale to ro- 
yiresent tho earth and moon, there is so close an approach between 
the edge of tho shaded band and tho intersection of tho line of 
momentum and curvo of rigidity that it would bo scarcely possible 
to distinguish them. Hcnee, there seems a probability that tho 
twro bodies onee formed parts of a single one, which broke up in 
consequence of some kind of instability. This viexv is confirmed 
by tlie more deiniloil consideration of the cose in tho paper on tho 
“ Precession of a Viscous Spheroid,” already referred to, and sub- 
sequent papers, in tho Philosophical Tranaadima of the Koyal 
Society.^ 

1 For farther consideration of this subfeot aee a 8«*rieB of papers by Mr G. IL 
Darwin, in Procetd. and Trans, of tho Hoyal Society firoin 1878 to 1881, and 
Appendix G (b) to part il. vol. i. of Tliomson and Taif s Sat, Pfcil., 1883. 
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1 48. AmowU 0 / Tidal SdardeUion of Earth's Motaiion, 
Aoeeio^ With respect to the actual amount of retardation of the earth’s 
tioa of rotation, we quote the following from Thomson and Tait’s Eat, 
moon's (1888),? 880.1 / 

motion “ In obaenrational astronomy the earth’s rotation serves as a time* 

due to keeper, and thus a retardation of terrestrial rotation will appear 
tidal astronomically as an acceleration of the motion of the heavenly 
fnction. bodies. It is only in the case of the moon’s motion that such an 
apparent acceleration can be possibly detected. Kow, as Laplace 
first pointed out, there must be a slow variation in the moon’s 
mean motion arising from the secular changes in the eccentricity 
of the earth’s orbit around the sun. At the present time, and for 
several thousand years in the future, the variation in the moon’s 
motion is and will be an acceleration. Laplace’s theoretical 
calculation of the amount of that acceleration appeared to agree 
well with the results which were in his day accepted as represent- 
ing the facts of observation. But in 1858 Adams showed that 
Laplace’s reasoning was at fault, and that the numerical results of 
Damoiseau’s and Plana’s theories with reference to it consequently 
require to be sensibly altered. Hansen's theory of the secular 
acceleration is vitiated by an error of principle similar to that 
which affects the theories of Damoiseau and Plana ; but, the mathe- 
matical process which he followed being different from theirs, he 
arrived at somewhat different results. From the erroneous thoo^ 
Hansen found the value of 12'’*18 for the coefficient of tlie term in 
the moon’s mean longitude depending on the square of the time, 
the unit of time being a century ; in a later computation given in 
his Darlegung he found the coenicient to be 12"*56.^ 

‘’In 1859 Adams communicated to Delaunay his final result, 
namely, that the coefficient of this term appears from a correctly con- 
ducted investigation to bo so that at the end of a century the 
moon is S"'? before the position it would have had at the same time 
if its mean angular velocity had remained the same as at the begin- 
ning of the century. Delaunay venfied this result, and added some 
furttier small terms which increased the coefficient from 5’’*? to 
Various “Now, according to Airy, Hansen’s value of the ‘advance* 
esti- represents very well the circumstances of the oclijises of Agathoclcs, 
mates of Ijarissa, and Thales, but is if anything too small. Newcomb, on 
.amount, the other hand, is inclined from an elaborate discussion of the 
ancient eclipses to believe Hansen’s value to bo too large, and gives 
two conqieting values, viz., 8''’4 and 

“ In any case it follows that the value of the advance as theoreti- 
cally deduced from all the causes, known up to the present time to 
be ofierativo, is smaller than that whicit agrees witli observation. 
In what follows 12^ is taken as the observational value of the 
advance, and 6" as the explained part of this phonoiucnon. About 
the beginning of 1866 Delaunay suggested that the true explana- 
tion of the discrepancy might be a retardation of the eartli's r<ita 
tion by tidal friction. Using this liyjiothesis, and allowing for the 
consequent retardation of the moon's mean motion by tidal remdion, 
Vumeri- Adams, in an estimate which ho has comniunicated to us, fouiideil 
(al result ou the rough assumption that the parts of the earth’s I'etardation 
as to due to solar and lunar tides are as the squares of the respective 
earth's tide-generating forces, finds 22 sec. a.s the error by which the earth, 
rotation, regaroed as a time-keeper, would in a century get behind a perfect 
clock rated at the beginning of the century. Thus at the end of a 
century a mciidian of the earth is 330” behind the position in 
which it would have been if the earth had continued to rotate 
with the same angular velocity which it had at the beginning of 
the century. . . . 

“ Whatever lie the value of the retardation of the earth’s rotation 
it is necessarily the result of several causes, of which tidal friction is 
almost certainly preponderant. If we accept Adams’s estimate as 
applicable to the outcome of the various concurring c nises, then, if 
the rate of retardation giving the integral effect were uiiifonn, the 
earth as a time-keeper would be going slower by '22 of a sei ond |H;r 
year in the middle, and by *44 of a second per year at the end, than at 

the beginning of the century. The latter is ‘y ^ of the present 

angular velocity ; and, if the rate of retardation had been uuifurm 
during ten roilfion centuries past, the earth must have hoen rotat- 
ing faster by about one-seventh than at present, and the centn- 

1 Bee also G. H. Darwin’s AddnM to Sect. A, Brit Abkoo. meeting, tam>. 

9 " It appears not unusual for physical astronomem to use an abbreviated 
phraseology, for specifying accelerations, which needs explansiioii. Thus,* 
when they speak of the secular accsleration being, e.c.t * iti a ccntuiy,* 
they mean by * acceleration* what is more properly *the effect of the aeceleia- 
tion on l^e moon’s mean longitude.' The correct unabbreviated hiatement Is 
* the aeeeleimtion is per century per century.’ Thus Hansen’s result is 
that in each century the mean motion of the moon is augmented by an angular 
velocity of 25"’12 per century, so that at the end of a century the mean long!- 
tude is greater by i of 25"'12 than it would have been hod the moon’s mean 
motion remained the same os it was at the beginning of the eentuiy. Con- 
sidering how absard it would be to speak of a falling body as exfierieucing an 
aceelecation of 16 fset In a second, or of 04 feet in two seconds, and how lalse 
and inconvenient it is to speak of a watch being 20 seconds fast when it is 20 
aeconds in advance of where it ought to be, we venture to suggest that, to 
attain clearness and correctness without sacrifice of bravity, 'advance 'be sub- 
atituted for 'acceleration' in the ordinaryastronomical phtaseology." 

9 Hmartha on fhe Motion oftko Jfoon, Washington, 1678. 


fuml foi^ must have ^eii greater in the proportion of 817* toTham- 
717* or of 67 to 61. If the consolidation took place then or earlier, tern’s ar- 
the ellipticitjr of the upper layers must have been instead ofmuntpt 
a^nt stvi 9^ xtis at present. It must necessarily remain uncertain at to aifc 
whether the earth would from time to time adjust itself completely of con- 
to a figure of equilibnuni adapted to the rotation. But it is clear tolida- 
that a want of complete adjustment would leave traces in a pre- tion of 
l»onderance ol laud lu equatorial regions. The existence of large tartlu 
continents and the great effective rigidity of the earth’s mass 
render it improbable that the adjustments, if any. to the appropri- 
ate figure of equilibrium would be complete. The fart then that 
the cotttiiients are arranged along meridians latlier than in an 
eouatorial belt affords some degree of proof that the consolidation 
01 the earth took place at a time when the diurnal rotation differed 
hut little ftom ite present value. It is probable, therefore, that 
the date of consolidation is considerably more recent than a thou- 
sand million years ago. It is proper, however, to add that Adams Great 
lays but little stress on the actual numerical values which have xmoer- 
been nsed in this computation, and is of opinion that the amount taiuty 
of tidal retardation of the eartli’s lotatioii is quite uncertain.” jn pre. 

§ 49. Effects of Tidal Fnction on the Elements of the Mom's 

Mu and on tfte Earth's dotation. numom. 

It would be impossible w'itliin the limits of the present article to £(feets of 
discuss completely the effects of tnlal friction ; we therefore confine tidal 
ourselves to certain general considerations wliich throw light on friction, 
the nature of those effects. We have in the iireceding sections 
supposed that the planet’s axis is per]iendicular to the orbit of the 
satellite, and that the latter is circular ; we shall now suppose the 
orbit to be oblique to the eipiator and eccentric, and miall also 
c'onsidor some of the effects of the solar perturbation of the moon- 
earth system. For the sake of brevity the planet will be called 
the earth, and the satellite the moon. The complete investigation 
was carried out on the hyjiothe.ri& that the planet was a viscous 
spheroid, because this was the only theory of frictionally resisted 
tides which had been worked out. Although the results would be 
practically the same for any system of frictionally resisted tides, 
we shall stieak below of tlie jdanet or earth as a viscous body.* 

' We shall show that if the tidal retardation be small the obliquity Qbli- 
oflhe ecliptic inoreases, the earth's rotation is letardcd, and thequityof 
moon’s distance and periodic time are increased. Fig. 10 lepresents the 
the earth as seen from alwve the ecliptic 

south pole, so that S is the polo increasei^ 

and the outer circle the eijuator. \ 

The earth’s rotation is in the / \ 

lUrcction of the curved arrow at / ./ \ \ 

S. The half of the inner ciicle/ J , \a 1 

which is drawn with a full line is v T I 1^^ 

a Bcmi-small-circlc of south lati- I \ / 

tude, and the dotted semicircle is \ y/ j 

a semi -small -circle in the same \ ****•• / 

north latitude. Goncially dotted y 

lines indicate parts of the figme 
w Inch are below the plane of the P, , 20 . 

paper. It will make the explana- 
tion somewhat sinqder li we su])pose tin tides to be raised by a 
moon and anti-moon dianietru ally opposite to one anotlier. Let 
M and M' Ihj the projections ol the moon and anti-moon on to the 
terrestrial sphere. If the fluid in whicli the tides are raised were 
fHjrfectly frictionless,* or if the earth wei'c a iierfect fluid or per- 
iwtly elastic, the apues of tlie tidal spheioid would h* at M and 
Ar, If, howevei, there is internal tin tion, due to any sort of 
visiosity, the tides will lag, and we may supiiose the tklal apices 
to be at T and T’. Now suppose the tidal protulieraiiccs to be 
replaced by two eimal heavy particles at T and T', whuh arc in- 
stantaneously iigidly coimccted with the eartl). Then the attrac- 
tion of the moon ou T is greater than on T', and tliat of the anti- 
iiiuon oil T’ is greater than on T. The resultant of tliese foices is 
clearly a pair of forces acting on the earth 111 the diiection TAl, 

TM’. These forces clearly cause a ooujde about the axis in the 
equator, which lies in the same meridian as the moon und anti- 
moou. Tlic dii'cction of the couple is shown by the urved anow.s 
at L,L.' If the effects of this coujde he compounded with the 
exibtin,; totation of the earth accoidiiig to the jniinuph- of the 
gyroscojie, the south pole S tends to approiu Ii AI and the north 
fKilo to approach M'. Hence, supposing the m<»ou to move 111 the 
ecliptic, tne inclination of the earth’s axis to Hit cdiptn diiiiin- 
ishes, or the obliquity increases. Next the foiccs ’I'M, T'AI’ dearly 
produce, as in the simider case considcn'd above, a ctuqde about the 
earth’s polar axis, which tends to retard the diiiinal lotatioii. 

This general explanation remains .1 fan icjucsciitation of the 
state of the case so long as the dilfonMit hainuunc t oustituents of 
the aggregate tide-wav** do not sufici very tl iilcieiit am o unts of re- 

4 These explanations, ti'gpthei with other leiuarks, arc 
abstracts of Mr G. H. Darwin’s nirnioiih m /*ro< hoy Sjx , 18.8 to issi. 

8 We hew suppose the titles not to be iiiveitt*U If tliey are inverted tlie 

I eoliclasioa is precisely the same. XXITl 8 
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tardation ; aad this is the case so long as the viscoei^ is not OMt, 
Tlie rigorous result for a Tiscous planet shows that in generd the 
obliquity will increase, and it appears that, with small viscosity of 
tlie planet, if the period of the satelUte he longer than two periods 
of rotation of the planet, the obliquity increases, and m'es verfa. 
Hence zero obliquity is only dynamiciuiy stable when the period 
of the satellite is less than two periods of the planet’s rotation, 
liielina- Supiiose the motions of the planet and of its solitary satellitto (o 
Uon of be referred to the invariable plane of the system. The axis of 
plane of resultant moment of momentum is normal to tliis ])lane, and the 
orbit component rotations are that of the planet about its axis of figure 
generally and the orbital motion of the planet and satellite round their com- 
dectfease^mon centre of inertia ; the ax& of this latter rotation is clearly the 
normal to the satellite’s orbit* Hence the normal to the orbit, the 
axis of resultant moment of momentum, and the planet’s axis 
of rotation must always lie in one plane. From this it follows 
that the orbit and the planet’s equator must necessarily have a 
common node on the invariable plane. If either of the component 
rotations alters in amount or airection, a corresponding change 
must take place in the other, such as will keep the resultant 
moment of momentum constant in direction and magnitude. It 
has been shown that the effect of tidal friction is to increase the 
distance of the satellite from the planet, and to transfer moment 
of momentum from that of planetary rotation to that of orbital 
motion. If, then, the direction of the planet’s axis of rotation 
does not change, it follows that the nonnal to the lunar orbit must 
approach the axis of resultant moment of momentum. By drawing 
a series of parallelograms on the same diameter and keeping one 
side constant in direction, this may be easily seen to Ite true. This 
is equivalent to saying that the inclination of the satellite’s orbi^ 
y will decrease. But uiis decrease of inclination does not &iwav> 

necessarily take place, for the previous investigations sn^'w that 
V another enect of tidal friction may ho to increase the obiicpiity of 

' the planet’s equator to the invariable ^>lane, or in other woids, to 

increase the inclination of the planet’s axis to the axis of resultant 
moment of momentum. ^ Kow, If a parallelogram be drawn with 
a constant diameitor, it is soon that oy iiicivabing the inclination 
of one of the sides to tlio diameter (and even docroasing its length) 
the inclination of the other side to the <li«ametci may also lie iii- 
ci eased. The most favourable case for such a chaiigo is when the 
side whose inclination is increased is nearly as long as the diametei 
From this it follows that the inclination of the satdlitc's orbit to the 
invariable plane may increase, and that it is most likely to increase, 
when the moment of momentum of planetary rotation is largo com- 
pared with that of the orbital motion. The analytical solution oi 
the problem agrees with these results, for it shows that if the vis 
oosity of the ]^net bo small the inclination of the orbit always 
* diminishes, but if tbo viscobity bo largo, and if the b<ii<*llito moves 

with a short periodic time (as estimated in rotations of the planet), 
the inclliiation of the orbit will increase. Tliese results couvc\ 
some idea of the physicaf causes which may have given rise to tin 
present inclination of the lunar orbit to the ecliptic. For tlic 
analytical investigation shows that tlie inclination of the luiiai 
orbit to a certain iilane, which replaces the invariable piano when 
the solar attraction is introduced, was initially sniall, that it then 
increased to a maximum, and that it finally diminished and is still 
diminishing. 

But the laws above referred to would, by themselves, afford a very 
unsatisfactory explanation of the inclination of the lunar orbit, bo- 
oause the sun’s attraction is a matter of much importance. It has 
been found that, if the viscosity of the planet oe small, the in- 
olinatlon of the orbit of the solitary satellite to the invariable jdanc 
will always diminish ; but, when solar influence is introducecl, the 
corresponding statement is not tmo with regard to the inclination 
of the lunar orbit to the proper plane, for during one part of the 
' moon’s history the inclination to the proper plane would have 

^ increased even if the viscositv of the earth had been small. 

^ Consider a satellite revolving about a planet in an elliptic orbit, 
with a periodic time which is long compared wdth the jieriod of rota- 
, tion of the planet ; and suppose that frictional tides are raised on 
the planet The major axis of the tidal spheroid always points in 
advance of the satellite, and exercises on it a force which tends to 
acoelemte its linear velocity. When the satellite is in iicrigee the 
tidee are higher, and this disturbing force is greater than when the 
satellite is in apogee. The disturbing force may therefore be rejire- 
sented as a constant force, always tending to accelenite the motion 
of the satellite, and as a TOriodic force which accelerates in perigee 
and retards in apogee. The constant force causes a secular increase 
of the satellite’s mean distance and a retardation of its mean motion. 
The aoeelenting force in perigee causes the satellite to swing out 
further than it would otherwise have done, so that when it comes 
round to apogee it is more remote from the planet The retarding 
foico in ap^ee acts^exactiy inversely, and cuminisbes the perigean 
ilietanoe. Thiie, the apogean distance increases and the perigean 
distance diminishes, or, in other words, the eccentricity of the orbit 
increases. Kow consider another case, and suppose the satellite’s 
]>eriodic time to be identical trith that of the planet’s rotation. 



1 

Then, when the satelUte is in perigee, it Is moving foatsr than tllo * 
planet rotates, and when in apogee it is moving slower ; hence at ' 

apogee the tides lag, and at pengee they are acoueratad. Kow the 
lagmng apqgean tides give rise to an accelerating force on tho 
satdlite, and increase the perigean distance, whilst the accelerated 
perigean tides give rise to a retarding force, and decrease the 
apogean distance. Hence in this case the eocentririty of riie orbit 
vrill diminish. It follows firom these two results that there must 
be some intermediate periodic time of the satellite for which tho 
eccentricity does not tend to vary. 

But the preceding general explanation is In reality somewhat less 
satisfactory than it seems, because it does not make clear tilio 
existence of certain antagonistic infiuenoes, to wliich, however, wo 
shall not refer. The rigorous result, for a viscous planet, shows 
that in general the eccentricity of the orbit will increase ; but, if 
the obliquity of the planet’s equator be nearly 90*, or if the viscoaity 
be so great as to approach perieot rigidity, or if the tieriodic time 
of the satellite (measured in rotations of the planet) ne short, the 
eccentricity will slowly diminish. When the viscosity is small the 
law of variation of eccentricity is veiy simple : if eleven periods 
of the satellite occupy a longer time than eighteen rotations of the 
planet, tho eccentricity increases, and vice versa. Hence in the 
cose of small viscosity a circular orbit is only dynamically stable 
if the eleven periods arc shorter than the eighteen rotations. 

X. Cosmogonic Spsculations founded on Tidal Friction. 

§60. EUftory efth^ Earlkand Mom, 

We shall not attempt to discuss the mathematical methods by 
whim the complete history of a planet, attended by one or more 
f;atellites, is to be traced. The laws indicated in the preceding 
sections show that there is such a problem, and that it may be 
solved, and we refer to Mr Darwin’s papers for details {Phil. Trans,, 

1879-81). It may be interesting, however, to give the various 
iGsults of the investigation in the form of a sketch of the possible 
evolution of the earth and moon, followed by remarks on tbo other 
planetary systems and on the solar system as a whole. 

We begin with a planet not very much more than 8000 miles in Corjeo- 
diameter, and probably partly solid, partly fluid, and partly gaseous, tural 
It is rotating about an axis inclined at about 11* or 12* to %e nor- genesis of 
mal to tho ecliptic, with a period of from two to four hours, and is moon 
revolving about the sun with a period not much shorter than our from 
present year. Tlic rapidity of tne planet’s rotation causes so jyjreat earth, 
a comprc<iHiou of its figure that it cannot continue to exist m an 
ellipsoidal form with stability ; or else it is so nearly unstable that 
complete instability is induced by the solar tides. 'The planet then 
Bciwrates into two masses, the larger being the eartn and the 
smaller the moon. It is not attempted to dofme the mode of 
separation, or to say whether the moon was initially a chain of 
meteorites. At any rate it must be assumod that the smaller mass 
became more or less conglomerated and finally fused into a spheroid, 
periiaps in couso(iuence of impacts between its constituent mete- • 
orites, which wem once jiart of tho primeval planet Up to this 
T)oint tho history is largely speculative, for the conditions of insta- 
t>ility of a rotating mass of fluid have not yet been frilly investigated. 

We now have the earth and moon nearly in contact with one Barth 
another, and rotating nearly as though they were parts of one rigid and 
body.* This is the system which was the subject of dynamical moon 
investigation. As the two masses are not rigid, the attraction of subject 
each distorts the other ; and, if they do not move rigorously with of inves- 
the same periodic time, each raises a tide in the other. Also the tigation. 
sun raises tides in both. In consequence of the frictional resistance 
to those tidal motions, such a system is dynamically unstable. If 
the moon had moved orbitally a little faster than the earth rotated, 
she must have fallen back into tho earth ; thus tho existence of 
the moon compels us to believe that the equilibrium broke down 
by the moon revolving orbitally a little slower than the earth 
rotates. In consequence of the tidal friction the periodic times both 
of the moon (or the month) and of the earth’s rotation (or the day) 
increase ; but the month increases in leugUi at a much greater 
rate than tlie day. At some early stage in tne history of the system 
the moon was conglomerated into a spheroidal form, and acquired 
a rotation about an axis nearly parallri to that of the earth. 

The axial rotation of the moon is retarded by the attraction of 
the earth on the tides raised in the moon, and this retardation takes 
place at a far greater rate than the similw retardation of the earth’s 
rotation. As soon as the moon rotates round her axis with twice 
the angular velocity with whidi she revolves in her orbit, the 
position of her axis of rotation (parallel with the earth's axis) 

Decomes dynamically unstable* T& obliquity of the lunar equator 
to the plane of the orbit increases, attains a maximum, aua than 
diminishes. Meanwhile the lunar axial rotation is being reduced 
towards identity with the orbital motion. Finally, her equator is 
nearly coincident with the plane of the orbit, and the attFSetion of 
the earth on a tide, which degenerates into a perman ent clliptioi^ 

1 See^tieismi by Mr Nolaa, Omtssis qf Moon, Meiboome, ; also Naliffs. 
iStii FSfaruarv 18SS. 




Itmtt eqiuitor, caUaM W always to show tho same face to 
the earth. 

9lM»iatth All this most hare taken place early in the history of tlie earth, 
an^lnnarto which we now return. As the month increases in length the 
Qchit lunar orbit becomes eecentric, and the eccentricity reaches a maxi- 
mum when the month occupies about a rotation and a half of the 
earth. The maximum of eccentricity is probably not large. After 
this the eccentricity diminishes. The plane of the lunar orbit is 
at first practically Identical with the earth's eq^uator, but aa the 
moon recedes from the earth the sun's attraction be^s to make 
itself felt. We must therefore introduce the conception of two 
ideal planes (here called the proper planes), to which the motion 
of the earth atufi moon must be referred, ^e lunar proper piano 
is at first inclined at a very small angle to the earth's proper plane, 
and the orbit and equator coincide with their respective proper 
planes. Aa soon as the earth rotates with twice the angular velocity 
with which the moon revolves in her orbit, a new instability sets 
in. The month is then about twelve of our present hour^, and 
the day about six such hours in len^^h. The iiidinationc of tlie 
lunar orbit and of the equator to their respective proper planes 
increase. That of the lunar orbit to its proper plane increases to 
a maximum of 6* or 7*, and over after diminnshes, that of the 
equator to its proper plane increases to a maximum of about 
T 45', and over after diminishes. Tlie maximum inclination of 
the lunar orbi^ to its proper plane takes place when the day is a 
little less than nine of our present hours, and the month s little 
less than six of our present days. The maximum inclinailou of 
the equator to its proper plane takes plaee earlier than this. 
Whilst these changes have been going on the proper planes have 
l)cen themselves (‘hanging in their positions relatively to one 
another and to the ecliptic. At first they were nearly coincident 
with one another and with the earth's equator, but they then 
open out, and the iiidination of the lunar ])roper jdane to the 
ecliptic continually diminishes, wdiilst that of the terrestrial prosier 
plane continually lucroases. At some stage the earth became 
more rigid, and oceans were formed, so that oceanic tidal fruition 
probably came to ploy a more important part tbau bislily tidal 
friction. If this be the case, the eccentricity of the orbit, after 
passing through a stationaiy phase, begins to increase again. 
We liave now traced the system to a state iii wliich the day and 
month are increasing, but at nuecjual rates, the inclination of the 
lunar proper plane to the ecliptic and of tlie orbit to the proper 
plane are diminishing, the inclination of the terrestrial proper 
plane to the eeliptie is increasing and of the ecpiutor to its proper 

S laiie is diminishing, and the eccentricity of the orbit is increasing. 

10 new phase now sujiervenes and at length w*o have the system 
in its present configuration. The inimmum time in which the 
changes from fiist to last can have taken place is 54,000,000 years. 
Dhtor- There are other collateral results which must arise from a sup- 
tion of posed primitive viscosity or plasticity of the earth’s mass. For 
plastic during this course ot evolution the earth’s moss must have suffered 
planet, a screwing motion, so that the nolar regions have travelleil a little 
from west to east relatively to tne ecpiator. This affords a possible 
explanation of the north and soutli trend of our gi-eat continents. 
Also a largo amount of heat has been generated by friction deep 
down in the earth ; and some very small part of the observed in- 
crease of temperature in underCTOuud borings may bo attributable 
to this cause. The preceding history might vary a little in detail 
according to the degree of viscosity which we attribute to tlio 
earth's mass, and ac*roi‘ding as oceanic tidal friction is or ic not, 
now and in the more recent past, a more powerful cause ot change 
than bodily tidal friction, 'i'he aVguraent i eposes on the imperfect 
rigidity of solids ami on the internal friction of semi-solius and 
The fiuids ; these arc verm cawm* Thus changes of the kind here dis- 
theory cussed must bo going on, and must have gone on in the past. And 
postu- fi)r this history of the earth ami moon to bo tnie throughout, it is 
latos suf- only necessary to ]iostulate a sufficient lapse of time, and that there 
ficieat « is not enough matter diffused through space to materially resist 
lapse of the motions of the moon and earth in perhaps 200,000,000 years, 
time. It seems hardly too much to say that, granting those two jiostu- 
lates, and the existence of a primeval })lanet, such as tliat above 
described, a system would necessarily be developed which would bear 
a strong resemblance to our own. A theory, reposing on vnm enum, 
which brings into quantitative correlation tbo lengths of the present 
day and month, the obliquity of the ecliptic, and the inclination 
and eccentricity of the lunar oVbit should have claims to acceptance. 

$ 51. The Other Planetary Suhsyskme, 

If this has been the evolution of the earth and moon, a similar 
process must have lieen g(nng on elsewhere. So far we have only 
considered a single satellite and the sun, but the theory may of 
course be extended, with modifications, to planets attended by 
several satellites. Wo will now, therefore, consider some of the 
other members of the solar system. A large planet has much more 
energy of rotation to bo decoyed, and moment of momentum to 
be redistributed, than a small one, and therefore a large planet 
aught to proceed in its evolution more slowly than a small one. 


I^erefore we ought to find the larger planets less advanced than 
the imnller ones. The masse.s of such of the planets as have satel- ' 
lites are, in terms of the earth’s mass, as follows Mars® 4 ; 
Jnmter=840 ; Satum^lOO; Uraiius=17; Neptune=a:20. 

Mars should therefoi'e be furthest advanced in its evolutiuii, and Marl, 
it is here alone in the whole system that wo find a satellite moving 
orbitally faster than the planet rotates. This will also be the 
ultimate fate of our moon, because, after its orbital motion has 
been reduced to identity with that of the earth’s roUtion solar 
tidal fiction will further reduce the earth's an ular velocity: 
the tidal reaction on the moon will then be Teversed, and the 
moon's orbitol velocity will increase and her distance from the 
earth dimiDish. But, since the moon’s mass is very large, she 
must recede to an cnormrus distance from the eartli before this 
reversal takes plticCi Now tbo satellites of Mars are very small, 
and tneicfiorc they need only recede a very shoit distance irom the 
planet before the reversal of tidal reaction. Tho periodic time of 
the satellite Deiinos is 18o», and, as tho period of rotation of 
Mars is 24*^ 37”, Deimos must be still receJing from Mars, but 
very slowly. The periodic time of the satellite Pliobos is 39” ; 
riiereforo it must be approaching Mars. It does not seem likely 
that it has ever been remote from the planet.^ The eccentricities 
of the orbits of both satellites are small : that of Deimos is ‘0057 
and that of l^lioboa ‘00(16. If the viscosity of tho planet hi small, 
or if oceanic tidal frii'tion bo the principal cause of change, both 
eccentricities are diminishing; but, if the viscosity be laigc, both 
are increasing. As we have no means of knowing whether tho 
eccentricities are increasing or diminishing, the laiger eccentricity 
of tho orbit of j^hobos cannot bo a fact ot much importan(‘e either 
for or against the present views. But it must lie admitted that it 
is a slightly unfavourable indication. The jiosition of the proper 
plane of a satellite is determined by the periodic time of the 
Mtcllite, the oblateness of tho plantt, and tho sun a distance. The 
inclination of the oibit of a satellite to the proper plane is not 
determined by anything in the system. Hence it is only the 
inclination of the orbit whiidi can nlford any argument for or 
against the theory. Tho projicr planes of both satellites are 
ne(‘es8arily nearly coincident with the e<juator of the planet ; but 
it is in accordance with tho theory that the inclinations of the 
orbits to their respective proper planes should lx* small. Any 
change in tho obliquity of tho equator of Mars to the plane of his 
orbit must be entiiely due to solar tides. The jiresent obliquity is 
about 30**, and this jioints also to an advanced stage of evolution, 
at least if the axis of the planet was primitively at all nearly per- 
pendicular to the c(‘li]itic. 

We now come to the s^^stem of Jupiter. This enormous planet Jupiter 
is still rotating in about ten hours ; its axis is iieaily ])crpcndicular 
to tho ecliptic ; and three of its satellites revolve in seven days or 
less, whilst the fourth lias a ]»eriod of 16<^ 16'‘. This system Is 
obviously far less advanced than our own. Tlie inclinations of 
the proper planes to Jujiitei’s equator arc necessaiily sinalL but 
tho inclinations of the orbits to the prosier jdaues appear to be 
very interesting fiom a theoretical point of view\ Tliey are in 
the case of tbc first satellite O'* 0' 0", in tl^c case of the second 
0** 27' 60", in that of the third 0® 12' ^0". and in that of the fourth 
0® 11' 58". We have shown aoove that the oibit of a satellite is 
first coincident with its piopcr plane, and that the inclination 
afterwards rises tr a maximum and finally declines. If then wo 
laay assume, as seems reasonable, that the satellites aie in stages 
of evolution corresponding to their distances Irom the planet, these 
inclinatioTis accord well witli the theory. Tin* ci centiicitics of tho 
orbits of the two inner satellites aio insensible, tliobc of the outer 
two small. This does not tell strongly either for or against the 
theory, lx>cause the history of the ccceiitric’ity dcpemls considerably 
on the nature of the friction to which the tides arc subject. Yet 


it on the whole agrees with the theory that the ecccnliicity should 
bo greaU'r in the more remote satellites. It appears that tlie satel- 
lites of Jupiter alwa 3‘8 pivsent the same face to the planet, just as 
d(H*8 our moon. This was to be expected. 

The case of Saturn is not altogether so favourable to the theory, Saturn, 
The extremely rapid rotation, tho ring, and the slioit jiei iodic tiino 
of the inner satellites point to an early stage of dcv» lupnicnt ; whiNt 
the longer periodic time of the throe outer satellites and the high 
obliquity oi the equator indicate a later .stage. Pei hajis bol h views 
may be more or less correct, for siiccoasive shedding ot satellites 
would impart a modern appearance to the system. It lias jirobably 
been previously rcmarkoil that the Saturnian ‘lystcni bears a sliong 
analogy to the solar system, Titan being analogous to Jupitei 
Hyixsrion and lapetus to Umnus and Neptune, and the inner sap‘l 
lites to the inner planets. Tims anything hu h aids us in ‘oinjing 
a theory of the one system w'ill throw light on the other. Tlie 
details of the Satiiniian system seem to be inoic or less luvourablo 
to the theory. The proper idaiies of the oibits /^excojd that of 
lapetus) are nearly in the plane of tlie ring, and the inclinations 
of all tho orbits tjWetojqipoar not to 1^ large. _A8 

l^l^lan Qunside^he theory iiiappl»eaW« to the case of Mara ; aee Nature^ 
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Aaaph HilH finds that the ocesntrieitiss of tM otbits of Mimas, 
Enceladitt, Tethys, Dione, and Bhsa am insensible, that of Titan 
is *0284, of Hyperion *1000, and that of lapetos *0278. The satal- 
lite lapetus appears always to present the same face to the planet. 

Concerning tranns and Keptttne there is not much to be said, 
as their systems are veiy little known ; hut their masses are much 
larger than that of the earth, and their satellites revolve with a 
short periodic time. The retrograde motion and high inclination 
of the satellites of Uranus are very reiiiarlmble. The theorv of the 
inclination of the orbit has been based on an assumed smallness of 
inclination, and it is not very easy to see to what results invest!* 
gation might lead if the inclination were large. It must be ad- 
mitted, however, that the Uranian system points to the probability 
of the existence of a primitive planet, with retrograde rotation, or 
at least with a very large obliquity of equator. 

It appears from this review that the other memliers of the solar 
Rvstom present some phenomena which are strikingly favourable to 
the tidal tlieory of evolution, and none which arc absolutely con- 
demnatory. we shall show in the following section that there 
are reasons why the tidal friction arising in the planetary systems 
cannot have had so much effect as in the case of the earth and moon. 
That the indications which wo have just noted were not more 
marked, but yet seemed to exist, agrees well with this coiiclusiou. 

I 62. Influence of Tidal Friction on the Evolution of the 
Solar System, 

Solar According to the nebular hypothesis, the planets and the satellites 
syatem are portions detached from contracting nebulous masses. In the 
as a following discussion that hypothesis bo accepted in its niaiii 
whole, outline, and wc shall examine what modilicatioiis are necessitatod 
by the influence of tidal friction. It iiinv he shown that the 
reaction of the tides raised in the sun by the planets must have 
liad a very small influence in chan^dng the dimensions of the 

S lanetary orbits lound the sun. From a consideration of numerical 
ata wdth regard to the solar system and Die planetary subsystems, 
it appears iinjirobable that the iilanetar}' orbits have been sensibly 
enlarged by tidal friction since the oiigiti of the several planets. 
But it is possible that some very small part of the cccentrieitics of 
Planet* the planetary orbits is due to this cause. From arguments similar 
ary sub- to tiiose advanced W’ilh regard to the solar system as a whole, it 
S3*lta]ns. appears unlikely that the satellites of Mais, Jupiter, and Saturn 
originated very much nearer the present surfaces of the planets 
than we now observe them. But, the data Wing insuflicient, we 
cannot feel sure that the alteration in the dimensions of the orbits 
of these satellites has not been consideiable. It remains, howevei, 
nearly certain that they cannot have first originated almost in con- 
tact with the piosent suifacos of the planets, in the same way as 
in the preceding sketch (§ 60) has been shown to be probable 
with regard to the moon and earth. Numerical data concerning 
the distribution of moment of momentum in the several planetary 
sub-systems exhibit so striking a difference between the terres- 
trial system and those of the other planets that we should fiom 
this alone have giouiids for believing that the modes of evolution 
have been considerably different. The difference appears to lie 
in the genesis of the moon close to the present surface of the 
planet, and wc shall see below that solar tidal friction may be as- 
signed as a reason to explain how it has happened that the terres- 
trial planet had contracted to nearly its present dimensions bcfoie 
the genesis of a satellite, but that this was not the case with the 
exterior planets. The efficiency of solar tidal frii’tion is very inmli 
greater in its action on the nearer planets than on the furtlici ones. 
The time, hovever, daring whicii solar tidal friction has been 
operating on the external planets is probably much longer than the 
period or its efficiency for the interior ones, and a sei ies of numbei*s 
proi>ortional to the total amount of rotation destroyed in the seveial 
planets would present a far less rapid decrease as wo recede fiom 
the sun tlian numbers simply expressive of the efficiency of tidal 
friction at the several planets. Nevertheless it must bo admitted 
that the effect produced by solar tidal friction on Jupiter and 
Saturn has not tieen nearly so great as on the interior planets. 

^ And, as already stated, it is very improbable that so large an 
amount of momentum should have been destroyed as to materially 
affect the orbits of the planets round the snn. 

Diitrihu* We will now examine how the differences of distance from the 
tioB of sun would be likely to affect the histories of the several planetary 
ivtallites masses. According to the nebular hypothesis, a planetary nebula 
amongst contracts, and rotates quicker as it contracts. The rapidity of the 
tha revolution causes it to become unstable, or perhaps an eanatorial 
planets, belt gradually detaches itself ; it is immaterial which of these two 
really takes place. In either case the separation of that part of the 
< mass which oefore the change hod the greatest angular momentum 
permits the central portion to resume a planetary shape. The 
contraction and the increase of rotation proceed continually until 
another portion is detached, and so on. There thus recur at inter- 
vals a series of epochs of instability or of abnormal change. Now 
1 See MHt, Jmoc, SitPort, 1886, p. 548. 


tidal frietlim diminish the rate of indpem of lOtaMofi doe I# 
contraction, and therefore if tidal friction and eontraotion are at 
work togetiier Die epochs of instability must recnr more rar^ 
than if contraction alone acted. If the tidal retardation is sum* 
ciently great, the increase of rotation due to contraction will be so 
fiur eonnUracted as never to permit an epoch of instability to occur. 

Since the rate of retardation due to solar tidal friction decreases 
rapidly as we recede from the sun, these conriderations accord with 
what we observe in the solar system. For Mercupr and Venus 
have no satellites, and there is a progressive inerease in the number 
of satellites as wo recede from the snn. Moreover, the number of 
satellites is not directly connected with the moss of the planet, for 
Venus has nearly the same mass as the earth and baa no satellite, 
and the earth has relatively by far the largest satellite of the whole 
system. Whether this be the true cause of the observed distribu- 
tion of satellites amongst the planets or not, it is remarkable tiiat 
the same cause also affords aii explanation, as we shall now show, 
of that difference between the earth with tlie moon and the other 
planets witii their satellites w'Lich has caused tidal friction to be 
the principal agent of change with the former but not wilh the 
latter. In the case of the contracting terrestrial moss we may 
suppose that there was for a long time nearly a Ixilance hetr/eeii 
the retardation due to solar tidal friction and the acceleration 
due to contraction, and that it was not until the planetary mass 
had contracted to nearly its present dimensions that an epoch 
of instability could o<‘cur. It may also be noted that if there be 
two equal planetary masses which generate satellites, but under 
very different conditions as to the degree of condensation of the 
mahses, the two satellites will be likelv to differ in mass; we 
cannot of course ttdl whicli of the two plaiietH would generate the 
largoi bdtelhte. Thus, if the geiicMs of the moon was defen'ed 
until a late epoch in the history of the terrestrial mass, tho 
mass of the moon relatively to the enrth would be likely to differ 
from the mass of other satellites relatively to their planets. If 
the contraction of the plaiictarv mass be almost completed befote 
the genesis of tho satellite, tidal friction, due jointly to the satellite 
and to the sun, will Dieieaftoi be tho great cause of change in the 
system ; and tlius the hyiiothesirt that it is the sole cause of change 
will give an approximately accurate explanation of the motion of 
the planet ana satellite at any subhe^ueiit time. We have already 
seen that tho theory that tidal iriction lias heon the ruling power 
in the evolution of the caith and moon coordinates the present 
motions of tho tw'o bodies aiul can ies us back to an initial state 
when the moon first hod a separate existence as a satellite ; and the 
initial configuration of tho two bodies is sucli tliat we are led to 
believe that the moon is a jiortioii of the primitive earth detached 
by rapid rotation oi other causes. Theie seems to be some reason 
to suppose that the earliest form in which the moon had a sojiarale 
existence was as a ring oi cliain of meteorites ; but this condition 
precedes that to which the dynamical investigation leads back. 

Lot us now turn to the other planetary sub-systems. Tho batclli tea 
of the largei planets revolve with short iicriouic times ; this admits 
of a sini|ue explanation, for the smallness of their masses would 
have prevented tidal friction fiom being a very efficient cause of 
change in the dimeiiHioiis of their orbits, and the largeness of the 
planet \s masses would have caused them to proceed slowly in th(‘ir 
evolution. If the planets bo foimcd iimn chains of meteorites ot 
of nebulous matter, their lotation has aiisexi ftom the excess of 
orbital momentiiin of the exterior over that of the interior matter. 

As wo have no Jiieans of knowing how bioad the chain may have 
l)cen in any < asc, nor liow much it may have closed in on the sun 
ill course of concentiation, w’o are unable to compute the primitive 
angular momentum of a ]>lanet. A rigorous metliod of com|)arison 
of the primitive rotations of the several planets is thus wanting. 

If, however, the planets were formed under similar conditions, then 
we should extK*(‘t to find the exterior planets now rotating moie 
1 apidly than the interior ones. On making allowance for tho diffei - 
ent degrees of concentration of the planets, this is the case. That ^ 
the inner satellite of Mars revolves with a period of less than a 
third of the planet’s rotation is perhaps the most remarkable fact &ie1- 
m the solar system. The theory of tidal friction explains this lites of 
]ierfi»etly ; and this will be the ultimate fate of all satellites, be- Mora, 
cause the solar tidal friction retards the planetary rotation without 
directly affecting the satellite’s orbital motion. Numerical com- 
parison shows that the efficiency of solar tidal friction in retarding 
tho terrestrial and martian lotations is of about the same degree 
of importance, notwithstanding the much greater distance of ^he 
]>lanet Mars. In tho above discussion it will have been apmiTcnt 
that the earth and moon do actually differ from tho other planets 
to such an extent as to permit tidal friction to have been the most 
important factor in their history. 

By an examination of the probable effects of solar tidal friction Sum- 
on a contracting planetary moss, we have been led to assign ainsary- 
cause for tho observed distribution of satellites in the solar systexm 
and this again has itself afforded an explanation of how it hapjMued 
that the moon so originated that the tidal friction of the lunar 
tides in the earth should have been able to exercise so large au 
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gnonod which tidid ftietion may have» and probably haa, had in 
the hiatory of the mteiii» if anfficient time be mated, but alao 
to point out what affecta it cannot have produced Theae inveati* 
gations afford no grounds for the rejecnon of the nebular hypo- 
theaia $ but, wb${ie they present evidence in favour of the main 
outlines of that 'theory, &ey introduce modifications of consider- 
able importance. Tidal friction is a cause of change of which 
Laplace^s theory took no account ; and, although the activity of 
that cause may be regarded as mainly belonging to a later period 
than the events described in the nebular hyimtbesis, yet it seems 
that its infl^uence has been of great, and in one instance of even 


pdmmount jmpo^nce in determining the present condition of the 
and their satellites. Throughout the whole of this did- 
h?* J?®® “opposed that sufficient time is at our die- 
posal : Sir W. Thomson and others have, however, adduced reason- 
mg which goes to show that the history of the solar system muetLilhita' 
be comprised within a neriod considerably lees than a hundred tion of 
million yeew* It would iicrhaps be premature to accept this as time* 
the final and definite conclusion of science. If, however, it bo con- 
firm^, we shall only be permitted to accept the doctrine that tidal 
fnction has effected considerable modification in tho configuration 
of the moon and earth, and must reject the carliei pot -ion of tho 
history sketched above. h, f>,) 
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TIDOU, or Tidore, an Island (O'* 39' IST. lat. and 127* 
23' E. long.) of the East Indian Archipelago, off the we.st 
coast of J 1 I 4 OL 0 (q.v,) and south of Ternate, is nearly cir- 
cular in form, and lias an area of about 58 square miles. 
A volcano (5900 feet), now quies(‘ent, rises in the centre 
and occupies nearly the whole of the island ; its sides are 
densely covered w ith forests. The princ'ipal jiroductions 
are sago, rice, cocoa-nuts, and bananas. The capital, Tidor, 
ou the cast coast, is a walled tow'u and the seat of a sultan 
tributary to the 1 )utch. The population is estimated at 
7500. Tidor, w^hich is included in tho residency of Ter- 
nate, is administered liy a “ controleur.” 

TIECK, Ludwug (1773-1853), the most conspicuous 
figure of tlie (jlerinan romantic school of literature, was 
lx>rn at Berlin on 31&t May 1773, His father, a roj>e- 
maker, w'as dry, sarcastic, and matter-of-fact; his mother, 
gentle and pious, wuth a leaning to mystieism. Ticck par- 
took of both characteristics : half his work and half his 
genius seem a sce])tical commentary on tlie other half. 
He emancipated himself from the prosaic influence of his 
father’s house by a passionate study of Shakespeare. 
After a brilliant career at school ho re])aired iu 1792 to 
the university at Halle, and, retuniing to Berlin iu 1794, 
<icvotod himself to authorshii), in which he had already 
made expeririiciits. As is so commonly the case with young 
writers of genius, his first talcs (Abdallah, Wdlinm Lovell) 
partook too largely of the melodramatic, and have little 
permanent value. But the romantic school of Germany, 
a movement comparable to the Lake school of England, 
was alreaily in tho air, and Tieck was deeply sensitive to 
its influence. He was strongly fascinated by two of its 
aspects in particular -the reaction in favour of German 
medieval art and the revived interest in fairy talcs and 
folk-lore in general. Inspired by his friend Wuckenroder, 
a youth of pious ardour and most pious simplicity, ho 
wrote his unfortunately unfinished romance Stei^nhalcTs 
Travels, a very gospel for the artist, at once the comply 
ment and the antitype of Wilhelm Meistef His studies in 
popular literature resulted in the entertainfng adaptation 


of Blue Board entitled Peter Lehrechf and several kindred 
works. Fair EckbeH, his masterpiece, and the master- 
piece of all romantic fiction, came to him, he said, by 
inspiration. He may well be bclu’ved: no artifice could 
have created the pervading sensation of dreamy solitude 
or the intense thrill of the catastrophe. The hapjiy idea 
of dramatizing popular legend led to the production of a 
greatly impioved Hlne Heard, and subsequently of Puss 
in Boots, a satire on Kotzebue and Ifiland, such an alliunco 
of broad humour and dainty irony as w^e might expect to 
find in tho lost Miildle Comedy of Athen.s. 

It might almost have been better if Tieck had con- 
tinued to walk in his own way. His was a susceptible 
nature, too sensitive for perfect independence. In 1798 
he made the acquaintance of tho Schlegels and was drawn 
into their circle. Novalis, undoubtedly the greatest genius 
of tho romantic school, v\as for a time a compensation to 
him for the death of Wackenrodcr, whose essays on art he 
edited with additions of his own. But Novalis himself 
soon died, and the influence of the Schlegel circle, with its 
bickerings and its “chopping and changing of ribs,” was 
not wholly salutary either iu a moral or a literal y point 
of view, August Schlegel inspired Tieck v'nih a passion 
for tho Spanish drama. He also spent much time ou a 
translation of Don Quixote, certainly a masteij>it*ce, and 
rendered Ben Jonson’s Sdent Woman, haxing ])rcviously 
adapted Tolpcme, One important production of liis own 
nevertheless belongs to this jieriod, tho romanlic drama 
of Gmoveva, enthusiastically admired hy so elcai heailcd 
and impartial a judge as Bishop Thirlwall. He also pro- 
duced his delightful miniature drama of Ltttle Rid Rnluaj 
Hood, and was working with great spirit on The Fnqn ror 
Ociavian when he was suddenly attacked by ilieuinaiic 
gout, which tormented him more or less tor the remainder 
of his life. Between pain and unpleasant literary disputes 
his activity was long greatly imjieded. The narrowness 
of his means also troubled him. ITo had marrie d th e 
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dai^^hter of Pastor Alberti, and, although he ma an ami-* 
able man and nothing is alleged against his wife, his 
household does not seem to have been entirely comfort- 
able. He lived alternately in Jena, Berlin, and Dresden, 
where he became very intimate with Steffens, and wrote 
his powerful but dismal tale, Th^ Runenherg, The Emperor 
Octaoian was completed in 1804, with less success than 
had been hoped. In the following year Tieck repaired to 
Italy, nominally to visit the baths of Pisa ; but he^ made 
this medical injunction the plea for a long stay in the 
country. The effect of Italian scenery, plastic art, and 
new impressions in general was to wean him from much 
of the mysticism in which ho had hitherto indulged, and 
to direct him to the criticism of life. The transition to 
his now manner is indicated by the additions to his former 
tales and dramas, which, after several years spent in wan- 
dering and in sickness, he published in 1812. The Elve% 
The Philtre^ and jT/w* Goblet are tales, distinguished, the 
last two more especially, by brilliant colouring and elabo- 
rate art, Ftyrtuftatve^ a drama in two parts, added in 
1816, wants the spiiit of its predecessors, but is pervaded 
by a quiet sarcastic humour exceedingly enjoyable. l%ys 
and stories were set in a framework of spsthctic conversa- 
tion, and the entire coUoction was entitled PhanUtme, By 
this publication Tieck settled accounts with the romantic 
school, and could no more be regarded as its leader. 

Tieck's power of original composition failed him for 
some years. He devoted himself especially to antiquarian 
and dramatic studies. In pursuance of the latter he vibited 
England, saw Kemble and Kean on the stage, and renewed 
acquaintance with Coleridge, whom he had known in Italy. 
The friendship of Solger was highly important to him, and 
heljied him to the clear definite principles of composition 
and criticism in which he had previously been deficient. 
The period of reflexion gradually worked itself into a 
period of productiveness, beginning with his charming 
novelette of The Pictures, translated by Thirlwall. It was 
followed by a series of similar works extending over nearly 
twenty years, very unequal in value, but in their best 
examples belonging to a very higli class of art. Their ^eat 
peculiarity is the blending of narrative with disquisition 
and comment, so thoughtful and ingenious that, interest- 
ing as the action commonly is, the interruption is not 
resented. They have usually a strongly marked ironical 
element, as though the writer were only half in earnest, a 
self-criticism of which a great creative genius would have 
been incapable, but which bestows unusual piquancy on 
productions of the second order. The Pictures, already 
mentioned, is a fine instance of the masterly conduct of a 
story, and contains a very original figure, the shrewd, 
sottish, graceless old painter Eulenbock, who, with talent 
enough to have made a name and a fortune, gains a pre- 
carious livelihood by forging old masters. TJie Betrottud, 
also translated by Thirlwall, is a severe satire on hypo- 
critical pietism. Among the best of the other novelettes 
in this style may be mentioned The Travellers, one of 
the most perfect specimens of the author’s irony; Luck 
hrmgs Brains, a fine study of the power of a weak charac- 
ter to rise to its opportunities when elevated by a sense of 
responsibility ; and The Superfluilves of Life, an anecdote 
delightfully told. The Old Booh and The Scarecrow, two 
of the most fantastically imaginative, resolve themselves 
into literary satire. The motive of the latter was bor- 
rowed by Hawthorne in his Modier Rights Pipe. Of 
fictions with an historical basis, the most popular are those 
derived from the lives of poets — A Poe€s Life, of which 
Shakespeare is the hero^ and A Poe£s Death, relating the 
sad history of Oamoens. The RevoU in the Cevmnes is an 
historical romance of considerable compass; but Tieck’s 
masterpiece in this department is his Wiiches^ Sahbath, a 


tale almost unparallelect in literature for 
of heart-breaking, hopeless misery. The Tomg CasrpewUr 
{1836, but commend^ much earlier) can hakUy be as- 
dgned to any of these classes. It has a strong affinity 
to Wilhelm MeisUr, and may be compared with Sternhed^ 
both for its resemblance and its contrast. Finally, in 
Vittoria AeeoraTnhom (1840) Tieck takes yet another new 
departure, indicating affinities with the modem French 
school of fiction* The novel has been translated into 
English, but is probably best known to English readers by 
Mrs Carlyle’s half-earnest half-mocking admiration of the 
hero Bracciano, a Blue Beard on the highest principles, 
and her wish t^t she could have lived two hundred years 
before, “ to have been — ^his mistress, not his wife.” 

These novels were all written at Dresden, where Heck 
had settled in 1819. He enjoyed especial favour at court, 
took an active part in the direction of the royal theatre, 
and gained a new description of celebrity by his semi- 
public readings from dramatic poets in the court circle. 
According to the almost unanimous testimony of his hearers, 
he was the finest dramatic reader of his age. His daughter 
Dorothea, who united her father’s literary talent to her 
grandmother’s mystic piety, was of great assistance to him, 
especially in the translation of Shakespeare which passes 
under his name. Sclilcgel had translated seventeen plays. 
Tieck had undertaken to translate the remainder, and it 
has been generally su]>po8ed that he kept his word. In fact 
the translation was almost entirely executed by Dorothea 
Tieck and Count Wolf Baudissin, Tieck contributing 
hardly anything but his advice and his name. The truth 
slips out quite innocently in the |iages of his biographer 
Kopke, and is fully told by Cuhtav Freytag (Im Neum 
Reich, January 1880). During his residence at Dresden 
he collected his critical waitings, produced his excellent 
translation of the English dramatists anterior to Shakes- 
peare, and edited the w^orks of Novalis, Kleist, Lenz, and 
other contemporaries. In 1842 he accepted the invitation 
of Frederick William IV. to settle in Berlin, where he had 
already been to conduct the representation of the Antigone 
with Mendelssohn’s music. Ho found himself but little 
iu his element in the city of his birth, and the dramatic 
representations directed by him, including revivals of some 
of his own plays, were rarely successful. In 1851 his 
health failed entirely, and ho withdrew altogether from 
the world. Ho died on 28th April 1 853. 

Though not a writer of the lughest rank, Tieck is novor^eless a 
most oiiginal genius, very ui^ustly neglected by his countrymen. 
The bust of hiB compositions in the taste of the lomantic school are 
absolute masterpieces; and bis later pniductions, if ini))erfect, 
occupy a unique positiou in liteiature. He may be compared to 
WieUnd, whom he decidedly surpasses, and to Ariosto, whom he 
would have more than iivallcd ii ho had been capable of a 
sustained effort. His susceptibility and self-distrust checked his 
genius, but at the same time pve it that peculiar ironic flavour 
which constitutes its special distinction. He is like an exquisite 
side dish, not sufficiently substantial for a full meal. The attempts 
to extract a moral sigmficance from the stories in PImiTUu/ub seem 
entirely thrown away ; the purpose of his later writings, when 
there IS any, is always dcflmle. Poihaps the soundest criticism 
upon liim, at bottom, is Heine’s in his Rmmiw Scheol, though 
written at a time when it was his cue to show the works of that 
school as little quarter as possible. Carlyle’s criticism is excellent, 
but only refers to the FharUaam. 

The principal contribution to Tieck’s biography is the delightful 
book 01 Budolf Kopke (Leijisic, 1855), chiefly drawn from his oral 
communioationa and containing his opinions on a number of subjects. 
Particulars of his residence at Dread^, more especially of his con- 
nexion with the theatre, arc civon in the memoirs of FriesM 
(Weimar, 1871). Tales from fhmUum have been translate in 
Carlyle’s Bpedmsns <f Oerman Bomemce, and aie reprinted in his 
miscellanies. A greatly inferior version, in some places uusempu- 
lously altered from Carlyle, was published in 1845 with an elaborate 
preface rigned by J. A. P,, who does not, howem, appear to have 
been the translator. Several of Tieck’s othef works have been 
translated into English, but the only remalcable rendering is 
Bishop Thirlwall’s of Ihs Pusiures and ThemdredML A com- 
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* tfLm etimoliogieid lUt of }tQ» irritiagft is oppenidsd to KbpWs 
¥i^oi!k» (B. 6.) 

TISDSMANN, Fbxjsdbzcs (1781-1861), Gorman anato- 
migt and physiologist, the son of a philosopher and 
psychologist of considerable repute, ms bom at Cassel on 
23d August 1781. He graduated in medicine at Marburg 
in 1804, but soon abandoned practioe owing to disappoint- 
moot at his failure to check his father’s last illness. He- 
pelled on the one hand by the brilliant but unsubstantial 
discourses of Scheiling on the '‘Naturphiiosophic,” and 
attracted on &e othor hand by the practical slull and in- 
telligeuoe of the surgical anatomist Summering, he returned 
to the study of natural science. He betook himself to 
Paris, and became an ardent follower of Cuvier. On his 
return to Germany he maintained the claims of patient 
and sober anatomical research against the prevalent specu- 
lations of the school of Oken (see Oksn and MonrHotoav), 
whose foremost antagonist he was long reckoned. His 
manifold labours in the held of Cuvierian anatomy cannot 
be recorded here ; but his remarkable studies of the de- 
velopment of the human brain, as correlated with liis 
father’s studies on the development of intelligence, may 
be mentioned. He spent most of his life (from 18IG) as 
professor of anatomy and physiology at Heidelberg, and 
died at Munich on 22d January 1861. 

T’lENTSlN is the largest commercial cit^ in Cliih-H, 
the metropolitan ])rovince of China. It is situated in 
39* 7' N. lat. and 117* 11' E. long., at the junction of the 
l^eiho and the Wan-ho, which is connected by tlio Grand 
Canal with the Yang-tsze-kiang. It is a ])refectural city, 
and the residence of the viceroy of the j)rovince during a 
great jiortion of the year. The town is built on a vast 
alluvial plain, which extends from the mountains beyond 
Peking to the sea, and through which the Peiho runs 
a circuitous course, making the distance by water from 
T’ientsiu to the coast about 70 miles, as against 35 miles 
by road. Tlie soil of the surrounding country being 
strongly impregnated with soda and nitre is not fertile, 
but produces sorghum and other coarse grains. The city 
walls are well built, though not always kept in good order, 
and measure about three <juarters of a mile each way. As 
in all Chinese cities, the more wealthy iiiliabitants live in 
the suburbs, but even their houses have a mean appear- 
ance, being built mainly of mud or dried bricks. The 
streets arc for the most part unpaved, and in wet weather 
are little better than quagmires. ►Some imi^rovenients 
have, however, been made in this respect of late. The 
city has always been a great commercial dejKit. In 1885 
the foreign imports amounted to £3,226,972 and the ex- 
ports to £980,852, and 375 foreign vessels of 279,829 
Ions visited the port, tea to the value of about £904,496 
being landed for carriage overland, fm Kalgan and Kiachta, 
to jSiberia. During the winter the river is frozen, so that 
communication has to be carried on overland to Chin-kiang 
on the Yang-tsze-kiang, to which point also a line of tele- 
graph (now extended to Peking) was opened in 1 881 . The 
principal articles of import are shirtings, drills, T-cloths, 
jeans and twills, opium, woollens, steel, lead, needles, 
Japanese sea-weed, and sugar; and of export, skins, beans 
and |)ease, straw braid, coal, dates, wool, tobacco, and 
rhubarb. The coal exported is brought from the Kaiping 
colliery to the east of Tientsin; its output in 1885 was 
181,039 tons, 54,976 tons more than in 1884. An ex- 
perimental railway nearly two miles long has lately been 
constructed at Tientsin. 

In 2858 TMontsin was besi^ed by an amy of Tailing rebels, 
whioh had been detached from the main force at Nanking for the 
capture of Poking. The defences of Tientsin, however, saved the 
capital, and the rebels were forced to retreat. Five years later Lord 
El^n, acoomnanied by the representative of France, steamed np the 
Priho, alter having forced the barriers at Taku, and took peaceable 


pesi^nsiimoftlietown. Here the treaty of 1858 was signed. Two 
years later, in consequence of the treacherous attack made on the 
English plenipotentiary the preceding year at Taku, the city and 
suburbs were occupied by an allied English and French force, and 
were held for two years. The city was constituted an open port 
On the establishment of Koiuan Ciitholic orphanages some years 
later the pretensions of the pnevts so iintated the people that on 
the occurrence of an epidemic in the schools they attacked the 
French and Kussian establishntents and murdered twenty of the 
foreign inmates, besides numbers of their native follower. The 
Chinese Government at once suppressed tlie not, and sent a repre- 
sentative to Europe to a^Hilogizc ior the outbreak. 

TIERNEY, George (1761-1830), an English Whig 
politician, was born at Gibraltar on 20th March 1761, 
being the son of a wealthy merchant resident in Spain. 
He was sent to Peterhouse, Cambridge, where he took the 
degree of LL.D. in 1784, and wjus called to the bar; but, 
having inherited an ample fortune, he aliandoiied law and 
plunged into politics. He contested Colchester in 1788, 
when both candidates received the same number of votes, 
but Tierney was declared elected. He was, however, de- 
feated in 1790. He sat for Southwark from 1796 to 1806, 
and then represented in turn Athlone (1806-7), Randon 
(1807-12), Appleby (1812-18), and Knarcsborough (1818- 
30). When Fox seceded from the House of Commons, 
Tierney became a prominent, if not the leading, opponent 
of Pitt’s policy. It was iierhaps for this reason that he 
was disliked by Fox. In 1797- such was the height of 
political passion at this epoch— Wilberforce noted in his 
diary that Tierney’s conduct was “truly Jacobinical”; and 
in A(ay 1798 Pitt accused him of want of patriotism. As 
the words were not withdrawn, a duel ensued at Riiney 
Heath on Sunday, 27th May 1798; but neither combatant 
was injured. In 1803 Tierney, partly through gratitude 
for the ])cace which had been latified with France and 
partly because Pitt was out of office, joined the ministry 
of Addington os treasurer of the navy, and was created a 
privy councillor ; but this ill-advised st(q> alienated many 
of his supporters among the middle classes, and offended 
most of the influential Whigs, On the death of Fox he 
joined (iSOf) the Grenville ministry as president of the 
lioard of control, with a scat in the cabinet, and tlius 
brought hiiiibelf once more into line with the Whigs. 
After the deatli of Ponsonby in 1817 Tierney became the 
recognized leader of the op])o.sition in the House of Com- 
mons. In the neutral ministry of Canning, the place of 
master of the mint w^as held by him, and when Lord 
Goderich succeeded to the lead Tierney was admitted to 
the cabinet ; but he was already suflering from ill-ln‘alth 
and took little part in its deliberations. He died suddenly 
at Savile Row, London, on 2r)th .laiiuary 1830. 

Tiorijpy was a shrewd man of tlu- woild, wilh a naloial aptitude 
for business. His poweis of sarcasm weic a cause of tciror to his 
adversaries, and his presence in debate w.is much dreaded. Ih.s 
arguments weie felicitous, and, though he novel niinod at the high- 
est flights of elo(jueiire, his choiio of language was the theme of 
constant admiration. Loid Lytton, in his po<*m of St Stcqihcn’s, 
alludes to “Tieniey’s airy tread,” and In', “light and yet 

vigorous” attack, in which ho inihitcd, “with a idatid Hniile," a 
fatal wound on Ins opponent. 

TIERRA DEL FUEGO, a large archipelago at the 
southern extremity of South America, from which it is 
separated by Magellan Strait, at the Narrows ami other 
|)oints scarcely a mile wide. The gioup lies bctw^coii 
52* 40' and 55* 59' S. lat. and 63* 30' «ml 74 33' AV Jong, 
stretching nearly in a line with the Patagonhin Antics for 
over 400 miles north-w^est and south-east, between CUpes 
PDlar and Horn, and for about 270 miJe.s we*?! ami east 
from Cape Pillar to Cape Espiritu Santo ((^alJn line Point) 
in the north; southwards it tapers to 120 iiiiJcs between 
Capes Horn and St Diego, the latter being continued east- 
wards to Staten Island, which is not usually included in 
the group. Although on ordinary maps this region pre- 
sents to the eye a hopelessly confu.scd aggregate of islands, 
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channels, and fjord-like inlets, as if it had been submerged 
sufficiency to convert its deep valleys and gorges into 



Map of Tieira del Fuego. 


marine passages, bays, and bights, it is nevertheless clearly 
disposed in three main sections, which may be conveniently 
named East, West, and South Fuegia. 

East Fuegia consists of the single island of King 
Charles’s South Land (eastern Tierra del Fuego), which is 
very much larger than all the rest of the group together, 
being considerably over 200 miles long from north to 
soiitli. Tt obviously forms a southern extension of the 
Patagonian pampas, which it greatly resembles in its phy- 
sical constitution, climate, flora, and fauna. The low- 
lying, flat or slightly rolling j)lains are covered with a rich 
growth of tall herbage, which is frequented by the rhea, 
guanaco, and other animals coiiiiuon to the adjoining main- 
land, and also peopled by a branch of the same Tehuelche 
(Patagonian) family, in the south a long peninsula pro- 
jects westwards to tlie Pacific. This western limb as- 
sumes a mountainous character, Mount Darwin (6800 feet) 
being situated about midway on its south side and Mount 
Sarmiento (6900, or perhaps 7000 feet), the culminating 
point of the archipelago, much nearer the Pacific. Although 
generally supposed to be volcanic, this peak presents such 
extremely i)re(Mpitou8, in fact, almost vertical flanks that 
John Ball considers it more i)robably “a portion of the 
original rock skeleton that formed the axis of the Andean 
chain during the long ages that preceded the great vol- 
canic outbursts that have covered the framework of the 
western side of South America.”^ This is altogether an 
alpine region with numerous snow-clad summits and gla- 
ciers descending down to the sea (Darwin). 

Along the south side of East Fuegia flows Beagle 
C'*hanneX about 55** S. lat., separating it from South 
Fuegia, which comprises the islands of lloste, Navarin, 
Gordon, Londonderry, Stewart, Wollaston, and numerous 
islets, disposed in triangular fonn with the base on Beagle 
Channel and the apex at the rocky headland of Cape Horn. 
At its western end Beagle Channel takes the name of 
Darwin Sound, which leads to the Pacifle at Londonderry 
and Stewart Islands. North of these lies Brecknock 
Peninsula, the westernmost extension of East Fuegia, cut- 
ting oiF South Fuegia from Clarence Island and Desola- 
tion Lknd, which with Dawson Island and numerous rocks 
and islets constitute West Fuegia. Desolation Land, so 
named by Cook, who supposed it to form a continuous 
mass stretching from the western entrance of Magellan 
Strait to Cockburn Channel, really consists of at least 
three, and possibly more islands, separated from each 
other by very narrow channels flowing between the Pacific 
and the western branch of Magellan Strait. The name 
Desolation has been reserved for the northern member of 
the group t erminating at Cape Pillar ; the one next to it 

^ NoUi qfa NfUwvliU im, Sowfh Ameriaa, London, 1887, p. 246. 
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has been called Santa Ihes; the other or others ace stilt 
unnamed. When Ball passed through the strait, he was 
shown one of the narrow sounds which have latdy been 
ascertained to penetrate entirely through what used to be 
considered a single island” (o/>. cif., p. 241). 

Lying almost in a line with the main Andean axis, both West 
and South Fuegia are essentially highland regions, conforming in 
their general characteristics to the intervening western extension 
of East Fuegia. As compared with the great mass of the latter, 
they are everywhere extremely rugged and mountainous, having 
a mean elevation of not less than 3000 feet, a much inoister climate, 
and arboreal instead of grassy vegetation. The isothermals of 
82** Fahr. for July (winter) and 60* Fahr. for January (summer), with 
a mean annual temperature of 42* Fahr., show that tolerably mild 
winters are followed by cool summers, both seasons being accom- 
panied by overcast skies, constant and sudden changes from fair to 
lottl weather; whilst fogs, mistSi rains, snows, and high winds 
(prevailing throughout tne year) endanger the navigation of the 
intricate inland (fliannels, and render the archipela^ one of tlio 
dreariest regions on the globe. 

A botanical parting line scorns to be constituted by the range of 
hills running back of I'unta Arenas along the east side of Brunswick 
Peninsula (which, although attached by a narrow neck of land to 
Patagonia, belongs physically to the insular domain), and termin- 
ating at Cape Froward (68* 54' 8. lat.), the souihenimost point of 
the American mainland. West and south of this line the pam^Kis 
aie replaced by lofty mountains clothed with a dense forest vege- 
I tation fiom the water's edge to lieiglits of 1000 and 1200 feet, 

I above which stretches a zone of ))caty soil with stunted alpine 
' plants uH far os tlio snowline (3000 to 8500 feet). The forest 
stiecics are chiefly an evergreen beech (Fat/us aiiiarctiea^ 8.) and 
tiic winter bark ( WinterUi aromatica)^ also evergreen, with tall 
smooth stem and glossy leaves like the laurel. Wild celery, cress, 
coclilearia, and other aiiti-scorhutic plants occur on botli sides of 
M igellan Strait, and the beech nourishes a latge yellow mushroom, 
vliich, uith the berries of u dwarf shrub, is the only vegetable food 
of the natives. 

In West and South Fuegia tlio fauna is restricted mainly to two 
spi^cies of fox, a bat, rats mice, the sea otter, the {lenguin and othei 
aquatic bii’ils, and vaiioiis cetaceans in the suriounding watcis. 

I'o the three geographical divisions corresiiond throe well-marked 
ethnical groups, — the Oiias of East, the Yaghans of South, and 
the Alacalufs of West Fuegia. The fust are estimated to number 
2000, the others 3000 each, making a total population of sonic 
bOOO for tlie whole archipelago. Tlie Onas aic Patagonians i^lio 
have crossed the strait. The Alacalufs are also iinmigiants fioni 
tlie mainland, but probably they came at an earlier date, and from 
the western uplands, being apparently a bianch of the AU(;a(Aiau 
ennian) race of the Patagonian and Chiluin Cordilleras. The} 
differ altogether m speech both fioin tlio Onas, vitli uhnm the> 
come hcaivcly anywhere in contact, and fiom the Yahgans, who aio 
the true ahoiiginos of the archipelago. These last are in exclusive 
nossesBiou of South Fuegia, and also occujiy the north side of 
Beagle Channel alwut Mount Darwin uinl fuither west. To them 
alone missionary entorpnso has hitlierto been cxteinled, and tlic 
English station of Ushiwaya on Beagle Channel has for some yeais 
been the only centre of civilizing iiifluenros in the archipelago. 
Ab Lieutenant Bnve of the Italian Antarctic ex|)e<lition has inud(‘ 
a special study of this branch,* they aie much better known than 
either of the neighbouring races. If they lepresent an earlier 
Amueanian immigration than that of the Alacalufs, their ex- 
tremely low social state, on which all observers are nrianimous, 
mn^ be regarded as the result of degradation fiom a higher con- 
dition during their long sojourn in their pt*eseiit inhospitable en- 
vironment. But it seems more ptobable that they are the direct 
descendants of the primitive race by whicli the andii])clHgo has 
been occupied from a vastly remote jicriod, as is shown by the very 
great number of kitchen-middens recently discovered on the coast. 
Although taller than the Negritoes of the eastern homisphcrc 
(4 feet 10 inches to 6 feet 4 inches), the Vahgans present in some 
respects a more debased type, characterized by low brows, prominent 
zy^matic arches, large \umid lips, flat nose, loose wrinkled bkin 
(*‘ pclle grinzosa e cadente," says wove), black restless eyes very wide 
apart, coarse black unkempt hair, and head and chest dispropor- 
tionately large compared with the extremely slender and outwardly 
curved legs, convigring an impression of top-heaviness like that of 
the Akkas of equatorml Africa. Their mental qualities arc on the 
same low level, as is indicated by the almost total absence of clothing 
under such inclement skies, by the brutal treatment of their women, 
who w'hen old and useless are often oaten, by the lack of human 
afiVetions or love of offspring, who in rough weather are thrown 
overlioard (Dr Fenton), either as a peace offering to the spirits of 
the storm or to lighten the canoe, and by many repulsive practices 
connec te d with their food and social habits. The tribal organiza- 

^ See Guido Cora's Cotrm for May 1888. 
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tion bas not yet been inched,, eaob family circle living a|Mirt and 
combining only in small groups against some common enemy, but 
recognizing no hereditary chief or even any temporary leader. Yet 
the miasionaiies, who have reduced the language to writing (Gospel 
of St Luke, London, 1881), assert that it contains no less than 80,000 
words, although the numerals stop at five^ already a compound 
form and although the same word expresses both hmd 

and fitmer. But they have obviously failed to distinguish lietwfon 
distinct terms and the endless grammatical intricacies in which 
thia like so many other rude forms of speech, is still involved. 

Since 1881 the eastern portion of Fuegia (with Staten Island)' 
has belonged to the Argentine Kenublic and the western to Chili. 
The bounaary lino, which is purely conventional, runs from Capo 
Espiritu Santo due south to Beagle Channel. Neither power has 
hitherto occupied any ^lart of Fuegia, excmit Punta Arenas (Bandy 
Point) on the Patagouiaii side of Magellan Strait, where the Chilians 
have ior some years maintained a convict and coaling station. 

Fuegia was <liscovered by Magellan in 1620, when he sailed 
thipu^ the strait named after him, and called this region the 

Land of Fire,'* either from now extinct volcanic flames, or mucli 
more probably from the iires kindled by the natives along parts 
of his course. In 1578 Drake first sighted the mint which in 
1616 was named Cape Hoorn (Anglicized Homl by the Dutch navi- 
gators Lemaire and Schouten. In 1619 the brothers Nodal first 
circumnavigated the archipelago, which was afterwards visited at 
intervals by Wood and Narborough (1670), Gennes and Froger 
(1096), Byron (1764), Wallis and Carteret (1767), Cook (1768), and 
Weddell (1822). But no systematic exploration was attempted 
until the British Admiralty undertook a thorough survey of the 
wliole group by King (1826-28) and Fitzroy (1831-:t6). The latter 
expedition {Voyage of the Jieagle*') was accompanied by Charles 
Darwin, then a young man. To these admirable surveys is due 
most of the present geographical terminology of the arcliipelago. 
Since then the work of exploration lias been continued and nearly 
completed by Dumont d’Urville (1837), Charles Wilkes (1839), 
Parker Snow (1855), Bove (1883), and various English, American, 
and Roman Catholic missionarios. 

Browses, tfintolre rlei Navigations awjr Tfrrti An^tntU^ Paris, 
17'»U; J. HuriM*y, Historuof I'nyagfs and Vunviftries in the South Sru, Lon«i<m, 
1803-17 ; .1. WecMell, A Voitage tomnds the fhmth Foie and to Vterra del jhuegu, 
London, isari ; Oiarles Darwin, Journal of Itesearches, &c., during the Voyage of 
the ** IJeoqle" round the fVortd, London, 184 ■> ; W. Parker Hnow, A Two Yean' 
Vrvise off Tierra del Fuego, Txindoii, 1837 ; G. Marcum, “ Ija Terro de Pen,*' fn 
JiiUL de la Soc de (Uogr.^ November 1873 ; J. 0. Kolil, (Je$eh, d. Entdiekungs- 
reisen, Are , sur Mugellaii's Strasse, Berlin, 1877 ; “La Teri*o de Feu et sea 
Habitants,'* in Journal des Missions Kmn^llques, Auguat 1876; D LnviHatft, 
Appunti Kinografici eon Aeeenni tteologiei mlla Terra del huorot Turin, 1884; 
John Ball, holes of a Naturalist in. South Amenen^ London, 1887; B. W. 
Ooppiiiger, Cruw of the Alert," London, 4th ed. 1885 ; G, Heigl, Antrojioloqia 
histca della huegia, lloim*, 1S87; Baiiion Liaia, “Eaat Fuegia,” in Fetermnnn's 
Mitteiluiigen, Mh> 1887 ,* and the works already ineiitioiied. (A. IL K ) 

TIFFTX, a city of the TTiiited States, in Seneca county 
(of which it is tho county scat), Ohio, stands upon the 
Sandusky river, in 41“ 7' N. lat., 83“ 11' W. long,, 42 miles 
south-east of Toledo. Tlie city Ls situated in the midst of 
an agricultural region, for which it serves as a s}iii>i>ing 
and supply point, and has three railroads — tho Baltimore 
and Ohio, the Indiana, Bloomington, and Western, and tho 
North-Western Ohio, It is tho seat of Heidelberg College, 
one of the minor educational institutions of the State. 
Tifliii had in 1880 a population of 7879, an increase of 
2231 over that in 1870. 

TIFLIS, ca])itul of tho province of tho same name and 
of Russian Caucasia, is picturesquely situated (4 4“ 48' IC. 
long., 41“ 42' N. lat.) at the foot of high mountains, on 
both banks of the rher Kiir, some f»00 feet above the level 
of the Blac'k Sea. 1'ho lieat in summer is excessive, ow ing 
to the confined position; but the surrounding hills (1350 
to 2400 feet) shelter the town eftectivcly from the cold 
winds of a generally severe winter. A large square, the 
cathedral, one or more handsome streets, gardens, bridges, 
many fine or neat buildings— among them the grand-ducal 
palace, the opera-house, and the museum — European shops, 
the club or circle, hotels, and public offices are evidence 
that Western civilization has not only ])enctrated but has 
long prevailed in this geographically remote town. Of its 
54 churches 26 are Armenian, 2 Lutheran, and 1 Catholic, 
The (Sion) cathedral traces back its origin to the 5th cen- 
tury ; but in the interval it has suffered much and often. 
Other churches date from tho 14th and Ihth centuries, 
the Armenian cathedral of Vank from 1480, and tho 
Catholic church from tho 14th century. Tiflis has two 
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gymnasia and pro-gymnasia for hoys and two for girls, and 
a number of other schools ; several scientific societies, of 
which the Caucasian branch of the geographical society is 
well known ; an astronomical and a physical observatory ; 
and a public library. The manufactures of tho place are 
limited to a few cotton and silk factories, tanneries, soap- 
works, and brick-works. But the petty trades arc largely 
developed ; and the artisans of Tiflis (about 8000) are re- 
nowned as silversmiths, gunsmiths, and sword -makers. 
Since 1883 Tiflis has been in railway connexion with l»oti 
and Batum on the Black Sea and with Baku on the Cas- 
pian; but the lino from Russia to Vladikavkaz has not 
yet crossed the main chain of tho Caucasus. The trader 
is of great importance, as Tiflis is the chief centre for tho 
import of raw silk and bilkon goods, raw cotton, carpets, 
and dried fruits from Versia, as well as from trans-Caucasia, 
while a variety of manufactured wares are imported from 
Russia. Tho foreign trade of trans-Caucasia with Asia, 
mostly carried on from Tiflis, in 1884 reached tho value of 
XI, 729, 800 for exports, and X857,070 for imports. In 
1883 the population numbered 104,024, as against 71,051 
in summer 1865 and 60,085 in winter, exclusive of a 
garrison of 6800. Ethnologically, the numbers are- - Ar- 
menians 31,180, Georgians 14,787, and Russians 12,142, 
with an admixture of about 1200 Germans, 7150 Persians 
(in summer), 1500 Tatars, and some Jews and Greeks. 

Many chroniclera and travollera have vrntt«*ii about Tiflis. IVr- 
ha{>s Olio of the fullest arcounts is roiitaim>d m Brosset’s editinn of 
the Description Geogmphiquc de la Georqie (St Petorfiburg, 1842), by 
the iUegitimate son of Wakhtaiig VI., king of Kartlili, 3vho becaiiie 
a pensioner of Peter the Gieat Kiiglish tmvellcrs since 1840 dc- 
scrilK) Tiflis in its main features much in the same terms. Lady 
Shell, writing in 1849, calls it “most thriving, active, and bustling ” 
Edward Eastwick (1860), cstiiiiatiiig its ))opulatiou at 40,000 and 
tho height of tbo mountains overhanging it at 3000 feet, rcpiescnts 
the plain in which the city is situated to Ik* so barren that “even 
the Kiir . . , impaits to it but a limited fertility.” Moimsiy 
(1860) a|H'aks in ^^a^m terms of its social (harms and the great 
hospitality of its inhabitants, and notes it as the seat of government 
for the “ Caucasian proviin’css of Russia, headipiarters of an army 
of 150,000 men, ancl the icsidciice of tho gov(*rnor-gencral.’* In 
the old division of Tilhs three distinct towns \M*re included, — Tiflis, 
KaPa (the fort), and Isni ; subseipiently Tiflis seems to liavt bei nine 
known as Baiyidabad, Kala as Tiflis, and Isni as Aulsbar Kala 
and Isni possessed < itadeis ; that oftlie former ("ontriiiied the eliUK li 
of St Nicholas and a royal ]>alace, that of the latter the church 
of the Holy Virgin and the lesideiice of the arclinnaiidritc. Tbo 
town is now divided into ijiuiters: — the Russian (the hnest of all), 
the German, the Armenian, and tliat in uliiih are (ongregattMl 
Jews, Mohainiiii*daiis, and the iiuiss of Orientals. Tilhs ran lay 
claim to a very considei.iblc anti(|uity. In 455 the rbieflain of 
Georgia, Wakhtang, traiisferied his capital fiom Mhlsct to tho 
warm springs of TpiHsi, i\bere he erected several chinches and a 
fort In 570 the Persians took the jilare and made it the residciico 
of their rulers, but letaiiied it only lor ten j eais. Tiflis unde’-went. 
successive plunderings and devaslatmiis at tbo hands of the Greeks 
in 626, of one of the rominandcrs of Omar in 731, of the Kba/ais 
in 828, and of the Saraeeiis in 851. The Georgians, however, alw.iys 
managed to return to it and to keep it in their peiniaiieiit posses- 
sion. In the course of the sureeeding cen tunes I'lllis fell repeatedly 
into Persian hands ; and it was plundered by Timiii about the end 
of the 14th century. Afierw.'iuls the Turks seized it si’veral times, 
and towards the end of the 17th century the Lesghiaiis made at lacks 
upon it. In 1795, when the shah of Per.sia jiluiidered Tiflis, Uussia 
sent troops to its jiroteclion, and the Ruhsiaii occupation bc< aniw 
pei-maneut in 1799. 

TIGER. Although this name is often applied by settlers 
and sportsmen to several of the larger Felidae, as the 
leopard of Africa and the jaguar of America, it should 
properly bo restricted to tho well-known stnpcd sfiecics 
of Asia, Felts tiff ns of Linim'us, an animal wliith is only 
rivalled by the lion in size, strcn|j^h, and ferocity among 
the cat-like beasts of prey. Tt is a true oat on a largo 
scale, and possesses all the essential chaiiictcis of the genus 
as defined in the article Mammalia (\o1. x\. p. 431). Jt 
belongs to tho section in which the jmpil of the eye con- 
tracts under the stimulus of light into a round spot and 
not a vertical slit, and in which tho hvoid bone is coii- 
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ibd highlands of Armenia and Kurdistan, and (wW turned 
southward) runniupr each its own independent course to 
the Persian Gulf, ^e the £uphrat68||the Tigris rises 
from two principal sources, of which the western and more 
dbtant — ^in SB"" 10' N. lat. and about 39” 20' £. long — is 
s, little soutn of Lahe Giu^ek, in a peninsula formed by 
the Euphrates, and some 2 or 3 miles only from the channel 
of that river. The names and sources of the different 
streams forming the Western Tigris — or that part of the 
upper river which runs, roughly speaking, from Diarbekr 
to the junction with the Extern Tigris, about 50 miles 
north-north- west from Jezlra Ibn Omar— are given by 
Consul Taylor as the Arganeh hfadan and the DiWeh Su, 
uniting at Ammaneh castle; the Ambar Su, rising at 
Heyni ; the Batman Su, formed by the Kulp, the Kauahan, 
and the Sarum, rising north and north-west of Nerjiki ; 
and the Khuzu or Huzu and the Arzen-Bedhwan or Yezid 
Khaneh Su. Of the Eastern Tigris the chief tributaries 
are the Bohtan Su and its feeder the Bitlis (which receives 
the Keyzer or Shirwan), the Mox, the Shattak, the Cham- 
kari, and the Sarhal Su. Of these the most northerly 
points may be found on tbe Kulp or Dibench Sn about 38** 
40' N. lat. and the most easterly on the Shattak in 42” 50' 
K. long. 

After the junction of the eastern and western branches 
(see the accom})anying map) the river pursues a winding 



course, generally south-east, for about 800 miles, wa Mosul 
and Baghdad, to the point of union with the Euphrates at 
Kurna, whence it becomes known as the Shattu l-Arab, 
and falls into the sea some 7 0 miles farther down. Between 
Mosul and Baghdad the Tigris receives from its loft the 
Great and the Little Zab and other tributarits from the 
Kurdish Mountains. Below the confluence of the latter 
it is joined by the Diy&la, also from the left, w'hilc on the 
right canals and watercourses connect it more or less 
directly with the Euphrates, which in the vicinity of Bagh- 
dad it approaches to within 30 or 35 miles. The Tigris 
is navigable for light freight-bearing steamers up to Bagh- 
dad, and for vessels of lighter draught to 20 miles below 
Mosul, but thence to Diartekr only for rafts. “ But owing 
to the rapidity of the current the trafllic is all down stream, 
carried on mainly by a primitive style of craft, which is 
broken up at Baghdad and transported by camels back to 
Mosul. The journey between these points occupies three 
or four days during the floods and from twelve to fourteen 
at other times.” 

TILBIJKQ, or Tilboeg, a town of ITollaud, in the 

^686 namef. The modem Arabic name ia Biila (Aramaic Beklsthi 
DJgla). 
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province of North Brabant, 13 miles to the east-south-east 
of Breda, contains numerous and extensive woollen -fac- 
tories, employing from 5000 to 6000 persons, and also 
some calico-printing establishments. It has the usual 
public buildings, including four Bonian Catholic churches, 
a Heformed church, and a synagogue, but none of architec- 
tural or historical interest. Tlie population in 1879 w'as 
28,390 and in 1887 32,016. 

TILDEN, Jones (181 4-1886';, American states- 

man, was bom at New Lebanon, New York, on the 9th of 
February 1814. He studied at Y ale and at the university 
of New York, but ill-health prevented him from finishing 
his course. He studied law and rose rapidly to the first 
rank at the New Y^'ork bar. From boyhood he had had a 
fondness for politics, but had Hacrifleed it to the practice 
of law. After 1860 he drifted into New Y'ork State 
politics, and became chairman of tlie Democratic State 
Committee in 1866. The Tweed “ring” in New York 
city dreaded liim, and in 1869 attempted to remove him 
from his chairmanship. Tilden then became the soul of 
the legal attacks upon the “ring,” and worked for the 
removal of the corrupt judges who were their tmAs ; and 
in the “ring trials” he accom]>libhod the mathematical feat 
of ascertaining and demonstmting from bank-books the 
principle on which the spoils had been divided. In 1874 
he was elected governor of the State by the Democrats. 
For years another “ ring ” had been making money out of 
the State canals. This, too, Tilden succeeded in breaking 
up. In 1876 the National Democratic Convention nomi- 
nated him for the presidency, the Bepublicans nominating 
Governor Hayes of Ohio. The result was the disputed 
election of 1876-77, 'when each party secured alx)ut the 
same number of electors outside of the three Southern 
states of Florida, South (J'arolina, and Louisiana. The 
Democrats had a majority in these States ; but the return- 
ing boards, by rejecting votes which they believed had been 
obtained by fraud or intimidation, gave their States to the 
Kepublir^ans. Two sets of certificates were therefore sent 
to Washington, and as no provision had been made in the 
United States constitution for a dispute of this kind 
there was no ]>ower authorized to decide between the two 
I parties. In this emergency Tilden consented to the ap- 
pointment of an extra -constitutional body, an “electoral 
commission,” to decide disj)uted cases, the decisions of 
which were to hold good unless reversed by concurrent vote 
of the two houses. The commission decided all the cases 
in favour of the Republican candidates, and Tilden was de- 
feated. He continued in retirement until his death, which 
took place at Greystone, New York, on 4th August 1886. 

TILES (Saxon connected with Lat. tegtila) are used 
for a great variety of architectural j)urpose8, such as cover- 
ing roofs, floors, and walls, and are made of many difierent 
materials. 

1. Roofing Tiles ^ — In the most important temples of 
ancient Greece the roof was covered with tiles of white 
marble, fitted together in the most perfect way so as 
to exclude the rain. In most cases, os in the Athenian 
J’arthenon and the existing temjde at ^Egiiia, th(* IjIcs 
were large slabs of marble, with a flange aloii;; each sule, 
over which joint-tiles (dpfioC) were accurately fitted (see A 
in fig. 1). In the temple of Apollo at IWie, thruiirh the 
main building was of limestone, the roof was roveied w'lth 
very beautiful tiles of Parian marble, wiiich are spc<*ially 
mentioned by Pausanias as being one of the chief beautips 
of the temple. 8ome of tlichc wore found by Mr (.'ockereJl 
during his excavations at Bassac early in the llfth century.*-* 
In design they resemble the other examples mentioned^ 

^ In Egypt and As<iyria temples and paliwos were mo<itly roofed with 
stone, while inferior 'buildings had flat roofs covered with beaten clay. 

* CockereU, Temples of ^gina atid Hasses^ Loudon, 1860. 



388 


TILES 


above, but are peculiar in having the joint-piece vrorked 
out of the same slab of marble as the adjacent tiles (see B 
in iig. 1 ), at a great additional cost of both material and 
labour, in order to secure a more perfect fit. Fig. 

A B 



Fia. 1. — ^Examples of roofing tiles from (Ireek temples. A, B, marble 
tiles from iEgina and Basss, showing two methods of working the 
joiiit-tiles. ^ C, C, clay tiles from Olympia. D, sketch showing 
method of jointing at the lower edge. E, lougitmlinal section of a 
< lay joint-tile (dp/x^s). P, jomt-tile with peg to fix it. 

shows the way in which they were set on the roof. Great 
splendour of effect must have been gained by continuing 
the gleaming white of the columns and walls on to the 
roof. All along the eaves each end of a row of joint-tiles 
was usually covered by an an oval-to])])ed piece 



Fio 2 -—Perspective skctth showing the arrangement of tiles B m 
fig. 1, at Bass^e. B, B, Dowels to fix the jomt-tiles. C, tilting 
piece a, rt, flat surface of tiles. 

of marble with honeysuckle or some other conventional 
pattern carved in relief.^ Tn most cases the Greeks used 
terra-cotta roofing tiles, shaped like the marble ones of 
iig. 1, A. Others were without a flange, being formed with 
a concave upper surface to prevent the rain getting under 
the joint -tiles. The lower edge of the tile, whether of 
marble or of clay, was usually half-lapped and fitted into 
a corresponding rebate in the upper edge of the next tile 
(see D ill fig. p. The apfiol also were half-lapped at the 
joints (see in fig, 1). All these were usually fastened 
with bronze nails to the rafters of t)ie roof. In sonic 
cases each joint-tile had a projecting 2 >eg to fix it to the 
next as shown at F. In the temples of imperial 
Homo marble roofing tiles were used like those shown at 
fig. 1. These were cojiied from tjie Greeks along with 
most other architectural features. For domestic and 
other less important work claf tiles {tfgvlm) were em- 
ployed, ^f the form i^ow^in A, fi g. 3. l lieso are narrower 

* Marble tilea are said to hove been first made by Byxes of Naxos 
about 620 B.O. ; see Pausar'^x v. 10, 2, 


at the lower edge, so as to fit in to the upper edge of the 
next tile, and the joints were covered with a semicircular 
joint-tile (imhre^. Bows of terra-cotta antefixee were set 
along the eaves of the roof, and were often moulded with 
very beautiful reliefs. In localities which supplied lami- 
nated stone, such as Gloucestershire and Hampshire in 



Pio. 3. — ^A, section and clevatiou of the clay tiles commonly U8e«l in 
ancient Home. B, Itomun stone tiles, each fixed with one iron 
nail at the top angle. pau-tiles used in inediasval and modern 
times. 

Britain, the Bomans often roofed their buildings with 
stone tiles, fastened with iron nails. Fig. 3, B, shows an 
example from a Boman villa at Fifehead Neville in Dorset, 
England. Each slab had a lap of about 2 inches over the 
row of tiles below it \ many large iron nails were found 
w’ith these stone tiles. In a few cases, in the most magni- 
ficent temples of ancient Home, as in those of (l!apitolme 
Jupiter and of Venus and Borne, and also the small circular 
tein[)Ie of Vesta, ^ tiles of thi<‘kly gilded bronze wore used, 
which must have had the most magnificent effect. Those 
of the last-named buihling are specially mentioned by Pliny 
(//.A", xxxiv. 7) as having been made of Syracusan bronze, 
an alloy in great repute among the Bomans. The bronze 
tiles from the tenijiles ot Jupiter Cajiitolinus and of Venus 
and Borne were taken by Pope llonorius 1. (625-638) to 
cover the basilica of St Peter, whence tliey were stolen by 
the Saracens during their invasion of the Leonine city in 
846.4 

In mediaeval times lead or copper ® in large sheets was 
used for the chief churches and jialaces of Europe; but in 
more oi dinary work clay tiles of very simple form were 
emjdoyed. One variety, still very common in Italy, is 
shown in C, fig. 3. In this form of so-called “ j>an-tile ” 
eacli tile has a double curve, forming a tegula and imbrex 
both in one. Stone tiles were also very common through- 
out the Middle Ages. Another kind of roofing tile, largely 
used in pre-Norman times and for some centuries later for 
certain purposes, was made of thin jiieces of sjilit wood, 
generally oak; these are called “shingles.” They stand 
the weather fairly well, and many old examples still exist, 
esjiecially on the wooden towers and spires of East Anglia. 
At the present day, when slate is not used, tiles of burnt 
clay arc the ordinary roofing material, and many compli- 
cated forms have been invented to exclude rain. Most of 
these are, however, costly and do not answer better than 
a plain rectangular tile about 9 by 6 inches, fastened with 
two copper or oven stout zinc nails, and well bedded on 
mortar mixed witli hail For additional security clay 
tile s are usu ally made with two small projections at the 

* The dome of the Pantheon was covered with tiles or plates of 
bronre tluckly gilt, as were also the roofs ot the forum of Triyan. 

4 Bronze tiles for small buildings bucli as this were usually of a 
liointed oval form, something like the featbeis of a bird. Tins kmd 
of tiling iH called pawnacevm by Muiy, II, N.^ xxxvi. 22. 

* Port of the bronze tiles hod been stripped irorn tbe temple of 
Jupiter by the Vandals in 465 ; see Procopius, Bell. Taw., i. 6. 

The gilt domes of Moscow aie examples of this use of copper. 
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upper edge, which hook on to the battens to which they 
are nailed. Broscloy (Shropshire) is one of the chief 
places in England for the manufacture of roofing tiles of 
the better sort. The common kinds are made wherever 
good clay exists. In some places pan-tiles are still used 
and have a very picturesque effect ; but they are liable to 
let in the rain, as they cannot be securely nailed or well 
bedded in mortar. In GHoucestcrsliire, Yorkshire, and 
other counties of England, stone tiles are still employed, 
but are rapidly going out of use, as they require very strong 
roof-timbers to suf^port them, and tlie great extension of 
railways has made tlio common purple slates cheap in 
nearly every district. 

Some of the mosciues and palaces of Persia are roofed 
with the most magnificent enamelled lustred tiles, decorated 
'with elaborate painting, so that they shine like gold in the 
sun. They w^ere specially used from the 13th to the 15tb 
century. In style and method of manufacture the finest 
of them resemble the frieze shown in fig. *5. 

2. Wall Tiles,-- These have been partly described under 
MuKiiL Dkcoiiatiun 
(vol. xvii, p. 33).! 

In most Oriental 
countries tiles were 
used in the most mag- 
nificent way through- 
out the Middle Ages, 
especially in Damas- 
cus, Cairo, Mooiish 
»Spain, and in the 
chief towns of Persia. 

Fig. 4 shows a fine 
example from a 
mosque in Damas- 
cus. From the 12th 
to the 16th centur> 
a special kind of 
lustred tile ^^as 
largely employed for 
dadoes, friezes, and 
other wall surface'^, 
being frecjuently 
made in large slabs 
and modelled boldly ^ Wull liles from LamuHi us, of tfie 
in relief, with hoii- 10th o«ntu.y. 

fences from sacred books or the names and dates of reign- 
ing caliphs. The whole was picked out in colour, usually 
dark or turquoise blue, on a ground of cream-white enamel, 
and in the last firing minute ornaments in copper lustre 
were added over the whole design, giving the utmost 
splendour of effect (see fig. 5). (Jreat skill and taste are 
shown by the way in wdiich the delicate painted enrich- 
ments arc made to contrast with the bold decoration in 
relief. These lustred tiles sometimes line the prayer-niche 
in houses and mosques ; in such cases the slabs usually liave 
a conventional representation of the kaab^ at Mecca, with 
a lamp hanging in front of it and a border of sentences 
from the Koran.^ The mosques of Persia are specially 
rich in this method of decoration, magnificent examples 
existing at Natenz, Seljuk, Tabriz, Jsj)ahan, and other 
places. ** In the 16th and 17th centuries tiles of a coarse 
kind of majolica were used for wall decoration in southern 
Spain ; some ricli examples still exist in Seville. These 
appear to be the work of Italian i>ottcrs who had settled 
in Spain. The amlejos (wall tiles) in the Alhambra and 

^ For tlio enaiuolled ’waU tiles of aiiciezit Egyiit, see INxi'IEIit, vo1» 

XIX. p. 603 . 

* llie South Keualngton Museum, London, contains many fine ex- 
amples, as well as of the later sorts, like those shown in fig. 4. 

See Coste, Monuments de la Perse, Paris, 1867. 



other buildings in Spain are among the most beautiful 
productions of Hispano-Moorish art.-* In technique they 
resemblem^jolica ; but the finest kinds, dating from the 



Flo. 5. — Petsiau lustted tiUs ol tli»* 13th tiiiUu>, loriaiug 
part ot a Ineze. (South Kensington Museum. ) 


14th and 15th centuries, have designs taken from mosaic 
patterns, with complicated lines of geometrical iuterlacings.** 
3. Floor Tiles , — From the 12th to the 16th century 
floor tiles in most northern countries of Europe w^ere made 
by filling up with clay of a different colour patterns sunk 
in slabs of clay (see EKcarsTic Tilks). In Italy, during 
the latter part of tlic 15th and the first half of the ICth 
century, majolica tiles, rich both in pattern and in colour, 
w^ere used for pavements in many places. (Vimparalhcly 
few examples now exist ; the majolica enamel was too sott 
to stand the W’car of feet. One of the small south cliapids 
m the church of S. Maria del Popolo in Borne has a 'sery 
fine pavement of these tiles, executed, j)robably at Forli, 
about 1480 for C’ardinal della Bovere (Julius Jl.), whose 
arms — an oak tree— are re])eated frequently among the 
rich decorations. A still more magnificent tile floor in 
the up]>ermost of Rajihaers Vatican loggiu is mentioned 
under Bobbia (vol. xx, p. 591). The same article (p. 589) 
describes the exquisite majolica tiles whicli laica della 



Fig. 6. — Majolica paving tiles from Siena, made in 1309. 
(South Kensington Museum.) 

Robbia made as a border for tlie tomb of Bishop Fcderighi 
at Florence. Fine examples of tile paving of 1487 exist 
in the basilica of S. Petronio at Bologna, and others ox 

* Tli« method of maniifactnie emi)loypd l»y Moslem uets foi tile« 

w the same as that usetl for their pottery; sie s«>l. !»• also 

Murai, Dec oration, vol xvn pj». 35-36 

• For the deeoratne use of tiles, stc Julien Fo\, Im (^ttamuiue des 
Constrvctwns, Pans, 1888. 
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rather earlier date in S. Paolo at Parma. The chapel of 
St Catherine at Siena and the church of S. Sebaatiano at 
Venice have m^olica paving of about 1510, Fig. 6 shows 
an example of alK>ut this date from the Petrucci Palace 
in Siena, now in the South Kensington Museum.^ In 
the early part of the 16th century majolica tiles from 
Spain were occasionally imported into England. At the 
south-east of the mayor’s chapel at Bristol there exists, 
though much worn, a fine pavement of Spanish tiles dating 
from about 1520. Others have been found in London, at 
Newington Butts, and in other places. At the present 
time imitations of the unfortunately named “encaustic 
tiles ” arc almost the only sort employed in England and 
other northern countries. Very coarse and poorly designed 
mcyolica tiles are still made and used for paving in Italy 
and Spain. (j. h, m.) 

TILLEMONT, S^ibastie^^ lb Nain de (1637-1698), 
ecclesiastical historian, was born at Paris on 30th Novem- 
ber 1637, and received his education in the “petites 4coIes” 
of the Port Iloyalists, Nicole being his principal master. 
At an early age he became an admiring student of Livy 
and Baronius and began to accumulate those vast collec- 
tions which form the basis of his monumental works. He 
coxitinued to carry on his studies in the seminary at Beau- 
vais, where the bishop was a warm patron ; but it was 
not until 1676, two or three years after his return to Paris, 
that, under the influence of Isaac de Sacy, he entered the 
priesthood. He took up his abode in a humble dwelling 
at Port Hoyal des Champs, where he remained till the dis- 
persion of the “ solitaires ” in 1679, after which event he 
spent the remainder of his life (with the exception of a 
visit to Arnauld in Holland in 1685) at Tillomont, between 
Montreuil and Vincennes. He died on 28th January 1698 
and was buried at Port Boyal ; in 1711 his remains were 
removed to the church of St Andr^ des Arcs, Paris. 

His great work, Mimmrct, jt&ur server A VhiMoire eccUsiastiqvt dn 
tixpreminn svecUa to 613 A.n, (1693-1712, 16 vola, 4to), is a mo<lcl 
of patient, exhaustive, and what Gibbon has called ‘Siire-footed" 
erudition (see vol. v. p. 765). Of his equally learned Uisiotre d(^s 
empi reuvB H dm mdraa pn'ncea qui owt dwmd Ub but prenuen 

tUcUa de Vigliw (1690-1738, 4ti) no more than four volumes wcie 
twblished. Tillemont also gave valuable assistance to Hormuiit, 
Du Fosse, and other Port Royalists in their historical work. 

TILLOTSON, John (1630-1694), archbishop of Can- 
terbury, was the son of a Puritan clothier in Sowerby, 
Yorkshire, where he was born in October 1630. Ho en- 
tered as a pensioner of Clare Hall, Cambridge, in 1647, 
graduated in 1650, and was made fellow of his college in 
1651. Chillingworth’s Eeligim of Protestantfsm biassed 
his mind against Puritanism, and the bias was further 
confirmed by intercourse with Cudworth and others at | 
Cambridge, In 1656 he became tutor to the son of 
Edward Prideaux, attorney-general to Cromwell, In what 
year he took orders is unknown, but, according to the Life 
published in 1717, the person who ordained him was Dr 
T. Sydserf, a Scottish bishop. Tillotson was present at 
the Savoy Conference in 1661, and remained identified 
with the^ Presbyterians till the jiassing of the Act of Uni- 
formity in 1662. Shortly afterwards he became curate of 
Cheshunt, Herts, and in June 1663 rector of Keddington, 
Suffolk. For several years after his ordination he devoted 
himself to an exact study of the Scriptures, ancient ethics, 
ind the writings of the early fathers, especially Basil and 
Chrysostom. The result was seen in the general tone of 
his preaching, which was jiractical rather than theological, 
and, though regarded by some as Jatitudinarian, was char- 
acterised by the earnestness of sincere conviction and the 
balanced wisdom gained by thoughtful reflexion. He was, 
moreover, a man of the world as well as a divine, and in 

^ See Vanzolini, Faibriehe di Mai(d%ehet Pesaro, 1879, li. p. 229 aq , ; 
and Frati, Pomnmto n^la Baa, PetnMtanOt Bologna, 1858 


his sermons he exhibited a certain indefinable tact which 
enabled him at once to win the ear of his audience. His 
style is chiefly remarkable for its simplicity and clearness, 
and in this respect it mirrored his own candour and sin- 
cerity. The qualities above mentioned won him in his 
lifetime the reputation of “having brought preaching to 
perfection and probably it was because he was neither 
brilliant, original, nor profound that bis preaching was so 
universally ^mired. “ His sermons,” says Burnet, “were 
so well heard and liked, and so much read, that all the 
nation proposed him as a pattern an4 studied to copy 
after him.” In 1664 he became preacher at Lincoln’s 
Inn. The same year he married Miss French, daughter 
of the canon of Christ Church, Oxford, and niece of Oliver 
Cromwell; and he also became Tuesday lecturer at Ht 
Lawrence, Jewry. Tillotson employed his controversial 
weapons with some skill against “atheism” and “Popery.” 
In 1663 he published a characteristic sermon on “The 
Wisdom of being Religious,” and in 1666 replied to 
Sergeant’s Sure Footing in CharistianUg by a pamphlet 
on the Euie of Faith, The same year he roceiv^ the de- 
gree of D.D. In 1 670 he became prebendary and in 1672 
dean of Canterbury. Through his wife Tillotson became 
connected with Dr Wilkins, the second husband of her 
mother. In 1675 he edited Wilkins’s Prindplea of Natural 
Religion^ completing what was left unfinished of it, and 
in 1682 his Sermxmey with a preface in which he vindicated 
Wilkins from certain misrepresentations of Wood in his 
History and Antiquities qf tke University of Oxford, In 
1680 he brought out Barrow’s Treatise of the Pope's Svr 
Hyremaey^ and in 1683 his Sermons, On 5th November 
1678 Tillotson preached a sermon against Popery before 
tho House of Commons, in which he maintained that it 
was their duty to make provision against the propagation 
of a religion more mischievous than irreligion itself ; but 
in a sermon on the Protestant religion in 1680 before the 
king he propounded the proposition that Catholics could 
enjoy their own faith, but not openly draw men off from 
the profession of tho established religion. Along with 
Burnet, Tillotson attended Lord Russell on the scaffold in 
1683, and after the publication of Lord Russell’s speech 
was appointed to appear before the privy council ; but his 
explanations were regarded as satisfactory, the chief sus- 
picions in connexion with the Bjieoch resting on Burnet. 
Tillotson afterwards enjoyed tho friendship of Lady Rus- 
sell, and it was partly through her that he obtained so 
much influence with Princess Anne, who followed his ad- 
vice in regard to tho settlement of the crown on William 
of Orange. He possessed the special confidence of William 
and Mary, and was made clerk of the closet to the king, 
27th March 1689. It was chiefly through his advice that 
tho king appointed an ecclesiastical commission for the 
reconciliation of the Dissenters, and he was regarded as 
the representative in the commission of the views of the 
king and queen. In August of this year he was appointed 
by the chapter of his cathedral to exercise the archiepis- 
copal juris^ction of tho province of Canterbury during 
the suspension of Ssmeroft. He was also about the same 
time named dean of St Paul’s. Soon afterwards he was 
elected to succeed Bancroft ; but he accepted the promo- 
tion with extreme reluctance, and it was deferred from 
time to time, at his request till April 169L His attempts 
to reform certain abuses of the church, especially that of 
non-residence among the clergy, awakened against him 
much ill-will, and of this the Jacobites took every possible 
advantage and pursued him to the end of his life with 
insult and reproach. “ This,” Burnet says, “ could neither 
provoke him, nor fright him from his duty; but it affected 
his mind so much that this was thought to have shortened 
his days.” He died of palsy on 24th November 1694. 
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For hi« mamifoript termoos TillotBoii*s widow leceired 2500 
guineas, then an unexampled sum, and for manj years their popu- 
wity remained unrivallea. During hia lifetime he publishea Her- 
mans on Setferal Occasions, 1671, republished with a second volume 
a^ed in 1678 ; Fifty Sermons ana the RuXs cf Faith, 1691 ; Four 
Sermons eoneeming the IhvinUy and Inoamation of our Blessed 
Saviour, 1698 ; Six Sermons on SeveraX Occasions, 1694. His Pod- 
hvmous Sermons, edited by Dr Ralph Baker, api)eaied in 14 vola, 
1694 ; third edition, 1704. His IVorks were published in 1707* 
1710, and were frequently reprinted. In 1752 an edition apn^red | 
in 8 vols. with Life by Thomas Birch, D.D., compiled from iHllot- 
son's original papers and letters. Of the many snoseouent editions 
the best 18 that, wi^ Life by Birch, of 1820, 10 vols. Various selec- 
tions from his sermons and works have been published separately. 

See in addition to Dimh*8 life, Welfoid’e Memorials, Burnet's Own Times, and 
Macaulay's History ofMnglana. 

TILLY, Johann Tskrclaes, Count op (15.59-1632), a | 
famous general, was born in February 1559 at the chateau 
of Tilly in Brabant. It was origindly intended that be 
should become a priest, and he was strictly educated by 
the Jesuits. He preferred, boweVer, the life of a soldier, 
and began bis military career in the Netherlands, under 
Alessandro Famese, in the Spani.sh service. Afterwards 
he joined the im|>erial army, and as lieutenant -colonel 
under Duke Philip Emmanuel of Lorraine greatly distin- 
guished himself in Hungary in the war against the Turks. 
For his brilliant achievements he was raised to the rank 
of field-marshal. In 1610 he was put by Maximilian 1. 
at the head of his Bavarian army ; and soon after the out- 
break of the Thirty Years' War lie was made commander- 
in-chief of the troojis of the Catholic League. In this 
position he displayed qualities which placed him among 
the foremost generals of the age. After the battle of 
Prague (the White Hill) in 1629 ho thoroughly subdued 
Bohemia, and in 1622 conquered the Palatinate, — a ser- 
vice for which Ferdinand II. gave him the title of count. 
In 1623 he defeated Christian of Brunswick at Stadtiohn 
in Westphalia, and in 1626 Christian lY. of Denmark at 
Lutter in Brunswick. The consequence of the latter 
victory was that Tilly and Wallenstein were able to cross 
the Elbe ; but, as Tilly was wounded before Pinneberg in 
Schleswig-Holstein, the task of finally comjiclling the king 
of Denmark to accept terms of peace had to be left to 
Wallenstein alone. When Wallenstein was obliged in 1630 
to withdraw for a while into private life, Tilly added to the 
functions he already discharged tlioso of commander of the 
imperial forces. From this tune the only important success 
achieved by him was the storming of Magdeburg (May 
1631), a success accompanied by frightful cruelties, for 
which he was at least in part responsible. Gnstavus Adol- 
phus had now come forward as the champion of Protest- 
aiitihin, and Tilly, with all his genius and tenacity, was not 
a match for the Swedish king. Four mouths after the 
capture of Magdeburg Tilly was defeated at Breitenfeld 
in Saxony, and was himself so severely wounded that he 
escaped from the field with difficulty. In March 1 632 he 
drove the Swedes from Bamberg and placed himself in an 
entrenched camp at Rain to prevent them from passing 
over the Lech. Gnstavus Adolphus crossed the stream, 
and in the fight which ensued Tilly was mortally wounded. 
He died in April 1632 at Ingolstadt, and was buried at 
Alt-Oetting in Bavaria. 

Tilly was of modiinn height, reserved in manner, and wholly 
indifferent to external marks of honour. The Roman (Jhuich nc ver 
had a more devoted servant, and he gave evhlonee of the essential 
simplicity of his character by declining the offer of the emiwior to 
make him a prince and to grant to him the pnncipality of Calen- 
berg. As he was not manied, Ins title and cbtates <lcscended to 
his nephew. 

8ce Klo)ip, Tillu im dreUeigjhlingen Kriegt, Btuttsait, 1801, ami Viliermont, 
TiUy, Touniay, 1859. 

TILSIT, a commercial town of East Prussia and the 
capital of Prussian Lithuania, is situated on the left bank 
of the Memel or Niemen, 52 miles south-east of the town 
of Memel and 60 north-east of Konigsberg. The town 


is spacious, and has a number of handsome modem build- 
ings, including a town-house, }) 08 t-office, law-courts, and a 
large hospital. . It contains three Protestant churches, a 
Roman Catholic church, and a Jewish synagogue. The 
manufactures include soap, leatlier, shoes, glass, and other 
articles, and there are iron-foundries and steam fiour and 
saw mills. Tilsit carries on trade in timber, grain, hemp, 
flax, herrings, and other northern produce ; but its trade 
with Russia, at one time considerable, has fallen off since 
the construction of the railway from Konigduug via Inster- 
burg and Gumbiwnen to Kovno. The river is navigable 
beyond the town. The market-gardening of the neigh- 
bourhood deserves mention, and the annual hoise-fair and 
markets are of considerable local imjmrtance. In 1783 
the population was 8060 j in 1 880 it ha<i increased to 
21,400, and in 1885 to 22,428. 

IHlsit, which received town rights in 1552, gi(»w up around a 
castle of the Teutonic order, knonn as the “ S< halauiicr Haus," 
founded in 1288. It owes most of its inteicst to tin* iieaco bigiied 
hero on 9th July 1807, the preliminaries of \\hii*li \i(re settled by 
the emperors Alexander and Napoleon on a raft moored in the 
Memel. The T>eace of Tilsit, whuli constituted the kingdom of 
Westphalia and the duchy of Warsaw, registers the nadu of Piuasia’s 
humiliation under Na^ioleon (see Pkussia, vul. xx p. 11). The 
I»oet Max von Schenkciidorf (1784-1817) was hum at 'lilsit. 

TIMBER. See Builping, Forksts, and Strength of 
Materials ; also Fir, Oak, Pine, Teak, <kc. 

TIMBUKTU, or Timructoo (Sonrhai, Timbutv ; Berber, 
TumhtUku \ Arab, Tinrhnliu), a city of the Sahara, on the 
southern verge of llio desert, in 18“ 4' N. lat. and 1“ 45' 
W. long., at the north-east extremity of the Fulah state 
of Moassina (Massina), 0 miles north of its riverine port 
Kabara, on the left bank of the Niger, at the confluence 
of the numerous branches of the Joliba (uiiper Niger) 
where it trends eastwards, and at the converging point of 
the main trade routes from the Gulf of Guinea and from 
the Mediterranean across the western Sahara. Timbuktu 
lies on a terrace formed by the southern scarp of the 
desert, about 800 feet above sea-level, and overlooking a 
chain of dhayas or marshy hollows, fringed here and there 
with a few mimosas and palm tliickets, amid the surround- 
ing sandy wastes. These dhayas, which arc flooded every 
three or four years, converting the lowland tracts lietween 
the terrace and the main stream into a labyrinth of 
channels and backwaters, mark the bed of a navigable 
creek which formerly branched from the Niger northwards 
to the foot of the scarp, and which in 1640 inundated a 
low-lying quarter of the city. According to J^ouyanne 
and Sabatier, the main stream followed this course before 
it took its present easterly curve to Burmn, where it bends 
southwards to the coast. Here also it W’as probably joined 
at some remote jieriod by the now dried uji Wady Messaura 
from the Tudt oases south of Algeria, although the rough 
levels taken by Oscar Lenz and others make it uncertain 
whether the flow through this depression was norlliwards 
or southw’^ards. In any case Timbuktu has been left, so 
to say, high and dry by the general process of desiccation 
going on throughout the Saharian region. Tt w^as founded, 
or more jirobably captured, by the Tuareg Berhin-s about 
the 11th century, and under the Mandiugo kings of Mali 
(Mall6) was a noted mart for gold and salt ui the J 4th 
century, mention of “Timboutch ” occurring on a Catalan 
map dated 1373. Under Askia, founder ot the exte?isivo 
but short-lived Sonrhai empire (1192), it u)se to great 
splendour and bceame with (higo a chiet centie of Moham- 
medan culture for the ])eoples of westtin Sudan. But 
since the overthrow (1501) of the Sonrliai dynasty by the 
Morocco captain, the Andalusian Jodai \uth Jus Buma 
followers, Timbuktu has continued to Ik the j^ri'y of the 
surrounding unmly pojiulations —Tuaregs, Aiahs or Arab- 
ized Berbers, Fulahs (1800), and I'oucoulcurs (1865). 
Being thus at the mercy of all, it has ceased to rebuild its 
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dismantled walls, being content to pay tribute to each in 
turn and sometimes to more than one simultaneously, for 
which it indemnities itself by peaceful intervals of trade 
wlicnever the land routes are open and the upper and 
lower reaches of the Niger are clear of pirates. But at 
times oven the short tract separating it from Kabara is so 
1>eset with marauders that it bears the ominous name of 
^‘Ur-immandess,” that is, “He (God) hears not.” llccently, 
Jiowcver, it has enjoyed a considerable interval of peace, 
and the population, estimated by Barth at 11,000 in 1853, 
had risen to 20,000 in 1880 (Lenz). These form a motley 
group of Sonrhais, Tuaregs, Mandingoes, Arabs from Mor- 
occo, Berabish Arabs, Bambaras, Fulahs, and since 1850 a 
lew Jewish traders. Apart from some Christian captives, 
the place was reached during the 19th century by only 
four Europeans — Laing from Tripolitana (1826), who was 
murdered on his return journey, (Mllie from the north 
(1828), Barth from central Sudan (1853), and Lenz from 
Morocco (1880). Since 1884, however, regular relations 
have been opened witli the French on the upper Niger. 

From the ruins covering extensive trn«*ts on the north and west 
sides, it is evident tliat Tiiiihuktu was formerly a much larger 
place than at present. Even the great mosque, Mhi<‘h must at one 
time have stood in the ccntiT, now lies near the outskirts, where 
its high but unsightly earth tower fonns a striking landmark. 
The aggregate of mean hoveds or mud houses of which the jdace 
consists is only relieved by a few structures of a l>etter class. As 
in former times, a great staple of trade is salt trom Taudeni and 
other parts of the Sahara, liero exchanged with gold dust for kola 
mitjJ from the south, Manchester goods, and some other Eurojtcan 
wares, which with tea are ini port e<l from Morocco or penetiato 
from the British protected territories along the lower Nigi‘r. 
Cowries, slowly yielding to Kuropean moneys, are the chief currency. 
The local industries are mainly confined to some fancy and other 
leathorwork prejiared by the Tuareg w<iincn. The lo(‘al adminis- 
tration is in the hands of an hereditary kahia, a kind of mayor, 
descended from one of the Rama families. The kaliia is himself 
more or loss umlor the contiol of a neighbouring Tuaieg chief and 
of the powerful Bakhai family, who, as '^sheiits” an<l iuaralH)Ut.s, 
are revered throughout the western Sahara. Timbuktu, wdiicli 

S «8ossos some valuable Aiabic manuscripts and is still a centre of 
oslem teaching, is a converging point of the chief west Sudanese 
and Saharan races — Arabs or Arabi/ed Berbers to the west ; 
Sonrhais m the immediate vieinitv, and thence south-eastwards 
along the Niger; Ireghenaten or “mixed” Tuaregs .southwards 
acioss the Niger as tar as the Homboii f fills and in the feitile 
Libbako plains beyond them ; Fulahs, Manding^ies, and Baniharas 
in and about tin* city ; and Imdhag or Imcwharh Tuaregs belonging 
to the Awellimiden confederation mainly to the north and ea.st. 

TIME, Measurement op. Time is measured by suc- 
cessive fibcnomena recurring at regular intervals. The 
only astronomical phenomenon which rigorously fulfils this 
condition, and the most striking one, — the apjiarent daily 
revolution of the celestial sphere caused by the rotation 
of the earth, — has from the remotest antiquity been 
emfiloyod as a measure of time. The interval lietween 
two successive returns of a fixed point on the sphere to 
the meridian is called the sidereal day; and sidereal time 
is reckoned from the moment when the first point of 
Aries” (the vernal equinox) passes the meridian, the 
hours being counted from 0 to 24. Clocks and chrono- 
meters regulated to sidereal time are only used by astro- 
nomers,, to whom they are indispensable, as the sidereal 
time at any moment is equal to the right ascension of any 
star just then passing the meridian. For ordinary pur- 
poses solar time is used. In the article Astronomy ( vol. 
ii. p. 771) it is shown that the solar day, as defined by 
the successive returns of the sun to the meridian, does 
not furnish a uniform measure of time, owing to the 
slightly variable velocity of the sun’s motion and the 
inclination of its orbit to the equator, so that it becomes 
necessary to introduce an imaginary mean sun moving in 
the equator with uniform velocity. )lie equation of time 

! loc. cit,^ pp. 772-773) is the difference between apparent 
or true) solar time and mean solar time. The latter is 
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that shown by clocks and watches used for ordinary pur- 
poses. Mean time is converted into apparent time by 
applying the equation of time with its proper sign, as 
given in the Nautical Alrmruze and other ophemerides for 
every day at noon. As the equation varies from day to 
day, it is necessary to take this into account, if the appar- 
ent time is required for any moment different from noon. 
The ephemeridcs also give the sidereal time at mean 
noon, from which it is easy to find tho sidereal time at 
any moment, as 24 hours of mean solar time are equal to 
24** 3“ 56**5554 of sidereal time. Aliout 21st March of 
each year a sidereal clock agrees with a moan-time clock, 
but it gains on the latter 3"* 56**5 every day, so that in 
the course of a year it lias gained a whole day. For a 
place not on the meridian of Greenwich the sidereal time 
at noon must lie corrected by tho addition or subtraction 
of 9**8565 for each hour of longitude, according as the 
place is west or oast of Greenwich. 

While it has for obvious reasons become customary in 
all civilized countries to commence the onlinary or civil 
day at midnight, astronomers count the day from noon, 
being the transit of the mean sun across the meridian, 
in strict conformity with the rule as to tho beginning of 
the sidereal day. The hours of tho astronomical day are 
also counted from 0 to 24. An international conference 
which met in the autumn of 1884 at Wasliingtoii, to con- 
sidt*r the question of introducing a universal day (see 
below), has recommended that the astronomical day should 
commence at midnight, to make it coincide with the civil 
day. Tlio great majority of American and Continental 
astronomers liave, however, expressed themselves very 
strongly against this change; and, oven if it should l>e 
made in the British Nautical Almanac^ it appears very 
doubtful whether the other great ephemeridcs will adopt 
it, the more so as astronomers have hitherto felt no in- 
convenience from the difference between tlie astronomical 
and the civil day. 

Determination of Time . — Tho problem of determining 
the exact time at any moment is practically identical witli 
that of determining tho apparent position of any known 
point on the celestial 8ph(*ro with regard to one of the 
fixed (imaginary) great circles appiTtaining to the observer s 
station, the meridian or the horizon. Tho point selected 
i is either the sun or one of tho standard stars, the places 
of which are accurately determined and given for every 
tenth day in tlic modern ephemeridcs. Tho time thus 
determined furnishes tho en*or of the clock, chronomotcr, 
or watch employed, and a second determination of time 
after an interval gives a new value of the error and thereby 
the rate of the timekeeper. 

The ancient astronomers, although they liavo left us 
very ample information about tlieir dials, water or sand 
clocks {ctepsydrss\ and similar timekeepers, are very re- 
ticent as to how these were controlled. Rolcniy, in his 
Almagest y states nothing whatever as to how tlic time was 
found when the numerous astronomical phenomena which 
he records took place ; but Hipparchus in tho only book 
we possess from his hand gives a list of forty-four stars 
scattered over the sky at intervals of right ascension equal 
to exactly one hour, so that one or more of tliem would be 
on the meridian at the commencement of every sidereal 
hour. In a very valuable paper ^ Schjellerup has shown 
that the right ascensions assumed by Hipparchus agree 
within about 1 5' or one minute of time with those calculated 
back to the year 140 B,c. from modern star-places and pro- 
per motions Tho accuracy whicJi, it thus appears, could 
be attained by the ancients in their determ inations of time 

^ “ Recherches sur rAstronomie das Anciens : I. Sar la chronomitra 
celeste ffHipparque,” in Copemictts: JfUernational Journal of As^ 
tronomyt i. p. 25. 
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wad te beyofnd what they seem to have ooxiaidered neces- 
sary, aa they only recoil astronmnicsd phenomena 
eclipses, occultations) as having occurred towards the 
miwe of the third hour/' or alraut hours of the night/’ 
anihout ever giving minutes.^ The i^bians had a clearer 
perception of the importance of knowing the accurate 
time of phenomena, and in the year 829 we find it stated 
that at the oommenoemcnt of the solar eclipse on dOth 
November the altitude of the sun was 7** and at the end 
24*, as observed at Baghdad by Ahmed ibn Abdallah, 
called Habash.^ ^is seems to be the earliest determina- 
tion of time by an altitude ; and this method then came 
into general use among the Arabians, who on observing 
lunar eclipses never failed to measure the altitude of some 
bright star at the beginning and end of the eclipse. In 
Europe this method was adopted by Purbach and llegio- 
montanus, apparently for the first time in 1457. Bernhard 
Walther, a pupil of the latter, seems to have been the 
first to use for scientific purposes clocks driven by weights : 
he states that on 16th January 1484 he observed the 
rising of the planet Mercury and immediately attached 
the weight to a clock having an hour-wheel with fifty-six 
teeth; at sunrise one hour and thirty-five teeth had passed, 
so that the interval was an hour and thirty-seven minutes. 
For nearly two hundred years, until the application of 
the pendulum to clocks became general, astronomers could 
place little or no reliance on their clocks, and consequently 
it was always necessary to fix the moment of an ol> 
serration by a simultaneous time determination. For 
this purpose Tycho Brahe employed altitudes observed 
with quadrants ; but he remarks, that they are not always 
of value, for if the star is taken too near the meridian the 
altitude varies too slowly, and if too near the horizon the 
refraction (which at tliat time was very imperfectly known) 
introduces an element of uncertainty. He therefore pre- 
ferred azimuths, or with the large ‘^armillary spheres” 
which played so important a part among his instruments 
he measured hour-angles or distances from the meridian 
along the equator.^ Transits of stars across the meridian 
were also observed with the meridian quadrant, an instru- 
ment which is alluded to by rtoleniy and was certainly iu 
use at the Mardgha (Persia) observatory in the 13th cen- 
tuiy, but of which Tycho was the first to make extensive 
use. It appears, however, that he chiefly employed it for 
determining star-places, having obtained the clock error 
by the methods already descril:)ed. 

In addition to these methods, that of equal altitudes” 
was much in use during the 17th century. That equal 
distances east and west of the meridian correspond to equal 
altitudes liad of course l>oen known as long as sun-dials 
had been used ; but, now tliat quadrants, cross-staves, and 
l)arallactic rules * wore commonly employed for measuring 
^titudes more accurately, the idea naturally suggested it- 
self to determine the time of a star’s or the sun’s meridian 
]>a8sage by noting the moments when it reached any par- 
ticular altitude on both sides of the meridian. But Tycho’s 
plan of an instrument fixed in the meridian was not for- 
gotten, and from the end of the 17th century, when Iloemer 
invent^ the transit instrument, the observation of transits 
across the meridian became the principal means of deter- 
mining time at fixed observatories, while the observation 
of altitudes, first by portable quadrants, afterwards by re- 
flecting sextants, and during the 19tb century by port- 
aUe alt-azimuths or theodolites, has been used on journeys. 

^ For MtroDomioal purposes the ancients made use of mean -time 
hoars— apeu Uniftipufai, hnrm equmoctialea^-'iiiio which they tninslated 
■11 indleattons expressed in civil hours of varying length— -Spac xcupcxof, 
harm tempamles, Ptolemy counts the mean day from noon. 

* Ganssin, Le Uvre de la grande table UakimUe, Paris, 1804, p. 100. 

* See his M^pitbolm asironemiem, p. 73. 

^ See NavioATiov, vol. xvii. pp. 251 and 253. 


During the last fifty years the small transit instrument, 
with what is known as a ** broken telescope,” has also been 
much employed on scientific expeditions; but great caution 
is necemry in using it, as the difficulties of getting a per- 
fectly rigid mounting for the prism or mirror which reflects 
the rays from the object-glass through the axis to the eye- 
piece appear to be very great, for strange discrepancies in 
the results have often been noticed. The gradual develo'f>- 
ment of astronomical instruments has been accompaniea 
by a corresponding development in timekeepers. From 
being very untrustworthy, astronomical clocks are now 
mode to great perfection by the application of the pendu- 
lum and by its comi>ensation, while the invention of 
chronometers has placed a portable and equally trust- 
worthy timekeeper in the hands of travellers. 

We shall now give a sketch of the principal methods of 
determining time. 

In the spherical triangle ZP8 between the zenith, the i>ole, and 
a star the side being the latitude), P8=^W -8(6 

being the declination), and Z8 or Z—^* minus the obwrvcd alti 
tude. The angle ZPS^t is the star s hour-angle or, in time, Ihe 
interval between the mumctit of ol)sei\ation and the meridian iiass 
age of the star. AVe have then 

. cos Z sin tb sin 6 

cos^= - ^ , 

cos0eos6 

wliieh formula can bo made more convenient foi the use of logarithms 
by putting ^+0 \ 8=s2>y, which gives 

tati2 kt = sin(>y-6) 

^ cos,S’(os^.V Z) 

According as the star was observed u est or cast of i he meridian, 
t will be j^tivc or negative. If a be the light ascension of the 
star, the sidereal time a, a as ell as 8 being taken ftom an 
ephemeris. If the sun bad been observed, the hour-angle t would 
he the a)>paTent solar time. The altitude observed must bo cor- 
rected for lefraction, and in the ease of the sun also for parallax, 
while the sun’s semi diameter must be added or subtiacteif, accord- 
ing as the lower or upper limb was obseived. The declindtion of 
the sun being variable, and Ixung given in the ephomeridcN toi 
noon of each any, allowance must be made for tins by interpolating 
with an ati|rroximate value of the time. As the altitude changes 
very slowly near the meridian, this method is most advantageous 
if the star be taken near the pnmc veitical, while it is also easy to 
see that the greater the latitude the more umeitaiu the result. 
If a number of altitudes of the same object are obsir\eil, it is not 
necessary to deduce the clock error separately from each obseiin 
tion, but a correction may be applied to the iiumu of the zenith 
distances. Supposing n oWi vntions to be taken at the moments 
Tp Ts, . . ., the moan of all Ixdng Tq^ and cdlling the z corre- 
s|)ondmg to this iT, we ha\e 

T„)+l r.)' ; 

and so on, t being the hoin -angle answ^ciiug to 2’^. As To) 

=0, these equations gi\o 

„ W-^(T, To)--}_(7',_To)M 

n ’2 (U^ >i “ ’ 

— uiiSL ^ it"* * * • 22 sin- T _T„i 

n (ft* a 

But, if in the above-menliom d triangle ue designate the angles at 
Z and S by 180® - A and y/, we have 
sin z sin A = cos 8 sin t ; 
sin ztobA- cos 0 sin 8 + sin 0 cos 8 cos t ; 

and by differentiation 

d^Z ^ cos 0 cos 8 cos A cos/; 

~dt^ “* sin ^ ’ 

in wdiich A and are determined by 

. . sin< . , . siiW 

»inA= . — ^ cos 8 and sin » =- co.s 0. 
amZ bin A 

With this corrected mean of the observed zenith distances the hour 
angle and time are determined, and by comiwiisoii with To the erro 
of the timekeeper. 

The method of equal altitudes gives very siinpl\ the dock error 
equal to the right ascension minus half the sum ol tlie clock time.s 
corresponding to the observed equal altitudes on both sides of the 
meridum. When the sun is observed, a correction has to be applied 
for the change of declination in the interval between the obsorva- 
tlona Calling this interval 2/, the correction to the apparent noon 
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Ii^von hy the observatioun a vuange oi declination in half the 
interval Ad, and the obaerved altitude h, we hayo 

ein As: sin 0 sin (5 - Ad ) + coa 0 cos (d - Ad) cos U + x) 
and sin A ss sin 0 sin {d + A9) + cos ^ cos (S + A5} cos (t - as), 

whence, as cos a; may be putal, Bina;s:{e, and tan Ads Ad, 


( tanj^^taiid 
sin^ ~tan^ 



which, divided by 15, gives the re^uireil collection in seconds of 
time. Siiiiilarly an afternoon observation may be combined with 
an observation made the following morning to find the time of 
apparent midnight 

The observanon of the time when a stai lias a eertain azimuth 
may also be used for determining l^e clock enor, as the hour-angle 
can be found from the declination, the latitudct and the azimuth. 
As the azimutli changes most rapidly at the meridian, the observa- 
tion is most advauta^ous there, besides wliioh it is neither neces- 
.sary to know the latitude nor the declination accurately. In the 
article Grodbsy (vol. z. p. 166) it has been shown how the observed 
time of transit over tho meriiUim is corrected for the deviations of 
the instrument in azimuth, level, and collimation. This corrected 
time of transit, expressed in sidereal time, should then be equal 
to tho right ascension of tho object obsorvod, and the difference is 
the clock error. In obseiTatoiies the determination of a cloi‘k*s 
error (a necessary operation during a night's work with a transit 
circle) is generally rounded on observations of four or live “clock 
stars," these being standard stars not near tho jiole, of which the 
absolute right ascensions have been detennined with great care, 
besides observation of a close circumpolar star for finding tho error 
of azimuth and determination of level and collimation error. ^ 

Observers in the field with portable inatrainents often find it 
inconvenient to wait for the meridian tiansits of one of the few 
close circumpolar stars givou in the epheiuerides. In that case 
they have recomse to what is known as tho method of time dctci- 
iniuation in the vertical of a nolo star. The alt-azimuth is first 
directed to one of tho standard stars near the pole, such as a or 6 
Ursw Minons, using whichever is nearest to tne meridian at the 
time. The instniment is set so that the star in a few minutes 
will cross the middle vertical wire in the field. The spiritdevel is 
in the meantime put on the axis and the inclination of the latter 
measured. The time of tho transit of the star is then observed, after 
which the instrument, remaining clamfied in azimuth, is turned to 
a clock star and the transit of this over all the wires is observed. 
Tbe level is applied again, and tho mean of the two results is used 
in tlie reductions. In case the collimation error of the instrument 
18 not aeeurately known, the instrument should be revei’sed nud 
anothei observation of the same kind taken. Tho observations 
made in eadi position of the instrument are separately reduced 
with au assumed approximate value oi the eiror of collimation, 
an<l two equations are thus derived from which the clock error ami 
correction to the assumed collimation error are found. This use of 
the transit or alt-azimuth out of the meridian throws eousidorably 
more work on the computer than tlic mendiau observations do, and 
it is therefore never resortwi to except when an observer dimiig 
fiebl operations is pressed for time. The foiinulus of reduction 
tlevelopcd by Hanson in the Astmwmnvhe Nuehnchten{yQ\. xlviii. 
I*. 113 aq' ) are given by Chauveiiet in his Sphenuil and Praiiual 
Astronomy (vol. iL pp. 216 aq,, 4th ed , Pluladelpliia, 1373). The 
subject has also been treated at great length ny Dollen in two 
memoirs, Vie Zedhe^immung •eermtUtlsf des tragbaren DurcJbgangh- 
instrument im Vcrticede dut Polaretcma (St Petersburg, 1863 and 
1874, 4to). 

Longitude . — Hitherto we have only spoken of the de- 
termination of local time. But in order to compare ob- 
servations made at dififerent jdaoes on the surface of the 
earth a knowledge of their difference of longitude becomes 
necessary, as the local time varies jiroiioitionally with the 
longitude, one hour corresponding to 15"*. Longitude can 
bo deternj^ined either geodetically or astronomically. Tho 
first method supposes the earth to be a spheroid of known 
dimensions. Starting from a point of departure of wUch 
the latitude has been determined, the azimuth from the 
meridian (as determined astronomically) and the distance 
of some other station are measured. T^iis second station 
then serves as a point of departure to a third, and by 
repeating this process the longitude and latitude of places 
at a considerable distance from the original starting-point 
may be found. Beferring for this method to the articles 
Earth (Figorb of the), Geodesy, and Sorvjzyikg, we 


^ The probable error of a clock correction found in this way ftom 
one star with the Dunsink tmusit circle was db 0**062. 


shall here only deal with astronoiDlicai methods of deitotv 
mining longitude. 

The earUest astronomer who determined longitude by 
astronomical observations seems to have been Hipparchus, 
who chose for a first meridian that of Rhodes, where ho 
observed ; but Ptolemy adopted a meridian laid through 
the “Insulae Fortunatae” os being the farthest known place 
towards the west.^ When tbe voyages of discovery began 
the peak of Teneriffe was frequently used as a first meri- 
dian, until a scientific congress, assembled by Richelieu at 
Faria in 1630, selected the island of Perro for this purpose. 
Although various other meridians {e.g., that of Uranienburg 
and that of Ban Miguel, one of the Azores, 29” 25' west of. 
Paris) continued to be used for a long time, that of Ferro, 
which received the authorization of Louis Xlll. on 25tli 
April 1634, gradually superseded the others. In 1724 tho 
longitude of Paris from the west coast of Ferro was found 
by Louis Feuill4e, who had been sent there by the Paris 
Academy, to be 20” T 45"; but on the propoi^ of Quil 
laume de Lisle (1675-1726) the meridian of Ferro was 
assumed to be exactly 20” west of the Paris observatory. 
Modern maps and charts generally give the longitude from 
the observatory of either Paris or Greenwich according to 
the nationality of the constructor; the Washington meri- 
dian conference of 1884 has recommended the exclusive use 
of rite meridian of Greenwich. On the same occasion it 
was also recommended to introduce the use of a “uni- 
versal day,” beginning for the whole earth at Greenwich 
midnight, without, however, interfering with tho use of 
local time.® 

The simplest method for determining difference of longi- 
tude consists in observing at the two stations some celestial 
phenomenon which occurs at tlie same absolute moment 
for the whole earth. Hipparchus jKiinted out how ob 
servations of lunar eclipses could lie used in this way, and 
for about fifteen hundred years this was the only method 
available. When Hegiohontanus (</.t^.) began to publish 
his ephemerides towards the end of the 15th century, they 
furnished other means of determining the longitude. Thus 
Amerigo Vespucci observed on 23d August 1499, some 
where on the coast of Venezuela, that the moon at 7*^ 30*“ 
p.M was r, at midnight 5^” east of Mars; from this be 
concluded that they must ""have been in conjunction at 
fi*" 30'“, whereas the Nuremberg ephemeris announced this 
to take place at midnight. This gave the longitude of his 
station as roughly equal to 5J hours west of Nuremberg, 
The instruments and the lunar tables at that time being 
very imperfect, the longitudes determined were veiy er- 
roneous; see Navigation (vol. xvii. p. 251), to whidi 
article we may also refer for a history of the long-discussed 
problem of finding tho longitude at sea. The invention of 
the telescojie early in the 17th century made it possible to 
observe eclipses of Jupiter’s satellites ; but there is to a 
great extent the same drawback attained to these as to 
lunar eclipses, that it is im|K)ssible to observe with suffii- 
cient accuracy the moments at which they occur. 

£cli|ises of the sun and oceultations of stars by the 
moon were also much used for determining longitude be 
fore the invention of chronometers and the electric tele 
graph offered better means for fixing the longitude of 
observatories. These methods are now hardly ever em- 
ployed except by travellers, as they are very inferior as 
regards accuracy. For the necessaiy formula see Obau- 

® This Was probably first doue in the first century by Marinvs of Tyw* 

’ This proposal was chiefly dictated by a wish to fkcilitate the inter- 
national telegraph and railway tralfic. in the United States, where the 
lexge extent of the country in longitude makes it impossible to use 
the time of one meridian, four standard meridians were adopted lu 
1888, viz., 75”, 90”, 105”, 120” west of Qreeuwich, so that cloclw show- 
ing Eastern, Central, Mountain, or Pacific time are exactly five, six, 
seven, or eight hours slower than « Greenwich ineau-tiuie clock. 



and JPractieaf Aeiromm^, voL i. 518- 
542 Md 550-557. 

We now proceed to ebiudder the four methods for find- 
hig the longitudes of fixed observatories, viz., by (1) moon 
cubninetions, (2) rockets or other signals, (3) transport of 
chronometers, and (4) transmission of time by the electric 
teleg^ph. 

1. ifoon CMmmii(m0,-^-4)wiDg to tho rapid orbital motion of tlie 
moon the sidoroal time of its cmmination la different for different 
meridians. If, therefore, the rate of the moon’s change of right 
ascension is known, it is easy fhmi the observed time of culmina- 
tion at two stations tffdeduce their difference of longitude. Lot 
the right ascension of the moon a and its differential coefficients 
be computed for the Greenwich time T, and let the culmination be 
bbserved at two places whoso longitudes from Greenwich are X and 
X', the time of observation being T+t and 7*+^ Greenwich time, 
or in local time ST-ht+XsS and T+t^+\'ss$^ • we have then 

and, as the difference of longitude is X'-X~(S’-S)-(«’-t), we 
have only to determine t'-i from the first ec^uatlon. This is simply 
done by a suitable selection of T, Calling 7*+ +<’)== T*, we 
have to put T'-i(t--t) and !r+J(t’-0 for T+t and T+f. It 
is then easy to see that 


and, solving this equation by first neglecting the second term on 
the right side and then substituting the value of t' ~ i, thus found 

m that term, ‘ -‘=rfa/rff-24U/*J U?" 


In order to be as much as possible independent of instrumental 
errors, some standaixl stars nearly on the parallel of tho moon are 
observed at tho two stations j these ^moon-culminating stars" are 
given in the ephemerides in order to secure that both observers 
take the same stars. As either the preceding or the following limb, 
not tbc centre, of the moon is observed, allowance must be made for 
the time tho semi-diameter takes to the meridian and for the 
change of right ascension during tnis time. This method was 
proposed by Figott towards the end of tho 18th century, and has 
been much used ; but, though it may be very serviceable on journeys 
and expeditions to distant places where the chronometric and tele- 
^phic methods cannot be employed, it is not accurate enough for 
nxod observatories. This is due, not only to the difficulties attend- 
ing the observation (the difference of personal error in observing the 
moon and stars, tho different apparent enlargement of the moon 
by irradiation in different telescopes and under different atniO- 
8i>heric circumstances, Ac.), but chiefiy to the larf^ coefficient 
with which 9 has to be multiplied in the final equation for X’ - X. 
Errors of four to six seconds of time have therefore frcouently 
been noticed in longitudes obtained by this method from a limited 
number of observations : the longitude of the Madras observatory 
was for many years assuined to be 21«* 8«77, but subsequently by 
a telegiuphic detennination this >vas found to be 4«'87 too great. 

2. Signals . — In 1671 Picard determined the difference of longi- 
tude betiveen C’openhagcn and the site of Tycho Brahe’s observa- 
tory by watching from the latter the covering and uncovering of a 
lire lighted on the top of tho observatory tower at Comsuliageu. 
Powder or rocket signals have been in use since the niid^e of tlie 
18th century; they are nowadays never used for this purpose, 
although several of the princifial observatories of EurojKs were con- 
nected in this manner early in the 19th century.^ 

8. Tra’nsport of Chronmneters, — This means of determining longi- 
tude was first tried in cases where the chronometers could l>e brought 
the whole way by sea, but the improved moans of communication 
on land led to its adoption in 1828 between tho observatones at 
Greenwich and Cambridge, and in the following years between 
many other observatories, A few of the more extensive expedi- 
tions undertaken for this object deserve to be mentioned. In 1848 
more tlian sixty chronometers wore sent sixteen time» backwards 
end forwards ^tween Altona and Pulkowa, and in 1844 forty 
ehroaometers wore sent the same number of times between Altona 
and Greenwich.^ In 1844 the longitude of Valontia on tho south- 
west coast of Ireland was determined by transporting thirty pocket 
chronometers via Liverpool and Kingstown and having an inter- 
mediate station at the latter place. The longitude of the United 
States naval observatoiy has been frequency determined from 
Qreenwich, The followipg results will give an idea of the accuracy 
of the method.* 


^ ^ For instancse, Greenwich and Paris in 1825 (TKUU Trans., 182<^ The result, 
»»21**0, is only about 0*'6 too grsat. 

' * As a grtsat many of the chronometera used in 1844 were made by Pent and 
w^of auperior exoellenee, a smaller number was considered sui&cient 
* Oouid. Tmssaikmtie Lemgitude, p 8, WsahingtOD, 1869. 


Prevknis to 1849, 878 ohrononieters 5b 8 b 12p*52 

Sxpeditlon of 1849, Bond’s discussion lli-80 

„ „ 

„ Bond's second riwult 12>*26±0>*20 

„ 1855, 52 chronometers, 6 trips, Bond . 18>‘49±0>*19 

The value now accepted firom the telegraphic determination is 
6h 8® 12”’09. The probable errors of the results for Pulkowa- 
Altona and Altona-Greonwich were supposed to be d:0»'089 and 
ri:0*'042. It is of course only natural that the uncertainty of tlie 
results for the trans-Atlantic longitude should be much greater, 
considering the length of time which elapsed between the rating 
of the chronometers at the observatories of Boston (Cambridge, 
Massachusetts) and Liverpool. The difficulty of the method con- 
sists in determining the "travelling rate." Each lime a chrono- 
meter leaves the station A and returns to it the ei ror is deieiiniiied, 
and consequently the rate for tho time occupied by the journeys 
from to ^ and from £ to A and by the sojouiti at £. Similarly 
a rate is fonnd by each departure from and return to £, and the 
time of rest at A and £ is also utilized for determining the station- 
ary rate. In this way a series of rales lor ovei lapping intervals of 
time are found, from which the travelling rates may be interpolated. 
It is owing to the uncertainty which necessanly attaches to the 
rate of a oirouometer during long journeys, especially by laud, 
where they are exposed to shaking and more or less violent motion, 
that it is desirable to employ a great number. It is scarcely neces- 
sary to mention that the temperature correction for each chrono- 
meter must be carefully investigated, and the local tune rigoi-ously 
determined at each station during the entire period ot the operations. 

4. TeUgrapkie XktermiwUUm of L(yiigUtde . — This was first .sug- 
gested by tho American astronomer S. C. M’alker, and owed its de- 
velopment to the United States Coast Survey, where it was einidoyetl 
from about 1849. Nearly all the more important public observa- 
tories on the continent of Enroixs have now l>eeu connected in this 
way, chiefly at the instigation of the "Eui-opaischc Gradmessung," 
while the deteruiuiations in connexion with the transits of Venus 
and those carried out in recent years by the Ainericati and French 
Govemnicnts have completed the circuit of the greater part of 
the globe. The telegraphic method compares the local time at one 
station witli that at the other by means of electric signals. If a 
signal is sent from the eastern station A at the local time F, and 
received at tlie western station B at the local tune T,, then, if the 
time taken by the current to pass tlirough the wue is called x, 
the difference of longitude is 

- X«r- T’l+jr, 

and similarly, if a signal is sent from B at the time and received 
at A at Tj,, we have X=s 75 - Tj - a:, 

from which the unknown quantity ar can be eliminate. 

Tlio operations of a telegraphic longitude detennination can Inj 
arranged in two ways. Either the local time is detenuined at both 
stations and the clocks aro compared by telegraph, or the tune 
determinations are marked simultaneously on the two chroiiogiapbs 
at the two stations, so that further signals for cluck compansoii 
are unnecessoiy. The first method has to be used when the tele- 
graxffi is only for a limited time cacli night at the disi»o.sal of the 
observers, or when the climatic conditions at the two stations aie 
so different that clear weather cannot often be expected to occur at 
both simultaneously, al.so when the difference of longitude is so 
considerable that too much time would be lost at the eastern station 
waiting for the arrival of the transit record of one star fiom the 
western station before observing another star. The iiKlef>endeut 
time determination also offers the advantage tbat the observations 
may be takep either by eye and ear 01 by the chronograph, and 
that the signals may be either audible beats of a relay or chroiio- 
grapliic signals, the rule being to have observations and signals 
made by similar o)verations. 'The best way of using audible btiats 
of a relay is to let tlie circuit pass through an auxiliary clock, 
which from second to second alternately makes and breaks the 
current, the making of the current beiiic rendered audible by tlie 
tapping of the relays at both stations *f, now, the auxiliaiy ami 
the observing clocks are regulated to a different rate, the coinci- 
dences of the beats of the relay with those of the observing ckx k 
can be noted with groat accuracy, from which the differcTK-<* between 
the two observing clocks is found. It Inis been proved by ex jM-neiKc 
' that the degree of accuracy with which tho clock coiMi»aiison f*au 
I be made by one coincidence is exactly eimal to that of one < liroim- 

« signal, the probable error being in noth cases about irO'* 01 h. 
nild, however, be mentioned that the int«‘rval between two 
I consecutive coincidences cannot be made less than two minutes, 

! whereas the chrondjgraph signals may be given every second, ami, 
i as the observations made with the chronograph me alMj somewhat 
more accurate than those made by eye and car, t)«e < hroiiograj)li 
should be used wherever jiossible The other method, that ut 
simultaneous registration at both stations of transits of tlie wine 
stars, lias also its advantages. Each transit observed at l»oth 
stations furnishes a value of the dilieience of longitude, so that 
the final result is less dependent on the <l<jek rate than >*1 “IJ-' 
i first method, which necessitates the coinbination of a senes 01 clock 



«rron determined durinff the night to form e value of the olook 
error for the time when the exchange of eignale took place. When 
using this method it is advisable to select the stars in such a 
manner that only one station at a time is at work, so that the 
intensity of the current can be readjusted (by means of a rheostat) 
between every despatch and receipt of signals. This attention to 
the intensity of the current is necessary whatever method is em- 
ployed, as the constancy of the transmission time (a; in the above 
equations) chiefly depends on the constancy of the current The 
probable error of a difference of longitude deduced from one star 
appears to be ^ 

for eve and ear traiisits 

for chronograph transits ±0**07 ; 

while the probable error of the final result of a carefully planned 
and well executed series of telegraphic longitude operations is gener- 
ally between dh0**016 and dr0«'026. 

It is evident that the success of a determination of longitude de- 
pends to a very great extent on the accurate determination of time 
at the two stations, and great cai-o must therefore be Uken to de- 
termine the instrumental errors rej^eatedly during a night’s work. 
But, in addition to the uncertainty which enters into the results 
from the ordinary errors of observation, there is another source of 
error which becomes of special importance in longitude work, vis!., 
the so-called personal error. The discovery of the fact that all 
observers differ more or less in their estimation of ^ the time when 
a star crosses one of the spider linos in the transit instniment was 
made by Bessel in 1820* ; and, as he hap^wned to differ fully a 
second of time from several other obsorvem, this remarkably large 
error naturally caused the phenomenon to be carefully e^mmined. 
Bessel also suggested what ajipcars to bo the right explanation, viz., 
the co-oporation of two senses in observing transits liy eye and ear, 
the ear having to count the beats of the clock while the eye com- 
iiares the distance of the star from the spider line at the last boat 
Ufore the transit with the distance at the first beat after it, thus 
estimating the fraction of second at which the transit took place. 
It can easily be conceived that one person may first hear and then 
sec, while to anotlier these sensations take place in the reverse order ; 
nnd to this possible source of error may be added the sensible 4ime 
required by the transmission of sensations through the nerves to the 
brain and for the latter to act upon them. As the chronographic 
method of observing dispenses with one sense (that of hearing) and 
merely requires the wati'hing of the star’s motion aud the pressing 
of an electric key at the moment when the star is bis^ctea by the 
thread, the personal errors should in this case be much smaller than 
when the eye and ear method is employed. And it is a fact that 
in the former method there have never occurred errors of between 
half and a whole second such as have not uufj’cquently appeared 
in the latter method. 

In astronomical observations generally tins personal error does 
not cause an^ iiicoiiveuionoc, so long as only one observer is em- 
ployed at a time, and unless the amount of the error varies with 
the declination or the magnitude Of the star ; but when absolute 
time has to be determined, as in longitude work, the full amount 
of the personal eiiuatioii between the two observers must be cai'e - 1 
fully ascertained aud taken into atx'ount And an observer’s error 
has often been found to vary very coiisMerably not only from year 
to year but even within much shorter intervals ; the use of a new 
iustrumont, though perhaps not differing in construction from the 
.iccustomed one, has also been known to affect the pemnal error. 
For a number of years this latter circumstance vras coufiled with 
another which seemed perfectly incomprehensible, the personal ermr 
appearing to vary with the reversal or the instrument, that is, witli 
the position of the illuminating lamp oa.st or west But in 1869-70 
Hirsch noticed during the lonmtnde oiicrations in Switzerltind that 
this was caused by a lifting of the reflector inside the telesixipc, hy 
moans of which the field is illuminated, which produced an apparent 
shifting of the image of the spider linos, unless the e;^e-piece was 
very accurately focused for the observer’s sight The simplest and 
best way to find the equation between two observers is to let one 
observe the transits of stars over half the wires in the telescope, 
and the other observe the transits over the remainder, each taking 
cars^ refocus the eye-piece for himself in order to avoid the above- 
mentioned source of error. The single transits reduced to the middle 
wire give immediately the equation ; and, in order to eliminate 
errors in the assumed wire-intervals, each observer uses alternately 
the first and tiro second half of the wires. Another method is la 
vogne at Greenwich, where each observer with the transit oiiole 
from a series of stars determines the clock error and reduces this 
to a common epoch {(H^ sid. time) bv means jof a clock rate found 
independently of personal error. The differenoM between the clock 

^ Albrecht, Be$tiimmung wH Z^ngendifereimn mU H^fe dea alec- 
iriechen TdegrcMkM^ p. 80, Leipsic, 1869, 4to. 

* Maskelyne bad in 1795 noticed that one of his assistants observed 
transits more than half a second later than himself, but tbU was sup* 
liesed to arise Itom some wrong method of observing adopted by the 
assistant, and the matter was not further looked into. 


errors thus found are equal to the personal equations. Thismethod^ 
cannot, however, be recommended* as the systenuttie errors in the 
Tif(bt ascensions of the stars and any a^ght variation of the clock 
rate would affect the personal equation ; the first method is there- 
fore generally used in lonmtude work. It is advisable to let tiio 
observers compare themsedi^B at the beginning, middle, and end 
of the operations and, if possible, at bqth the instruments emj^oyed. 
A useful check on the results is afforded by simultaneous experi- 
ments with one of the instruments contrived by C. Wolf. Kaiser, 
and others (sometimes called ''time collimators”), by which the 
absolute per^nal error of an observer can be determine. Though 
differing much in detail, these instruments are all constructed on 
the same principle : an artificial star (a lamp shining through a 
minute hole in a screen mounted on a small carriage moved by 
clockwork) passes in sucooBsion across a number of lines drawn on 
oiled paper, while an electric contact is made at the precise moment 
when the star is bisecteil on each line by the carriage jpassing a 
numW of adjustable contact makers. The currents thus n^e 
register the transits automatically on a chronograph, while the 
ol^rvcr, viewing the apparatus through his telescope, can observe 
the transits in the usual manner either oy eye and ear or bv chrono- 
graph, thus immediately finding his personal error. On tne Conti- 
nent these contrivances have frequently been used to educate pupils 


learning to observe, and experience has repeatedly shown that a 
considerable personal error be generally somewhat diminished 
through practice. 

Literature,-- Qenetal trostlHes cm spherical astmnoi»y, snch as Biltnnow’s 
ed., Berlin, 1871 : translated into English 
aud several oilier languagoa) and (^auvenet'a Manwu, treat very flilly of the 
numerouB methods of determining time by combination of altitudes or azimuths 
of several atars. The l^st handbook of telegraphic longitude work la Albrecht's 
already mentioned ; but any one engaging in practical work of this kind should 
consult the accounts of the numerous longitude determinations carried out 
during recent years, jpartiouhu’ly the l*ubUcationen dee kon, preuuiushen 
(/eodatieehen InatUuta ; Telegraphie DetermiiiatUm of DUterenoee of Longitude by 
Oiffloere of the UnUsd States Naivy (Washington, 1880) ; Tdegr. Determ, ff Ijongi- 
t^8 in MeneOt Central Ameriea, and on die West Coast af South Amertna (Wash- 
ington, 1885); Hie Itevorts of the United States Coast and Geodetic Survey; 
^(M. lx. of the Aecount cf the Great TingonometriaU Survey qf India ; and vol. fii. 
of Dun Echt observato^ I^ublioaHons, A discussion of all the investigations 
on ]iersonal erroiu up to 1875 was published by Dreyer m Proe, It, Irish Acad., 
iNl Sf^ries, vol. ii., 1870, pp. 484-528. (J L. E. D.) 


I TIMOLEON. The life of Timoleon, one of the noblest 
and most interesting of the men of old Greece, is closely 
bound up with the history of Sicily (q.v,)^ and more par- 
I'ticularly of Sybacuse (q-v.\ in the latter half of the 4th 
I century b.o. It is as the champion of Greece against 
I Carthage* and of constitutional government against violence 
and oppression, that he stands out as such a grand figure. 
His early career in his native Corinth was sliaped by a 
tragic incident. Tinioleon had saved the life of his brother, 
Timophanes, on the field of battle ; but, when tliat same 
brother, at the head of a band of mercenary soldiers, took 
^{lOBsession of the acropolis and made himself practically a 
military despot and master of the city, Timoleon, after an 
ineffectual protest, let him be struck down by his brother- 
in-law and one or two other friends who had joined in his 
remonstrance. By the public opinion of Corinth generally 
his conduct was approved as patriotic ; but Uie curses of his 
mother and the cold looks of some of his kinsfolk and 


acquaintances drove him from the city into the solitude 
of the fields, and there, it would seem, for some years he 
pined away, hating life and even bent on ending it 
voluntary starvation. He must have reached middle life 
when, in 344 b.c., envoys came from Syracuse to Corintli 
to appeal to the mother-city for relief from the intestine 
feuds and foreign mercenaries under which the Syracusans, 
and all the Greeks of Sicily, suffered. Carthage too, 
their old and bitter foe, after some years of quiet, was 
again bestirring herself and intriguing with the local des^ 
pots. Corinth could not refuse her help, though her chief 
citizens declined the responsibility of attempting to estab- 
lish a settled government in the factious and turbulent 
Sy^use. By a sort of Divine inspiration, says Plutarch 
(Tim,, 3), Timoleon, being named an unknown voice in 
the popular assembly, was chosen by a unanimous vote to 
undert^e the mission. He sailed for Sicily with a few 
of the leading citizens of Corinth and a small troop of Greek 
mercenaries. On arriving at Khegium he found that his 
movements were watched by a CarSiaginian squadron, act- 
ing under the advice of a Syracusan, Hicet^ who had 
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mibde himself master of Leontini and aimed at »ipplanting 
with Carthaginian aid the younger Dionysius, still nomin- 
ally tyrant of Syracuse, but actually in possession only of 
the island citadel Hicetas, whilst seeming to favour 
Corinthian intervention, was really working with Carthage 
on of the tyrants. Timoleon, however, slipped away 
from the Carthaginian watch and landed at Tauromenium 
(Taormina), where he had a very frmdly reception. At 
Adranum, an inland town, to which he came by invitation 
from a party among the citizens, he surprised Hicetas, and 
drove lum back,*with his troops utterly defeated, to Syra- 
cuse. The Sicilian Greeks now rallied round him, and the 
following year (343) saw the surrender of Dionysius and 
Timoleon master of the entire city. Hailed by the citizens 
as a heaven-sent deliverer, he at once began the work of 
restoration, bringing in a multitude of new settlers from 
the mother-city and from Greece generally, and establishing 
a popular government on the basis of the law's of Diocles, 
which had been forgotten under the Dionysian regime. 
The impress of Tinioleon’s reforms seems to have lasted to 
the days of Augustus. Tlie tyrants, too, in the other Sici- 
lian cities were put dovm, and his old enemy Hicetas went 
back to Leontini, where he lived as a private though power- 
ful citizen. Ho made one more attempt to overthrow' 
Timoleon, and induced Carthage to send (340-339) a great 
army, wdiich landed at Lilybamm (Marsala). The Syra- 
cusans could hardly be brought to face the invader ; but 
with a miscellaneous levy of about 12,000 men, most of 
them mercenaries, Timoleon marched westwards across the 
island into the neighbourhood of Selinus and won a great 
and decisive victory on the Crimisus. The Carthaginian 
host is said to have outnumbered Timoleon’s army in the 
proportion of seven to one. The general himself led on his 
infantry in person (Vint., 27), and their enemy’s dis- 
comfiture w'as completed by a blinding storm of rain and 
hail driven straight in their faces (Died., xvi. 79). This 
victory gave the Greeks of Sicily many years of jicace and 
safety from Carthago. Carthage made, however, one more 
effort and despatched some mercenaries to prolong the con- 
flict between Timoleon and the tyrants. But it soon ended 
(338 B.c.) in the defeat of Hicetas, who was taken prisoner 
and put to death, and in a treaty which confined the 
dominion of Carthage in Sicily to the west of the Halycus 
(Platani). Timoleon, having put down the despots and 
given freedom to the Greek cities of Sicily, retired into 
private life, though he remained practically supreme not 
only at Syracuse but throughout Sicily. This island, not- 
writhstanding the many elements of discord wdiich ix)litical 
revolution, with the return of exiles and the influx of new 
settlers, must have brought in, seems to have been during 
Timoleon’s lifetime tranquil and contented. There are some 
characteristic stories told of his last days. Although blind, 
he used to come in his car into the assembly in the theatre 
and give his opinion, which w'as commonly accepted by a 
unanimous vote. An officious person once insisted on his 
giving the ordinary bail in a law’suit ; but he replied that 
he had himself always been the consistent champion of law 
and of legal rights for them all. Again, w^hen his military 
strategy was unfavourably criticized, he expressed his gmti- 
tude to heaven that he had won for the Syracusans the 
priidlege of liberty of speech. He died in 337, and W'as 
buried at the cost of the citizens of Syracuse, wdio erected 
a grand monument to his memory in their market-place. 

Flu1pch*B L^e of Timoleon and portions of Diodorus Siculus are 
cur chief sources of original information. There w an admirable 
and most interesting account of his life and work in chap. Ixxxv. 
cf Qrote*a ffistory of Greece, 

TIMON of Athens, a noted misanthrope, lived during 
the Peloponnesian War. He is more than once alluded to 
by Aristophanes and other comedians of the Attic stage. 
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Plutarch takes occasion to introduce a short account of his 
life in the biography of Mark Antony (gh. 70), and he 
gives his name to one of Lucian’s dialogues. Shakespeare 
probably derived his knowledge of Timon mainly from 
Plutarch ; but the Timon of Shakespeare resembles the 
Timon of Lucian in so many points that some critics think 
Shakespeare (or whoever wrote the first sketch of the play) 
must have had access to the dialogue in question. 

TIMON of Phlius, the well-known sillograph and scep- 
tic philosopher, flourished about 280 b.c. He studied 
philosophy under Stilpo the Megarian and J^rrho of P.Ha^ 
the famous sceptic. Thereafter he spent some time in 
Chalcedon, where he made a fortune by teaching and lec- 
turing. The rest of his life was passed chiefly at Athens, 
where he died at an advanced age. 

The writings of Timon, if we may tnist Diogenes Laertius (ix. 
ch. 12), were exceedingly numerous both in prose and in verse * 
besides the SiXXot, he is asserted to have written epic poems, 
tragedies, comedies, satyric dramas, and other varieties. But he 
is best known as tlie author of the hiXKoi or sat cast ic hexameter 
verses written against the Greek philosophers. They weie divided 
into three books ; in tlie first the author spoke in his own person, 
while in the second and third Xenophanes of Colopliou replied to 
inquiries addressed to him by Timon about early and late philo- 
sophers. From the fragments that remain (about 140 lines or 
parts of lines, printed in Muliach, Frag. Phil. Orwe., i. pjp 84-98) 
we see that Timon possessed some of the mialitics of a great 
satirist together with a thorough cominaud of riic hexameter ; but 
there is no trace of any loftier aim than to awaken derisive laughter. 
Phiiosopliei'B are “excessively cunning murderers of many wise 
saws ’* (ver. 96) ; the only two whom he spares are Xenophanes, 
“the modest censor of lionieris lies” (v. 29), and Pyrrho, against 
whom “no other mortal dare contend” (v. 126) Besides the 
we have some lines preserved from the 'IrSaXfxol^ a poem in 
elegiac verse, which appeal's to have inculcated the tenets of scepti- 
cism, and one or two lines or parts of lines which cannot be witli 
certainty assigned to either jioem. 

TIMOR, an island of the East Indian Archipelago, the 
easternmost and largest of the lesser Sundanese group, 
stretching south-west and north-east for 300 miles between 
8** 40' and 10“ 40' S. Int. and 123“ 30' and 127“ E. long. 
It has a mean bicadth of 60 miles, an area of over 11,000 
square miles, and a population rouglily estimated at 
about 500,000. Timor lies in deci) water a little to the 
west of the hundred fathom line, which marks in this 
direction the proper limit of the shallow Arafura Sea, 
flowing between it and northern Australia. Tt differs 
considerably from the other members of tin* Sundanese 
group both in the lie of its main axis (soiitli-west and 
north-cast instead of west and east), and in the great pre- 
valence of old rocks, such as schists, slates, sandstones, 
carboniferous limestones, and other more recent sediment- 
ary formations, and in its correspondingly slighter volcanic 
character. It comes, howeverj within the great volcanic 
zone which sweeps in a vast curve from the northern 
extremity of Sumatra, through Java and tlie other J:>undan- 
ese islands, round to Amboina, Tidor, Ternate, Jilolo, and 
the Philippines. There appear to be at least two quiescent 
and other extinct cones, and the surface is everywhere ex- 
tremely rugged and mountainous, with numerous irregular 
ridges from 4000 to 8000 feet high, formiug altogether a 
very confused orographic system. Mount Kabalaki in the 
eastern district of Manufahi rises above 10,000 feet (H. O 
Forbes) ; the culminating point appears to be Mount Allas 
(11,600 feet) near the south coast. Owing to the preva- 
lent dry easterly winds from the arid jilains of North 
Australia, Timo);, like Ombay, Flores, and otlier neigh- 
bouring islands, has a much drier climate, w’lth a corre- 
spondingly poorer vegetation, than Java, and has few 
perennial streams and no considerable riverf. Hence, 
apart from almost untouched and unsurveyed stores of 
mineral wealth, such as iron, copper, and gold, w'hich occur 
apparently in considerable quantities at several j)oints, the 
island is poor in natural resources. The uplands, however, 




yield good wheitt and potatoes, il^lule the woodlands, which 
nowhere form veritable forests, contain much eiEcellent 
sandalwood. This and a noted breed of hardy ponies 
form the chief articles of export Owing doubtless to the 
zone of deep water flowing between Timor and the Arafura 
Sea, the fauna of Timor presents, beyond a marsupial 
cuscus, scarcely any Australian types. The few mammals, 
such as a deer, a civet, a pig, a shrew, and monkeys, 
well as the birds and insects, resemble ordinary Malayan 
forms as met with in Java and more especially in Celebes 
and the Moluccas. In its natural history, as well as iU 
physical constitution and oceanic surroundings, Timor is 
thus entirely separated from Australia and should perhaps 
be grouped with Celebes, Buru, Ceram, and Jilolo as the 
surviving fragments of a Miocene continent intervening 
between Asia and Australia, but at no time connected 
with either. 

The bnUc of the poptilation is cwtainly Papuan, but inter- 
mingled in the most vaned proportions with Malayan, Indonesian, 
and other elements ; hence It presents an extraordinary diversity 
of physical lypes, as is clearly shown by the portraits figured in . 
H, O. Forbeses Naktralist's Wanderings in the BasAem Armipelago. 
The natives, still mainly independent of their nominal Dutch and 
Portuguese rulers, are divided intcT a large number of more or less 
hostile tribes, sticakiiig as many as forty distinct Papuan and 
Malayan langna^s or dialects. Some are extremely rude and still 
addicted to neaa-hunting, at least during war, and to other bar< 
barons practices. In their ttmaduUf or sacred (tabooed) enclosures, 
rites are perfonned resembling those of the Pacific islatiders. 

Politically Timor is divided between Holland and Portugal, the 
Dutch claiming the ivestern section of 4500 square miles and 200,000 
inhabitants, the Portuguese the eastern of nearly 6600 squai-e miles 
and 300,000 inhabitants; the respective capitals, centres of ^vern- 
ment, and outports are Kupang at the western cxtremitv and 
Deli on tlie north-east coast. But there are a large number of 
practically independent petty states, as many as forty-seven in the 
Portuguese territory alone, where they take the name of “renos,** 
or kingdoms, under absolute ^Meoreis** or kinglets. Tlie Dutch 
section forms with Sumba, Savu, Rotti, and the snrrounding islets 
a residency administered by a Dutch resident stationed at Kupang, 
which bos a population of 6000. 

TIMOR LAUT (“Seaward Timor called bIso Ten- 
TMBEE, an insular group in the East Indian Archipelago, 
forming the central and largest link in a double chain of 
islands which stretches from Timor through Kei and Aru to 
New Guinea. It lies nearly midway between Timor and 
Aru, and forms, not one continuous mass, as used to be 
supposed, but a group of three large islands, — Yamdena 
in the centre, separated by Wallace Channel from Larat 
in the north and by Egeron Strait from Selaru in the 
south, besides a cluster or chain of islets on the west and 
north sides. From one of these the name Tenimber 
appears to have been extended to the whole group, which 
stretches for about 100 miles south*west and north-east, 
nearly i)araUel with Timor, from which, however, it differs 
altogether in its physical constitution. H. 0. Forbes, who 
surveyed Wallace Channel and the northern districts in 
1882, describes it as a low coralline group seldom rising 
above 100 feet, except at Egeron Strait, where the clifi& 
are 400 feet high, and at Laibobar, apparently a volcanic 
islet on the west side, which has an extinct crater 2000 
feet high. There are no streams, and the poor soil, 
covered with a typically coral island flora, yields little 
beyond maize — ^the staple food — manioc, sweet potatoes, 
tobacco, some sugar-cane, cotton, and a little rice. The 
faiina includes buffaloes in a wild state, a marsupial euscus, 
some bats, the beautiful scarlet lory, new or rare varieties 
of the ground-thrush, honey-eater, and oriole. The birds 
seem to have come mainly from New Guinea, the insects 
from Timor, and a few of both from Australia. 

The aborimnes are evidently Papuans, with a language like that 
of the Kei Islauders ; but there is a larm intermingliiigof Malayan 
and perhaps Indonesian elements. They are a fine race, etW 
over 3 feet, and, like all Papuans, noted for their artistic sense, 
which is shown esi)ecially in their wood and ivory carvings, m 
other respects tiiey are pagans in a low state of culture, irostly 


divided into hoetile commnsdties and addicted to pliamy. 
group belongs to the Dutch, who have a post-holder ” stationed 
at Ritabel on the west cosat of Larat, a trading station of tha 
Bughis from Celebes. 

TIMOTHEUS, a distinguished Athenian general, was 
a son of Oonon, who restor^ the waHs of Athens. To the 
military qualities of his fath^ he added a love of letters, 
which found scope in his friendship with IsoCmtw. The 
considerable fortune which he inherited from his father 
seems to have been exhausted by him in the public service. 
In 375 B.C. the Athenians, then at war with Sparta, sent 
Timoriieus with a fleet to ^e Ionian Sea, where he gained 
over Cephalonia and secured -^he friend^p the Acar- 
nanians and of Alcetas, king of the Molossians. He also 
made l:^self master of Corcyra, but used his victory with 
a moderation which won the goodwill of the conquered. 
At the same time he defeated a Spartan fleet at Alyzia on 
the Acamanian coast. In 373 he was appointed to the 
command of a fleet destined for the relief of Corcyra, then 
beleaguered by the Spartans. But his ships were not fully 
manned, and to recruit their strength he first cruised in 
t the JEgean. The delay excited the indignation of the 
Athenians, who brought him to trial ; but, thanks to the 
exertions of his friends, Jason, tyrant of Pher», and Al- 
cetas, king of the Molossians, both of whom came to Athens 
’• personally to plead his cause, he was acquitted, but lemoved 
from the command, Iphicratcs being appointed in his room. 
Being reduced to great poverty — for he had pledged his 
private property in order to put the fleet in an efficient 
state — he left Athens and took service with the king of 
Persia. We next bear of him in 367 or 366, when he 
was sent by the Athenians with an armament to support 
Ariobarzanes, satrap of Phrygia. But, finding that the 
satrap was in open revolt against Persia, Timotheus ab- 
stained from helping him and turned his arms against 
: Samos, which was occupied by a Persian garrison. He 
I took it after a ten months* siege (365 B.c.). Sailing 
north, he then captured Sestus, Crithote, Torone, Potidara, 
Methone, Pydna, and many more cities. In 358 or 357, 
when Euboea was in danger of falling into the hands of 
' Thebes, the Athenians, in response to a spirited appeal of 
' Timotheus, cros.sed over into the island and exi)eiled the 
I Thebans in three days. In the course of the Social War, 

I which broke out shortly afterwards, Timotheus was de- 
I spatched with Iphicrates, Menestheus, son of Iphicrates, 
and Chares to put down the revolt. The hostile fleets 
sighted each other in the Hellespont ; but a gale was blow- 
ing, and Iphicrates and Timotheps decided not to engage. 
Chares, disregarding their opposition, lost many shij^s, and 
in his despatches he incriminated his colleagues so bitterly 
that the Athenians recalled them and put them on their 
trial for having taken bribes from the enemy to betray the 
fleet. The accusers were Chares and Aristophon. The 
former was an officer of notoriously bad character; the 
latter had himself stood in the dock no less than seventy- 
five times. Iphicrates was not above browbeating the 
jiuy, who accordingly acquitted him and his son. Timo- 
theuB, who condescended to no such means of securing an 
acquittal, was condemned to pay a very heavy fine. Being 
unable to pay, he withdrew to Chalcis. The time and 
place of his death are not mentioned ]by ancient writers. 
The Athenians afterguards did what they could to repair 
the wrong they had done to Timotheus by remitting the 
greater part of the fine to his son Conon, by burying his 
remains in the Ceramicus, and by raising statues to his 
memory in the agora and the acropolis. 

Our inatBrials for the life of TimotheuB are very iumerfect, mo 
the chronologv is in some points uncertain. The chiof auth^ties 
are Isoorates, Or., xy . ; Xenophon, HdUniea, v. and vi. ; Dtooorua, 
XV. and xri. ; Comelitta Kepos, VU, Tiin , ; and Polyisnuii, SbraL, 
Ri 10» Other sorape are to ne gleaned from the orators, nutarcn, 
See. The fg)eech Agtsinst Timotheus which has come down to n» 



toSLertbe iii^ of B^ostheneB la probably not by tbe orator. It 
k ohially interestiiig m illttatratiug tbo atraits to which Timothaus 
wot reduced by hie eaorifioee in the public cause. 

TIMOTHEITS, a celebrated Oreek musician and pc^t, 
was a native of Miletus^ and died, according to the Parian 
matble, in 357 or 856 b.o., at the age of ninety! He 
added one or more strings (the number is uncertain) to 
the lyre^ whereby he incurr^ the displeasure of the con- 
servative Spartans. The few fragments of his* poems are 
collected by Ber^ in bis Foetm Lyrici Grad. 

IIMOTHT, oFTiBCOTHKirs (Acts xvi. 1, xvii. 14, Ac,), a 
lycaonian, the son of a Qentile father but of a Jewish 
mother, Eunice (2 Tim. i. 5), became a disciple of Paul 
;vt the time of his visit to Derbe and Lystra, and in deference 
to Jewish feeling was circumcised. He accompanied the 
apostle on many of his journeys, and was employed by him 
on important missions (1 Thess. iii. 2 ; 1 Cor. iv. 17, xvi. 
10). His name is associated with that of Paul in the 
opening salutations of both epistles to the Thessalonians, 
the second epistle to the Corinthians, and those to the 
Philippians and Colossians. He was therefore with Paul 
at Borne. At a later date he is mentioned in Heb. xiii. 
23 as having undergone imprisonment but been released. 
For the epistles of Paul to Timothy, see Pastoeal Epistles 
(vol. xviii. p. 348). On the basis of them he is tradition- 
ally represented as bishop of Ephesus, and tradition also 
tells that he suffered under Domitian. His martyrdom 
is celebrated on 24th January. The apocryphal Acta 
Timothei (Greek and Latin) have been edited by Usenet 
(Bonn, 1877) ; compare I insius, Apohr, Apostelgcsckicktm^ 
ii. 2 (1884). 

TIMUR. TimxJr Bey or Timije Lang {Timur % Leng\ 
“the lame Timur” — vtilgarized into Tamerlane — the 
renowned Oriental conqueror, was born in 1336 at Kesb, 
better known as Shahr-i-Sabz, “ the green city,” situated 
* some 50 miles south of Samarkand in Transoxiana. His 
father Teragai was head of the tribe of Berlas. Great- 
grandson of Karachar Nevian (minister of Jagatai, son of 
Jenghiz Khan, and command cr-in-chief of bis forces), and 
distinguished among his fellow-clansmen as the first con- 
vert to Ijslamism, Teragai might have assumed the high 
military rank which fell to him by right of inheritance ; 
but like his father Burkul he preferred a life of retirement 
and study. Under the paternal eye the education of 
young Timiir was such that at the age of twenty he had 
not only become an adept in manly outdoor exercises 
but had earned the reputation of being an attentive 
reader of the Koran. At this period, if we may credit 
the Memd/rs {Malfiizdt\ he exhibited proofs of a tender 
and sympathetic nature. 

About 1358, however, he came before the world as a 
leader of armies. His career for the next ten or eleven 
years may bo thus briefly summarized from the Memoirs. 
Allying himself both in cause and by family connexion 
wth Kurgan, the dethroner and destroyer of Kezan, chief 
of the Jagatai, he was deputed to invade Khorasan at the 
head of a thousand horse. This was the second warlike 
ea^pedition in which he was the chief actor, and the accom- 
plishment of its objects led to further operations, among 
them the subjection of Khwarizm and Urganj. After the 
murder of Kurgan the contentions which arose among the 
TOny claimants to sovereign power were arrested by the 
invasion of Tughlak Timiir of Kashgar, a descendant 
of Jenghiz. Timiir was despatched on a mission to the 
invader’s camp, the result of which was his own appoint- 
ment to the government of M4war4’lncdir (Transoxiana). 
By the death of his father he was also left hereditary h^d 
of the Berlas. The exigencies of his quasi-sovereign 
{tosittoii compelled him to have recourse to his formidable 
liadiea, w1i€m^ reappearance on the banks of the Sihon 


created a consternation not easily allayed. M4war4’lna}ir 
was taken from Timiir and entrusted to a son of Tughlak : 
but he was defeated in battle by the bold warrior he had 
replaced at the head of a numerically far inferior force. 
Tughlak's death facilitated the work of reconquest, and 
a few years of perseverance and energy sufficed for its 
accomplishment, as well as for the addition of a vast 
extent of territory. During this period Timiir and bis 
brother-in-law, Hosain— at first fellow-fugitives and wan- 
derers in joint adventures full of interest and romance — 
became rivals and antagonists. At the close of 1369 
Hosain was assassinated and Timiir, having been formally 
proclaimed sovereign at Balkh, mounted the throne at 
Samarkand, the capital of his dominions. 

The next thirty years or so were spent in various wars 
and expeditions. He not only consolidated his rule at 
home by the subjection of intestine foes, but sought 
extension of territory by encroachments upon the lands of 
contemporary potentates. His conquests to the west and 
north-west led him among the Mongols of the Caspian, 
and to the banks of the Ural and the Volga ; those to the 
south and south-west comprehended almost every pro- 
vince in Persia, including Baghdad, Kerbcla, and Kurdistan. 
To this time belong the vestiges of his presence that still 
remain, such as the ruined monastery at Keghut near the 
Aras (Araxes), the cleft stone in the cliurch at Dayiru 1- 
‘Omar (M’ar Jibrdil) near Mardin, and the ruinless sites 
of such ancient cities as Zaranj in Sistan. In 1398, when 
Timiir was more than sixty years of age, Farishta tells us 
that, “informed of the commotions and civil wars of 
India,” he “began his expedition into that country,” and 
on 12th September “arrived on the banks of the Indus.” 
His passage of the river and upward march along the 
left Imnk, the reinforcement he provided for his grandson 
Pir Mohammed (who was invested in MulUn), tho ca])ture 
of towns or villages accompanied, it might be, with de- 
struction of the houses and the massacre of the inhabitants, 
the battle before Delhi and the easy victory, the triumphal 
entry into the doomed city, with its outcome of horrors,- - 
ail these circumstances belong to the annals of India. In 
April 1399, some three months after quitting the capital 
of Mahmiid Tughlak, Timur was back in his own capital 
licyond the Oxus. It need scarcely be added that an im- 
mense quantity of spoil was conveyed away. Accortling 
to Clavijo, ninety captured elephants were employed merely 
to carry stones from certain quarries to enable tlie conqueror 
to erect a mosque at Samarkand, Tho war with the Turks 
which succeeded the return from India was rendered notable 
by the capture of Baghdad, Aleppo, and I^amascus, and 
especially by the defeat and imprisonment of Sultan 
Bayazid. This was Timilr’s last campaign. Another was 
projected against China, but the old warrior was attacked 
by fever and ague when encamped on the further side of 
the Sihon (Syr-Daria) and died at Atrar (Otrar) on the 
17th February 1405. Markham, in his introduction to 
tho narrative of Clavijo’s embassy, states that liis body 
“was embalmed with musk and rose w^ater, wTapped in 
linen, laid in an ebony coffin, and sent to Samarkand, win*: i* 
it was buried ” Timur had carried his victorious arms uii 
one side from the Irtish and the Volga to the Persian OuJf 
and on tbe other from the HoUespont to the Ganges. 

Timurs generally recognized biograpliei’s iiit* -'Aji Yo/di, 
commonly called Sharifu *d-Dm, author of Iho I’crsiaii Zafai- 
ndnutf translated by Potis de la Croix in 1722, and fioni Fremh 
into English by J. Darby in tho following year ; ami Aliined ibn 
Mohammed ibn Abdallah, al Dimabliki, al ’Ajmi, comnionly called 
Ibn 'Arabshdh, author of the Arabic \Ajaihu 7 Mukhlnhltt trans- 
lated by the Dutch Orientalist (lolius in 1636. In the work of 
the former, as Sir William Jones remarks, “Ihc Tartarian conqueror 
b represented as a liberal, benevolent, and illustrious prince ; in 
that of tbe latter he is “deformed and iininous, of a low birth ana 
detestable principles ” But tho favourable account was untton 
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under the personal supervision of Timor’s grandson, Ibr&him, while 
the other was tibe pnMUction of his direst enemy. Few indeed) if 
any, original annals of this class are written otherwise than to 
order, under patrona^, or to serve a purpose to which truth is 
• secondary. Among less reputed biographies or materials for bio- 
graphy may be mentioned a second Zafamdrm, by Mauland 
Nizamu 'd-Din Shanab Ghizani (Nizam SHami), stated to be the 
earliest known history of Timdr, and the only one written in his 
lifetime ” ; and vol. i. of the Maila'u*a^Sa'dam — a choice Persian 
MS. work of 1495 — introduced to Orientalists in Europe by Ham- 
mer, Jahrbucher, Dorn, and (notably) Quatrem&re. There are also 
the Memoirs (Malfibidt) and IwdUuUs (TumihU), of which an 
important section is styled Iksvgns and Mnterprim {TadhlrtU wa 
Kaiigdsfiafid), Upon tne genuineness of these doubt has been 
thrown. The circumstance of their alleged discovery and presenta- 
tion to Shah Jahdn in 1687 was of itself open to suspicion. 
Alhazen, quoted by Pnrchas in his q^uaint notice of Timur, and 
referred to by Sir John Malcolm, can nardly bo accepted as a seri- 
ous authority. His assumed memoir was printed for English readers 
in 1597 by William Ponsonby under the title of a Historic of the 
Great Emperor Tamerlan^ drawn from (he ancMnJb mmiumenis by 
Measire Jean dn Bec^ j4bbot of Mortimer \ and another version of 
the same book is to be found in the Histoire du Grand TanwrUin^ 
by De Sainctyon, published at Amsterdam in 1678. But, although 
tlie existence of this Alhazen of Jean do Bee has l^cn believed by 
many, the more trustworthy critics consider the history and histo- 
rian to be equally fictitious. 

Reference may bo made to two more soun'^es of information. 
(1) Supposed lilconesses of Timur are to be found in books and in 
the splendid collection of Oriental manuscripts and drawings in the 
British Museum. One contained in the Shah Jahdn Isdma — a 
gorgeous specimen of illuminated Persian manuscript and exquisite 
caligraphy — represents a most ordinary, middle-aged Oriental, 
with nanow black whisker fringing the cheek and meeting the 
tip of the chin in a scanty, pointed beard; a tliin moustache 
sweeps in a semicircle from above the upper lip ; the eyebrow over 
the almond-shaped eye is marked but not bushy. But it were 
vain to seek for an expression of genius in the countenance. 
Another portrait is included in a set of sketches by native artists, 
some of which, taken probably from life, show great care and 
cleverness. Timur is here displayed as a stoutish, long- bodied 
man, below the middle-height, in age and featuira not unlike the 
first portrait, but with thicker and more stra^ling hair, and dis- 
tiiicter, though not more agreeable character in the facial expras- 
siou, yet not a sign of perwer, genius, or any elements of grandeur 
or celebrity The untnorafortable figure in the Bodleian Library 
does not give much help. Sir John Mah’olm has been at some 
pains to invest his portrait of Timdr with individuality. But an 
analysis of his results leaves the reader in more perplexity than 
satisfaction at the kind of inrorraatioii imparted, and he reverts 
insensibly to the sources from which his instructor has himself 
been instructed. (2) As regards plays, in Marlowe’s Tamhurlaine 
Timur IS descrilied as tall of stature, straightly fashioned, large of 
limb, having joints strongly knit, long and sinewy arms, a breadth 
of shoulders to “ bear old Atlas’s buraen,’’palo of complexion, and 
with “amber hair wrapp’d in curls.” Tlie outline of this de- 
scription might be from Sharifu ’d-Di'n, while the colours are the 
poet’s own. A Latin memoir of Tamerlane by Perondiuus, printed 
in 1 600, entitled Magni Tamerlanis Scytharum ImperaJtorxs Vita, 
describes Timur os tall and bearded, broad-chested and broad- 
shouldered, well-built but lame, of a fierce countenance, and with 
recoding eyes, which express cruelty and strike terror into the 
lookei*s-on.* I3ut Jean du Bee’s account of Timur’s appearance is 
quite different. Now Tamhurlaine was written in 1586. The first 
English translation of Jean du Bee is dated in 1595, the lAfc by 
Perondiuus in 1600, and Petis de la Croix did not introduce 
Sharifu ’d-Dfn or 'All Yazdf to European readers till 1722. The 
dramatist must have heard of Timiir in other quarters, equally 
reliable it may be with those available in the present stage of 
Oriental research. At the beginning of the 18th century limiir 
was represented in Rowe’s Tamerlane as a model of valour and 
virtue. The plot, however, has little to do with history, and is 
improbable and void of interest By Matthew Gregory Lewis 
again “Timour” is depicted as the conventional tyrant of a 
gorgeous melodrama, slaymg, burning, slaughtering, and commit- 
ting every possible atrocity until checked by violent death and a 
poetical climax. 

Apart from modem European savants and historians, and the 
more strictly Oriental chromclers who have written in Persian, 
Turkish, or Arabic, the following authorities may be cited—Laonicus 
Ohalcondylas, Joannes Leunclavius, Joachimus Camerarius, Petrus 
Perondinus, Lazaro Soranzo, Simon Mairlus, Matthew Michiovius. 

A score or so of other names are gpven by Samuel Purchas. See 
also Clements Markham's Clav^o, in the Hakluyt Society’s pub- 
lications ; White's edition of Davy’s translation of the Institutes 
(1783); Stewart’s tranriation of the Ma{fii^; Malcolm’s ATtsforj/ 

(f Persia ; and Trans, JS^. Eoc,t 1885. (F. J. G.) 
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TIN (Lat. staimumf whence the chemical symbol 
atomic wei^t^ 117*6, 0«16), being a component at 
bronze, was used as a metal thousands of years primr to 
the dawn of history. But it does not follow that pre- 
historic bronzes were made of metallic tin. When the un- 
alloyed metal was first introduced cannot be ascertained 
with certainty. All we know is that about the 1st oentiny 
the Greek word Kaororirspos designated tin, and that tin was 
imported from Cornwall into l^y after, if not before, the 
invasion of Britain by Julius Caesar. From Pliny’s writings 
it appears that the Homans in his time did not realize the 
distinction between tin and lead : the former was called 
ydumhum album or candidum to distinguish it from plum- 
bum nigrum (lead proper). The word stanwum definitely 
assum^ its present meaning in the 4th century (H. Kopp). 

Grains of metallic tin occur as a subordinate admixture 
in the gold ores of Siberia, Guiana, add Bolivia. Of 
tin mineral compounds (which are not numerous) tinstone, 
SnOn, is the most important ; besides it only tin p^tes, 
which, according to ]l^mmelsbcrg, exists in two varieties, 
FeCu 2 SnS 4 and ZnFeCu 4 Sn^^ need be named here. 

Tinstone or CassUerite , — This native oxide of tin, Sn02, 
fonna very hard quadratic crystals of specific gravity 6*8. 
The pure mineral is colourless, and it is very scarce ; most 
specimens are brown owing to the presence of ferric or 
manganic oxide. The faces of the crystals exhibit diamond 
lustre. There is also another native form, known as “ wood 
tin,” occurring in roundish masses with a fibrous radiating 
fracture. The ore is found in veins or layers within the 
older crystalline rocks and slates. Being much more highly 
proof against the action of water and carbonic acid than 
its matrix, the ore often presents itself in loose crystals as 
part of the sand of rivers (stream tin). The oldest known 
deposit of tinstone is that of Cornwall, where it occurs in 
granite and in the “ killas ” (a kind of metamorphic clayisli 
slate), associated with wolframite, apatite, topaz, mica, 
tourmaline, arsenide of iron, and other minerals. Comislt 
tin ore is characteristically rich in arsenic. Minor Euro- 
pean deposits occur in the Erzgebirge, in Brittany, and in 
Galicia (Spain). A very considerable deposit of pure ore 
(chiefly stream tin) exists in the island of Banca ; and in 
Malacca tinstone is found. Other relatively abundant 
de|X)sits occur in Bolivia and Peru, and in Queensland 
and New South Wales (lately discovered). 

Metallurgy , — In the extraction of tin from tinstone ore 
the first step is to jiound the crude ore and wash away the 
lighter gangue with water (see Metalluegy, vol. xvi. p. 
59). The washed ore is “roasted” to bum away the 
arsenic and sulphur and to convert the iron, originally 
present in the heavy and compact form of pyrites or 
arsenide, into light friable oxide, which is removed by a 
second washing process. If much oxide of copper is con 
tained in the product, it is extracted with dilute sulphurit* 
acid, and from the solution is recovered by precipitation 
with metallic iron (see Copper, vol. vi. p. 347). The puri- 
fied ore, known as “black tin,” goes to tbe smelting fumac(^ 
During the roasting process the ore must be constantly 
agitat^ to prevent caking, and to bring the arseniferous, 
&c., parts to the surface. To save manual labour, Oxland 
and Hocking have constructed a mechanic^ roaster. H 
consists of a slanting tube of boiler-iron, coated inside with 
fire-brick. The lower end opens into the fire-place ; tlm 
upper communicates with a set of chambers for the con' 
densation of the white arsenic produced. The washed 
ore, after being dried on the top of the chamber, is run 
thence by a funnel into the pipe, which is made to rotate 
about its axis from three to eight times per minute. Before 
the ore has travelled far down the arsenic and sulphur 
catch fire, and by the time it reaches the bottom it is fully 
roasted. It falls into a receptacle below the^level of the 
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{re. Of the impnnties of the ore the wfrumte (tungstate 
of iron and manganese) is the most troublesome^ b^use 
on account of its high specific gravity it cannot be washed 
away as gangue To remove it, Ozlwd fuses the ore with 
a certain proportion of carbonate of soda, which suffices to 
convert the tungsten into soluble alkaline tungstate, with> 
out producing noteworthy quantities of soluble stannate 
from the oxide of tin ; the tungstate is easily removed by 
treatment with water. 

— The purified ore is mixed with about one- 
fifth of its weight of anthracite smalls, the mixture being 
moistened to prevent it from being blown off by the 
draught, and is then fused on the sole of a reverberatory 
furnace for five or six hours. The slag and metal pro- 
duced are then run off and the latter is cast into bars ; these 
are in general contaminated with iron, arsenic, copper, and 
other impurities. To refine them, the bars are heated 
cautiously on an inclined hearth, when relatively pure 
tin runs off, while a skeleton of impure metal remains. 
The metal run off is further purified by poling, i.e., by 
stirring it with the branch of a tree, — the apple tree being 
preferred traditionally. This operation is no doubt in- 
tended to remove the oxygen diffused throughout the metal 
as oxide, part of it perhaps chemically by reduction of the 
oxide to metal, the rest by conveying the finely diffused 
oxide to the surface and causing it to unite there with the 
oxide scum. After this the metal is allowed to rest for a 
time in the pot at a temperature above its freezing point 
and is then ladled out into ingot forms, care being taken 
at each stage to ladle off the top stratum. The original 
top stratum is the purest, and each succeeding lower 
stratum has a greater proportion of impurities ; the lowest 
consists largely of a solid or semi-solid alloy of tin and 
iron. 

To teat the i>urity of the metal, the tin-smelter heats the 
bars to a certain temperature just below the fusing point, 
and then strikes them with a hammer or lets them fall on 
a stone floor from a given height. If the tin is pure it 
splits into a mass of granular strings. Tin wliich has 
been thus manipulated and proved incidentally to be very 
pure is sold as grain tin. A lower quality goes by the 
name of block tin. Of the several commercial varieties 
llanca tin is the purest ; it is indeed almost chemically 
I»ure. Next comes English grain tin. For the preparation 
of chemically pure tin two methods are employed. (1) 
Commercially pure tin is treated with nitric acid, which 
converts the tin proper into an insoluble hydrate of SnO^, 
while the copper, iron, <kc., become nitrates ; the oxide fs 
washed first with dilute nitric acid, then with water, and 
is lastly dried and reduced by fusion witli black flux or 
cyanide of potassium. (2) A solution of pure stannous 
chloride in very dilute hydrochloric acid is reduced with 
a galvanic current. According to Stolba, beautiful crystals 
of pure tin can be obtained as follows. A platinum basin, 
coated over with wax or paraffin outside, except a small 
circle at the very lowest point, is placed on a plate of amal- 
gamated zinc, lying on the bottom of a beaker, and is filled 
with a solution of pure stannous chloride. The beaker 
also is cautiously filhjd with acidulated water up to a jioint 
beyond tlie edge of the platinum basin. The whole is then 
left to itself, when crystals of tin gradually separate out on 
,the bottom of the basin. 

Properties of I*ure Tin . — ^An ingot of pure tin is pure wliito (ex- 
cept for a slight ting© of blue) ; it exhibits considerable lustre and 
is not subject to tarnishing on exposure to normal air. The rnetal 
is preitty soft and easily flattened out under the hammer, but almost 
devoid of tenacity. That it is elastic, within narrow limits, is proved 
by its clear ring when struck with a hard body under circumstance 
permitting of free vibration. The specific gravity of ingot tin is 
/•298 at 13® C. (Matthiessen). A tin ingot, though seemingly amor- 
phous, has a crystalline structure, consisting of an aggregate of 
quadratic octahedra ; hence the characteristic crackling noise which 


I a bar of tin rives out when being bent. This structure can he 
rendered visible by superficial etching with dilute acid. As the 
minuter crystals dissolve more tjuickTy than the larger ones, the 
surface assumes a frosted appearance (moir^e mitallique), not unlike 
that of a frozen window-pane in winter time. Its crystalline stniC' 
turo must account for the striking fax'^t that the ingot, when exjiosed 
for a sufiicient time to very low tempcraiures (to -39“ 0. for 14 hoars), 
becomes so brittle that it falls into powder under a pestle or 
hammer j it indeed sometimes crumbles into powder spontaneously. 
At ordinary temperatures tin proves fairly ductile under the hamm^, 
and its ductility seems to increase as the temperature rises up to 
about 100* C. At somo temperature near its iusmg point it be- 
comes brittle (vide supra), and still more brittle from -14* C. 
downwards. This behaviour of the metal may probably be explained 
by assuming that in any tin crystal the coefficient of thermic ex- 
pansion has one value in the diietitioii of the principal axis and 
another in that of either of the subsidiary axes. From 0* to 100* the 
two coeflicients are practically identical; below -14* and from 
somewhere above 100* C. upwards they assume diffcreiit values; 
and, as the several crystals are oriented in a lawless fashion, this 
must tend to disintegrate the mass. Tm fuses at 232* *7 (Persoz) ; 
at a red heat it begins to volatilize slowly ; at 1600* to 1808* C. 
(Carnelley and Williams) it boils. The hot vapour produced com- 
bines with the oxygen of the air into white oxide, SnOj. 

Industruil Applications. — (Commercially pure tin is used (priiici- 
jially in Germany) for the making of jiharmaceutical apparatus, 
such 3 evaixirating basins for extracts, luriisiun pots, stills, &c. 
It is also employed for making two varieties of tin-foil, --one for the 
silvering of mirrors (see MiiiiiOK, vol. xvi. p. .'iOO), the other foi 
wrapping up chocolate, toilet soap, tobacco, &c. The mirror foil 
must contain some copper to pi event it from being too readily 
amalgamated by the mercury. For making tin-toil the metal is 
rolled into thin sheets, pieces of which aie beaten out with a wooden 
mallet. As pure tin does not tarnish in the air and is proof against 
acid liquids, such as vinegar, hme juice, Ac., it is utiliz^ for 
culinary and domestic vessels. But it is expensive*, and tin vessels 
have to be made very heavy to rive them sufficient stability of form , 
hence it is generally employed merely as a protecting coating for 
utensils made essentially oi cortper or iron. The tinning of a copper 
I basin is an easy opcnition. The basin, made sciupulously clean, is 
heated over a charcoal fire to beyond the fusing }>oint of tin. Molten 
till is then poured in, a little powdered sal -ammoniac added, and 
the tin spread over the inside with a bunch of tow\ The sal- 
ammoniac removes the last unavoidable film of oxide, leaving a 
l»urely metallic surface, to w’hich the tin adheres fiimly. For 
tinning small objects of copper or brass (i.c., pins, hooks, Ac.) a 
w'et-way process is follow’ed One j»art ol cream ol taitar, two of 
alum, and tw^o of common salt are dissolved in boiling water, and 
the solution is boiled with gianulated metallic tin (or, better, mixed 
with a little stannous chloride) to produce a tin solution ; and into 
this the articles are put at a boiling heat, lii the absence of 
metallic tin there is no visible cliaiigc , but, as soon as the metal is 
introduced, a galvanic action sets in .ind the aitudcs get coated ovei 
With a firmly adhering film of tin. Tinning wTought iron is effected 
by immersion. The most important form of the o}>eiation is mak- 
ing tinned from ordinary sheet non (making what is called "sheet 
till ”), The iron plates, having been careiullj cleaned with sand 
and muriatic or sulphuric achi, and lastly with w'ater, are plunged 
into heated taJlow to dnve away the water w'ithout oxidation of 
the metal. They are next steeped in a hath, first of molten ierrugin- 
ous, then of puie tin. They arc then taken out and kept suspended 
in hot tallow to enable the suridus tm to iim off. The tin of 
the second bath dissolves iron gradually and be(*onics fit for the 
first bath. To tin cast-iron articles they must be decarburetted 
.superficially bv ignition within a bath of ferric oxide (powdered 
lucmatite or similar matenal), then cleaned w'lth acid, and tinned 
by immersion, os explained above. By far the greater part of the 
till produced inetallurgically i.s used for inukiug tin alloys, the 
majority of which have been treated of in prcceiliug articles ; sec 
Lead, vol. xiv. p 378 ; Peivtkk, vol. xmi. p. 725 ; F5 jionze, 
iv. p. 366 ; Phosphouits, vol. xviii. p. 817. 

Tin Compounds. — The most important of these may be aiiangc»l 
into two classes, namely, stannous compounds, SnXj, and staniin 
compounds, 811X4, wdioro X stands for Cl, Br, M), Stannous 
compounds are, in general at lejist, cliaracleiistnally prone to pas«< 
into tile stannic form by taking up additional Xj lu the form of 
oxygen, chlorine, Ac. 

Stannous Chloride, SnClj. — This can be obtained pure only by 
heating pure tin in a current of pure dry hydioi'liloiic acid ga.<i 
It is a white solid, fusing at 250® 0. and volatih/ing at a red heat 
in nitrogen, a vacuum, or nydrochloric acid, witlioul decomposition. 
The vapour density below 700* C. corresjioiids to 811.JCI4, above 800 C. 
to nearly SnCly (Von Meyer and Zubliii) The elilonde readily <»in- 
bines with water into an easily .soluble crystalli/able hydrate ( tni 
crystals”). This is made without difliciilty by dissolving fan in 
strong hydrochloric acid and allowing it to crystallize. For Us 
industrial preparation Nollner passes sufficiently hydrated hydro- 
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^lorio acid gas ovex gruuuiated tin ooniained in stoneware botiles 
and evaporates the concentrated solution produced in tin basins 
over granulated tin. The basin itself is not attaokeil. The eiystals 
contun one HgO according to Berselius, while Marignao finds two ; 
probably both are right The crystals ore very soluble in cold 
water, and if the salt is really pure a small proportion of water 
forms a clear solution ; but on adding much water moat of the salt 
18 decomposed, with the formation of a precipitate of oxy-chloride — 
2SnCla + SH^O » 2HC1 -hSnaOCl j-SHaO, 

According to Michel and Kraft, one litre of cold saturated solution 
of tin CTVstals weighs 1827 gnu^ies and contains 188S grammes o€ 
SnClf. The same oxy*chlonde is produced when the moist crystals, 
or their solution, are exposed to the air ; by the action of the atmo- 
spheric oxygen 

0 + 8SnCla« SiiaClaO + SnC^. 

Hence all tin crystals as kept in the laboratory give with water 
a turbid solution, which contains stannic in addition to stannous 
tihloride. The complete conversion ot stannous into stannic chloride 
may be effected by a groat many reagents, — for instance, by chlorine 
(bromine, iodine) readilv ; by mercuric chloride, HgClj, in tlie heat, 
with precipitation of calomel, HgOl, or metallic mercury ; by ferric 
chloride in the heat, with formation of ferrous salt, FeOlg ; by ar- 
senious chloride in strongly hvdroohlorie solutions, witli precipiPi> 
tion of chocolate-browii metallic arsenic. All these reactions are 
available as tests for stannosum or the respective agents. In opposi- 
tion to stannous chloride, even sulphurous acid (solution) behaves 
. as an oxidizing agent. If the two reagents are mixed, a precipitate 
of yellow stannic sulphide is produced. By first intention 
SO*Ha+SSn“Cl.^=3Su*^CljO+HaS. ^ 

The stannic oxy-chloride readily exchanges its O for OI2 at the ex- 
pense of the hydrochloric acid, which is always present, and the 
HjS decomposes ono-half of a molecule of Sn0l4 with formation of 
SnSg. A strip of metallic zinc when placed in a solution of stan- 
nous chloride pi'ecipitatos the tin in crystals and takes its place in 
the solution. Stannous chloride is largely used in the laboratory 
os a reducing agent, in dyeing as a niordaiit. 

Stanwim Oxide. — This as a hydrate is obtained from a sol n tion of 
stannous chloride by addition of carbonate of soda ; it forms a white 
precipitate, which can be washed with air-iree water and dried at 
80”C. without much change bv oxidation. If the hydrate is heated 
' in carbonic acid, the black anhydride SnO remains (Otto). Precipi- 
tated stannous hydrate dissolves readily in caustic potash ley ; if 
the solution is evaporated quickly, it suffers decomposition, with 
formation of metal and stannate, 

28u0 4- KjO = SnO^KsO + Sn. 

If it is evaporated slowly, anhydrous stannous oxide crystallizes 
out at a certain stage (Otto). Dry stannous oxid^ if touched with 
a glowing body, catches fire and burns into binoxide, SnO.^. Stan- 
nous oxalate when heated by itself in a tube leaves stannous oxide 
(Liebig). 

Stannic chloride, SnCl4, is obtained by passing dry chlorine over 
granulated tin contained in a retort ; the tetrachloride distils over 
as a heavy li<|nid, from which the excess of cliloriiie is easily re- 
moved by shaking with a small (j^uantity of tin filings and re-dis- 
tilling. It is a colourless fuming liquid of specific gravity 2*269 at 0** 
(Pierre) and 2*284 at 15” C. (Gerlach), is fluid at -29''C., and boils 
at 1 1 5” *4 0. under 758 *1 mm. pressure ( Pierre). The chloride umte.s 
energetically with water into crystalline hydrates (ex. SnCLfSH^O), 
easily soluble in water. It combines readily with alkaline and 
other chlorides into double salts: thus SnCl4+2KClaxSnCleK« 
analogue to the chloro-platinato ; another example is the salt 
81101^X114)9, known industrially as '*piiik salt,” because it is used 
as a mordant to produce a pink colour. The plain chloride solution 
is similarly used It is usually prepared by dissolving the metal 
in aqua regia. 

Stannic Oxide, SnOj. — This, if the term is taken to include the 
hydrates^ exists in a variety of forms. (1) Tinstone (see above) is 
proof against all acids. Its disintegration for analytical purples 
can be effected by fusion iritb caustic alkali in silver, with the 
formation of soluble stannate, or by fusion with sulphur and car- 
bonate of soda, writh the formation, of a soluble thin -stannate, 
SnSs-fxXa^S. (2) A similar oxide is produced by burning tin in 
air at high temperatures or expcisiug any of the hydrates to a strong 
red heat. Such tin-ash, as it is called, is used for the polishing of 
optical glasses. (8) Ueta-stonnic oM (H^OSnOs, generally written 
to account for the complicated oomj^tion of meta- 
stannates, ag., the soda* salt HgNa^nsOj^) is the white hydrate 
produced from the metal by means of nitiic acid. It is insoluble 
m water and in nitric acid and apparently so in hydrochloric acid ; 
but if heated with this last for some time ft passes into a hydro- 
chlorate, which, after the add mother liquor has been decanted off, 
dissolves in water. The solution when subjected to distillation 
behaves prejty much like a physical solution of the oxide in hydro- 
chloric acidT while a solution of ortho-stannic acid in hydrochloric 
acid behaves like a solntion of SnCL in water, 4.e., ^ves off no 
liydrouhlorio add and no predpitate of hydrated SnO^. (4) Orths- 


stanwU aciif is obtained as a white precipitate on the addition of ^ 
carbonate of soda or the exact quantity of precipitated carbonate 
of lime to a solution of the chloride. This hydrate, SnOgHsO^ is 
readily soluHe in adds forming stannic salts, and in caustic potash 
and with the formation of ortho-stannates. Of these stannate 
of sodium, Na^SnOa, is produced industrially by heating tin with 
Chili saltpetre and caustic soda, or by fusing finely powdered 
tinstone with caustic soda in iron vessels. A solution of the pure 
salt yields fine prisms of the oompodtion Na|SnO3+X0H«O, which 
dfloresce in the air. The salt is much used as a mordant m dyeing 
and calioo-printine. Alkaline and other staunates when treated 
aith aqueous hydroftuoric acid are converted into fluo-stannatea 
(ay., into KjiSnFa), which are closely analogous to, and iso- 

moz|dious with, fluo-silicates. 

If tin is heated with sulphur the uwo unite very 
rcadUy into stannous sulphide, SuS, a lead-grey mass, which under 
the circumstances refuses to take up mora sulphur, ' But, if a 
mixture of tin (or, better, tin amalgam), sulphur, and sal-ammoniac 
in proper proportions be heated, stannio sulphide, SuS^, is produced 
in the beautiful form of aurum mtuimm (mosaic gold),— « solid 
consisting of golden yellow, metallic lustrous scales. It is used 
chiefly as a yellow ** bronze*' for plaster-of-Paris statuettes, &c. 

Ana/yeis. ^Tin compounds when heated on charcoal witii car- 
bonate of soda in the reducing blowpipe flame yield metal and a 
scanty ring of white SnOg. The reduction, however, succeeds better 
with cyanide of potassium as a flux. Stannous salt solutions yield 
a brown precipitate of SnS with sulphuretted hydrogen, which is 
insoluble in cold dilute acids and in real sulphide of ammonium, 
(KH4)9S ; but the yellow, or the colourless reagent on addition of 
sulphur, dissolves the precijfltate as 8u8g salt. The solution on 
acidification yields a yellow precipitate of this sulphide. Stannic 
salt, SnCl4, solutions give a yellow precipitate of SnSswith sulphur- 
etted hydrogen, whim is insoluble iu cold dilute acids but readily 
soluble in smphide of ammonium, and is re-precipitated therefrom 
as SnSg on acidification. Only stannous salts (not stannic) give a 
precipitate of calomel in mercuric chloride solution. A mixture of 
stannous and stannic chloride when added to a sufficient quantity 
of solution of chloride of gold, |{ivea an intensely purple precipitate 
of gold purple (purple of Cassius), — a compound which, although 
known for centuries, is to this day little understood chemically. 
It behaves on the whole like a compound of SugOg with AugO. 
The test is very delicate, although the colour is not in all cases a 
pure purple. (W. D.) 

TINAMOU, the name given in Guiana to a certain 
bird as stated in 1741 by Ilarrere {France Equinoxwlt, p. 
138), from whom it was taken and used in a more general 
sense by Buffon {Uut. Nat. Oiseaiix, iv, p. 502). In 1783 
Latham {Synopsis, ii. p. 724) adopted it as English, and 
in 1790 {Iwdex^ ii. p. 633) Latinized it Tinamus^ as the 
name of a new and distinct genus. Tlie “ Tinamou ” of 
Bairere has lieen identified with the ^‘Macucagiia’* described 
and figured by Maregrave in 1648, and is the Tinamus 
major of modem authors.^ 

Bufifon and his successors saw that the Tinamous, though 
passing among the European colonists of South America 
as Partridges,” could not be associated with those birds, 
and Latham’s step, above mentioned, was generally ap> 
proved. The genus he had founded was usually placed 
among the GalliTim, and by many writers was held to bo 
allied to the Bustards, which, it must be remembered, were 
then thought to bo “ Struthious.” Indeed the likeness of 
the Tinamou’s bill to that of the Khba (vol. xx. p. 506) 
was remarked in 1811 by Illiger. On the other hand 
V Herminier in 1827 saw features in the Tinamou’s sternum 
that in his judgment linked the bird to the Rallidm. In 
1830 Wagler {Nat. Syst. Amphihim^ <kc., p. 127) placed 
the Tinamous in the same Order as the Ostrich and its 
allies ; and, though he did this on very insuflficient grounds, 
his assignment has turned out to be not far from the mark, 
as in 1862 the great afllnity of these groups was shotm by 
Prof. Parker’s reseacches» which were afterwards printed 
in the Zoological Tr(msaetim8 (v. pp. 205-232, 236-238, pis. 
xzxix.-zli.), and was further sul^tantiated by him in the 
PhiloMophicctl Transactions (1866, pp. 174-178, pi. tv.). 
Shortly after this Prof. Huxley in bis often-quoted 
paper in the Zoological Proceedings (1867, pp. 425, 426) 

^ Brisson and alter him Linnaus confoanded this bird, which they 
had never seen, with the TaUMPXtxE iq.v,). 



am eiiikbl^ to {>laoe the whole uuitter in a clear light, 
urging that the Tinamoae formed a very distinct group of 
bi^ which, though not to be removed from the Carm<Ux, 
presented so much resemblance to the Satitm as to indicate 
them to be the bond of union between those two great 
divisions.^ The group from the resemblance of its palatal 
characters to those of Emku (voL viii p. 171), JDrommtSj 
he called Dromtft^wxtkat^ and his decision, if not his name, 
has since been widely accepted. 

The Thiamous thus—by whatever name we coll them, Jjromm- 
Timmif be seen to he of great importanoe 

hrom a taxonomef’s point of view, though in regard to numbers they 
am comparatively insignificant. In 1873 Messrs. Sclater and Salvin 
in their NfmencUUor ([pp. 152, 158) recognized nine genera and 
thirty- nine species, since which time about half a dozen other 
species ttiav have been described ; but in 1880 Schlogel (Jl/its. Pays- 
iatf viii., Monogr. 41, pp. 1-51) would only admit five genera and 
thirty-one s^ies— the latter because it was the number possessed 
by the Leyden museum. They are peculiar to the Neotropical 
Itegion—four species only finding their way into southeim Mexico 
and none beyond. Some of them mhabit forests and others the more 
open countiy ; but setting aside size (which in this group varies from 
that of a Quail to that of a large common Fowl) there is an unmis' 
takablo uniformity of appearance among them as a whole, so that 
almost anybody having 8<*en one species of the group would always 
recognize another. Yet in minor characters there is considerable 
difierenco among them ; and first of all the group may be divided 
into two sub-families, the firs^ TinanUnm, having four toes, and 
the second, Tinamotidmss, having but three— the latter containing, 
so far as is known, but two genera, Calopcssus and Tinafnotis. ea(m 
consisting of a single species, while the former, according to Messrs. 
Sclater and Salvin {iU 8upra\ may be se{)aratcd into seven genera, 
two being Tinamus and kothoeerms^ characterized by the roughness 
of their posterior tarsal scales, the others, Cryptunis, Jihyne?iotu8, 
Noihoprodat Noihura, and Tamisctis, having smooth legs. 

To the ordinary spectator Tinamous have much the 
look of Partridges, but the more attentive observer will 



Tinfoils tinaniou {Wunn'hoias rtifescens). 


notice that their elongated bill, their small head and 
slender neck, clothed with very short feathers, give tliem a 
different air. The plumage is generally inconspicuous: 
some tint of brown, ranging from rufous to slaty, and often 
more or less closely barred with a darker shade or black, 
is the usual style of coloration; but some species are 
characterized by a white throat or a bay breast. The 
wings are short and rounded, and in some forms the 
feathers of the tail, which in all are hidden by their coverts, 
are soft. In bearing and gait the birds show some resem- 
blance to their distant relatives the and Mr 

* M. Alix also has from an independent investigation of the osteo- 
logy and myology of Kothura vnagtyr come to virtually the same con- 
d^on (lAmm. ds iii. pp. 169 and 252, pis. viii.-xi.). 


Bartlett shows (Proc. Zool, Society, 1868, p. 116, pL xii) 
that this is especially seen in the newly-hatched young. 
He also notices the still stronger Ratite character, that the 
male takes on himself the duty of incubation. The eggs 
are very remarkable objects, curiously unlike those of other 
birds ; and, as before stated (Birds, vol. iii. p. 775), their 
shell* looks as if it were of higbly-buniislied metal or 
glazed porcelain, presenting also various colours, which 
seem to be constant in the particular species, from pale 
primrose to sage-green or light indigo, or from chocolate- 
brown to pinkish orange. All wJio have eaten it declare 
the flesh of the Tinamou to have a must delicate taste, as 
it has a most inviting ajipcarance, the pectoral muscles 
being semi-opaque. Of their habits not much has been 
told. Darwin {Journal, chap, iii.) has remarked upon the 
silliness they show in allowing themselves to be taken, and 
this is wholly in accordance with what Prof. Parker ob- 
serves of their brain capacity, and is an additional testi- 
mony to their low morphological rank. At least one 
species of Tinamou has bred not unfrequently in confine- 
ment, and an interesting account of what would have been 
a successful attempt by Mr John Bateman to naturali/.e 
this species, Rhynehotus rufescens, in England, at Briglitling- 
sea in Essex, appeared in The Field (23d Feb. 1884 and 1 2th 
Sept. 1885). The experiment unfortunately failed owing 
to the destruction of the birds by foxes. (a. n.) 

TINDAI.I, Matthew (1656-1733), one of the ablest and 
most popular of the English deists, the son of a clergyman, 
was bom at Beer Ferris, Devonshire, in 1656. He studied 
law at Lincoln College, Oxford, where he came under the 
influence of the High Churchman George Hickes, dean of 
Worcester ; and in his twenty-second year ho was elected 
fellow of All Souls College, end held his fellowship till 
his death. About 1685 he saw “that upon his High 
Church notions a separation from the CHhurch of Romo 
could not be justified,” and accordingly he joined tlie latter. 
But, discerning the baselessness and absurdity of Rome's 
claims, he returned to the Church of England at Easter 
1688. In 1694 he published an Esmy of Obedience to the 
Supreme Powers, in which he justified the Revolution 
against notions of passive obedience and /us divinvvi ; in 
1697 an Essay on the Power of the Magistrate and the 
Rights of Mankind in Matters of Religion, an able vindica- 
tion of liberty of conscience, though he allows no right of 
toleration to “atheists”; and in 1698 an essay on The 
Liberty of the Press, a vigorous exposure of the proj)osal 
to appoint licensers of tlie press and a powerful plea for 
the free discussion of religion. The first of his two larger 
works, The Rights of the Christian Ghvrch associated against 
the Romish and all other priests who claim an independent 
power over it, part i., appeared anonymously in 1706 (2d 
ed., 1706; 3d, 1707 ; 4th, 1709). The book w^as regarded 
in its day os an extremely forcible defence of the Erastian 
theory of the supremacy of the state over the church, and 
at once provoked a storm of counter-argument and abuse* 
on the part of those who maintained the independent rights 
and authority of the church. The law also was invoked 
against it, and, after several attempts to proscribe the vork 
had failed, one against the author, publisher, and printer 
succeeded on 12th December 1707, and anotln^r against a 
bookseller for selling a copy the next dny. The proseoa- 
tion did not prevent the issue of a fourth edition and gave 
the author tlie opportunity of issuing A Pefenre of the 
Rights of the Christian Church, in two parts (2d cd., 170P). 
The book continued to be the subje(*t of <lenuneiation for 
years, and Tindal believed he was charg('d by Dr Gibson, 
bishop of London, in a Pastoral Letter, witli having under- 
mined religion and promoted atheism and infidelity, —-a 

‘ Herr von Nathunius has described its microscopic structure {Jnvtn. 
/Sir wissenach. ZoclogU, 1871, pp. 330-365). 
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charge to which he replied in an anonymous tr^t, An 
Addreu io the JnfiaJbitanta of London and Westminster, a 
second and larger edition of which appeared in 1730. In 
this tract ^ he makes a valiant defence of the deists and of 
the use of reason in religious matters, and antimpates here 
and there his ChrisUomity as Old as die Creation; or the 
Gospel a Republimtion of ike JReli^ion of Ndture, LondoHi 
1730 (2d ed., 1731 ; 3d, 1732 ; 4th, 1733), which was re. 
garded by friends and foes alike as the “ Kblc ” of deism. 
It was really only the first part of the whole work, the 
second, though written and entrusted in manuscript to a 
friend, never saw the light. It was said that Dr Gibson 
prevented its publication. The first part made a great 
noise, and the answers to it were numerous, the most able 
!)eing by Dr James Foster (1730), Dr John Conybeare 
(1732), Dr John Leland (1733), and Bishop Butler (1736). 
it was tnmslated into German by J. Lorenz Shmidt 
(1741), and from it dates tJie infiuence of English deism 
on German theology. It is by this book that Tindal is 
now chiefly remembered ; but he had jirobabiy adopted 
substantially the principles it expounds before he wrote 
his essay of 1697. He objected to be called a simple deist, 
and claimed the name of “ Christian deist,’’ as he held that 
true Christianity is identical with the eternal religion of 
nature. He died at Oxford on 16th August 1733. 

The religious system ex|M)uiidod in Tindal ’s ChrvttianUy as Old 
m the (Jreatiotij unlike the earlier system of Lord HerWrt of Cher 
buiy, was Imsed on the empirioal principles of Locke’s philosojdiy. 
it assumed the traditional deistio antitheses of external and in- 
ternal, positive and natural, revelations and religions, and ].i6r])ein 
ated at the same time the prevalent niisconceptioiis as to the nature 
of ndigiou and revelation. The system was, moreover, worked out 
by the pui*cly a priori method, with all but a total disr(*gard of the 
facts of religious history. It starts from the tremendous ussuriip 
tions that true religion must, l)oth from the natui*e of Cod and the 
nature of tilings, he eternal, universal, simple, and perfect ; it main* 
tains that this religion can consist of nothing but the simple and 
universal duties towards God and man, the hist consisting in the 
fulfilment of the second, — in other words, the practice of morality; j 
T he author’s moral system is somewhat confused and inconsistent, 
but is essentially utilitarian. Fi om such principles it follows neces- 
sarily that the true revealed religion can oo nothing iiiore nor less 
than a republication of the religion of nature or reason, and that, 
if Christianity is the perfect religion, it can only bo that republica- 
tioii, and must be os old as the creation. The special mission of 
Christianity, therefore, was simply to deliver men from the super- 
stition which liad in courae of time got mixed up with the religion 
of nature. True Christianity consequently must bo a perfectly 
“ reasonable service arbitrary and positive precepts can form no 

true part of it ; revelation and reason can never disagree ; reason 
must be supreme, and the Scriptures as well as all religious doc* 
trines must submit to its tests ; and only such writings can be re- 
garded as Divine Sc^ture which tend to the honour of God and 
the good of man. Tlius tested, much in the Old and the New 
Testaments must bo rejected as defective in morality or erroneous 
in fact and principle. The strength of Tiudal’s position was the 
underlying conviction of the essential harmony between man’s re- 
ligious and rational nature, and consequentiy of the rationality 
of Christianity. Its weakness was that, like the whole religious 
philosophy of tlie time, it was founded on a total misconception of 
the nature of religion and of revelation, and on os complete a disre- 
gard of the coarse of man’s religious development Weak points 
in it were ably exposed by Foster, Conybeare, Butler, and otliers ; 
but its radical errors needed for their complete exposure the higher 
conceptions of religion and religious history which were originated 
by Lessing. Schleiermacher, and Hegel. 

See Lolsnd, VUuf of the Principal DeisUcal (London, 1708); T^echler, 

^^feachichUdtBjenaliMihonDeis^ 1841); Theologiedl Review fJioveinher 

1BS4 ; Hunt, Xelifflou* Thovaht in England from, tM Reformation to the Emi of 
iMMt Century (London, 1870 78) ; Leslie Stephen, History of Englieh Thought in 
|A« jtyh(ee»<a(%a(ury(jLoii<lon, 1876>60); A. 8. Farrar, Bauipton Lecture (1862), 

TINGHAK See Chusak. 

TINNfi, Alexahdrin'b (1839-1869), African traveller, 
born at The Ha^e on 17th October 1839, was the daughter 
of an English merchant and his wife, Baroness van Steen- 
gracht-Capellen. Her father died when she was five years 

^ A Second Address to the InhdbUante, &c., with replies to some of 
the critics of that book, bean the same date, 1780, though some of the 
works it refers to appeared in 1781. 


old, leaving her the richest heiress in the Ketherlandi, 
After travelling in Norway, Italy, and the East, and visit- 
ing Egypt, when she ascended the Nile to near the equator, 
Mademoiselle Tinn4 left Europe again in 1861 for a pro- 
longed sojourn in the Nile regions. Accompanied by her 
moUier and her aunt, she set out from Cairo on 9th Janu- 
ary 1862. After a short stay at Khartoum, the party 
ascended the White Nile as far as Gondokoro and explored 
a part of the Sobat, returning to Khartoum in November 
Baron von Heuglin and Dr Steudner having meantime 
joined the ladies at Khartoum, the whole party set out in 
February 1863 to explore the Bahr-el-Ghazal. The limit 
of navigation at the Bahr-el-Homr was reached on 1 0th 
March. From Lake Rek a journey was made overland, 
across the Bahr Jur and south-west by the Bahr Kpsango^ 
to Jebel Kosango, on the borders of the Niam-Niam 
country. During the journey all the travellers suffered 
severely. Steudner died in April and Madame Tinn4 in 
June, and after many fatigues and dangers the remainder 
the party reached Khartoum in July 1864. Made- 
nioiselle Tinn4 returned to Cairo by Berber and Suakim. 
The geographical and scientific results of the expedition, 
largely into a new country, were highly important, as will 
l»e seen in Ilcuglin’s narrative in Petemiann^s Mittkeilungen 
(Erg.-hft, Nov. 15, 1865), and in his own Travels in tJoe 
Region of the White Nile (1869). At Cairo Mademoiselle 
Tinn6 lived in somewhat Oriental style during the next 
four years, visiting Algeria, Tunis, and other parts of the 
Mediterranean. In January 1869 she started from Tripolis 
with a caravan, intending to proceed to Lake Tchad, and 
ihence by Wadai, Darfur, and Kordofan to the Upper 
Nile. In July, however, on the route from Murziik to 
Rhat, she was murdered by her escort. 

Besides tho references already given, sec John A. Tinne s iieotjm- 
phical Notes of at, Kjpeddxon Central Africa hy three Ihdch 
Ladies, Liverpool, *864. 

TINNEVELLI, or Tinavblly, a district of British 
India, in the Madras presidency, lying between 8" 9' and 
9" 56' N. lat. and IV 16' and 78“ 27' E. long. It has an 
area of 5381 square miles, and a coast-line of nearly 100 
miles. Madura district bounds it on the N. and N.E., on 
tho B. and S.E. the Gulf of Manner, and on the W. the 
southern Ghats. Tinnevelli is a large plain, with an aver- 
age elevation of 200 feet, sloping to the east with slight 
undulations. Along the western boundary the mountains 
rise to 4000 feet ; but they send out no spurs into the 
district, nor are there any isolated hills. The district is 
watered by numerous short streams, the principal being 
the TAmbraparnl (length 80 miles). In the north the 
scenery is unattractive and the soil poor ; in the south 
red sandy soil prevails, in which little save the Palmyra 
palm will grow. But along tho banks of the rivers are 
rjco-fields and a variety of trees and crops. Many shoals 
occur near the shore, and in the north-east numerous rocks 
and reefs. The hills which divide Tinnevelli frean Travan- 
core are chiefly granite and gneiss ; and along the coast 
stretches the broad belt of alluvium common to the whole 
east coast of India, and in it are many salt marshes, divided 
by sand-dunes from the sea. Several veins of calc spar 
cross the district from east to west, and the bods of all the 
rivers are more or less encrusted with a deposit of lime. 
The district contains many ancient and magnificent build- 
ings; but the most interesting antiquities are the large 
sepulchral earthen urns of prehistoric races which have 
been found at several places, especially along the course of 
the Tdmbrapanl, and which contain bones, pottery of all 
sorts, beads and bronze ornaments, iron weapons, imple- 
ments, As the seat of Dravidian civilization Tinnevelli 
possesses more antiquarian interest than any other part 
of Madras. The climate is very hot and dry except at 
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the 8689011 of th^ monsoons ; the aver^ annual rainfall | 
throughout the district is less than 25 Inches. Tinnevelli I 
possesses several roads, but no canals. The South Indian 
Railway enters the district five miles north of Yirudupatti 
and runs to Tuticorin (77 miles ) ; a branch line (18 miles) 
connects this last town with Tinnevelli. * 

In 1881 the population numbered 1,899,747 ^males 825,887, 
(enisles 878,880), of whom 1,488,977 were Hindus, 89,787 Mohaiu^ 
medsns, and 140,948 Christiana Tinnevelli has twelve towns with 
over 10,000 inhabitants each, viz., TiNNBVKiiLi (see below) ; Srivil- 
liputur, 18,258^ Fslamoott^ 17,964 ; Tuticorin, 16,281 ; Eulase 
KnarajMtnam, 14,972 ; Sivagiri, 18,632 ; Yiravanallur, 12,318 ; 
Bajapmayarn, 12,021 ; Tenkasi, 11,987 ; Kdyalpatnam, 11,806 ; 
KalladakVirchi, 10,986 ; and Sivakdsi, 10,888. Out of the total 
area of 5381 square miles 1403 are uncnltivable waste. In 1885-86 
cereals, chieily rice and spiked millet or hamXnit the staple food of 
the district, occupied 842,741 acres, pulses 192,841, oil seeds 78,127, 
and cotton 206,717. The total area of forest is roughly estimated 
at 1 500 so uare miles. Tuticorin is the only port of any importance. 
The chief exports are cotton, coffee, jaggery, chillies, &c. ; sheep, 
horaea, cattle, and poultry are also sent to Ceyion. There is a con- 
aiderablo inland trade with Travancoro. The pearl fishery on the 
coast is now unimportant. Coastal navigation is dangerous. In 
1885-86 the total revenue of the district was £365,744, of which 
the land-tax 3 deld 6 d £305,850. 

The early history of Tinnevelli is mixed up with that of Madura 
and Travancore. Down to 1781 it is a confused tale of anarchy 
and bloodshed. In that year the nawab of Arcot assigned the 
revenues to the East India Company, whose officers then undertook 
the internal administration of affairs. Several risinf^ subsequently 
took place, and in 1801 the whole Carnatic, including Tinnevelli, 
was ceded to the British. Tinnevelli is now the most Christian 
district of all India, both Roman Catholic and Protestant. 

TINNEYELLI, chief and largest town of the above dis- 
trict, is situated 1 h miles from the left bank of the Tdm- 
braparni in 8“ 43“ 47" N. lat. and 77“ 43' 49" E. long. 
The town was rebuilt about 1560 by YisvanAtha, the 
founder of the NAyakkan dynasty of Madura, who erected 
many temples, d:c., among them the great Siva temple. 
Tinnevelli is an active centre of l^otestant missions in 
south India. In 1881 the population was 23,221 (10,963 
males and 12,258 females). 

TINTORETTO. See Robusti. 

TIPPERAH, a district of British India, in the Chitta- 
gong division of the lieutenant- governorship of Bengal, 
situated between 23“ 0' and 24* 16' N. lat. and 90“ 36' and 
91* 39' E. long., with an area of 2491 square miles. It 
is bounded on the N. by Maimaiisinh and Sylhet, on the 
S, by NoAkhAU, on the W. by the river Meghna, separating 
it from Maimansinh, Dacca, and BAkarganj, and on the K 
by the state of Hill Tipperah. The district presents a 
continuous fiat and open surface, with the exception of the 
isolated LAlmai range (100 feet), and is for the most part 
laid out in well-cultivated fields, intersected in all direc- 
tions by rivers and khals (creeks), which are partially 
affected by the tides. In the lowlands the soil is uui- 
foimly light and sandy ; but in the higher parts a deep 
alluvial soil alternates with bands of clay and sand. The 
principal rivers are the Meghna, which is navigable through- 
out the year for boats of 4 tons burden, and the Gumti, 
DAkAtiA, and TitAs, which are also navigable for craft of 4 
tons for a considerable portion of their course. There are 
many marshes or bhils. The principal road is the grand 
trunk (63 miles), which traverses the district from east to 
west. The wild animals include elephants, tigers, leopards, 
wild boars, jackals, and buffaloes. The climate is mild, 
agreeable, and healthy. 

The population of the district in 1881 was 1,519,338 (males 770,893, 
females 748,445) ; of these Hindus numbered 511,025, Mohammed- 
ans 1,007,740, and Christians 199. There are only two towns 
with more than 10,000 inhabitants each, viz., Comillah (18,872) 
and BrAhmAnbaria (17,488). Comillah is the chief town of the 
district and is situat^ on the south bank of the Gumti, in 23” 28^ 
N. lat and 91* 1 4' E. long. Rice is the staple crop of the district ; 
wheat and barley, Indian com and millet, pease, j^m, and several 
other pulses are also cultivated, as well as Detel-leai and betel-nut, 
sngar*cane, tobacco, &c. The chief exports are rice, jute, and betel- 


nuts; and the principal imports sugar, timber, eotton goods, cocoa- 
nut oil, bamboos, spices, salt, tobacco, kc. In 1885-86 the net 
revenue of the district amounted to £181,481, the land-tax contri- 
buting £102,866. Tipperah came under the East India Company 
in 1765 ; but more than a fiftli of its present area was under the 
immediate rule of the raja of Hill Tim>erah, who paid a tribute of 
ivory and elephants. At that time Tipperah formed part of JalAI- 
ur ; but in 1822 it was separated, and since then great changes 
ave been made in its bonndarios. With the exception of a serious 
raid in 1860 by the Kukis or Lushais, nothing has disturbed the 
peace of the district 

TIPPERARY, an inland county of Ireland, in the pro- 
vince of Munster, is bounded N.W. by Galway, N.E. by 
King's county, E. by Queen's County and Kilkenny, S. by 
Waterford, and W. by Cork, Limerick, Clare, and Galway. 
Its greatest length north to south, from the confluence of 
the Little Brosna and the Shannon to the Knockmealdown 
Mountains, is 70 miles, and its greatest breadth west and 
east 40. The area is 1,061,731 acres, or about 1659 square 
miles. 

The surface is extremely varied and picturesque. The 
Knockmealdown Mountains on the southern liorder (2609 
feet) are principally of clay slate formation. To the north 
of this range are the picturesque Galtees, composed of 
Silurian strata overlaid by Old Red Sandstone (Oaltymore 
3015 feet). To the east, bordering Kilkenny, are the 
Slieveardagh Hills, compared of coalstone shales and sand- 
stones, and near Templemore the Devil's Bit Mountains, 
with a curious gap on the summit. In the north-west there 
is a Silurian and sandstone group (Keeper Hill 2265 feet). 
The greater part of the county is a gently undulating }>lain, 
belonging to the central Carboniferous limestone plain of 
Ireland. From the rich level country the rock of Cashel, 
also composed of limestone, rises with great boldness and 
abruptness. Tipperaiy has only one river, the Suir, which 
has its source in the Devil's Bit Mountains, and flows south- 
wards by Templemore, Thurles, Caher, and Clonmel. The 
Nore, which also rises in the Devil's Bit Mountains, soon 
passes into Queen's county, and the Shannon forms part 
of the western border. A syiur of the Leinster coal-field, 
the most important in Ireland, runs into Tipperary, extend- 
ing to Cashel, a distance of 20 miles with an average 
breadth of 5 miles. All the measures are represented. The 
productive portion of the field is at Killenaule. It con- 
sists of a narrow trough ranging in a north-east direction, 
the bods dipping towards tlio axis at a high angle. The 
coal is anthracite and the seams are thin, the workable 
portion being of limited extent. In the lower measures 
are marine fossils, and plant impressions are numerous. 
Copper is obtainable at Lackamoro and at HoUyford near 
Thurles, but only in small quantities. There is a vein of 
lead at Shallce, and zinc has recently been dug in consider- 
able quantities at Silvermines on the north side of the 
Keeper Mountains. Manganese, malachite, galena, and 
barytes arc also obtainable. There are slate quarries at 
Killaloo. Between Caher and Clonmel are extensive de- 
posits of fine pipe -clay. The Mitchelstown stalactite 
caverns, discovered accidentally in 1833, attract a large 
number of visitors. 

Agriculture . — Tipperary ranks amone the best agricultural dis- 
tricts of Ireland. The subsoil in the lower grounds is limestone, 
which is overlaid by a rich calcareous loam, capable of yielding the 
finest crops. The centre of the county is occupied by the Golden 
Vale, the most fertile district in Ireland, which stretches from 
Cashel to the town of Limerick. On the higher districts the soil 
is light and thin, partaking much of the character of the clay slate 
and sands on whicn it rests. Detached poi tioiis of the Bog of Allen 
encroach on the north-eastern parts of tne county. The total num- 
ber of holdings in 1886 was 23,763, of which 14,369 were under 
80 acres in extent, — 4841 between 15 and 80 acres, 4444 between 6 
and 16, 2861 between 1 and 6, and 2223 less than 1 acre. Of the 
total area 24*8 per cent, was under crops, including meadow and 
clover, 67‘9 under grass, *1 fallow, 2 6 plantations, 4*9 bog and 
marsh, 6*4 barren mountain land, and 3*4 water, roads, fences, &c. 
The area under com crops decreased from 85,888 acres in 1876 to 





73JBZ in 1880, the decrease having tahen place since 1882, the 
areas in the previous years having been remarlcably uniform. The 
area under wheat decreased from 18,423 acres in 1882 to 5474 in 
1885, and that of oats from 57,882 to 50,198. But the area under 
barley, for which distillation oauses a steadv demand, rose from 
18,551 acres in 1876 to 17,998 in 1885. The area under green 
crops manifests also a tendency to decrease ; the total area in 1880 
was 58,883 acres, 88,042 being under potatoes, 19,196 turnips, 2096 
mangolds and beetroot, and 4499 other green crops. The area 
under meadow and olover has been steadily inci'easing, being 114,149 
in 1876 and 127,478 in 1885. The total number ofhoraes in 1885 
was 27,865, of which 17,178 were used for agriculture ; the number 
of cattle 264,488, of which 80,608 were milch cows, the manufac- 
ture of butter occupying considerable attention ; of sheep 203,798, 
pigs 80,475, goats 13, 011, and poultry 681,239. Accusing to the 
latest landowners* JRetwm (1876), tlie county was divided mnong 
2872 proprietors owning 1,042,457 acres of an annual value m 
£676,688, the average value of the land being nearly 18a, per acre. 
The following possessed upwards of 10,000 acres each : — ^Viscount 
Hiismore, 84,945 ; Lord Bunalley, 21,081 ; G. K. S. M. Dawson, 
19,098 ; Lady Margaret Chartens, 16,617 ; marquis of Ormonde, 
15,705 ; Viscount Hawarden, 15,272 ; N. Buckley, 18,260 ; earl of 
Clonmm, 11,098 ; and A. Moore, 10,200. 

Maimfaetiira,----A few persons are employed in mining, but the 
occupation of the uihabitants is chiefly agricultural. There are a 
considerable number of meal and flour mills. 

JHailtmya, — The county is remarkably well supplied with rail- 
ways. A branch of the Great Southern and Western runs from 
lio^rea to Kexwmb, whore it joins a branch of the Limerick and 
Waterford, which in its progress south-eastwards from Limerick 
crosses the southern comer of the county by Limerick Junction, 
Tipperary, Caber, and Clonmel. The main line of the Great 
^Southern and Western to Cork and Killaniey crosses tlio centre of 
the county by Templemoro, Thurles, and Inmerick Junction. A 
i)ranch of the Limerick and Waterford connects Thurles with 
Clonmel. 

JdministrcUimi aftd Pc^latunu — Tipperary is divided into a 
north and south riding, each consisting of six baronies. For {larlia- 
mentary puriioses it is separated into four divisions-^East, Mid, 
North, and South— -each returning one member. It contains 193 
parishes and 8253 town lands. It is in the Leinster circuit. Assizes 
for the north riding are held in Nenogh and for the south riding 
in Clonmel. Quarter sessions sre held at Cashel, Clonmel, Nenagh, 
Roscroa, Thurles, and Tipperary. There are twenty-four petty 
sessions districts and [larts of six others. The county is within the 
Cork military district Ecclesiastically it belongs to the dioceses 
of Cashel, Emly, Killaloe, and Lismoro. Since 1841 the population 
has decreased moi'e than one-half. From 435,653 in that year it 
fell to 216,718 in 1871 and to 199,612 in 1881. The following 
towns in 1881 possessed over 4000 inhabitants each, viz. — Clonm^ 
(partly in Waterford), 9825; Tipperary, 7274 ; Cairick-on-Suir (partly 
in Waterford), 6583 ; Nenagh, 5422 ; and Thurles, 4850. The 
number of persons who could read and write was 115,185, who 
could read only, 24,386 ; the remainder — 60,041 — ^were unable to 
reaJ or write. There were 248 persons who spoke Irish only and 
23,558 able to speak Irish os well as English. 

History and AntiquUm . — Anciently Tipperary was included in 
the territory of the Tuatha D4 Danaiin, and afterwards probably 
of the clan of Degoid. Henry 11., who landed at Waterford in 
October 1172, received at Cashel the homage of Donald O’Brien, king 
of Tliomond. It was made a county by King John in 1210 ; in 
1328 Edward III. made it a county palatine in favour of the earl 
of Ormonde ; and, though the king shortly afterwards resumed his 
mgal prerogative, the county was regranted in 1387. In 1872 the 
grant was confirmed to James, second earl of Ormonde, the lauds 
Mongin^ to the church retaining, however, a separate jurisdiction, 
—a division which continued till the Restoration. In 1617 James 
1. took the county palatine into his own hands. It was, however, 
restored in 1661 to James, twelfth earl and first duke, whose re- 
^^ties were further made to include the xiortions of the county 
mimerly under ecclesiastical Jurisdiction. On the attainder of 
James, second duke, in 1715 the jurisdiction reverted to the crown. 
There $xfi\two round towere within the county, — one at Roscrea 
md the (fther on the rock of Cashel. Of the old castles theie are 
few important examples. That built by the first earl of Ormonde 
at Thurles has now disappeared. On the rock of Cashel there are a 
massive guard tower and some remains of the ancient wall The 
strong^M of Qaher, now occupied as a barrack, is still in good pre- 
servatioL. At Roscrea one of the towers of the castle built hy King 
John still remains, and the stronghold of the Ormondes, erected in 
the reign of Honry YIIL, forma tme dc^t attached to the banacks. 
The ecclesiastical ruins on the rock of Cashel are among the most 
temarkable in Ivehmd. They consist of a cathedral in the Pointed 
style of the 13th eentunr, desrioved by fire in 1495 ; a curi- 
6U8 Saxon chapel, asciioM to uomiac MaoOulliiian, archbiahop of 
Cashel (b. 881); the bishop’s palace ; the vicar’s choral-house,^’— 
sU on t^e summit of the rock ; asd Hore abbey at its foot, founded 


ibr Bcmedictines in 1272. . The abbev of Ho^ Oroki mm IlgaSM ; 
in 1182 for CSsterdan monies^ and is one of the finest monastio ^ 
mins in Ireland. The relic of the tme cross, from which the aMmy 
takes its name, is in possession of the Ca^oUc hietarehy of the 
district The other principal eoclesiEstioal rains are the prioiy of 
Athassel, founded for Augnstinian monks about 1200; Fethavd 
abbey, founded in the 14th century, now used a chapel ; the 
gable and porch of the abbey of Roscrea, founded by St Cronan in 
the 7tlx century ; and a portion of the Francisoaii friary founded 
in the same town in 1490. 

TIPPERARY, a tuorket town in the above county, is 
beautifully situated near the base of the Slieve-narimidc 
or Tipperary Hills, a branch of the Qaltee range, on the 
Waterford and limerick Railway, 3 miles south-east of 
Limerick junction and 110 south-west of Dublin. It con^ 
tains a handsome Protestant church, a Catholic chapel, an 
endowed grammhr-school, a town-hall, and a new com and 
butter market. Owing to its situation in the centre of a 
fine agricultural district, it ex^oya considerable prosperity, 
and its butter market ranks next to that of Cork. The 
town is of great antiquity, but first acquired importance 
by the erection of a castle by King John, of which there 
are now no remains. A monastery founded for Augustin- 
ians by Henry III., which has also disappeared, gave a 
second impulse to its growth. Formerly it was a corpora- 
tion from a grant made in 1310 by Edward IL, but is now 
governed by commissioners under provision of the Town 
Improvement Act of 1854. The population in 1871 was 
6638, and in 1881 it was 7274. 

TIPPOO SAHIB ,(1749-1799), sultan of Mysore, was 
the son of Hvoer Ali and was born in 1749. He 
received a careful Mohammedan education, and was in- 
structed in military tactics by the French officers in the 
employment of his father. In 1767 in the invasion of 
the Carnatic he commanded a corps of cavalry, and he 
subsequently distinguished himself in the Mahratta War 
of 1775-79. On the outbreak of the first Mysore War in 
1780 he was put at the head of a large body of troops, 
with which he achieved several successes ; in particular ho 
entirely defeated Brathwaite on the banks of the Colemn 
in February 1782, He succeeded his father in December 
1782, and in 1784 concluded a treaty of peace with the 
English. In the same year he assumed the title of sultan. 
In 1787-88 he subjugated the Nairs of Malabar, and in 
1789 provoked English invasion by ravaging the territories 
of the r^'ah of Travancore. When the il^glish entered 
Mysore in 1790, he retaliated by a counter-invasion, but 
he was ultimately compelled by Cornwallis's victory at 
Arikera, near Seringapatam, to purchase peace by the 
cession of the half of his dominions (16th March 1792). 
The English having deemed it necessary to renew hostilities 
in March 1799, he was in less than two months shut up 
in Seringapatam and accidentally killed during the «iiege 
(4th May 1799). See India, vol. xii. pp. 803-4. 

TIPTON, a town of England, in Staffordshire, is situated 
in the valley of the Stour, on the London and North- 
Western Railway, 4^ miles south-east of Wolverhampton 
and 121 north-west of London. It is built in a somewhat 
scattered and irregular manner, with coal-pits and iron 
and other works interspersed. Branches of the Birming- 
ham Canal supply it with water communication. It de- 
pends chMy on its iron manufactures, especially of a 
heavy kind, and has numerous large furnaces and rolling- 
milk Its principal goods are rails, engine-boilets, tubes, 
fenders, and fire-irons. It also possesses works for making 
iron bridges and stations, cement-wor^, bxick-worl^ and 
maltings. There are no public buildings of importance. 
Tipton has six churches. The parish church is of very 
ancient date, and its registers go back to the year 1513. 
Formerly the town was sometimeg called ^nbbington. 

It is under the government of a local board torwjSi in 
1866. The population of the urban sanitary distriet 
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(Mrea« 2697 Bicreg) m l87i -was 2V,446, and in 1881 it 
was 30,013. 

TIRABOSCHJ, OniOLAMo (17314794), the first his- 
torian of Italian literature, was bom at Bergamo on 18th 
Beeember 1731. Hestodi^atthe Jesuit college at Monza, 
entered the order, and was appointed in 1755 professor of 
•eloquence in the university of Milan. Here he produced 
(1766-68) Hwndiatorum Mwmrnmta (3 vols.), a his- 
tory of the extinct order of the Umiliati, which gave him 
at once a distinguished place in literature. Nominated 
in 1 770 librarian to Francis IIL, duke of Modena, he turned 
to account the copious materials there accumulated for the 
eomposition of hiS Storui ddla Letteratfura lialuma. This 
vast work, in which the progress of Italian literature from 
the time of the Etruscans to the end of the 17th century 
is traced in detail, occupied eleven assiduous years, 1771- 
82, and the thirteen quarto volumes embodying it appeared 
successively at Modena dunng that period. A second en- 
larged edition (16 vols.) was issued fiom 1787 to 1794, 
and was succeeded by many others, besides abridgments 
in German, French, and English. Tiraboschi died at 
Modena on 3d June 1794, leaving a high reputation for 
virtue, learning, and piety, 

Tiraboschi wtotc btsidea JBth7iofriM Modenear (6 voU , 1781-86); 
Notizie cU* Jhiiorif Scultorit Ificison, ed JrchUetti Modeive!>i (1786), 
Hfemoru Storu^Jit Modmesi (5 vols , 1793-94), and many iniiioi 
works Ho edited the Ktuno Oiomale dn JAterati d*Iialui (1773- 
90), and left matcnals foi a votk of great research entitled Vvzion- 
orw Topogro>fi*^o Sionto degU SiaU EaUnau{*l ^ols 4to, Modena, 
1824 25) 

TIIIESIAS, a famous Theban scor of Greek legend, was 
a son of Evercs and Chariclo, and a descendant of Udmus, 
one ol the men who had sprung up fiom the seriient^s 
teeth sown by Cadmus. He was blind, for which various 
causes were alleged. Some said that the gods had blinded 
him because he had revealed to men what they ought not 
to know Others said that Athene (or Artemis) blmded 
him because ho had seen her naked, when his mother 
piayed Athene to lestoie his sight, the goddess instead 
puiged hib ears so that he could understand the speech of 
inrdb and gave him a staff wherewith to guide his steps. 
Another stoiy was that on Mount Cyllene (or on Cythmrum) 
he saw two snakes coupling, he killed the female and 
became himself a woman. Seven years afterwards he saw 
the same sight, and killing the male became himself a man 
again. When Zeus and Hera disputed whether moie 
])leasure was enjoyed by the male or the female sex, they 
refeired the question to Tiresias, as he had experience of 
both He decided in favour of the female sex, and Hera 
m her anger blinded him ; but Zeus gifted him with long 
life and infallible divination. Ho lived for seven or, 
according to others, nine generations In the war of the 
Seven agamst Thel)Os he foretold to the Thelians that they 
would be victonoub if Menceceus odered himself in sacrifice. 
In the war of the Epigoni he advised the Thebans to dec 
They fled, and he with them , but coming to the Tilphusian 
well he drank of it and died Accoiding to others, Tiresias 
was taken pnsbner by the victorious Argives and died 
while they were taking him to Delphi. The Argives took 
his daughter Manto (or Daphne) pnsoner and sent her to 
Apollo at Delphi, where, being as skiUed a seer as her 
father, she gave oracles. A different version of the legend 
of Tiresias was given by the elegiac poet Sostratus (reported 
by Eustathius on Od , x. 492). According to him, Tiresias 
was originally a girl, but had been changed into a boy by 
Apollo at the age of seven ; after undergoing several more 
transformations from one sex to the other, she (for the 
final sex was feminine) was turned into a mouse and her 
lover Arachnus into a weasel. Tiresias’s grave was at the 
Tilphusian spring; but there wras a cenotaph of him at 
Thebes, where also in later times his observatory,” or 


place for watching for omens, was pointed out. He had 
an orficle at Orchomenus, but during a plague it became 
silent and remained so in Plutarch’s time. According to 
Homer, Tiresias was the only person in the world of the 
dead whom Proserpine allowed to retain mtelhgence. He 
figured in the great paintings by Polygnotus m the Lcbche 
at Delphi. The story of lus transformation into a woman 
IS perhaps to be explained by the custom of medicine-inen 
dressing like women, which prc\ails lu Borneo, Patagonia, 
Kadiak (off Alaska), and probably elsewhere ^ 

TTRHUT, or Tiehoot, a distmt of Bntish India, was 
formerly the largest and most populous in Bengal On 
Ist January 1875 it was divided into the two districts of 
Darbhangah and Muzaffarpur. For the latter, see Muzaij- 
FABFUB. The former, with an area of 3335 square miles, 
lies between 25'' 30' and 26® 40 N lat and K5’ 34' and 
86® 46' E. long , and is bounded on the N by Nepal, on 
the E by Bhdgalpur, on the S by Mongh>r, and on the 
W. by Muzaffari>ur. The population of Daibhangah in 
1881 was 2,633,447 (males 1,295,7S8, females 1,337,659), 
of these Hindus numbered 2,323,979, Mohammedans 
308,985, and Christians 325 Its chief towns are Dar- 
bhangah, the capital, with 65,955 inhabitants, Madhu 
bam, 11,911, and lluscra, 11,578 The total revenue of 
Darbhangah district m 1885-86 amounted to £157,037, of 
which the land revenue yielded £80,442 

The alluvial tract of country formeily knoau ns Tuhut is vaned 
by undulations, vith proves, orchards, and voods llie print ipal 
nvers aie the Gan^, Gandak, Ba^hmati, 3ilju{^, and Kaiai, which 
are rarely navigable, except during the laiin season, wlien the> iie 
mostly rapid and dan^ious Tirhiit pi od nets all sorts oi eiops, 
iiee being the pimcipal ; others art wheat, bailp>, in u/e, oil seeds, 
&c ; opium and tobacco aie laigth grown for oxpoit The thief 
industiies include the iiianufactme of unhgo, saltpetu, eoaise clotli, 
pottery, and mats The Tirhut btato Ksilw i\ i uns fiom Mokameh 
on the left bank of the (ranges thiough Dai bhang ih and Muraf- 
faimn distneta north west into Champai in distnet as fsi is Bettia 
A ferry ovci the Ganges at Mokaint h etmuoets it with the Eist 
Indian Railway There aie two brant he s one txtendmg fiom 
Muzaffaipm south wrstto HajipnrGobt eoniitt ted with tht Bengal 
and Koith Wtbtcin Railwaj at boiuipiii by a biidgt ovei the (isn 
dak), the othd (J26 mikb optu foi trillic m Mai«h 1886) fiom 
Samastipui vut Darbhaugth to Janjsrpui, fiom wbith it will <x 
tend castwaids to Taitaliganj, a mnt upon the Kosi iner neai the 
Nepal frontier 

TIRLEMONT (Flem Hfmneii), a town oi Belgium, in 
the piovmte of Biabanl, 29 V miles by lail to the east of 
Brussels, on the Guat Getle The old walls, dismantled 
since 1804, aie nearly 6 miles in ciuuit, but cnelost a 
large extent of aiable and gulden ground The streets 
are rcgulai, and there aic some spacious squaies, the 
market place contains the town hall, recently restored, and 
the chuuh of Notre Dame du Lat, founded in 1298, cn 
larged m the 15th centuiy, but still unfinished The 
churcb of St Germain dates partly from the 9th century 
The industries of the plate include the making of steam 
engines, brewing, distilling, soap making, tanning, and 
various woollen and cotton manufaitures The population 
m 1876 was 13,296 

Tirlcmont was ou<e a mucli largci and moic flouiishmg town 
than it now is , it has suffeied miuh lu w ir and was taken by tht 
French m 1636, by M irlborougli in 1705, and again i > the Juen h 
m 1798 John Bollind, the iamous tditoi of tlu SamUnum 
was bom heie in 1596 

TIRYNS, the Ttpws r€i\i6€(r<ra of Homer (//, n 559), 
was a small Peloponnesian city, in the j>i tinstone period 
of the Adnean race, long beiore the Dorian nninigiation 
It stood on a small rock m the marshy }>lain of Argolis, 
about 3 miles from the sea, and was fabJtd to have 

* On this custom •atJouriuthtJ Janm Jin of ot SaraiLak^M p 
66 ; H Low, Sarauak, p 175 sq Fen lair, lifnioqt Ileschryvtng 

der Dajaka, p. 82 , Ciri Bock, Head limit, n of Homto, p 222 n , 

Palkner, Desmptum of Patagonia, P 117 Tiam Mhnolog So 
JLond t new senes, vii p IIolnd»eig, ‘hthuogr Skizzcn, m 

Acta Sac, JScicnt FeiiuKOp, iv p 400 j>g 
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been founded by King Frcetus, the brother of Acrisius, 
who was succeeded by the hero Perseus. It was the scene 
of the early life of HeracleSi who is hence called Tiiyn* 
thius. The massive walls were said to have been the 
work of Cyclopean masons. Its period of gi^test splen- 
dour was during the 11th and 10th centuries B.o. ; but 
the city continued to exist till about 468 B.C., when it was 
destroyed through the jealousy of the inhabitants of the 
neighl^uring Argos,^ who had not assisted in the final de- 
feat of the Persians at Platsea.^ 

Excavations made in 1884-85 by Schliemann and 
Dorpfeld over part of the rock on which Tiryns stood have 
exposed a most interesting building, quite unique as an 
example of a Greek palace of the 11th or 10th century 
H.C., and of special interest from the way in which it closely 
illustrates the Homeric palaces of Alcinous and Odysseus, 
and throws a new light on scenes such as the slaughter of 
the suitors (Gef., xxi. and xxii.). 



Pio Plan of the palace in the upper part of Tlryoa. 1. Kain gate in the 
outer wall. 2. Inner gate, approached between massive walls. 8. Hlain 
propylttom. 4. Inner propylenm. 6. Oourt(a()\i}) of the men, surrounded 
by a colonnade on three sides . the altar to Zeus Herceos is by tbe entrance. 
6. AWovo'a, portico of the men’s roegaron. 7. Ilp6So/ioSt inner porch. 8. 
Men's megaron, with roof supported on four columns, and the circular hearth 
in the middle. 9. Bath>room and small da>ui/40C. 10, 10. Chamhers round 
the great court 11, 11. Guard chambers by the main pnipylwnm. 12. 
Passage (XaiJpiy) from the main propyhenm to the women's part. 13, 18. 
CSonrts of the women. 14. Women's megaron. 15. Chambers (daXd/aoc) 
in the women’s part 18. Passage from women’s part to the roclc-cnt stairs. 
17. SmaU postern door in tiie semicircular bastion, approached by fllcbt of 
Tock'cnt suBps. 18, 18. Massive outer wall of city. 19. Inner wall to guard 
the eatenoe nassa^. 20. Part of outer wall, with intermediate **a88age and 
rows Of fibambers, as shown in flg. 2. ‘ 

The rock on which Tiryns is built is of an irregular oval shape, 
about 880 yards long by 112 at the widest part, and is surrounded 


by a very massive wall, vaiying from BO to 40 feet in thickness 
and averaging when complete about 50 feet in height, measuring 
from its base outside, inside, the wall was probably not more 
than 10 or 12 feet high above the ground, so the masonry acts as 
a retaining wall to a considerable depth of earth which covers the 
rock (see ng. 2 below). The wall is built of very large hammer- 
dressed blocks, some as much as 10 feet long by 3 feet 3 inches or 
3 feet 6 inches wide, with smaller ones to fill up the interstices. 
The whole was bedded, not in mortar, but in clay, which has 
mostly been washed out of the joints ; originally the surface was 
probably protected with a coating of stucco. The only important 
gateway, which was on the east side, away from the sea, probably 
resemble the **lion gate*’ at Myoenm. The other entrances are 
mere slits in the wall. One of these and the chief gate are shown 
in fig. 1. Internally the area of the ci^ was divided by cross walls 
into three parts at successive levels. The lowest and middle divi- 
sions have not yet been excavated ; the upper part at the south 
end of the rock was oomnletely exposed in 1884-86 by Schliemann 
and Dorpfold, and the almost complete plan of tbe various struc- 
tures clearly made out. This division contains the palace of th(» 
ruler of Tiryns, a building which shows careful and skilful con- 
struction, elaborate decoration, and a well-arran^d plan, suitable 
to the wants of a wealthy autocratic chief, who lived in a manner 
which partly recalls the luxury of an Oriental king, and also re- 
sembled the feudal state of a niedimval baron, surrounded by a 
crowd of vassals. From the main gate, which was defended by a 
tower, a strong passage led between the outer wall and an innei 
one to an inner ^te, thence to a propyla^um or double j>orcb, with 
two wooden columns on each side,* a^oiuing which were chambers 
for guards. Then came another similar, but smiiller propylssum, 
and opposite to that was the entrance to the great court (avXi^), 
nearly 53 by 70 feet, in which stands the altar to Zeus Herceus, 
with a circular pit beneath it to catch tbe victims* blood. This 
court was surrounded by wooden columns supporting a roof, like a 


mediseval cloister ; 
on the south side are 
chambers for attend- 
ants (8aXdgot). On 
tbe north side is the 
great hall {fiiyapov *), 
with an outer portico 
supported by two 
columns {aX0ovaa) 
and an inner vesti- 
bule (ir^8ojuos) with 
three doors.® The 
ball is about 40 by 
30 feet, with a cir- 
cular hearth-stone in 
the centre {iarla or 
itrxdpa). Four col- 
umns 8Upi>orted the 
roof, the central part 
of which probably 
rose above the rest 
like a medieeval 
“lantern”; and in 
tbiq tbprft waa nmh 2.-*8ect»oii through the onU-i wall of the city at 
iDis were was proD- ^ ^ ^ 

ably a door leading of city. C, Intermediate platform for the garrison, 
out to the flat roof D. Chambers opening on to it, with roof formed of 

round it TKwaiblv projecting courses of stone In lai|;e blocks. B. Top 

if n‘»l« ^all. with clay, level with the inside 
tno opffwvfni 01 p. Wooden columns on existing stone bases, forro- 
Homer (c/o., XXii. ing a portions or covered walk along tbe top of thn 
126), through which vail. G. Outer wall of the colonnade built of brick, 
on A of missing. H. Probable roof of the colonnade 

one 01 tne smtora .f wood, eovmed with bo»t*n otoy. 
escaped and so got 

arms from the treasury or armoury, which was on an upper floor 
(see Od., xxii. 142 and xxi. 5). On the west side of the hall are a 
number of small chambers (^oXdAcoc) for the unmarried men, and 
a bath-room about 12 by 10 feet, with its floor formed of one great 
slab of stone, sloped so sa to drain out at one aide through a pipe 
which passes through the wall. The women’s part of the house 
is of equal importance to that of the men, and has its hall and 
two open courts with pllara It is approached in a very cir- 
cuitous way,® either by a passage (Kadpni) leading from a side 



^ Homer (IL, ii 659) speaks of the Tirynthians as subject to Argos. ‘ 
® See Diod., iv. 10 ; Pans., ii. 25 ; and Herod., vl 88, ix. 28. Scblie- 
mann {TirynSf London, 1886) and Mahafly (in EtrawAhma^ Dublin), 
however, deny the truth of this statement, believing that Thr^s ceased 
to exist some centuries earlier, in spite of tbe strong evidence given by 
the inscription on tbe bronse colnnm (now in Constantinople), formed 
by three twisted serpents, which once suppmrted the golden tripod 
dedicated to Apollo (rat of the spoils from Platsea. Ti^s occurs in 
the list of allM states present at that battle ; moreover, recent dis- 
coveries have brought to light remains of an important bnilding of 
about 600 B.C. 


* The arrows in fig. 1 show the way from the city gate to the palace 
court and hall. 

® The women’s hall is also called the megaron ; see (Mf., xviii. 198. 

® Tbe irp6do/u» is mentioned by Homer (H.,ix. 478, and Orf., iv. 
802) ; but in the palace of Odyssent tbe af8owra seems to have been tbe 
only vestibule to the megaron. In several respects tbe pabiee of Tiryns 
is more magnificent than that of Odysseus, whose hall was paved with 
clay, not concrete as at Tiryns ; see Od*t xxi. 122, where Telemaehua 
84 Toiav hafe, after cutting a trench to fix the row of axes. 

® The way to the harem in a modern Oriental house Is similarly 
made as circuitons as possible, for the sake of privacy. 
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door in the main propylseum or by another long pasaage which 
winds round the back of the men's hall, and so leads by a long 
flight of steps, cut in the rock, to the little postern door in the 
semicircular bastion. The many small rooms in this i)art of the 
palace were probably the bedrooms of tlie women and married 
couples of the chiefs family. A staircase at 16 led to an upper 
floor, like the of Od, xxi. 5. The circuit wall round 

the palace is more strongly constructed than the rest On the 
south side it is built in two offsets, forming a level platform for the 
garrison halfway up. In the upper and thinner part of the wall 
two narrow passages at different levels are formed in its thickness. 
They are roofed by projecting courses of stone in large blocks. The 
wall on the eostlSide has a similar int<»rinediate platform, on to 
which o|)en a series of small chambers formed in tne mass of the 
upfier wall (see fig. 2). At the top level the wall was covered by a 
colonnade of wood pillars resting on circular stone blocks. This 
supported a flat roof and was open to the inside of the city. The 
back of the colonnade was built of brick, and is now missing, as 
are all the brick iiarts of the city, owing to the bricks having been 
only sun*dricd. 

The methods of construction employed in the Tiryns palace are 
of the highest interest. The foundations and alx>ut 3 feet of the 
walls above the ground are made of large blocks of stone bedded in 
clay; above this the wall was of brick, sun-dried, and covered with 
stucco. The upper stoiy was probably of wood. Some of the 
thresholds of the doors were massive blocks of stone (XdiVos oUddt ) ; 
others were of wood (SpAipoi odS6t), Wood w’as also used for all the 
columns, doorjKists, and antie (wapaerdSes), and in some cases the 
walls of the rooms were lined ivith wood, carefully fixed by dowels 
the holes for which still exist.' The doors had pivots of bronze re- 
volving in well-litt»Ml bronze cup-like sockets let into tlie thresholds. 
In the megaron and other rooms the floors are of good concrete 
decorated with a siinjde series of incised lines, coloured blue and 
red. The stucco of the internal wall is decorated with bold and 
veiT etfective patterns — birds and scroll-work of semi • Oriental 
style ; iii many cases the motives are obviously taken from textile 
ornaments, as in the most archaic style of vase painting. One 
example of rich and costly decoration remains, — part of a frieze of 
white alabastei, 8<’ulptured in relief with rosettes and interlacing 
patterns, and studded with jewel-like pieces of blue glass or enamel, 
the BptyKhs Kvdvoio of Od vii. 87.® Further excavations in the 
lower parts of the city will probably bring to light the dwellings 
of the citizens who garrisoned the place. The great bulk of the 
Tirvnthians must have lived in houses outside the citadel, but 
under the shelter of its protection, just as in mediieval Italy villages 
grew up round the castles of any powerful lord.® (J. H M.) 

TIJSCHENDOUF,^ Lobegott Friedrich Konstantin 
(1815-1874), an eminent Biblical critic, the son of a 
physician, was liorn on 18th January 1815 at Lcngenfeld, 
near Plauen, in the Saxon Voigtland. From the gym- 
nasium at Plauen he passed in 1 834 to the university of 
Leipsic, where he was mainly influenced by Winer, and 
began to take s])ecial interest in New Testament criticism. 
In 1840 he qualified as university lecturer in theology 
with a dissertation on the recensions of the New Testa- 
ment text, the main part of which reappeared in the follow- 
ing year in the prolegomena to his first edition of the 
New Testament. The importance of these early textual 
studies was that they couviiiced him of the absolute neces- 
sity of new and exacter collations of MS8., and to this 
work he now gave himself. Above all he desired to go to 
Rome; but lack of help and money compelled him to turn 
first towards Paris, where he remained from October 1 840 
till January 1843, busy with the treasures of the great 
library, eking out his scanty means by making collations 
for other scholars, and producing for Didot several editions 
of the Greek New Testament, one of them exhibiting the 
form of the text corresponding most closely to the Vulgate. 
The great triumph of these laborious months was the de- 
cipherment of the palimpsest Codex Fphraemi Rescriptus, 
of which the New Testament part was printed before he 
left Paris and the Old Testament in 1845, His success 
in dealing with a MS. much of which had been illegible 

' The marks of the wooden wall linings specially clear in the 
little bath-room. 

® The genuineness of this line has been questioned, but apparently 
Without much reason. 

* In modern Italian eastdto means a ** village *' as well as a ** castle." 

* In 1869 he became Konstantin von Tischendorf, having been raised 
to a place in the hereditary nobility of Russia. 


to earlier collators brought him into note and gained public 
and private support for more extended critical expeditions. 
From Paris he had paid short visits to Holland (1841) and 
England (1842). In 1843 he visited Italy, and after a 
stay of thirteen months went on to Egypt, Sinai, Palestine, 
and the Levant, returning by Vienna and Munich.^ From 
Sinai he brought a great treasure, forty -three leaves of 
what is now known as the Codex Sinaiticus («). For the 
time he kept the place of discovery a secret, hoping to 
return and procure the rest of the book, and the fragments 
were published in 1846 as tlie Codex Fride 7 ico-Au^vstanuSf 
a name given in honour of the king of Saxony. He now 
became j>rofessor in Leijisic and married (1845). His 
teaching was apparently not very remarkable; but his 
vacations were often occupied by fruitful critical journeys, 
and in 1853 and 1859 he made a second and a third 
voyage to the East. In the last of these, in which he had 
the active aid of the Russian Government, he at length got 
access to the remainder of the precious Sinaitic codex, and 
persuaded the monks to present it to the czar, at wliose 
cost it was published in 1862. To gain for critical study 
a manuscript in point of age second only to the famous 
Vatican Bible was a Bjilendid triumpli, but Tischendorf’s 
Eastern journeys were rich enough in other le^h sensational 
discoveries to deserve the higliest praise.^' Side by side 
with his industry in collecting and collating MS8., Tisclien- 
dorf pursued a constant course of editorial labours, mainly 
on the New Testament, until he was broken down by over- 
work in 1873. He died on 7th December 1874 at Leipsic. 

The great edition, of wliich the text and apparatus ap[)cared in 
1869 and 1872,^ was called by hini‘«elf editw vuu ; but this number 
is raised to twenty or twentv-one il mere re])nnts from stereotype 
plates and the minor editions of his gieat critical texts are inclmlVd ; 
jiostlnnnous prints bring up the total to fortv-onc Four mam 
leeensions of Tischendorf’s text may be distinguished, dating resjicet- 
ively from his editions of 1841, 1849, 18.')9(rrf. vn ), 1869-72 {ed, vm.). 
The edition of 1849 may be regarded as histoiically the most 
important from the mass of new critical matenal u used; that of 
1859 is distinguished from Tisciiendorfh other editions by coming 
I nearer to the rectived text ; in the eighth edition the testimony ot 
I the Smaitio MS. received great (probably too great; eight. The 
readings of the Vatican MS. ere given with inoie exat tness and 
certainty than had been possible in the carliei editions, niid tlie 
editor had also the advantage of using tlie publislied labours of 
Tregellcs. Whatever judgment may lie p.issed on 'PiscliendoiTs 
critical tact and power, the ujipaiatus of tins final edition will not 
soon be buperseded, and sums up a vast senes of most important 
services to Biblical study. 

Much less imjiortaiit was Tischendorfs w’ork on tlie Greek Old 
Testament. Bis edition of the Komau text, wulh tlie valiants of 
the Alexandrian MS., the Codex Ephraemi, and the Fiidenro- 
Augustanus, W'as of .servi(*e wdien it appeared in 1850, but being 
stereotyped w'as not greatly improved iii subsequent issues. Its 
imperfections, even within the limited field it eoveis, mav be judged 
of by the aid of Ncstlo’s appendix to the sixth issue (1880). Besides 
this may l>e mentioned editions of the New Testament Apocrypha 
(u4e(s of Apostles, 18.51 , GosjkIs, 1853, 2d ed. 1876 ; Apocal ypses^ 
1866), and variou.s minor writings, iii part of an apologetic chaiactcr, 
such as Warm umrden unsere Evangeheii ver/asst '* (1865) and Jlahen 
wir den eehten Sehrifttext dcr Eeavyehsten und Apostel / (1873). 

TISIO, or Ttei, Benvenuto (1481-1559), commonly 
tilled II Garofalo, a jminter of the Ferrarese school. 
He was born in 1481 at Garofolo, in the Ferrarese terri- 
tory, and constantly used the gillyflower {garofa(o) as a 
symbol with which to sign his jiictures. He took to drawl- 
ing in childhood, and was put to study under Domenico 
Panetti (or Laneto), and afterwards at Cremona under his 
I maternal uncle, Niccolo Soriani, a painter of credit, w^ho 
died in 1499; he also frequented the scliool of Boccaccio 

j , .. , — 

• See hiB Reise in den Ortent, Leipsic, 1845-46. 

• The MSS. brought to Europe on the first two )Ourn vs aie cata- 
i logued in the Anecdota Sacra etProJana (Leipsic, 1855, eiilorged 1861). 

See also the Idmumtnia Sacra Inedita (Leipsic, 1846), and Aom 
CoUectio of the same (1855-69). The third volume ol the Nova ColU 
gives the results of his last Eastern journey. , u • 

^ The prolegomena remained unfinished at liis death, and are being 

iupplied by C. R. Gregory. wttt 


Boccaccino. Bemoving to Borne, he stoyed fifteen months 
with Giovanni Baldini, acquiring a solid style of draughts- 
manship, and finally to Mantua, where he remained two 
years with Lorenzo Costa, He then entered the service of 
the marquis Francesco Qonzaga. Afterwards he went to 
Ferrara, and worked there four years, showing diligence 
and delicacy without much severity or elevation of style. 
Attracted by Baphael’s fkme, and invited by a Ferrarese 
gentleman, Qeronixno Sagrato, he again removed to Borne, 
and found the great painter very amicable ; here he stayed 
two years, rendering some assistance in the Vatican frescos. 
From Borne family affairs recalled him to Ferrara ; there 
Duke Alphonso I. commissioned him to execute paintings, 
along with the Doasi, in the Villa di Belriguardo and in 
sther palaces. Thus the style of Tisio partakes of the 
Lombard, the Boman, and the Venetian modes. He painted 
extensively in Ferrara, both in oil and in fresco, two of his 
principal works being the Massacre of the Innocents (1519), 
in the church of S. Francesco, and the Betrayal of Christ 
(1524), accounted his masterpiece. For the former he made 
clay models for study and a lay figure, and executed every- 
thing from nature. Both in the Ferrarese territory and in 
Borne his pictures of small dimensions are very numerous. 
He continued constantly at work until in 1550 blindness 
overtook him, — an affliction which he bore with patience, 
being a man of pleasant friendly disposition and of devout 
feeling. In the later years of his work he painted on all 
feast-^ys in monasteries for the love of God. He had 
married at the age of forty-eight and died at Ferrara on 
6th (or 16th) September 1569, leaving two children. 

Oarofalo combined sacred inventions with some very familiar 
details. A certain archaism of style, along with a strong glow of 
colour, suffices to distinguish from the true method of Raphael even 
those pictures in which he most closely resembles the great master, 
and this is sometimes wry closely. He was a friend of Giulio 
Romano, Giorjs^one, Titian, and Ariosto ; in a picture of Paradise 
he painted tliis poet between St Oatherine and St Sebastian. In 
youth he was fond of lute-playing and also of fencing. He ranks 
as the best of the Ferrarese painters ; his leading pupil was Giro- 
. lamo Carpi. The Adoration of the Majgi, in the church of St 
George near Ferrara, and a Peter Martyr, in tlie Dominican church, 
Ferrara (sometimes assumed to have been done in rivalry of Titian), 
are among his principal works not already mentioned. The Palazzo 
Chigi and the Pahuszo Borghese contain numerous examples, and 
the London National Gallery four, one of them being a Madonna 
and Christ enthroned, with St Francis and three other saints. 

TITANIUM (atomic weight ^ « 48*08, 0*16), design 
nates in chemistry a relatively rare element, which is cus* 
tomarily classed with the metals, although it comes nearev 
in its character to silicon than to any of the ordinary 
metals. Its discovery as an element was due to William 
Gregor, who found in the mineral menaccanito a new earth, 
whi^ was regarded as the oxide of a new metal, menachin. 
Independently of him Klaproth in 1793 discovered a new 
metal in rutile and called it titanium ; he subsequently 
found that it was identical with Gregor’s element. The 
latter name was, however, retained. Titanium, although 
pretty widely diffused throughout the mineral kingdom, 
is not found in abundance. The commonest titanium 
mineral is rutile (TiO^); anatase and brookite, though 
mineralqgically different from rutile and each other, are 
forms* of the same binoxide. 

MMUifi tUaniwn is little known. In 1822 Wollaston examined 
a specimen of those beautiful copper-like crystals which are occa- 
sionally met with in iron-furnace slags, and declared them to be 
metallic titaniam. This view had currency until 1849, when 
Wdhler showed that the crystals area compound, Ti(NO)|i+ 8 Ti,N 3 , 
of a cyanide and a nitride of the metal. Real titanium was made 
by Wohler and Peville in 1867 by heating to redness fluo-titanate 
of potassium (see below) in vapour of sodium in an atmosphere of 
dry hydrogen, and extiraoting the alkaline iluoride formed by water. 
The metal thus produced had the appearance of iron as obtained 
by the redaction of its oxide in hydrogen. When heated in air, 
it b ums brilliantly, with the formation of binoxide. Its most curi- 

^ According to T. E. Thorpe’s researches, published in 1888. 


otts property is the readiness with wnibh it unites with ultre^ gat ' 
into a nitride. The exact composition of this nitride is not known ; 
but when heated in hydrogen it loses part of its nitrogen as am- 
monia, and becomes Ti^N^, a metallic-looking jrellow solid, and this 
when heated in nitrogen gas passes into higher nitrides, which are 
again available for the production of ammonia. Tessin du Mothay 
in 1872 proposed to ntilixe these reactions for the production of 
ammonia from atmospheric nitrogen. Of other titanium compounds 
the most important are those formed on the type of TiXo, when 
X=:Cl.Br, oriO, &c. 

The Hnoxide 2\ih exists as rutile. One XL.>vhod of preparing a 
purer oxide from the mineral is to fuse it, very finely powdered, 
with six times its weight of bisnlphate of potash in platinum, then 
extract the fuse with cold water, and boil the filtered solution for 
a long time. Titanic oxide separates out as a white hydrate, which, 
however, is generslly contaminated with ferric hydrate and often 
with oxide or tin, 8uO^ A better method is Wohler’s. He fiises 
the finely powdered mineral with twice its weight of carbonate of 
potash in a platinum crucible, pounds the fuse, and treats it in a 
platinum basin with aqueous hydrofluoric acid. The alkaline titan- 
ate first produced is converted into cmtalline fluo-titanate, TiF^Kg, 
which is with difficulty soluble, and is extracted with hot water 
and filtered off. The filtrate, which may be collected in glass 
vessels if an excess of hydrofluoric acid has been avoided, deposits 
the greater part of the salt on cooling. The crystals are collected, 
washed, pressed, and reorystallized, whereby the impurities are easily 
removed. The pure salt is dissolved in hot water and decomposed 
with ammonia to produce a slightly ammoniaeal hydrated oxide ; 
this, when ignited in platinum, loaves pure TiOg m the form of 
brownish lumps, the specific gravity of which varies from 8*9 to 
4*25, according to the temperature at which it was kept in igniting. 
1'he more intense the heat the denser the product. The oxide is 
fusible only in tlie oxy-hydrogen flame. It !k insoluble in all acids, 
except in hot concentrated sulphuric, when finely powdered. Sup- 
posing the excess of vitriol to nave been boiled away, the residue, 
after cooling, dissolves in cold water. The solution, if boiled, de- 
|)Osits its titanic oxide ns a hydrate called meta -titanic acid, be- 
cause it differs in its properties from ortho-titnnic acid, obtained 
by decomposing a solution of the chloride in cold water with alka- 
lies. The ortho-body dissolves in cold dilute acids ; the meta-body 
does not If titanic oxide is fused with excess of alkaline carbonate 
it expels COg parts of carbonic acid for TiO, parts of itself. The 
salt llDTiOg is decom|) 08 ed by water with the formation of a solu- 
tion of alkali free of titanium, and a residue of an acid titanate, 
which is insoluble in water but soluble in cold aqueous mineral 
acids. 

The chloride TiCl^ is obtained. as a distillate by heating to dull 
I redness an intimate dry mixture of the binoxide and ignited lamp- 
black in dry chlorine. The reaction may be carried out in a hard 
I glass tube. For methods of purification we refer to the handbooks 
I of chemistry. The pure chloride is a colourless liquid of 1 *7604 

r ific gravity at 0” 0., boiling at 186”*4 under 758 *8 mm. pressure 
B. Thorpe). It fumes strongly in moist air. When dropped 
veiy cautiously into cold w^ater it dissolves into a clear solution, 
which, however, when boiled, deposits most of its oxide in the 
meta- hydrate form. There are, at least, two lower chlorides of 
titanium, — one of the composition TigClg and another of the com- 
l^sition TiClg, both solids and both extremely prone to pass into 
titanic compounds. A solution of the tetrachloride in water, ss 
well as of the soluble hydroxide in dilate acid generally, when kept 
in contact with metallic zinc, is reduced to one of the lower chlorides 
with development of a violet colour. With regard to the detection 
of titanium we need not add much to what we have already given 
incidentally. Acid solutions of TiOg are not precipitated by sul- 
phuretted nydrogen ; but sulphide of ammonium acts on them os 
if it were ammonia, the HgS being liberated. Oxide of titanium 
when fused with microcosmic salt (t.s., NaPOg) in the oxidizing 
flame yields a bead which is yellowish in the heat but colourless 
after cooling. In the reducing flame the bead becomes violet, more 
readily on the addition of tin ; in the presence of iron it becomes 
blood-red. Titanic oxides when fused on charcoal, even with cyan- 
ide of pitasslum, yield no metal. 

TITANS, powerful beings of Greek ^nythology, the 
children of Sky and Earth. According to Hesiod, the male 
Titans were Oceanus, Coeus, Crius, Hyperion, lapetus, and 
Cronus; the female were Thea, Bhea, Themis, Mnemosyne, 
Phoebe, and Tethys, to whom Apollodorus adds Dione. 
For the rebellion df the Titans against their father Sky 
(Uranus), the success and reign of Cronus, and the final 
consignment of the Titans to Tartarus by Zeus, cme Mytho- 
logy, voL xvii, p, 155, and Satxtrn, vol. xxl p. 320 sq, 
TITHES. It has been explained in Saorifios (vol. 
XXL p. 133) that among ancient peoples sacrificial gifto 
frequently a^ume the charact^ of a tribute in kind, paid 





the deity in eeknowled^netit of the fruits of the land, 
or the increase of flocks attributed to his blessing. At 
first this tribute is not measured or enforced by law : the 
gift is a voluntary one, the magnitude of which may be 
fixed by a vow, or influenced by public opinion as to what 
is reasonable, but is not prescribed by any stated authority 
having power to exact what is ^escribed. In the oldest 
Hebrew legislation sacrificial gifts to Jehovah (firstlings 
and first-fruits) ain demanded; but apart from the consecra- 
tion of the fissUings, which is imperative (Exod. xxii. 29 
iq.y xxxiv. 19 riie amount is not fixed. In Deutero- 
nomy (xiv. 22 iqq,)f on the other hand, the tithe or tenth 
of com, wine, and oil is required in addition to the 
firstling of the flock and the herd. This precept, written 
down in the 7th centuiy b.c., is plainly no innovation, 
but rests on older usage (cp. Gen. xxviii. 22 ; Amos iv. 4); 
the new point emphasized is not that tithes must be paid, 
but that they must be consumed at the central, instead of 
a local, sanctuary (Dent. xii. 6, 11, xiv. 23 sqq.), apparently 
at the great autumn feast or Feast of Tabebnacles {q»v.y^ 
Such a tithe is still nothing more than the old offering of 
first-fruits {bikkUrim) made definite as regards quantity, 
and it was only natural that as time went on there should 
be some fixed standard of the due amount of the annual 
sacred tribute.^ The establishment of such a standard 
does not necessarily imply that full payment was exacted ; 
in Gen. xxviii, 22 Jacob vows of his own free will to pay 
tithes, just as the Arabs used to vow the tith^ of the in- 
crease of the flock (schol. on l^rith, MoalL^ 1. 69, ed. 
Arnold). The Arab did not always fulfil his vow, and 
there was no force to make him do so. But, however in- 
exactly it may often have been paid, the proportion of 
one part in ten seems to have been accepted in many 
ancient nations as the normal measure of sacred tribute 
paid from the gains of husbandry, trade, or even of war.^ 
The tithe, in fact, appears to have been a common form 
of tax upon the produce of land or other revenues, for 
civil as well as for sacred purposes. We find it in Greece 
(as at Athens), and in Sicily and Asia, under the Roman 
empire ; but its special home was in tlie- East. It was 
exacted on agricultural products and flocks by Hebrew 
kings (1 Sam. viii, 15, 17), and on imports by the monarchs 
of Ikbylon (Aristotle, (Econ,^ ed. Berlin, p. 1 352b). Aristotle 
gives the tithe on fruits of the soil the first place among 
the revenues of satraps (/6td, p. 1345b), and it still forms 
an important element in the &cal system of Mohammedan 
states. It will be observed that the proportion of one in 
ten has been applied in the East, and in antiquity generally, 
to imports of very different kinds, and in Mohammedan 
taxation we find the name retained in cases where much 
less than a tenth is actually taken. In like manner Aris- 
totle {ut mpra) makes a mere synonym of 

or tax on produce ; the proportion of one to ten, it would 
seem, was so commonly taken in antiquity as the basis of 
ucf vndorem taxes that any such tax or tribute might be 
called a tithe. As regards the sacred tithe of the Hebrew^ 
a distinction is drawn in Deuteronomy between the ordi- 
nary annual tithe, which may not have been a full tenth, 

^ and the ** whole” or “full tithe,” paid once in three years 


* Cp. Deut. xxvi, with 1 Sam. i. 21 (Sept.), and Jerome on Ezek. L 
8 ; and see Wellhauaen, ProUgonma^ p. 94 (Eng. tr., p. 92 ag'.). 

^ In Deuteronomy, accordingly, the firat-fruits {hUckarim) are not 
inentionod ; the tithe takes their place. The wonl translated ** first- 
fruits in Deut. (ris/iWi) is a small gift to the priests, a mere baskot- 
fhl (xviiL 4, xxvi. 2 sg.), 

* For instances see Spencer, Z>e hegxbus Hebrmorumt lib. lii., cap. 
10, 9 1. Among the Semites in pariiculor note the tithe paid by the 
Oi^aginiana to the Tyrian Melkarth (Diod., xx. 14), and the tithe of 
frankincense paid in Arabia to the god Sabis (Pliny, xii. 32 ; 
and comp. W. B. Smith, PropkeU of Xarael, p. 382 eg.)* ^ 

oattla appeata in Lydia (Nlc. Damasc., fr. 24). 
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(Deut. xiv. 28, xxvi. 12), which the legislator directs to 
be stored at home, and spent in feeding the poor. 

From Amoa iy. 4 it is sometimes inferred that in the 8th centufy 
BO. the aac^ficial tithe, presented at a sanctuary, was triennial. 
Bnt whan the prophet, mocking the false zeal of the people, says, 
‘•Bring your sacrifices every morning and your tithes every three 
days** (not “yeara,*’ as E.V.), he hardly implies more than that 
ocoasiona of aacnfice were three times as frequent as tithe-day, and 
so alladas to the fact that there were by old usage three annual 
feasts and one annual tithe. A triennial sacrificid tithe is incon- 
ceivable when it is remembered tliat the tithe is only an extension 
of the first-fruits. The triennial tithe in Deuteronomy seems to 
he rather an innovation necessary in the interests of tlie poor, when 
sacrificial feasts were transferred to the central sanctuary, and 
ceased to benefit the neighbours of the offerer, who had a prescrip- 
tive claim tp be considered on such occasions (comp. 1 Sam. xxv. 8 
sgg. ; Neh. viii. 10 ; Luke xiv. 13). 

The priests of the sanctuaries had of old a share in the 
sacrificial feasts, and among those who are to share in the 
triennial tithe Deuteronomy includes the Levites, i.c., the 
priests of the local sanctuaries who had lost their old 
perquisites by the centralization of worship. After the 
return, and before the work of Ezra, when Deuteronomy 
was still the law of the new Israel, but the Levites had 
become subordinate ministers of the temple, and required 
a more regular provision, the “ whole tithe*’ was naturally 
fixed on for this purpose ; but, instead of remaining in the 
hands of the tithe-payers to be doled out in charity, it was 
stored in the temple. Such, at least, was the plan pro- 
posed, though from Mai. iii. 8 aqq. it appears that it was 
very imperiectly carried out. As Malachi speaks in 
Deuteronomic phrase of the “ whole tithe,” the payment 
to the Levites was perhaps still only triennial ; and, if 
even this was difficult to collect, we may be sure that the 
! minor sacrificial tithe had very nearly disappeared. The 
indifference complained of in Mai. i. was in great part due 
to the fundamental changes in the religion of Israel, which 
made private altar gifts and feasts almost meaningless. 
On the other hand, the provision of regular support for 
the priests and Levites, the ministers of the public ritual, 
was now all important, and received special attention 
from Ezra and Nehemlah (Neh. x. 37 sqq.^ xiii. 10 sqq,). 
They effected it by enforcing the new law of the priestly 
code (Num. xviii. 21 sqq,), in which it is formally laid 
down that the tithe is a tribute paid to the Levites, who 
in turn pay a tithe of it to the priests. The plain inten- 
tion of the priestly code is to allow the old tithe of 
Deuteronomy to drop ; but the harmonistic interpretation 
of the later scribes was to the effect that two tithes were to 
be paid every year, and a third tithe, for the poor, on every 
third year (Tob. i. 7 sq,; Jos., Ant, iv. 8, § 22). The last 
change in the system was the appropriation of the Leviticai 
tithe by the priests, which apparently was effected by John 
Hyreanus, though a tradition glaringly inconsistent with 
Nehemiah ascribes it to Ezra {Mishnah, “ Ma*aser Sh.,” v. 
15 ; “Sota,” ix. 10, and WagenseiFs note).^ (w. b. s.) 

Tithes in Law, 

Tithes were generally regarded up to the 17th century as existing 
jure diviTWf and as having been payable to the support of the 
church ever since the earliest days of Christianity. History, as 
Selden showed in his learned and exhaustive treatise {History of 
Tithes, 1618), does not bear out this view.® In the words of ilallam, 
“ the slow and gradual manner in which parochial churches became 
inde^ndent appears to be of itself a sufficient answer to those who 
ascripe a great antiquity to the universal payment of titlies ** 

® A cattle tithe is demanded in Levit. xxvu. 82, and sjioken of in 
2 Chron. xxxL 6. It is doubtful if tliis was ever acknowledged in 
practice. See Euenen, Oodsdierist, ii. 269 sq. , and Wellhuuscn, op. cit . , v. 
], § 2 (Eng. tr., p. 1C5 sq,), who argue that the passage in Leviticus is a 
later addition. The tendency of the Pharisees was to pay tithe on 
everything, and to make a self-righteous boa.st of this (Matt, xxiii. 23 ; 
Luke xrili. 12). j 

® It was his denial of the divine right of tithes that brought down 
the wrath of the Star Chamber upon the author. He was forced to 
retract an opinion too liberal for the time. See Sklden. 

® Hallam, M%dMe Ages, ii. 20$. 
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Long before the 8th century payment of tithes was enjoined by 
ecclesiastical writers and by councils of the church ; but the earliest 
authentic example of anything like a law of the state enforcing 
payment appears to occur in the Capitularies of Charlemagne at 
the end of the 8th or beginning of the 9th century* Tithes were 
by that enactment to bo applied to the maintenance of the bishop 
and clergy, the iwor,^ and the fabric of the church. In course of 
time the jiriiiciple of payment of tithes was extended far beyond 
its orimnal intention. Thus they became transferable to laymen 
and saleable like ordinary property, in spite of the injunctions of 
the third Lateran council, and they became payable out of sources 
of income which were not originally tithahle. The canon law con- 
tains numerous and minute provisions on the subject of tithes. 

Decretum forbade their alienation to lay iiroprietors, denoiuiced 
excommunication against those who refused to pay, and based the 
right of the church upon Scriptural precedents.* The Decretals 
contained provisions as to what was and what was not tithable 
property, ns to those privileged from payment, as to sale or hypo- 
thecation to laymen, as to priority over state taxes, &c * Various 
questions which arose later were settled by Boniface VIIL* The 
council of Ticnt enjoined due payment of tithes, and excommuni- 
cated those who withheld them.* 

In England the earliest example of legal recognition of tithes is, 
acconling to Seldon, a decree or a synod in 786.® Other examples 
before the Conquest occur in the Fondm JFUredi et GuUiruni and 
the laws of Atholstan, Edgar, and Canute." The tripartite division 
of tithes does not appear to have been recognized in England by 
any genuine legal enactment except as wliat Mr. Freeman calls **a 
counsel of perfection.” ® The earliest mention of tithes in statute 
law proper is in the Statute of Westminster the Second m 1285, 
c. 5 of which deals with the ]mtron'8 writ lU advoeattorie deciniarum. 
From that date until the present year (1887) there have been a large 
number of Acts dealing with tithes, — the earliest wliich is still law 
being 2 Hen. IV. c. 4, making it an offence to purchase a bull from 
the pope foi the discharge of laud from tithes. The law has only 
attained its present coiioition by slow degrees, and by the combined 
effect of statutes and judicial decisions. The effect of the Tithe 
Commutation Act of 1886 has been to make most of the old law of 
merely historical interest, as in the course of the eomniutution all 
the questions of law as to proscription, exemptions, &c , would 
have been duly considered by the commissioners before the rent* 
charge was finally apfiortioriod. 

Tithe.s in English law are of three kinds,— predial, arising imme- 
diately from the soil, as of corn ; mixed, arising from things nourished 
by tlie soil, as of milk or Wool ; personal, as of the profits of manual 
occupations or trades The right to the last was considerably re- 
stricted by 2 and 8 Edw. VI. c 13. They are also divided from other 
joints of view into ordinary and extraordinary,- -Uie latter being a 
rithe at a heavier rate charged on hop and market gardens,— and 
into great and small, as a rule those which go to the rector and 
vicar respectively. In general groat tithes are predial, small are 
mixed and personal. It is not everything that is tithahle ; ex- 
emptions are claimable either from the nature of the property or 
the privilege of the owner. Stone, lime, and such other substances 
as are not of annual increase are exempt. So arc creatures fertB 
TuUursB. Exempt by privilege are the crown by its prerogative, 
and spiritual corporations in accordance with the maxim recognized 
equally by canon and common law, eccleaia decinuut non solvit 
ecclesm. Thus a rector }>ays no tithes to his vicar, or a vicar to 
his rector. On the same principle it is a ground of exemption that 
lands were anciently the property of the privileged orders (at the 
time of the dissolution of monasteries, tne Cistercians and Hos- 
pitallers), or were lands of the greater monasteries discharged from 
tithe by 31 Hen. VIII. c. 13. Exemption may also be claimed by 
redemption, by substitution of a rent-charge, by a real composition 
(that is, an agreement between the incumbent and tlie landowner, 
with the consent of the ordinary and patron, for the discharge from 
payment of tithe by means of satisfaction by giving of land or some 
other real rocompeiise), by a modus (that is, a partial discharge 
owing to some customary method of tithing or rnodus decimandi\ 
or by prescription under 2 and 3 Will. IV. c. 100. Tithes in extra- 
parochial places belonged at common law to the crown, except by 
custopi. lathes are incorporeal hereditaments (see Real Estate), 
and may be dealt with like any other real estate of that nature. 
Thus they are, if in lay hands, tenements which may be entailed 
or leased, are subject to dower and curtesy, are assets for the pay- 
ment of debts, and are (whether in lay bands or not) within the 
Statute of Limitations. They do not, however, issue out of the land 
like rents, but are collateral to it Accordingly tithes are always 
freehold, even though they are charged on copyhold lands. Tithes 

1 8oe Danto, Pan xli. 93, tferimas qvM sunt pauperum Dei.’* 

8 It ii. 16, 7. 3 Bk. 111. Sa ® jfeWniv. Comm., bk. Hi. 7. 

s Seas. XXV. 12. * C. viii. s. 2. 

7 The Eiant said to btve been made by ./Bthelwulf in 855, to which tae 

r oral payment of tithes in England has been commonly trac^, appears not 
rest on satisiketory evidence; see Hallam, Middle Ages, Bopplemental 
Notes, p. 180. 

* Bee liev. Morris Fuller in NatUmdl MsvUw, November 1886. 


E S 

are presumed to go to the parson of the parish. < This presumptioti 
may be rebutted by proof that some or all the tithes go to the 
vicar, where the rector is in holy orders, or to a lay impropriator. 
It is said that about a third part of the tithes in England is in the 
hands of laymen. At one time arbitrary consecration of tithes was 
allowed, — that is, payment to any priest at the will of the tithe- 
payer. This was forbidden by a decretal epistle of Innocent 111., 
about 1200. “This epistle decretall,” says Coke, “bound not the 
subjects of this realm, but the same being just and reasonable they 
allowed tlie same, and so became lex A vosti^ of the 

arbitrary consecration perhaps exists in the rarely occurring right 
of the parson of one parish to a poriion of the tithes of another. 
Tithes are myable by all persons alike, whether members of the 
Church of En^and or not Special enactments deal with their 
recovery from Lilian Catholics and Quakers. Uu to 1836 tithes 
were paid in kind, unless where any other method of payment 
applied in a particular case, such as a tnodtis in the nature of a 
pecuniary compensation, or a pecuniary jfiayment under the terms 
of a public or private Act, as in the city of London by 37 Heq. 
VIII. c. 12, 22 and 23 Car. II. c. 15, and other Acts. Even before 
1836, however, the bulk of the tithes had been commuted, but such 
commutation was in ordinary cases good only during the tenure of 
a particular incumbency, and did not bind the incumbent’s suc- 
cessors. The Act of 1836 merely completed and gave legislative 
sanction to a tendency which liad been long on the increase. 

The effect of the Tithe Commutation Act, 1836 (6 and 7 Will. 
IV. c. 71, fre(iucntly amended since), was to substitute for the 
tithe paid in kind or the iluctuating commuted tithe a rent- 
cliargc — commonly called the tithe rent-charge — equivalent to the 
market value from time to time on a septennial averam of the 
exact quantities of wheat, barley, and oats which made up tlie 
legal tithes by the estimate in 1 836. Excepted from the operation 
of the Act are (unless where there is a special provision approved 
by the commissioners) tithes of fish or of fishing, or any personal 
tithes other thtiu those of mills, or any mineral tithes, or pay- 
ments or rent -charges in lieu of tithes in London and other 
places, resting on the authority of local Acts. The Act has not 
been wholly successful in its working. By tlie transfer of estates, 
and by changes in local agriculture, the old estimates are no 
longer fairly applicable in all ca8**8. The commutation has been, 
on the whole, to the advantage of the landowners, for the tithe 
remains fixed while the rental of land since 1836 has risen, accord- 
ing to Sir James Caird, from 83 millions to 52 millions per annum. 
Commutation under the Act is either hv a voluntary agreement, 
confirmed by the tithe commissioners,^® or by an award of the 
commissioners. The machinery for determining the tithe for any 
given year is as follows:— the Board of Tiwie is to cause the 
average prices per imperial bushel of each sort of British corn to 
be computed u’om the summaries sent by the inspectors of corn 
returns, obtained from the averages stated by the inspectors, and 
published in the London Gazette weekly, quarterly, and yearly, 
and a sc]»tennial average is to be obtained from the sum of the 
annual averages divided by seven (45 and 46 Viet. c. 37, suiiersed- 
iiig sect. 66 of the Act of 1836). The rent-charge is computed on the 
basis of one-third for wdicat, one-tlnrd for barley, and one-third 
for oats. The resjiectivc prices were originally fixed by 7 Will. IV. 
and 1 Viet. c. 69, s. 7 (as altered by the Lmidm Gazette of 9th 
December 1837), at 7s. IJd. for wdieat, 3s. 11 Jd. for barley, and 
28. 9d. for oats per bushel. The prices for 1887 were 4a. lid., 
38. lOd., and 2s. 74d. respectively. Owing to this fall in prices, 
tithe rent-charge which stood at £100 in 1836 was worth iu 1867 
only £87, 8s. lOd. 

After the coming into force of the Act of 1886 all lands were 
discharged from tithe, and the tithe rent-charge was substituted, 
payable by equal half-yearly payments, each Ist of July and 1st of 
January. A tenant paying tlfe rent-charge is to be allowed the 
same in account with his landlord. The charge thus ultimately 
falls upon the landlord, whether or not he pays it in the first in- 
stance to the tithe-owner. Land may be given instead of a rent- 
charge where the tithe-owmer is an ecclesiastical person. Gardena 
or small tenements may be exempt from tithe by 8 and 4 Viet. c. 
15. Later Acts ^ivo a power of redemption of rent-charge iu the 
case of land required for public purposes, settled land, &c. (9 and 
10 Viet. c. 73 ; 23 and 24 Viet. c. 98 ; 41 and 42 Viet. e. 42 ; 46 
and 46 Viet. c. 38). Merger of the rent-charge is allowed by 
tenants in fee or in tail under the Act of 1836, and by persons 
having powers of appintment, tenants for life, and owners of 
glebes under 1 and 2 Viet. c. 64 and 2 and 3 Viet. c. 62. The mode 
of recovery of arrears provided by the Act of 1886 was a new one. 
Up to that time arrears could not be distrained for, unless in 
exceptional cases. The remedy of the parson was a suit for 
subtraction of tithes, which, by 2 and 8 l^w. VI. c. 18, could 
only be brought in a spiritual court. The remedy of the lav 
holder was a suit or action in any temporal court by 32 Hen. VIIL 

9 2 fnsL, 641. 

By the Settled Land Act, 1862, the tithe eesnniMioaeni have, with other 
bodies, been merged in the land commissioners constittttsd by the Aet. 
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t. 7, It is proYifted hy the Act of 1886 that, if the rent-charge be 
In arrear for twenty-one days, the person entitled to it may, after 
ten ^ys’ notice hi writing, distrain upon the lands liable to the 
payment of it If it be in arrear for forty days, and there be no 
siwcient distress on the premises, a writ of /uUlere /aeiag poms^ 
aionem may issue, directing the Sheriff to summon a jury to assess 
arrears. Not more than two years* arrears can be recovered by 
either means. It appears from these sections of the Act that the 
charge binds the land alone, and that there is no personal liabilitv 
of either landlord or tenant. Though the charge is on the land, 
it is not on the inheritance, and it has been recently decided that 
arrears are not recoverable by sale of the lands out of which the 
rent-charge isBues.*^ The assessment of the rent-charge on wastes, 
common or Lammas lands, coppice wood, turnips, cattle agisted, &c., 
and the commutation of com rents created by local Acts, are the 
subject of s^ial provisions. The Act of 1636 and later Acts pro- 
vided for the division of the charge upon hop grounds, orchards, 
fruit plantations, and market gardens into the orainary and extra- 
oriiinary charge, the latter to be a rate ])cr acre in addition to the 
ordinary charge. The extraordinary tithe applies only while the 
land is cultivated as a hop ground, Ac., and in case of new cultiva- 
tion comes into operation gradually, the full rate not being levied 
at once. The incidence of tlie extraordinary tithe having been found 
an impediment to agiiculture, especially in Kent, the Extraordinary 
Tithe Commutation Act, 1886 (49 and 50 Viet. c. 54), was passed as 
a remedy. It provides that no extraordinary tithe is to be charged 
upon any land newly cultivated after the passing of the Act. With 
r^rd to land subject at the passing of the Act to extraordinary 
tithe, the Act enables the land commissioners to ceHify the capital 
value of the extraordinary tithe on each farm or parcel of land, the 
land to be charged in lieu of the tithe with the payment of an 
annual rent-charge equal to 4 per cent, on the capital value. The 
owner or any other person interested in the land may redeem the 
charge at its cunital value. Tithe rent-charge is subject by the 
Act of 1836 to all parliamentary, parochial, ana county rates, and is 
an hereditament within the Poor ^te Act of the same year (6 and 7 
Will. IV. c. 96). The latter Act further enacts that in estimating 
the net annual value of rateable hereditaments, the rent is to be 
estimated free, inter aliUf of tithe commutation rent-charge, if any.^ 

Scotland. — The terms ** tithes ** and “ teinds *' are both in use, but 
the latter is the more common. Teinds are either drawn in kind, 
valued, or ledeemed. Originally they were all drawn in kind, as in 
England, but their commutation or redemption was the subject of 
many Acts of the Scottish parliament, especially those passed in 
1633, the practical cflfect of which has been to make a fixed burden 
on the land take the place of a iluctiiating payment, and to sub- 
stitute a payment of one-fifth of the rout lor one- tenth of the pro- 
duce. Ill the first instance all teinds went to the church ; but, 
when at the Reformation the crown became proprietor of the church 
lauds, grants were made by it to the lords of erection or titulars 
of the tithes, laymen holding of the crown. The Act l.'>87, c. 29, 
annexed the cliurch lands to the crown, with certain exceptions in 
favour of lay holders and others All bishops’ teinds and those 
formerly part of the revenue of the cha}iel royal are now crown 
property. The Church Patronage Act of 1874 docs not affect the 
right to teinds of a patron or titular. Teinds in lay hands arc sub- 
ject to the burden of providing a suitable provision for the minister, 
the stipend being fixed by tbe Court of Teinds. All lauds are sub- 
ject to teinds exce]»t those which before the Pcforination were feued 
mm dcciviis mcliisui ct nunquam anUa separatism so that the grantee 
held lands and temds together. In order to prove such an exemp- 
tion, the person claiming under a deemm mcUism title must show 
that the lands and teinds belonged to a monastery, that the lands 
Were never teindable, that they were nova/ia, or reclarned by the 
monks themselves, that tlie title bears that the lands are held cum 
dccimis tncltisist &c., and that it is previous to 1587. The judges 
of the Court of Session sit as comrai.ss»ioiiers of teinds,-- a jurisdic- 
tion specially preserved by art. xix. of the Act of Union, — and 
exercise wider powers tliaii any existing body in England, as they 
possess at onco tb*' jurisdiction of a court of justice and of the 
English land comf.iissioners. The constitution and procedure of 
the Court of Teinds is regulated by 48 Geo. III. c. 138 and sub- 
sequent Acts.* 

/ref anef.— Many Acts of the Irish parliament deal with tithes, 
both generally and locally, tho eailiest being 33 Hon. VIII. c. 12, 
based upon the English Act, 28 lien. VI 11. c 20. Alter the 
‘I tithe war” at tho l^^ginning of the 19th century, a tithe cora|Mjsi- 
tion paysble by the occupier was fixed by 4 Geo. IV c 99. In 1838 
an annual rent-charge equal in amount to thrce-fourtlis of the tithe 


^ See, in addition to the authorities already cited, Montesquieu, 
ISsprii drs bk. xxxi. c. 12; Piadeaux, Eagle, On 

Tithes ; Sbelford, On the Tithe CommntatKm Acts ; Plulliniore, £o^ 
clesiastical Law, vol. ii., 1483 ; Stephen, Comm.t vol. ii. blc. iv. pt. ii. 
cli, xii. 

* See Seldeu, History of TiiheSm c. vii. a. 9; G. J. Bell, Princtplest 
l§ 837, 1147 ; W. Bell, Law Diet, and Digest^ “ Teinds.” 
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composition was sobstitutod for the latter by 1 and 2 Viet c. 109. 
The rent-charge is recoverable by distress where the person liable 
is the occupier, in other cases by action in the High Court of Justice, 
or by civil bill in claims under £20. The Irish Church Act, 1869 
(32 and 88 Viet c. 42), vests all tithe rent-charge then belonging 
to clergy of the Irisli Chuiyh in tho commissioners of church tem- 
poralities in Ireland. By that Act and the amending Act, 35 and 
86 Viet. c. 90, the commissioners are enabled to purchase the 
surrender or assignment of any subsisting lease of tithe rent-charge 
made by an ecclesiastical person or corporation, and to sell any 
rent-charge vested in them to the owner of the land charged 
therewith for a sum equal to twenty -two and a half years* pur- 
chase. (j. wf.) 

TITHONUS, a character of Greek mythology, a son or, 
according to others, a brother of Laomedon, king of Troy. 
He was beloved by Kos (the Morning), who carried him 
away and dwelt with him at the limit of tbe world, by the 
Ocean stream. Eos begged of Zeus that her lover might 
live for ever, and her request was granted ; but she forgot 
to ask immortal youth for him, so he shrivelled up into a 
hideous old man, whom Eos kept shut up in a chamber. 
At last Tithonus prayed to be rid of the burden of old age 
and was turned into a grasshopper. Eos had two sons by 
him— Memnon, king of Ethiopia, and Eniathion. Memnon 
was killed before Troy by Achilles ; but the legend is later 
than the Iliads which does not mention it. As to Eos her- 
self, her name is etymologically identical with the Sanskrit 
mh and the Latin aurora^ both meaning “morning.” Ac- 
cording to Hesiod, Eos was a daughter of Hyperion and 
Thea, and sister of the Sun and Moon. Homer represents 
her arising every morning from the couch of Tithonus to 
carry light to gods and men, drawn in a chariot up the 
sky by her swuft steeds Lampus and Phacthon. Her com- 
mon epithet in Homer is “rosy-fingered,” tho meaning of 
which is disputed. Besides Tithonus she loved Orion, till 
Artemis shot him with an aiTow in Ortygia. She also 
I loved and carried off the youthful hunter Cephalus; he 
w^os already married to Procris, to whom, in spite of his 
} infidelity, he was afterwards reconciled, A peculiar form 
! of the Cephalus legend is given by Apollodorus (iii. 14, 3): 
Cephalus, a sou of Hermes and Hersc, 'was carried off by 
Eos, and from their union in Syria sprang I’haethon. By 
Astrseus, Eos became the mother of the Morning Star and 
all the starry host. 

With regard to representations in art, the combat between Achilles 
and Memnon was figured on tlie chest of Cypselus (Pausaiiias, v. 
19, 1), and it appeals on early Gieek vases of Melos, Corinth, and 
Chalcis. There was a group of Kos carrying off Cephalus on tho 
) roof of tbe Stoa Busileios at Atlieiis, and the same scene was repre- 
sented on the throne at Ainyclre (Pans., i. 3, 1; iii. 18, 12). It 
i also appears on vases, and formed an acroterion group on the temple 
at l)eloM. Eos in her chariot is represented on vases. 

See Bosche), Auftfuhrhdkcs Lerikon der gntch «. rom. Myitvalagitm ?• «/. 

TITIAN (1177-1576). Tiziano Vecellio, or Vecelli, 
one of the greatest jiainters of tho world, and in especial 
the typical representative of the Venetian school, 'was com- 
monly called during his lifetime “ Da Caclore,” from the 
place of hifi birth, and has also been designated “11 
Divino.” The country of Cadore, in tho Eriuli, barren 
and poor, is watered by the Piavo torrent jioured forth 
from the Carnic Alps, and is at no great distance from 
Tyrol. Titian, therefore, was not in any sense a Venetian 
of the lagoons and Adriatic^ but was native to a country, 
and a range of association, perception, and observation, of 
a directly different kind. Venice conquered Friuli at a 
date not very remote from the birth of Titian; and (^‘adore, 
having to choose between Venetian and iinjienal allegiance, 
declared for the former. Apiiroaeliing tho castle of (.Vlore 
from the village Sotto Oastello, one passes on the right a 
cottage of humble jiretensions, inscribed as Titian’s birth- 
place ; the precise locality is named Arsoiiale. The near 
mountain — all this range of hills being of dolomite for- 
mation — is called Marmarolo. At the neighbouring village 
of Valle was fought in Titian’s lifetime the battle of 



Cadore, a Venetian Victory which he recorded .in a paint- 
ing. In the 12th centuiy the count of Camino became 
count also of Cadore. He was called Guecello ; and this 
name descended in 1321 to the podesth (or n[^.yor) of 
Cadore, to the stock to which the painter belonged. 
Titian, one of a family of four, and son of Gregorio 
Vecelli, a distinguished councillor and soldier, and of bis 
wife Lucia, was born in 1477. 

It used to be said that Titian, when a child, painted 
upon the wall of the Casa Sampieri, with flower-juice, a 
Madonna and Infant with a boy-angel; but modern 
connoisseurs say that the picture is a common work, of a 
date later than Titian’s decease. He was still a child 
when sent by his parents tp Venice, to an uncle’s house. 
There he was placed under an art-teacher, who i^y per- 
haps have been Sebastiano Zuccato, a mosaicist and 
iminter now forgotten. He next Ij^came a pupil of 
Gentile Bellini, whom he left after a while, because the 
master considered him too offhand in work. Here he had 
the opportunity of studying many fine antiques. His 
last instructor was Giovanni Bellini ; but Titian was not 
altogether satisfied with his tutoring. The youth was a 
contemporary of Giorgione and Palma (Vecchio); when 
his period of pupilage expired, he is surmised to have 
entered into a sort of |)artnership with Giorgione. A 
fresco of Hercules on the Morosini Palace is said to have 
been one of his earliest works; others were the Virgin 
and Child, in the Vienna Belvedere, and the Visitation of 
Mary and Elizabeth (from the convent of S. Andrea), now 
in the Venetian academy. In 1507-8 Giorgione was com- 
missioned by the state to execute frescos on the re-erectcd 
Fondaco de’ Tedeschi. Titian and Morto da Feltre worked 
along with him, and some fragments of Titian’s paintings, 
which are reputed to have surpassed Giorgione’s, are still 
discernible. According to one account, Giorgione was 
nettled at this superiority, and denied Titian admittance 
to his house thenceforth. Stories of jealousies between 
painters are rife in all regions, and in none more than 
in the Venetian, — various statements of this kind apply- 
ing to Titian himself. One should neither accept nor re- 
ject them uninquiringly ; counter-evidence of some weight 
can be cited for Vecelli’s vindication in relation to Moroni, 
Correggio, Lotto, and Coello. Towards 1511, after the 
cessation of the League of Cambrai — which had endea- 
voured to shatter the power of the Venetian republic, and 
had at any rate succeeded in clipping the wings of the 
lion of St Mark — Vecelli went to Padua, and painted in 
the Scuola di S. Antonio a series of frescos, which con- 
tinue to be an object of high curiosity to the students 
of his genius, although they cannot be matched against 
his finest achievements in oil painting. Another fresco, 
dated 1523, is St Christopher carrying the Infant Clirist, 
at the foot of the doge’s steps in the ducal palace of 
Venice. From Padua d^tian in 1512 returned to Venice; 
and in 1513 he obtained a broker’s patent in the Fondaco 
de’ Tedeschi, termed “ La Sanseria ” or “ Senseria ” (a pri- 
vilege much coveted by rising or risen artists), and became 
superintendent of the Government works, being especially 
chaigdd to complete the paintings left unfinished by Gio- 
vanni Beliini in the hall of the great council in the ducal 
palace. He set up an atelier on the Grand Canal, at S. 
Samuele,— ;the precise site being now unknown. It was 
not until 1516, upon the death of Bellini, that he came 
into actual oz^joyment of his patent; at the same date an 
arrangement for painting was entered into with Titian 
alone, to the exclusion of other artists who had heretofore 
been associated with him. The patent yielded him a good 
annuity — 120 crowns — ^and exempted him from certain 
taxes,— he being bound in return to paint likenesses of 
the successive doges of his time at the fixed price of eight 


clrowns each. The actual number which ha Executed waif 
'five. Titian, it may be well to note as a landmark in this 
all but centenarian life of incessant artistic labour and 
productiveness, was now in the fortieth year of his age. 
The same year, 1516, witnessed «his first journey to F6^ 
rara. Two years later was produced, for t^e high altax of 
the church 6f the Frari, one of his moat world-renowned 
masterpieces, the Assumption of the Madonna, now in the 
Venetian academy. It excited a vast sensation, being 
indeed the most extraordinary piece of colourist execution 
on a great scale which Italy had yet seen. The signoria 
took note of the facts, and did not fail to observe that 
Titian was neglecting his work in the hall of the great 
council. 

Vecelli was now at the height of his fame ; and towards 
1521, following the production of a figure of St Sebastian 
for the papal legate in Brescia (a work of which there 
are numerous replicas), purchasers became extremely urgent 
for his productions. It may have been about 1523, after 
some irregular living and a consequent fever, that he 
married a lady of whom only the Christian name, Cecilia, 
has come down to us ; her first child, Pomponio, was bom 
in 1525, and two (or perhaps three) others followed. 
Towards 1526 he became acquainted, and soon exceedingly 
intimate, with Pietro Aretino, the literary bravo, of influ- 
ence and audacity hitherto unexampled, who figures so 
strangely in the chronicles of the time. Titian sent a 
portrait of him to Gonzaga, duke of Mantua. A great 
affliction befell him in August 1530, in the death of his 
wife. He then, with his three children — one of them 
being the infant Lavinia, whose birth had been fatal to the 
mother — ^removed to a new home, and got his sister Orsa 
to come from Cadore and take charge of the household. 
The mansion, dlfflcult now to find, is in the Biri Grande, 
then a fashionable suburb, being in the extreme end of 
Venice on the sea, with beautiful gardens and a look-out 
towards Mutano. In 1 532 he paint^ in Bologna a portrait 
of the emj>eror Charles V., and was created a count jiala- 
tine and^knight of the Golden Spur, his children also 
being made nobles of the empire, — for a painter, honours 
of an unexampled kind. 

The Venetian Government, dissatisfied at Titian’s neg- 
lect of the work for the ducal palace, ordered him in 
1538 to refund the money which he had received for 
time unemployed ; and Pordenone, his formidable rival of 
recent years, was installed in his place. At the end of a 
year, however, Pordenone died; and Titian, who had 
meanwhile applied himself diligently to painting in the 
hall the battle of Cadore, was reinstated. This great 
picture, which was burned'with several others in 1577, 
represented in lifepsize the moment at which the Venetian 
captain, D’Alviano, fronted the enemy, with horses and 
men crashing down into the stream. Fontana’s engraving, 
and a sketch by Titian himself in the gallery of the Uffizi 
in Florence, record the energetic composition. As a matter 
of professional and worldly success, his poifition from about 
this time may be regarded as higher than that of any other 
painter known to history, except Baphael, Michelangelo, 
and at a later date Bubens. In 1540 he received a pen- 
sion from D’Avalos, Marquis del Vasto, and an annuity of 
200 crowns (which was afterwards doubled) from Charles 
V. on the treasury of Milan. Another source of profit — 
for he was always sufflciently keen after money — was a 
contract, obtained in 1542, for supplying grain to Cadore, 
which he visited with regularity almost every year, and 
where he wm both generous and influential. Ws reminds 
us of Shakespeare and his relations to his birthplace, 
Stratford-on-Avon; and indeed the great Venetian and 
the greatelr Englishman had something akin in the essen- 
tially nai^wmJ tone of their inspiration and performance^ 



i iSte {mrsoiiU tendenc^ each to look after practical 
sneoeiN» and “the main chance” rather than to i¥ork out 
aepirations and pursue ideala Titian had a favourite 
villa on the neighbouring Manzi» Hill» from which (it may 
be inferred) he made his chief observations of landscape 
form and effect. The so-called Titian’s mill, constantly 
discernible in his studies, is at OoUontola, near Belluno. 
A visit was paid to Borne in 1546, when he obtained the 
freedom of the city^ his immediate predecessor in that 
honour having been Michelangelo in 1537. He could at 
the same time hairo succeeded the painter Fra Sebastiano 
in his lucrative office of the piombo, and he made no scruple 
of becoming a friar for the purpose; but this project 
lapsed through his being summoned away from Venice in 
1547 to paint Charles Y, and others in Augsburg. He 
was there a^n in 1550, and executed the portrait of 
Philip n., which w^ sent to England and proved a potent 
auxiliary in the suit of the prince for the hand of Queen 
Mary, In the preceding year Vecelli had affianced his 
daughter Lavinia, the beautiful girl whom he loved deeply 
and painted various times, to Comelio Sarcinelli of Serra- 
valle ; she had succeeded her aunt Orsa, now deceased, as 
the manager of the household, which, with the lordly in- 
come that Titian made by this time, was placed on a cor- 
responding footing. The marriage took place in 1554. 
She died in childbirth in 1560. The years 1551 and 
1552 were among those in which Titian worked least 
assiduously, — a circumstance which need excite no surprise 
in the case of a man aged about seventy-five. He was at 
the council of Trent towards 1555, of which his admirable 
picture or finished sketch in the Louvre bears record. He 
was never in Spain, notwithstanding tlm many statements 
which have been made in the affirmative. Titikn’s friend 
Aretino died suddenly in 1556, and another close inti- 
mate, the sculptor and architect ^nsovino, in 1570. With 
his European fame, and many sources of wealth, Vecelli 
is the last man one would suppose to have been under tlie 
necessity of writing querulous and dunning letters for pay- 
ment, especially when the defaulter addressed was lord of 
Spain and of the American Indies ; yet he had constantly 
to complain that his pictures remained unpaid for and his 
pensions in arrear, and in the very year of his death 
(February) he recites the many pictures which he had 
sent within the preceding twenty years without receiving 
their price. In fact, there is ground for thinking that all 
his pensions and privileges, large as they were nominally, 
brought in but precarious returns. It has been pointed 
out that in the summer of 1566 (when he was elected into 
the Florentine academy) he made an official declaration of 
his income, and put down the various items apparently 
below their value, not naming at all his salary or pensions. 
Possibly there was but too much reason for the omission. 

In September 1566 Titian went to Cadore and designed 
- the decorations for the church at Pieve, partly executed 

L by his pupils. One of these is a Transfiguration, another 
^^,an Annunciation (now in S. Salvatore, Venice), inscribed 
fecit,” by way of protest (it is said) against 
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j^iWhen the plague,^ whi ch was then raging in 
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Venice, seized bim, and carried him off on 27th August 
1676. He waa buried in the church of the Frari, as at first 
intended, and his Pieth was finished by Palma Giovane. 
He lies near his own famous painting, the Madonna di 
Casa Pesaro. No memorial marked his grave, until by 
Austrian command Canova executed the monument so well 
known to sightseers. Immediately after Titian’s own 
death, his son and pictorial assistant Orazio died of the 
same epidemic. His sumptuous mansion was plundered 
during the plague by thieves, wlio prowled about, scarce 
controlled. 

Titian was a man of correct features and handsome person, with 
an uncommon air of penetrating observation and self -possessed 
composure,— a Venetian presence worthy to pair with any of those 
** most potent, grave, and reverend signors^* whom Ins pencil has 
transmitted to posterity. He was highly distinguished, coui*teou8, 
and winning in society, personally unassuming, and a fine speaker, 
eigoying (as is said by Vasari, who saw him in the spring of 1566) 
health and prosjierity unequalled. The numerous heads currently 
named Titian’s Mistress might dispose us to regard the ])ainter 
as a man of more than usually relaxed morals ; the fact is, however, 
that these titles are mere fancy-names, and no inference one way or 
the other cun be drawn from them. He gave splendid entertain- 
ments at times ; and it is related that, when Henry 111, of France 
passed through Venice on his way from Poland to take the French 
throne, he called on Titian wuth a train of nobles, and the yminter 
presented him as a gift with all the pictures of which he inquired 
the price. He was not a man of universal genius or vaiied faculty 
and accomplishment, like liConardo da Vinci and Michelangelo ; 
his one gre^at and supreme endowment w^as that of painting. 

.Ever since Titian rose into celebnty the general verdict has been 
that he is the greatest of painters, considered technically. In 
the first place neither the method of fresco ]>ainti!ig nor work of 
the colossal scale to which fresco painting ministers is here in 
question. Titian’s province is that of oil painting, and of painting 
on a scale which, though often large and grand, is not colossal either 
in dimension or in inspiration. Titian may propeily he regarded 
fiB the greatest manipulator of paint in relation to colour, tone, 
luminosity, richness, texture, surface, and liarmony, and with a 
view to the production of a pictorial whole conveying to the eye 
a true, dignified, and beautiful impression of its general subject- 
matter and of the objects of sense which form its constituent )>arts. 
In this sense Titian has never been deposed from his sovereignty 
in painting, nor can one forecast the time in which he will he 
deposed. For the complex of qualities which wo sum up in the 
words colour, handling, and general force and liarmony of effect, 
he stands unmatched, although in particular items of forcible or 
impressive execution — not to speak of creative invention— some 
painters, one in one respect and another in another, may indisput- 
ably bo preferred to him. He carried to its acme that great colourist 
conception of the Venetian school of which the first masterjdeces 
are due to the two Bellini, to Carpaccio, and, with more fully deve- 
lo|)ed suavity of manner, to Giorgione. Pre-eminent inventive 
power or sublimity of intellect he never evinced. Even in energy 
of action and more especially in majesty or affluence of composition 
the palm is not his ; it is (so far as concerns the Venetian school) 
assignable to Tintoretto. Titian is a painter who by wondrous 
magic of genius and of art satisfies the eye, and through the eye 
the feelings,— sometimes the mind. 

Titian’s pictures abound with memories of his home-country and 
of the region which led from the hill -summits of Cadore to the 
queen -city of the Adriatic. He was almost the first painter to 
exhibit an appreciation of mountains, mainly tliose of a turieted 
type, exemplified in the Dolomites. Indeed he gave to landscape 
generally a new and original vitality, expressing the quality ol the 
objects of nature and their control over the sentiments and ima- 
gination witli a force that had never before been approached The 
earliest Italian picture expressly designated as “landscape” was 
one which Vecelli sent in 1552 to Philip II. His prodn/'tivc faculty 
was immense, even when we allow' for the abnormal length of his 
professional career. In Italy, England, and elsewhere iiioie than a 
thousand yuctures figure as Titian’s ; of these about 250 may be 
regarded as dubious or spurious. There are, for instance, 0 pniurcs 
in the Ixmdon National Gallery, 18 in the louvre, lb m the 1 itti, 
18 in the Ulfizi, 7 in the Naples museum, 8 in tljic Venetian acatiemy 
(besides the series in the private meeting -hall), and 41 iii the 
Madrid museum. 

Naturally a good deal of attention has been given by 
connoisseurs, and experts to yirobing the seci(‘t of liow Jitian 
managed to obtain such astonishing results in colour and surlace. 
The upshot of this research is but meagre j the senet seems to be 
not so much one of workmanship as of faculty. His figures w'cro 
put in with the brush dipped in a brown solution, and then alterou 
and worked up as his intention developed. The later pictures were 



touched off rapidly, telliu^ well from a distant Tiew. He himaalf 
averred that after bis viaTt to Botiie in 1646 he had matly itn* 
proved in art ; and in his very last days he 8aid*-<certaiiuy wiui the 
modesty of genius, perhaps also with some of the tenacity of old age 
—that he was then beginning to understand what painting meant 
In his earlier pictures the gamut of colour rests mainly upon red 
and green, in the later ones upon deep yellow and blue. The 
pigments which he used were nothing unusual ; indeed they were 
both few and common. Bilma Giovano records that Vecelli would 
set pictures aside for months, and afterwards, examining them with 
a stern countenance as if they were his mortal enemies, would set 
to work upon them like a man possessed ; also that he kept many 
pictures in progress at the same time, turning from one to the 
other, and tnat in his final operations lie worked far more with 
finger than with brush. It has been said, and probably with 
truth, that he tried to emulate Palma Yecchio in softness as well 
as Giorgione in richness. Michelangelo's verdict after inmeting 
the picture of Danae in the Rain of Gold, executed in 1646, has 
often been ouotod. He said, “ That man would have had no equal 
if art had done as much for him as nature.” He was thinking 
principally of severity and majesty of draughtsmanship, for he 
added, “ Pity that in Venice tliey don’t learn how to draw welL” 
As a draughtsman of the human figure Titian was not only 
competent but good and fine, and he is reported to have studied 
anatomy deeply ; but one can easily understand tliat ho fell not a 
little snort of the standard of Michelangelo, and even of other 
leading Florentines. He was wont to jiaint in a nude figure with 
Venetuin red, supplemented by a little lake in the contour and 
towards the extremities. He observed that a colourist ought to 
manipulate white, black, and red, and that the carnations cannot 
bo done in a first painting, but by replicating various tints and 
mingling the colours. He distane^ all predecessors in the study 
of colour as applied to draperies, — working on the princmle (in 
which Gioi^ione may perhaps have foi*estalled him) that red comes 
forward to the eye, yellow retains the rays of light, and blue assi- 
milates to shadow. In his subject -pictures the figures are not 
very numerous, and the attitudes are mostly i*eserved ; even in 
luicchanals or battles the athletic display has more of facility than 
of furor. His architectural scenes were sometimes executed by 
other persons, especially the Rosas of Brescia. The glow of late 
afternoon, or the passionate anlour of early sundown, was much 
affected by Titian in the lighting of his pictures. Generally it may 
be said that he took great pains in oouipieting his works, and pains 
also in concealing the traces of labour. He appears to have had 
little liking for teaching, partly from distaste of the trouble, and 
paitly (if we are to believe biographers) from jealousy. He was 
quite willing, however, to turn to some account the work of his 
scholars ; it is related that on going out -of-doors ho would leave 
his studio open, so that the pupils had a clandestine ojipoiliunity 
of copying his works, and if the copies proved of saleable quality 
he would Duy them cheap, touch them up, and resell them. 

Titian’s family relations appear to have been liappy, except as 
regards his eldest sou Pomponio. This youth, at the age of six, 
was launched upon the ecclesiastical career; but he proved wasteful 
and worthless, and Titian at last got so disgusted with him that 
ho obtained the transfer to a nephew of a benefice destined for 
Pomponio. The fortune which he left was, after his decease, 
squandered by the tonsured prodigal. The other son Orazio, bom 
towards 1528, who (as we have seen) assisted Titian professionally, 
became a portrait-painter of mark, — some of liis likenesses, almost 
comparable with l^tian’s own, being often confounded with liis 
by owner.** and connoissoiirs. He executed an important ]»icturo 
in the hall of the great council, destroyed by fire. He ^ve to 
alchemy some of the time which might have been liestowed upon 
painting Several other artists of the Vecelli family followed in 
the wake of Titian. Francesco Vecelli, his elder brother, was in- 
troduced to painting by Titian (it is said at the age of twelve, 
but clironology will hardly admit of this), and painted in the 
church of S. Vito in Oodore a picture of the titular saint armed. 
This was a noteworthy performance, of which Titian (the usual 
story) became jealous ; so Francesco w'os diverted from painting to 
soldiering, and afterwards to mercantile life. Marco Veeelh, called 
Marco di Tiziano, Titian’s nephew, born in 1545, was constantly 
vnth the master in his old age, and learned his methods ot work. 
He has left some able productions, — in the ducal palace, the Meet- 
ing of Charles V. and Clement VII. in 1529 ; in S. Giacomo di 
Rialto, an Annunciation ; in 8S. Giovanni e Paolo, Chri.st Fulminant 
A son of Marco, named Tiziano (or Tizianello), painted early in the 
17th centuzy. From a difieront branch of the family came Fabrizio 
di Rttoi^, a painter who died in 1580. His brother Cesarc, who 
also loft some pictures, is well known by his book of engraved 
costumes, Abiti Antwhi € Modemi. Tommaso Vecelli, also a 
painter, died in 1620. There was another relative, Girolamo Dante, 
wlio, being a scholar and assistant of Titian, was called Girolamo di 
Tiziano. Various pictures of his were touched up by the master, 
and are difficult to distinguish from originals. Apart from mom- 
hers of his family, the scholars of Titian were not numerous; 


Paris Bordone and Bonifazb were the two of superior exoelleikoe. 
Domenico Teoscopoli (or Domenico Greco) was employ^ by the 
master to engrave from his works. It is said that Titian himself 
engraved on copper and on wood, but this may well be questioned. 

We must now briefly advert to Titian’s individual works, taking 
them in approximate order of time, and merely dividing portraits 
from other pictores. Details already given indicate that ne did not 
exhibit any extreme precocity ; the earliest works which we proceed 
to mention may date towards 1505. In the chaiiel of S. Rooco, 
Venice, is his Christ Carrying the Cross, now greatly dilapidated, 
which was an object of so much poiiular devotion as to produce 
offerings which formed the first funds for building the Scuola di 
S. Rocco ; in the scuola itself is his Man of Sorrows. The singu- 
larly beautiful picture (see Schools of Paintinc, vol. xxi p. 436, 
fig. 16) in the Borghese Palace in Rome, commonly named Divine 
and Human Love (by some, Artless and Sated Love), bears some 
obvious relation to the style of Palma Vecchio. The story goes that 
Titian was enamoured of Palma’s daughter ; but nothing distinct 
on this point is forthcoming. The Tribute Money (Christ and the 
Pharisee), now in the Dresden gallery, dates towards 1508 ; Titian is 
said to liave painted this highly finished yet not ** niggling” picture 
in order to prove to some Germans that the effect of aetau could be 
produced without those extreme minuti&s which mark the style of 
Albert Diirer. The St Mark in tlie church of the Salute — the 
evangelist enthroned, along with SS. Sebastian, Roeh, Cosmo, and 
Damiano — a picture much in the style of Giorgione, belongs to 
1512. Towards 1518 was painted, also in the same class of style, 
the Three Ages, nowin Bridgewater House, — a woman guiding the 
fingers of a ^epherd on a reed-pipe, Imo sleeping children, a cupid, 
an old man with two skulls, and a second shepherd in the distance, 
— one of the most ^loetically impressive among all Titian’s works. 
Another work of approximate date was the Worship of Venus, in 
the Madrid museum, showing a statue of Venus, two nymphs, 
numerous ciipids hunting a hare, and other figures. Two ot the 
London Katioiial Gallery pictures — the Holy Family and St Catlic- 
riuo and the Noli Me Tangere— were going on at much tlie same 
time as the great Assumption of the Madonna. In 1521 Vecelli 
finished a painting which had long been due to Duke Alphonso of 
Ferrara, probably the Bacchanal, with Ariadne dozing over her 
wine -cup, which is now in Madrid, The famous Bacchus and 
Ariadne in tlie National Gallery was produced for the same patron, 
in 1523. The Flora of the Uflizi, the Venus of Darmstadt, and the 
lovely Venus Anadyomene of the Bridgewater Gallery may date a 
year or so earlier. Another work of 152*2 is the stupendous En- 
tombment of Christ in the Louvre, whose depth of colour and of 
shadow stands as the pictorial equivalent of individual facial 
expression; the same composition, a less admirable woik, appeals 
in the Manfrini Gallery. The Louvre picture comes Irom the 
Goiizaga collection and from the gallery of Charles I. in White- 
hall. In 1630 Titian completed the St Peter Martyr for the 
church of SS. Giovanni e Paolo ; for this work he bore off the 
prize in cornfietition with Palma Vecchio and Pordcnonc. Of all 
iiis pictures this was the most daring in design of action, while 
it yielded to none in general power of workmanship and of feeling. 
It showe*! the influence of Michelangelo, who was in Venice while 
Vecelli was engaged upon it. A calamitous fire destroyed it in 
1867 ; the copy of it which has taken its place is the handiwork of 
Cardi da Cigoli. To 1530 belongs also the Madonna del Coniglio 
(Louvre), painted for Gonzaga ; to 1536 the Venus of Florence ; 
to 1638 the jHirtraits of the Twelve Ciesars, for Gonzaga ; ami 
to 1539 the Presentation of the Virgin in the Temple, — one of the 
conspicuous examples in the Venetian academy, yet not of the 
first interest or importance. About 1640 were done the forcible 
but rather uninspired jpaintings for 8. Spirito, Venice, now in the 
church of the Salute — Cain Killing Abel, the Sacrifice of Abraham, 
and David and Goliath ; in 1543 the Ecoe Homo of the Vienna 
gallery, where Arotino fibres as Pilate. The Venus and Cupid 
of Florence, the Venus or Madrid, and the Supper of Emmaus in 
the Louvre wTre still in hand, or just completed, when Titian 
was summoned to Augsburg in 1547. In 1554 he sent 
11. in England a second Danae and a Venus and Adonis^ 
the same time he sent to Charles V. a Trinity (or, 
himself termed it, Last Judgment), which represented 
with his family and others, all in shrouds, praying 
head ; Moses and various other ])er8onages are al8| 

This was the object upon which Charles continued to^ 
fixed until the film of death closed on them. Later 
1558 onwards, are the Martyrdom of St Lawrence, Cl 
with Thoms (Louvre), Diana and Actesou, Diana 
Jupiter and Antiope, the Magdalene, Chri^ in the 
Europa, — ^the last six for Philip II. ; of the two Diana i 
are duplicates in London and in Vienna. Philip, it will 
was equally aufaU with nudities and with sanctities, 
and Antiope, now much restored, is commonly called 
Pardo, having at first been in the Pardo Palace. Th( 
here spoken of (1561) seems to be the picture now 
of Florence ; Titian, in one of his letters, said that it 
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nopnlir jpiotttre he had erer Minted. In 1568 YeceAli offered to 
Philip IL hie Last Sapper, which had been in hand for six years : 
it was cat down in the j^corial to eoit a particular space, ana 
offers now little noticeable beyond the fine grouping. The St 
Jerome of the Brera Gallery in Milan, a work of wonderful energy, 
spirit, and force, especially for a more than octogenarian hand, 
was j^bably rather earlier than this ; there is a replica of it in 
the &icorial. One of the master’s latest pictures (1574-76) is in 
Madrid, and commemorates the Battle of Lepwto ; it is a work 
of failing poweiv-but still the power of a Titian. Two of the 
mosaics m St Mark’s church, Venice, — the Mark in .pontificals, 
and the sword-sheathinff angel on the right of the high altar,— are 
after Yecelli’s desigM ; but they are contearr to the true spirit of 
^ mosaic work, and tfie Mark in especial is a decided eyesore. 

We now turn to the portraits, — ^works so great in style, so stately, 
and in ^e best sense so simple in perception and feeling that, after 
allowing everything which can bo said on behalf of some other 
masters of the craft, such as Raphael, Yelaz(|aez, Rubens, and 
^mbrandt, one is still compelled to say that Titian stands on the 
whole supreme. Among the nighest examples are — ^Alphonso, duke 
of Ferrara (Madrid) ; the same duke and his second wife Laura 
Dianti (Louvre), commonly called Titian and his Mistress ; Francis 
I. (Louvre), painted towards 1536, but not from direct sittings, for 
Titian never saw the French king ; various likenesses of himself, 
one of about 1542, and another of 1562 ; Paul III., also the same 
TK^ with his grandsons Cardinal Alessandro and Duke Ottavio 
(Tuples), — ^the former, done in about four weeks, was prasented to 
the pontiff in May 1543, and cost two gold ducats ; Pietro Aretino 
(Pitti) ; Titian’s daughter Lavinia (with a fan in the Dresden 
gallery, with a jewelled casket in Lord Cowper’s collection) ; the 
Cornaro Family (Alnwick Castle) ; L’Homme au Gant (Louvre), 
an unknown personage, youthful and handsome, the nt phis ultra 
of portraiture ; Sansovino, Eleonora duchess of Urbino, Francesco 
duke of Urbino, Catherine (’oriiuro queen of Cyprus (these four are 
in the Uffizi) ; Charles V. on horseback (Madrid) ; Cardinal Bembo 
(Naples), discovered in an uncared-for condition in 1878, very 
unlike the portrait in the Barberiui Gallery. Tlie female portraits 
done by Titian are few, and are almost invariably of women of 
exalted rank. Of Ariosto, with wboiii Titian W'as intimate in 
Ferrara, though there may jirobably hove been nothing approach- 
ing to a romantic friendship between them, the painter is said to 
have done three jiortraits. Much uncertainty, however, besets this 
matter. One of the three appears as a woodcut in an edition of the 
Orlai\do Funoso, A seconu, now at Cobham Hall, corresponds 
with the woodcut likeness, and is signed *‘Titiaiius F.” The 
third, a work of admirable beauty, and a most fitting likeness of a 
poet, is in the National Gallery of London. It is diificult, how- 
ever, to reconcile the features here with the other portraits, and 
some cDuiioisseiirs do not admit that the work is really a Titian. 

-For EngliHh rcadci’s, the Li/e and T%im^ of Titian by Crowe 
atxl Cavalcttselle (1877) hoa auiienuided all pre^iou8 works, such as these of 
Hir Abraham Hume (18211) ana Northcoto (1680), Mr Josiah Gilbert's book, 
(Jtw/orr, or Titmn'a (1800), supplies many interesting side-lights on the 

Butuect. Mr R F. Heath's monograph (1880) is founded luamly on Crowe and 
Cavalcaselle and on Gilbert, and foiins a very convenient compendium. In 
Italian, see tlie usual authorities- Ticozzi, RidolO, Lanzi, &c. (W. M. R ) 

TITLES OF HONOUR are words and phrases used 
for marking and distinguishing the rank or station of 
the persons to whom they are assigned and appropriated. 
Whatever may have been their actual or verbal origin, it 
is certain that among nations which have made any con- 
siderable progress in civilization their immediate derivation 
has been in the great majority of cases from some kind of 
public office or employment. As Mr Freeman has pointed 
out,^ the principal exceptions to this rule are the merely 
complimentary additions which it is usual to accord in 
Europe and America to persons who have no ascertained 
place or precedence in the social scale. Among ourselves 
“ mister ” or “ master ” (inaf/ister) and its feminine equiva- 
lents, and on the Continent 9 \>gnor^ senor, and sieur (senior) 
and their feminine equivalents, are the leading examples. 
They are employed simply to avoid the necessity of calling 
those to whom they are applied by their proper names 
only, and are not indicative of any special rank or 
station. In I'ranco, however, inaltre^ which answers to 
our mister or master, is the professional designation of an 
oioocfxt^ and in England “sir,’’ which answ^ers to sigTwr, 
and sievr^ is the appropriate prefix to the Christian 
name and surname of a baronet or a knight. Of the 
derivatives of dominus — don^ donna, and dame — the last 
in French compounded like smir with the possessive pro- 
* In LongmaiCs Mag., vol. ii. p. 477 so 
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noun in ordinary speech and appearing in madcume as 
the feminine equivalent of monsieur, much the same 
may be said as of the derivatives of magister and senior. 
And, although our word “ lord ” has a special reference to 
the House of Lords, as the Gorman Herr has to the 
Herrenhaus in certain of its uses, it largely partakes of 
the character which belongs to them. Its derivation is 
analogous to theirs, and within somewhat narrower limits 
it is almost as indiscriminately employed. More strictly 
lord and lady are the equivalents of baron and baroness, 
the fifth grade of the British peerage.^ But colloquially 
it is applied to all grades of the peerage except the first ; 
and, though duchesses are not called ladies in society, 
dukes are unquestionably lords in their capacity as member, 
of the second chamber of the legislature. Certain of tht 
sons and daughters of peers are lords and ladies by courtesy, 
while the wives of baronets are legally and tlio wives of 
knights are conventionally called ladies, although the wives 
of knights are more accurately described as dames. But 
besides this we have our lord the king and our lady the 
queen, lord bishops, lord lieutenants, lord justices, lord 
advocates, lord mayors, lord provosts, lords of the council, 
lords of the treasury, lords of the admiralty, lords of 
manors, and a variety of other lords who liave no neces- 
sary connexion with the nobility. Lord and lady in fact 
are among the titles of honour which have never been 
historically associated with any particular function. Lord 
was originally in Anglo-Saxon hWford, probably a corrup- 
tion of hldfweard, “the warden of bread.” Lady in 
Anglo-Saxon is hlsefdige, and has also some connection 
with hldf. Neither name acquired by means of official 
association any definite signification beyond the more or 
less gciieral ascription of superiority.® 

It is exceedingly difficult to distribute titles of honour 
into rigidly distinct categories. The following is as near 
an approximation as wo arc able to make. 

I. Sujyrenie Sovereign Titles . — Among titles impl>i))g sovereignty 
the fiist pla»’o is occupied by “emperor” and “king.” Under 
existing internatioi al arrangements the crowned heads of Europe 
tako precedence according to the date of their accession, and their 
rank is piecisely the .same, whetlier their style is imperial oi royal. 
But the proper meaning of emperor is the cliicf of a eonfederution 
of states of which king*? are memhers. The German emperor is au 
emperor in this sense, and lie of course has ]>reeedenee ot the kings 
of Saxony, Bavaria, and Wurtemherg, whose dominions are in- 
cluded in his empire But neither he nor the ernpuKn-s of Kussia 
and Austria have any precedence as such of the queen of the 
United Kingdom or the kings of Italy and Spam. Originally the 
title of king was superior to that of cmjieror, ami it w*as to avoid 
the assumiition of the superior title of nix that the chief ma^- 
btrates of Rome adopted the names of (Tawor, imperatur, and /rrin- 
ceps to signalize their authority. As mperator was the distinctive 
title of the ruler of the Western empire, so fiaaCKev^ wns the dis- 
tinctive title of the ruler of the Eastern empire, and the Greek 
gaaCKeM is the exact equivalent of the Latin rex. The emperor of 
the East was called aiWoKpdrup as w ell as ^affiXcus. But paaiMi 
came to mean the same as impcrator in so sjieeial a w'-ay that tho 
word W'as borrowed to express what had growm to be the in- 
ferior dignity of king.* Under Charlemagne the imperial style of 
Romo and the loyal stylo of Geimaiiy were united ^ It was, 

^ “ The buron alone among the ranks of peerage can liardly be callt d 
official, except so far as peerage itself is an office. His title uitlier 
marks a rank or class than an office ; it does not at once pf>u»t out evin 
the memory of distinct functions like those of tho duke, tlie marquis, 

I or the earl” {Ltmginan* s Mag., vol. ii. p. 483). 
j • Muller, Lect. ScL Ijieng., 2d ser., p. 25.'). 

I * IfYeeinan, Com jiarative Politics, pp. 161-162. 

• “The great tnutnph in the life of Chailes the Gicat was when tho 
ambassadors of the Eastern emperor M ichael addressed him according 
to the full, imperial style (FIgiuhard, Annals, 812 ), ‘ A<iuisgruiii, ubi ad 
imperatorem venenint . , . more suo, id est, Giirca lingua, laudes ei 
dixerant, Imperaiorem eum et Basilevm appellantcs (Freeman, Com- 
parative Politics, p. 353). Mr Frecm.m notices also the great con- 
troversy concerning the imperial titles, especially the word ^aaiXivs, 
which arose three generations later between the enqierors Basil the 
Macedonian and Lewis the Second. See also John Lydus, Pe 
MagistrtUihns, 1, 3, on tho dustinction between ri'>po.vvoi, 
a^oKpnr^ip discussed in Freeman, Comp. Pol., p 445. 
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howerer, from Cflasar, which was common to the Western and the 
£astem emperors alike, that the Teutonic word for emperor*—* 
kaiser-^waa derived. Until recent times, in feet, no sovereign 
thought of calling himself emperor unless he claim^ in some way 
to represent the Koman Csssars. Down to the beginning of the 
19th century a German emperor who was not Boinan emperor 
would have oeen an anomaly. At remote periods more tl^ one 
of the We8t"Saxon kings called himself emperor of Britain, and 
more than one king of Castile called himself emperor of the Spains. 
But these assumptions appear to have bsen merely intended as 
protests against the assertion of superiority over them W the 
JKoman emperors, German or Greek. Later on the kings of Portu* 
gal called themselves emperor of the Indies. But that title, like 
the queen of the United Kingdom’e title of empress of India, was 
secondary only and did not aifect their official designation in the 
hierarchy of European sovereigns. 

The titl“ ’ * 

have been ^ 

says, “a common idea of kingship wliicli is at once recognized^ 
however hard it may be to tieline it. This is shown among other 
things by tbe fact that no difficulty is ever felt as to translating the 
word king and the words which answer to it in other languages. 
Etymologicidly indeed the Romance and Teutonic words for king 
have quite distinct origins. The I^atin rex corresponds to the 
Sansknt rajah, and meant originally steersman. ^ The Teutonic 
king on the contrary corresponds to the Sanskrit ganaJea^ and 
“simply meant father, the father of a family, the king of his own 
kin, the father of a clan, the father of a people.*'* In English 
there is no feminine form of king like kbiiigin^ the feminine form 
of konig in German. As the feininino equivalent of king, queen is 
used, which I’rof. Max Muller says is “the old word for mother." 
He also cites the translation of the Bible by Ulfilas in the 4th 
century to prove its meaning at that early jicriod as wife or woman. 
The queen was in fact in a special sense “the woman," or “the 
wife, the highest of women and the liighoat of wives in the king- 
dom.* King should properly describe the head of a nation in 
distinction from the head of a tribe, as emperor should properly 
describe the head of a confederation in distinction from tne nead 
of a nation. The idea of ten*itorial sovereignty, of kingship over 
a land instead of over a ]>6oplc, grew up under the feudal system. 
In Britain it was unknown until long after the Norman Conquest. 
William the Conqueror, like Harold or Edward, was king of the 
English, and it was only from the reign of Henry IL that liis 
siiccoBsors were transformed into kings of England. The Eastern 
titles of sultan and shah are accepted as equivalent to those of em- 
peror and king in the West The sovereigns of China and Ja|)ari 
are called otnporoi’s both in common and in diplomatic parlance. 

II. Honorary Bdigions Titles of Sovereigns . — ^The German em- 
perors were formerly styled “ defenders of the church," while the 
kings of Franco were called “ very Christian majesty " and “ oldest 
sons of the church." The queen of England is “defender of the 
faith,'* the emperor of Austria as king of Hunrary “ajKistolic 
majesty," the emperor of Russia as king of Poland ** orthodox 
majesty,” the king of Spain “catholic majesty,” and the king of 
Portugal “ very f^thful majesty. " All these titles were or^nally 
coiifeiTed by the popes. But "the queen of the United Kingdom 


^ Freeman, Comp. Pol., p. 138. 

* Max Muller, LeeL <SW. hang., 2d ser,, p. 255. “All people, 
save those who fancy that the name king has something to do with a 
Tartar khan or with a “ canning " or “ cunning " man, are agreed that 
the English cyning and the Sanskrit ganaka both come from the same 
root, from that widely spread root whence comes our own cyn or kin 
and the Greek yivot. The only question is whether there is any con- 
nexion between cyning and gawtha closer than that which is implied 
.in their both coming from the same original root. That is to say, are 
we to suppose that cyning and ganaka are strictly the some word com- 
mon to ^uskrit and Teutonic, or is it enough to think that cyning is 
an independent formation mode after the Teutons had separated them- 
selves from the common stock ? . . . The difference between the two 
derivations is not very remote, as the cyn is the ruling idea in any 
case ; but if we make the word immediately cognate with ganaka we 
bring in a notion about * the father of his people ’ which has no place 

* if we simply derive cyning from cyn** (Freeman, Comp. Pot,, pp. 
450-451 ; see also his Harm. Conq., Tol. i p. 683, and Growth of 
the Engtieh ConstUixtion, p. 171). 

* “The king's wife was called regina in Latin from the beginning; 
but there Is no English word answering to regina : we have not and 
never had any word like the German k&nigin. The queen is simply 
queen {6wen\ woman, wife, the highest of wives in her husband's 
dommions. So the earl's wife was simply the earl's wife ; the Nor- 
man style of countess now came in to fill up what was thought a 
defect. So with all strictly English titles, knight, sheriff, portreeve, 
alderman *. they have no feminines ; in most oases the wife does not 
share her husband's dignity. But the mayor, being a French title, 
has his mayoress. Just as the duke has his duchess ” (Freeman on 
“Titles," in Longman's Magamm, voL ii. p. 489). 


and the emperor of Aiuftrla iidoiEio 0mmdy !tiiM aii pait" of tkut 
official desemrion. 

III. Injfer&r Titles gf Grand-dukes rank next U 

kings. Grand-duke was the original title of the osars and wai 
int^uced into western Europe to Pope Hus Y., who created 
Cosimo de* Medici grand-duke of Tuscany in the lut half of 
16fh cento^. There are now seveu reigning ^and-dukes in 
Germany. Prince and dnke are titles also borne b^ the reigning 
chiefe of minor Germanic states. There are reigning princes <3 
Monaco and Montenegro. The Eastern equivalents for these sub- 
ordinate titles are khedive, emir, khan, and bey. 

lY. Titles of Mobility. — The titles of the greater nobility are 
prince, duke, m^uis, earl or count, viscount, and baron, and most 
of them exist in all European empires and kingdoms. In the 
United Kin^om there sre no princes outside the royal femUy. 
In Russia there are no dukes except the imperial grand -dukes 
and neither marquises nor viscounts. In Germany there are no 
viscounts. Among the titles of the lesser nobility or ^try baronet 
and e^uire are peculiar to the United Kingdom. Knight, chevalier, 
and ritter are recognized throughout Europe, and as far as Persia 
and Japan. Of old time in Scotland baron, now represented by 
laird, was not a title of the greater nobility, and the same inay be 
said of freiherr in Germany. The peculiar designations of the 
chiefs of some of the Scottish clans and Irish septs, as The Chisholm, 
The O’Donoghue, Cameron of Lochiel, Macgilliouddy of the Reeks, 
and others must also be included among titles of honour. It 
would be improper to prefix “ mister,” or to affix “esquire," to 
their names in addressing them either orally or in writing; and 
their wives are always called madam. Pasha, bey, and effendi are 
the most familiar of the Eastern titles of nobility. The ecclesi- 
astical titles of archbishoi), bishop, dean, &c., and the military 
and naval titles of field-marshal, admiral, general, colonel, major, 
captain, Ac., are common to all the countries of Europe, and 
are expressed by words in their several langiiagos which are the 
precise equivalents of each other. But their inndentally dignified 
character is so overshadowed by their essentially administrative 
character that they can bo regarded as titles of honour only in the 
same sense as the titles of officers of state or justice. 

To the foreming titles of honour may bo added the large assort- 
ment of compliinoutary epithets which are attendant on them, and 
which are used os alternatively descriptive of the persons by whom 
they arc borne. The Roman Ctesars were by decree of the senate 
called in Latin augmtus, or sacred, which ivas rendered in Greek 
by aeffarrSt, or adorable. They wore also habitually styled divi, 
pirn ntidfclix, clemms, tranquillus, and sanctiasimus, AugustoUis 
majestas and hyia ^aaiXela were among the styles of the Western 
and Eastern emperors re.spectively. Majesty, sacred majesty, or 
Ctesaroan majesty, was the peculiar title of the emperors, and it 
was not assumed by any of the other sovereigns of Euro|je until 
comparatively modern times. But it is said to have been adopted 
in Ksanco as early os the reign of Louis XL; in England the first 
king who used it was Heniy VIII. Before that the kings of Eng- 
lana had been called grace and highness, and sometimes excellent 
grace and kingly highness. All emperors are now imperial irngos- 
ties, and all kings majesties, while ^and-dukus, royal highnesses, 
and all inferior reigning potentates are highnesses of one sort or 
another. Imperial or royal highness is Die proper title of the sons 
and daughters of emperors and kings, serene highness, or highness 
merely, being that of the members of princely families. The 
German Iwheit, although it is commonly employed as the equivalent 
of highness or altesse, has a special significaDon of its own. It 
holds an intermediate rank between altesse royal or royal highness 
and altesse sirtnissime or serene higlmess, unless it is qualify by 
the adjectives kaiserliche or konigliche. For many years, however, 
it has been appropriated to the less important reigning and the 
mediatized princely houses, to distinguish them from the princely 
houses of now creation and the mediatized countly houses, to whom 
the titles of durMavxht and erlwuehJt are severally assigned. In 
the United Kingdom grace is the title of dakes and duchesses, and 
lordship and ladyship of all other grades of the peerage and the 
bearers of courtesy titles of superior rank to any one of them. 
Dukes and duchesses are styled most noble, marquises and mar- 
chionesses most honourable, and all other peers and peeresses, lords 
and ladies by courtesy ; privy councillors and the lord mayor of 
London are styled right honourable. Honourable is the title of 
tbe younger sons of earls, the sons and daughters of viscounts and 
barons, and the jndges of the High Court ojfjustice. Arclibishops 
are most reverend, bishops right reverend, deans verv reverend, 
archdeacons venerable, and all clergymen reverend. The pope is 
his holiness, and cardinals are eminences. Yiceroys, ambassadors, 
and governors are excellencies. But we have not yet rivalled the 
nice gradations in the descending scale of Ulustres, speckihilea, clar- 
issimi, perfectissimi, and egregii which characterizea the official or 
administrative hierarchy of the later Roman empire. (F. DF ) 

TITMOUSE (Anglo-Saxon Mase and TytmoM, Qerman 
Jfetse, Swedish i/ew, Dutch ifeev, French tbe 




lo&ff in use for noftH Englisli 

1>xrdi| which are further distiugulBhed from one another 
some characteristic appellation. These go to make up 
the genus Partta of Limwus, and with a very uncertain 
number of other genera form the Family Paridm of 
modem ornithology. Its limits are, however, very ill- 
dehned ; and here only the species best known to English 
readers can be noticed. 

The tot to be mentioned is that called from its comparatively 
large siee the Great Titmouse, P. mc^'or, but known also in many 
parts as the Oxeye,* couspicuous by its black head, white cheeks, 
and yellow breast, down vmich runs a black line, while in spring 
the cock makes himself heard by a loud love-note that resembles 
the noise made in sharpening a saw. It is widely distributed 
throughout the British Islands, and over nearly the whole of 
Europe and northern Asia. The next is the Blue Titmouse, Blue- 
cap, or Nun, P. eceruUus^ smaller than the last and more common. 
Its names are so characteristic as to make any description needless. 
A third common species, but not* so numerous as either of the 
foregoing, is the Costl-Titmooso, P. ofer, distinguished Iw its black 
cap, white cheeks, and white nape. Some interest attacnes to this 
apccies because of the difference observable between the race in* 
habiting the scanty remnants of the ancient Scottish forests and 
that which occurs throughout the rest of Britain. The former is 
more brightly tinted than the latter, having a clear bluish grey 
mantle and the lower part of the back greenish, hardly either of 
which colours are to be seen in the same parts of moro southein 
examples, which last have been described as forming a distinct 
species, P. hritannicus. But it is to be observed that the denizens 
of the old Scotch fir-woods arc nearly midway in coloration between 
the dingy southern birds and those which prevail over the greater 
part of tlie Continent. It would therefore seem unreasonable to 
spak of two species only : there should bo either three or one, and 
the latter alternative is to be preferred, provided the existence of 
the local races be duly recognized. Much the same thing is to be 
noticed in the next species to be mentioned, the Mar8h-Titmoua<% 
P, palustrU, which, sombre as is its plumage, is subject to con- 
siderable local variation in its very extensive range, and has been 
called P. horealis in Scandinavia, P. alpestns in the Alps, and P. 
luguhris in south-eastern Europe, to say nothing of lonns like 
P. haimlerms^ P. emncJuitkensiat and others, whose names denote 
its local variations in northern Asia, while no great violence is 
exercised if to these bo tacked on P. atricapiila vith several 
geographical races which inhabit North America. A fifth Briti.sh 
species is the rare Crested Titmouse, P. enalatuSf only found in 
limited districts in Scotland, though common enough, especially 
in pine-woods, in many parts of Europe. 

It is impossible to state how many species of Partis exist, their 
reco^ition at present being wliolly subjective to the view taken 
by the investigator of the group. Its latest monographer is Di 
■Gadow {Cat. B, Br. Mv^mirif viii. pp. 3-53), wlio recognizes forty- 
eight, besides several sub-species. North- American ornithologists 
include some fifteen as inhabitants of Canada and the United States ; 
but scarcely two writers agree on this point, owing to the existence 
of so many local forms. Of the spocios inhabiting the Indian and 
Ethiopian Eegions there is no 8]mco here to treat, and for the same 
reason the presumably allied fonns of Australia and New Zealand 
must be left unnoticed. During the greater j()art of the year tho 
various species of t)ie genus Parus associate lu family parties in a 
way that has been already described (Bums, vol. iii., p. 766), and 
only break up into ]>airs at the beginning of the breeding-season. 
The nests are nearly always jilaced in a hollow stump, and consist 
of a mass of moss, ieathera, and hair, tho last being worked almost 
into a kind of felt Thereon tho eggs, often to tho number of eight 
or nine, arc laid, and those hav* a translucent white shell, freckled 
or spotted with rust -colour. Tho first plumage of the young 
closely resembles that of the parents ; but, so far as is known, it has 
always a yellower tinge, very apparent on the parts, if thera be 
sucli, which in the adult are white. Few birds aie more restless 
in disposition, and if “ irritability ” ho the tost of high organiza- 
tion, as a much bepraised systematist asserts, the Partdm sbould 
stand very near the top of the list. Most of the European species 
and some of the North- American become familiar, haunting the 
neighbourhood of houses, especially in winter, and readily availing 

* Tlie prefix **Tit,'* by heedless writers often used alone, though 
equally proper to the Titlark (cf, Pim, vol. xix. p. 11*2), is perhaps 
cognate with the Greek nrfr, which originally meant a small chirping 
bird (Ann. NaU HUtary^ ser, 4, x. p, 227), and has a diminutive form 
in the Icelandio TiUingur — the English or at least Scottish Titling. 
It is by false analogy that the plural of Titmouse is made Titmice ; it 
should be TUmouses. A nickname is very often added, as with many 
other familiar English birds, and in this case it is “Tom.” 

’ The signification of this name is obscure. It may perhaps be 
correlated with a Swedish name for the \M.~^Talgoxe. 



themselve* of such BCimps of food, about the nature of whkh they < . 
are not partieular, aa they can get.* By gardeners every Tit* 
mouse ia Mnerally remrded as au enemy, for it is supposeil to do 
infinite damage to the buds of fruit-trees and bushes ; but the 
accusation is wholly false, for the buds destroyed are always found 
to be those to whicn a j^ub — the bird’s real object-— has got access, 
so that there can be little doubt that the Titmouse is a great 
benefactor to the horticulturist, and hardly ever more so than 
when the careless spectator of its deeds is supposing it to be bent 
on mischief. 

Akin to the genus Pants, but in many respects differing from it, 
is AeredtUa, containing that curious-lookmg bird the Long-tailed or 
Bottle-Titmouse, with its many local races or species, which must 
be here passed over without a word. Tho bird itself, having its 
tail longer than its body, is unlike any other found in the northern 
hemisphere, while its nest is a perfect marvel of construction, 
being in shape nearly oval with a small hole in one side. The 
exterior is studded with pieces of lichen, w'oiked into a firm texture 
of moss, wool, and spiders’ nests, and the inside is profusely lined 
with soft feathers — 2879 having been, says Macgillvray, counted 
in one example. Not inferior in beauty or ingenuity is the nest 
built by the Penduline Titmouse, AUgitJutlus ^tmdnliihus, of the 
south of Europe, which differs, however, not meiely m composition 
but in being suspended to a bougli, while tlie former is nearly 
always placd between two or moro branches. 

The so-called Bearded Titmouse, Panurus biarmicus, 
has habits wholly unlike those of any. of the foregoing, 
and certainly does not belong to the Family Paridse, 
though its real affinity has not yot been clearly shown. 

It was formerly found in many parts of England, especially 
in the eastern counties, where it bore the name of Recd- 
Pheasant*; but through the draining of meres, the destruc- 
tion of reed-beds, and (it must bo added) the rapacity of 
collectors it now only exists as a native in a very few 
localities. It is a beautiful little bird of a bright tawny 
I colour, variegated with black and white, wdiile the cock is 
I further distinguished by a bluish grey head and a black 
I tuft of feathers on each side of tho chin. Its chief food 
I seems to be the smaller kinds of freshwater mollusks, 
which it finds among the reed-beds it seldom quits. 

The general affinities of tho Paiidae seem to lie rathei 
with the Sittidm (r/. Nuthatch, vol. xvii. p. 665) and 
tho Tree-Creepers ; and those systematists vrho would 
ally them to the Laniidm (Shrike, vol. xxL p. 845), or 
still more interpose the last between the former Families, 
have yet to find grounds for so doing. (a. n.) 

TiTUS. By this, his Roman pra?iiomen, is usually 
known the eleventh of the Twelve Caesars, Titus Flavius 
Sabinus Vtsspasianus, emperor from 79 to 81 a.u. With 
his father Vespasian, w^ho rose to empire from the canqi, 
began the Flavian line of emperors, the last three Cap.^ars. 
Titus was born in 40, tho year of the assassination of tho 
fourth Caisar, Cains Caligula, and was brought up in the 
household of Claudius, with that emperor’s son, Britanni- 
cus. There was a story that ho was dining at Nero’s 
table when Britannicus was poisoned, and that ho himself 
tasted the fatal cup, and had in consequence a serious 
illness. Some time afterwards he erected two statues to 
the young prince’s memory. Educated in the imperial 
court, ho was thorouglily trained in all elegant accom- 
plishments ; ho could speak Greek fluently, and could 
compose verses ; he was a proficient in music ; he could 
write shorthand, and could imitate handwriting so skil- 
fully that he used to say that he might have been a most 

* Persons fond of watching the habits of birds may with httlo 
trouble provide a pleasing spectacle by adopting tlie iil.in, practised 
by the late Mr A. E. Knox, of hanging a lump of suet or tallow by a 
short string to the end of a flexible rod stuck aslant into the ground 
close to the window of a sitting-room. It i« seldom long beio^ a 
Titmouse of some kind finds tlie dainty, and once louiul visits i£ru 
made to it until every morsel is picked off. The attitudes of the binls 
as they cling to the swinging lure are very diverting, and none but a 
Titmouse can succeed in keeping a foothohl upon it. 

* The common names given to this bird arc so very inapplicable 
that it 18 a pity that ‘*Silerella” (Iroin si/er, an osier) bestowed upon 
it by Sir T, Browne, its original discoverer, cannot bo restored. 
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'succeseful fprger. He was very handsome, with a fine 
commanding expression, and a vigorous frame, well 
trained in all the exercises of a soldier. As a young man 
he served with credit in Germany and in Britain, and he 
practised at the bar. Soon he hod the command of a 
legion, and joined his father in Syria ; he took an active 
part in the Jewish war, capturing several important fort- 
resses, among them Taricha)a3 and Gamala. In 68 he 
went at his father’s bidding on a visit of congratulation 
to the newly proclaimed emperor, Galba ; but, hearing of 
Galba’s death and of the general confusion in the Boman 
world, he returned to his father in Palestine, having in 
the meantime consulted the oracle of the Faphian Venus 
as to his prospects and received a favourable answer. 
In the following year Vespasian, who, through his son’s 
pleasing manner and adroit management, had made a 
friend of Mucianus, the governor of Syria, became em- 
peror, and left Titus to finally settle the Jewish war by 
the capture of Jerusalem. Titus conducted the siege of 
the city, which for some months was defended amid in- 
credible horrors, with signal ability, and took and destroyed 
it in September 70. The army saluted their victorious 
general by the title of “ im}>erator ” ; in the East Titus 
’Was now supremo, and practically emperor. On his return 
to Italy by way of Alexandria he fell in with that strange 
professor of mystical philosojdiy and magic, Apollonius of 
Tyana, and listened, it is said, to his pedantic talk and 
advice. As soon as ho arrived at Romo there was the 
usual triuri)ph for a decisive victory, and both fatlicr and 
son shared it. On the arch of Titus, as it is called, 
erected some few years afterwards (see vol. xx. p. 830), 
may still bo seen sculptured representations of Jewish 
captives and of the captured trophies. Titus was now 
formally associated with his father in the government, with 
the title of Ciesar, afid during the nine remaining years of 
Vespasian’s reign he controlled the administration, and 
was in fact emperor. He -was anything but popular; he 
had the character of being luxurious, self-indulgent, pro- 
fligate, and cruel. Summary execution of obnoxious per- 
sons seems to have been not uncommon. Tlicro was a 
bad scandal too about, liis connexion with the shameless 
Jewish beauty Berenice, the sister of the Agrippa of the 
Acts of the Apostles; both brother and sister followred 
Titus to Rome, and wore allowed to reside in the imperial 
])alace. Public opinion at Rome was outraged, and litus, 
thougli ho had i)roraised Berenice marriage, felt obliged 
to send her back to the East. Vespasian died in 79, 
leaving his son a .safe throne and a well-filled treasury. 
The forebodings of the j)eople were agreeably disappointed, 
for Titus, who, it^ was feared, would be a second Nero, 
was known as the “ love and delight of mankind.” It is 
possible that his popularity 'w^as in some degree due to 
the fears which the depravity of his brother Domitian, 
who, it was known, was to succeed him, liad begun to 
excite ; but he had the tact to make himself liked by all. 
He seems to have been thoroughly kindly and good- 
natured; he delighted ]n giving splendid presents, and 
liis memorable saying, “ I have lost a day,” is said to have 
^been uttered one evening at the dinner table when he 
suddenly remembered tliat he had not bestowed a gift on 
any one that day. 

Titus, like his father, spent money on great public works 
and in adding to the magnificence of Rome. The Colosseum 
was complete and dedicated in his reign, with combats of 
gladiators, shows of wild beasts, and sham sea-fights and 
re])rosentations of some of the gi’cat Greek naval battles. 
He gave the city what we should now call “a people’s 
palace” in his splendid baths, which surpassed those of 
Agrippa and of Nero, and supplied the mob with every 
luxurious appliance free of cost. 


During his reign, in 79, oecnrred the memorable eru]p. 
tion of Vesuvius which destroyed Herculaneum and 
Pompeii. The emperor visited the scenes of desolatioik 
and contributed liberally to the relief of the distressed 
inhabitants. During his absence a fire raged for three 
days at Rome, in which the Capitol was burnt; then 
followed a pestilence, and again Titus not only helped 
freely ’with his purse, but took pains to acquaint himself 
with the sufferers and gave them his personal sympathy. 
Italy and the Roman world generally were quiet and peace- 
ful during this brief reign. The only fighting was in 
Britain under Agricola, who in the year 80 carried the- 
Roman arms into Scotland as far as the Tay. In the 
following September Titus died, being in his fortieth 
year, after a reign of two years and rather more than- 
two months. On his deathbed he said, so the story went, 
that there was but one thing of which he repented : thia 
was commonly supposed to point to his having spared to 
punish his brother Domitian, who had more than once 
plotted against his life, and whose succession to empire he 
must have felt would be a calamity for Rome. The verdict 
of history is on the whole favourable to Titus, and perhaps 
deservedly so; but the general feeling throughout the 
Roman world after his death was that ho had been 
fortunate in the briefness of his reign. 

An admirable account of this em])eror will be found in Merivale's 
£[istory of the licmmiis under the Umpire, ch. 60. (W. J, B. ) 

TITUS, ono of tlie companions of St Paul, was of Greek 
origin (Gal. ii. 3), and appears to have been among the 
apostle’s earliest converts ; he is first mentioned (Gal. ii. 
1 ) as having accompanied Paul, then in the course of his 
second missionary journey, from Antioch to Jerusalem. 
Here the Judaizing brethren desired that he should be 
circumcised; but the liberty of the gospel was successfully 
maintained. Ho was afterwards scut by Paul from 
Ephesus to Corinth, with, it would seem, a letter, no 
longer extant, more than once referred to in 2 Corinthians 
(ii, 3, vii. 8 ; comp. vol. vi. p. 401). Ho rejoined the 
apostle with favourable reports from Corinth in Mace- 
donia, and was again sent (from Philippi) with another 
epistle, ])robably what is now known as the second, to the 
(/orinthians, and charged with the further duty of promot- 
ing the proposed collection for poor Christians in Judeea. 
This is practically all that is known of him from the un- 
disputed Pauline epistles. He is nowhere mentioned in 
the Acts. In the pastoral epistle with which his name is 
associated he is represented (Tit. i. 5) as having been 
left by Paul in Crete to “ set in order the things that are 
wanting, and ordain elders in every city.” He is expected 
afterwards to join Paul at Nicopolis (iii. 12). In 2 Tim. 
iv. 10 he is spoken of as having gone to Dalmatia. Tradi- 
tion, obviously resting on the Epistle to Titus, has it that 
he died in Crete as bishop at an advanced age. 

TITU*S, Epistle to. 8eo Pastoral Epistles, voL 
xviii. p. 348 sg. 

TITUSVILLE, a city of the United States, in Craw- 
ford county, Pennsylvania, in 41* 38' N. lat. and 79* 
42' W. long., stands upon Oil Creek, in the midst of the 
oil region of north-western Pennsylvania. Its predomin- 
ant industries have reference to the production, refining, 
and transportation of petroleum. It has two railroads — 
the Dunkirk, Allegheny, and Pittsburg, and the Buffalo, 
New York, and Philadelphia. The city had a population 
of 8639 in 1870 and of 9046 in 1880. 

Titusville, originally a small lumbering town, began its career 
of prosperity in 1859, when oil was discovered in this region, and 
during the succeeding years it was the scene of very great activity. 
It was chartered in 1867, when at the zenith of its prosperity. 
Since that time it has settled down to a less feverish ana more 
healthy growth. 

TIUMEN. See Tyumen* 
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TIVEBTON, a borough of Devonshire, England, is 
finely situated in the midst of beautiful scenery at the con- 
fluence of the Lowman and the Exe, 14| miles north of 
£xeter and 184 west-south-west of London. A branch line 
connects it with the Great Western, and the Exe Valley 
Bailway with Exeter and Dulverton. The greater part of 
ihe town is on the left bank of the Exe ; the four principal 
streets are wide and regular. Since 1262, when Amicia, 
•countess of Devon, caused a stream of water to be directed 
€rom Norwood to Tiverton, a distance of 5 miles, every 
street has had constantly flowing supply. At points 
now spanned by bridges there were formerly two fords, one 
ever the Exe and the other over the Lowman; hence 
Twofordton and Twyfordton the former names of the town. 
There still remain the principal gateway and an octagonal 
turret of the ancient castle (now a private residence), built 
in 1106 by Eichard de Biparus or Bedvers, first earl of 
Devon, and the chief residence of the Bedvers till the execu- 
tion of Henry Courtenay, marquis of Exeter, in 1539. The 
most ancient part of the church of St Peter is the Norman 
•doorway; the embattled western tower is 120 feet in 
height. For Blundcirs free grammar-school (1604) new 
buildings have recently been erected in the Tudor style. 
Among other educational establishments are the school of 
science and art, the blue coat charity school (1714; re- 
established as a middle boys’ and middle girls’ school in 
1876), and the Chilcott free school (1611). The other 
principal public buildings are the market-house (1830-31), 
the infirmary (1852), the town-hall (1864), and several 
almshouses. Tiverton was formerly famed for its woollen 
manufacture, introduced in the 14th century; its annual 
returns in 1612 were estimated at £300,000, about 8000 
persons being employed in the industry. It is now chiefly 
noted for its lace manufacture, established by John Heath- 
coat, the inventor of the bobbin net frame. The popula- 
tion of the municipal borough (area, 17,491 acres) in 1871 
was 10,024, and in 1881 it was 10,462. 

The town existed in Saxon times, lii the reign of Edward the 
Confessor it was held by vassals or servants, and in Domesday it 
is entered as terra regis. In 1200 it had a market and thiee annual 
fairs. After the introduction of the woollen trade in 1253 it rapidly 
increased, and Camden states that the trade liad bi ought it **miteh 
gain and glory. ” The town and castle were taken by Fairfax in 
1645. Tiverton suffered from the plague in 1591 (when it had 5000 
inhabitants), and from fire in 159S, 1612, and 1731. It was incor< 
porated by James I. in 1615 ; but in 1732 its charter was forfeited, 
and a second was not bestowed till 1737. The borough was deprived 
of parliamentary representation in 1 885. 

Bee Harding's Uutory qf Tiverton, ‘2 vols , 1S45. 

TIVOLI (Lat. Tibwr\ a town of Italy, situated 17 
miles east -north -east of Borne on one of the spurs of 
Monte Bipoli, 830 feet above the sea. Its position is 
very striking and beautiful ; it stands partly at the edge 
of the lofty cliff over which the river Anio falls in a most 
imposing mass of water. The present aspect of the fall 
is very different from what it was in ancient times, as the 
water has undermined and carried away great masses of 
the rock. In 1881 the population of the town was 
9730, and of the commune 10,297. 

Ancient T4bnr was founded, according to the legend adopted by 
the Roman poets, many centuries before Rome, by the Siouli.^ 
They were expelled by a Greek named Tiburtus, the son of Catil- 
lus, who became the eponymous hero of Tibur.* During the early 
historic period Tibur, wliich stood on the borders of the Sabine 
territory, was always a bitter enemy of Rome, and on many 
cccasions allied itself to various peoples, even the Gauls, in their 
attacks on the city. With the rest of Latium, Tibur was finally 
conquered by Rome in 835 B.O., and on account of its constant 
amnity was treated with much severity, not being admitted to tlie 
Roman franchise till towards the close of the republican period. 
Almost no mention bf Tibur occurs during the time of the empire ; 
but the town is recorded to have suffered severely during the Gothic 
mvasion in the 6th century. 

\ Dion., i 16, and Plin., H. iV., xvi. 87. 

• Hot., Od., i 18, 2 ; (Vt.. v. 74 ; Viig., JKn., vii. 670. 
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Remains of its city wall still exist, built of squared blocks of 
tufa ; but the whole circuit is not clearly determinable. Even 
the site of the large and wealthy temple of Hercules is doubtful, 
which stood in an extensive teinenos, containing libraries and a 
porticus, where Augustus sometimes administered justice.* At the 
edTO of the cliff still stands a small circular temple, of doubtful 
dedication, which once had eighteen columns, and closely re- 
sembled that in the Forum Boanum of Rome. Its cella walls are 
of concrete faced with opus reticulatum, and its columns of tra- 
vertine ; it dates from about the time of Christ. Its poimlar 
name is the “temple of the Sibyl. Close by is another small 
prostyle -tetrastyle temple reHembliug that (so called) of Fortune 
Vinlis in Rome. Remains of the circuit wall of the forum also 
exist, with a large apsidal projection, as well as an extensive 
crypto-porticus, faced with blank arcading and divided internally 
by a row of twenty-eight columns. Tibur was a favourite summer 
residence of many wealthy Bomans under the eniT>ire, and 
especially of Horace and Majcenas.* One of the chief aqueducts of 
Rome, “Anio vetus,” started from the Amo at Tibur. The 
ancient “lapis Tiburtiniis ” (modern tiaveitine) was so called 
from its chief quarries at Tibur, where it has been dnrinc^ long 
ages deposited by the water of the river Anio. ^ 

viZ/a, which stands at the foot of tlie Tibur spur of 
hill about 2 miles distant, is one of the most important Roman 
remains in the world. Between 1870 and 1882 the gi eater j>art of 
its immense area w^as excavated ; tlie whole circuit was once no 
less than 8 miles. The scheme of this wondeiful group of build- 
ings was the fancy of the nch and highly etlucatcd tmiperor 
Hadrian, who desired to reproduce, w'lthin a short distance of 
Rome, a number of the cliiet Greek sites and buildings which he 
liad visited in diffeient parts of the W’oild. Besides lus own palace 
he built a large stoa poicile, copied fiom that at Athens, an odeum, 
a lyceum, an arademy (with its gardens, halls, and porticus), 
librarie.s, Latin and Greek tlieatrcs, a stadium, pal.estra, hippo- 
drome, baths, and many temples?. Large gardens, divided into an 
artiiicial “Vale of Temnc,” “Elysian Fields,” and “Taitarus,” 
w^ere watered by a winding stream named iJie “ Euiipiis ” In 
another place stood a “.serapeum,” cojiied troin that at Alexandria, 
and filled with pseudo- Egyptian statues and reliefs, many ol which 
have been recently unearthed. Banack.s foi th<3 pratiuian guard 
and rows of dw'elhngs for slaves completed this niagmtieeni group 
of buildings. In many parts tiie existing remains are well pre- 
served and in some eases the uses of the dilleient buildings can be 
determined.® The main W'alls are of concrete fated with mixed 
brick and opus reticulatum, once wholly covered witli magniticent 
Oriental maxbles and crow’ded w’lth fine Greek and Gneco-Rurnau 
sculpture ; mosaic 'f marble and glass w'as lavishly used for floors, 
walls, and vaults, together with the most clalxnate ]»aintetl dceoia- 
tions. A large number of hue works of nit have been discovered 
here, such as the mosaic of “ IMiny’s doves” and the Faun in ros-so 
antico^ now in the Capitol. It is proliable that the Venus dc’ 
Medici came from this villa, together with many otlier statues 
found in the 16th ceiitiiiy whose jiroivnamr is now forgotten. 

TLAXCALA (Tlascala^ “House of Bread ”), an his- 
torical city of Mexico, capital of the state of Tla.vcala, which 
nearly coincides with the old native republic of Tlaxcala, 
occupying the easternmost of the four sections into which 
the Anahuac plateau is Irere divided by ranges of hills, 
between 19" and 20" N. lat. The modern town, standing 
on the site of the old Indian capital, lies (in 19* 1 9' N. 
lat., 98" 6' W. long.) on the little river Papagallo (Atoyac, 
formerly Zahuatl), which flows between two hills at an 
altitude of considerably over 7000 feet, some 30 miles 
north of La Puebla and 170 by rail from Vera Cruz. 
Tlaxcala was founded probably about the close of the 
13th century, when the Tlaxcaltecs, a brancli of the 
Nahuatl race closely akin to the Aztecs, withdrew from 
the western side of the central lacustrine district and 
established a ixiwerful democratic state in a sornewliat 
secluded, hill- encircled, but highly productive tract, 90 
miles in length by 70 in breadth, with a total area of 
over 1550 square miles. The Tlaxcalteo.s, hereditary foes 
of the Aztecs, became, after a short resistance (Sejitember 
1519), the firm allies of the Spaniards, their co-operation 
contributing largely, if not mainly, to the overthrow of 

* Sec App., Bell, Civ,, v. 24 ; and Suet , Avg,, 72. , . - 

® It has also been called the temple of Vesta, but ths real site ox 

this last was on the other side of the river. 

® Hor., Od„ i. 7, 10, and ii. 6, 5. i, 

• Many of the names given to different parts by the Roman anti- 
quaries are based on mere coigecture. 



the Mexican empire. But the result was the enslavement 
of Tlaxcala itself, the general decay of the country, and 
the dispersion of most of the inhabitants by Cortes. 
Although now reduced to a population of a little over 
5000, or, including the commune, to 36,000, and with no 
monuments beyond a fine church, an old episcopal palace, 
and a town-hall, the city at the time of the conquest wba 
a very large place, containing nearly as many inhabitants 
as the whole of the modem state (130,000). When 
occupied by the SpaniaMs, its size and splendour excited 
the admiration of Cortes, who describes it in somewhat 
exaggerated language as much larger and much stronger 
than Granada, with as fine buildings and much more people 
than Granada had at the time it was captured, also much 
better supplied with the things of the earth ” {Cartas, 67). 
It was disposed in four distinct quarters separated by high 
stone wall^ each with a palace for the ruling chief, besides 
temples, and stone buildings for the nobles. But most of 
the other houses were low mud or adobe structures. In 
the daily market, which was said to be frequented by 
30,000 people, were exposed for sale the products of the 
surrounding country, — maize, maguey (extracted from the 
aloe), and chilli pepper ; to these are now added wheat, 
barley, pease, lentils, and a great variety of fruits. 

A prominent feature of the landscape is the Sierra do Malintzi, or 
Malinche, that is, '‘Lord of Marina,’^ a name given to Cortes after 
his alliance with the heroine of the conquest.” The Sierra 
(orimnally Matlaouezatl), which rises grandly (more than 16,000 
feet) above the plateau, takes a prominent place in Tlaxcaltecan 
mythology, owing to the poonliar shape of its summit, representing 
in rough outline the body of a native woman lying at full length in 
its grave and partly wrapped in its cerements. There arc some 
woollen manufactures, centred chiefly in the capital, and also a 
^ few silver, copper, load, and coal mines in the San Ambrosio and San 
Mateo ranges ; but the state is essentially agricultural, yielding 
large annual crops of maize and wheat, the total produce being 
valued at over £1,000,000. 

TLEMCEN, or TilimsAn, a town of Algeria, chef-lieu of 
an arrondissement in the department of Oran, lies 86 miles 
S.W. of Oran, 2625 feet above the sea, on a Wrace on the 
northern slope of a range of rocky hills (3430 feet). Its 
white minarets, towers, and battlements rise picturesquely 
above the surrounding verdure, which is nourished by 
numerous springs, and even in ancient days gave rise to the 
Roman name Pomaria, The various quarters are grouped 
around the principal mosque, — the Jewish to the south- 
west, the Moorish to the south-east, that of the merchants 
to the north-east, while the new town with the civic build- 
ings lies to the north-west. Of the sixty-four mosques 
wMch existed at the period of the French conquest, several 
have disappeared. The great mosque has a minaret 
adorned with marble columns, and cased with mosaic of 
the most varied designs ; a fountain of alabaster stands 
in the alabaster -paved inner court; and seventy-two 
columns support the pointed arches of the interior. The 
mosque of Abul Hc^n, now used as a French and Arab 
school, has two series of arches, which rest on alabaster 
pillars, and the courts are ornamented by sculptures of great 
beauty and richness ; the delicately carved cedar ceiling 
bears traces of polychromatic painting. The mosque of 
Sll^Halawi is specially interesting for the sculptured capitals 
of its magnificent aJabaster columns. Tlemcen, bn^ides 
numerous other mosques, possesses a fine modern Roman 
Catholic diurch in the Byzantine style and five syna- 
gogues. The military authorities occupy the Mehuar or 
cit^el, built in 1145, which separates the Jewish and 
Moorish quarters, and was formerly the palace of the 
rulers of Tlemcen. Only the mosque an(l the battlemented 
wall, flanked by two towers, remain of its former magnifi- 
cence, Among the antiquities preserved in the museum is 
the epitaph of Boabdil^ the last king of Granada, who 
died at Tlemcen in 1494, The vast l^n under the old 


walls, now used as a reservoir (720 feet in length, 490 
in width, and 10 in depth), was apparently made for naval 
exhibitions by the sovereigns of Tlemcen. The barracsks 
of the Spaliis occupy all that remains of Kissaria, a 
settlement of European merohaiits from Hsa, Genoa, 
Catalonia, and Provence. Leather, saddles, Turkish 
slippers, arms, and woollen goods are manufactured in 
Tlemcen; the production of oil and flour and market- 
gardening occupy Europeans and natives; good tobacco 
is also grown. There is an active trade in cattle, wool, 
grain, and fruit. A railway (37 miles) is being built 
(1887) to connect Tlemcen with Bahgun, its port. In 
1886 the population (natives, Europeans, and Jews) was 
19,745 (26,395 in the commune). 

The town was orimnally at A|ndfr (Po^saria), to the east of the 
present site, where Roman inscriptions have been found. At the 
time of the Arab invasion the district was held by the Beni Ifren 
tribe of Zendta Berbers, who ultimately founded here the sove- 
reignty of the Beni Yald (1002-1080). In 1080 the Aimoravid 
king, after besieging and sacking the place, built a new town on 
the site of hfs camp. His successors reigped sixty -five years, 
when, after holding Agadir four years against the enemy, they 
were overcome hy the iamohades, who massacred the inhabitants, 
rebuilt, enlarged, and repeopled the ruined town, and surrounded 
Tlemcen and Agadir with a common wall. Tlemcen now flourished 
greatly under the *Abd al-Wfid, also a Zendta dynasty, who ruled 
first for the Almohades and after 1242 as nominal vassals of the 
Hafsites of Tunis. In 1837 their power was temporarily extin- 
guished by the Merinids, who built the town of Mansura, west 
of Tlemcen. They left some fine monuments of the period of their 
ascendency, which lasted tweuty-twoyears. Once more, under the 
*Abd al- wad, from 1369 to 1663, Tlemcen enjoyed prosperity, 
when it had a population of 126,000, an extensive trade, a brilliant 
court, a powerful army, and its finest boildinn were reared. The 
Spanish occupation of Oran struck a fatal blow at the European 
commerce of the town, which gradually lost all its territory to the 
Turks after they had seized Algiers. When the French entered 
Algeria the sultans of Morocco were worsted by the Kuluglis in 
their attempt to hold the town. In 1834, and ^in in 1837, 
Abd el-Kader sought to re-establish the ancient empire of Tlemcen, 
but the French definitely took possession in January 1842. 

TOAD. This animal belongs to the Anurous division 
of the AmpMbia, and toads and frogs are the only repre- 
sentatives of the Anura or Batrachia indigenous to Britain. 
To an ordinary observer the toad is proved to be an am- 
phibian by its moist soft skin, an anurau or tailless amr 
phibian by the want of a separate tail. The toad difiers 
from the frog in the following points : — ^It has no teeth 
on either of its jaws or on the roof of its mouth, while the 
frog has a series of fine teeth on the upper jaw and also 
teeth on the palate ; the tongue in both animals is attached 
in front and free behind, but that of the frog is forked at 
its free extremity, that of the toad is not ; the skin of the 
toad is rough with large protuberant warts, while that of 
the frog is smooth ; the body of the toad is more globular 
and puffy than that of the frog ; the hind legs in the toad 
are shorter, and the posterior digits not so completely 
webbed, the animal being more terrestrial in its habits 
than the frog. In the to^, as in the frog, there are four 
digits anteriorly, five posteriorly. The warts of the toad's 
skin contain large cutaneous glands, which secrete a thick 
yellowish fluid witb acrid properties, capable of irritating 
and producing slight inflammation on the human skin. 
The use of this secretion is probably to protect the toad 
from being devoured by carnivorous animals. Like other 
Amphibia, it has a large membranous bladder communi- 
cating with the terminal part of the intestine^the allantoic 
bladder, — ^in which fluid accumulates, probably from the 
kidneys, though the ureters do not open directly into the 
bladder. The toad, when handled or alarmed in any way, 
ejects the contents of its bladder. Owing to these peculi- 
arities and its appearance, the animal is commonly regarded 
with loathing, and credited with far more pohmnous pro- 
perties than it possesses. In its breeding habits the toad 
resembles the frog : its eggs are fertilised externally at ^e 



iBUniiBtti of extrusion, sa in the frog, the parents resorting 
to the waterfor the purpose of rep^oction. The ova are 
laid in spring, and are ananged, not in shapeless masses, 
but in a string containing a doable series of eggs adher- 
ing by their gelatinous envelopes ; the string extends to a 
length of three or four feet The tadpoles are similar to 
those of the frog, but blacker ; their metamorphosis takes 
place in the same manner, the three pairs of external gills 
being first absorbed and replaced for a time by internal gills, 
which are in their turn lost, the branchial slits being closed 
by the coalescence of the opercular membrane with the 
skin. The metamorphosis is complete in autumn. The 
toad is camtvorons, feeding on fiies and other insects and 
worms. It hibernates in winter, passing its period of 
torpidity in holes or barrows in the earth. The finding of 
toads in a state of hibernation has given rise to stories 
of their being found in the centre of trunks of trees or 
imbedded in solid rock. The myth of the jewel in the 
head (Shakespeare) is probably founded on the brightness 
of the eyes, in which the iris is flame-coloured. 

There are two kinds of toad in Britain, — the Common 
Toad, which is almost black in colour, and the Natter-jack 
Toad, which is lighter, smaller, and has a bright yellow 
line along the middle of the back. The length of the 
common toad is 3^ inches, of the natter-jack 2f inches. 
The male natter jack possesses a bladder or vocal sack 
beneath the throat communicating with the mouth, which 
acts as a resonator to its voice ; its ciy is gluck-gluck." 
The vocal sack is absent in the common toad, and only in- 
completely developed in the Green Toad of the Continent. 

In zoological classification the toad belongs to the gonna Bufo^ first 
constituted by Laurenti in the Synopsis RepiUtum, of which the fol- 
lowing diagnosis is given in the Brit. Afus. Cat Bair, Sal.^ 1882:— 

Pupil horizontal. Tongue elliptical or pyriform, entire and free 
behind. Vomerine and maxillary teeth none. Tympanum dis- 
tinct or hidden, seldom absent. Fingers free ; toes more or less 
webbed; the tips simple or dilated into small dishs. Outer meta- 
tarsals united. Omosternum generally missing ; if present cartila- 
ginous; sternum a cartilaginous plate, sometimes more or less 
ossified along the median line. Diapophyses of sacral yertebras 
more or less dilated. Terminal phalan^s obtuse or triangular. 
Distribution cosmopolitan, except Australia. 

Bufo vulgaris, lAurentif the Coiiunoii Toad, is thus distinguished. 
Crown without bony ridges. First finger as long as or longer than 
the second. Parotids distinct. Tympanum smaller than the eye. 
Toes half webbed ; no tarsal fold ; subarticular tubercles of toes 
double. The species is widely distributed, occurring throughout 
Europe, Asia, and north-west Africa. 

Bu/o calamUOf Laurenti, the Natter-jack Toad, shows the follow- 
ing differences from B, vulgaris toes not half webbed ; tympanum 
rather indistinct; a tarsal fold. It is distributed throughout 
Europe. 

.^cording to Boulenger there are 77 species of Bufo known, of 
which 85 are confined to tlie Old World, the rest to the American 
continent. No si»ecie8 is common to the two groat continents. 
The only other species occurring in Europe besides the two which 
are found in Britain is Bufo viridiSt Laurenti, which ranges through- 
out Europe, Asia, and North Africa. 

TOBACCO consists of the leaves of several species of 
UTieottana (nat ord. Solanace«\ variously prepared for 
use as a narcotic. While it is principally manufactured 
for smoking, a large amount is also prepared for chewing, 
and to a more limited extent it is taken in the form of 
snuff. Under one or other of these forms the use of 
tobacco is more widely spread than is that of any other 
narcotic or stimulant. 

Although the fact has been controveri/od, there cannot 
be a doubt that the knowledge of tobacco and its uses 
came to the rest of the world from America. In Novem- 
ber 1492 a party sent out by Columbus from the vessels 
of hia first expedition to explore the island of Cuba ^ 
brought back information that they had seen people who | 
a lighted firebrand to kindle fire, and perfumed I 
themsilvea with certain herbs which they carried along 
wilih Utein. The habit of snuff-taking was observed and j 


described by Bamon Pane, a Franciscan, who accompanied 
Columbus on his second voyage (1494-6), and ^e practice 
of tobacco-chewing was first seen by the Spaniards on the 
coast of South America in 1502. - As the continent of 
Ameriesi was opened up and explored, it became evident 
that the consumption of tobacco, especially by smoking, 
was a universal and immemorial usage, in many cases bound 
up with the most significant and solemn tribal ceremonies. 

The term tobacco appears not to have been a commonly 
used original name for the plant, and it has come to ns 
from a peculiar instrument used for inhaling its smoke by 
the inhabitants of Hispaniola (San Domingo). The instru- 
ment, described by Oviedo (Historia de las Indian Occidanr 
taUs^ Salamanca, 1535), consisted of a small hollow wooden 
tube shaped like a Y, the two points of which being in- 
serted in the nose of the smoker, the other end was held 
into the smoke of burning tobacco, and thus the fumes 
I were inhaled This apparatus the natives called “ tabaco ” ; 
but it must be said that the smoking pipe of the con- 
tinental tribes was entirely different from the imperfect 
tabaco of the Caribees. Benzoni, on the other hand, whose 
Travels in America (1542-56) were published in 1565, 
says that the Mexican name of the herb was tabacco.” 

The tobacco plant itself was first brought to Europe in 
1558 by Francisco Fernandes, a physician who had been 
sent by Philip II. of Spain to investigate the products of 
Mexico. By the French ambassador to Portugal, Jean 
Nicot, seeds were sent from the Peninsula to the queen, 
Catherine de* Medici. The services rendered by Nicot in 
spreading a knowledge of the plant have been commemo- 
rated in the scientific name of the genus Nicotiana, At 
first the plant was supposed to possess almost miraculous 
healing powers, and was designated “herba panacea,** 

herba santa,** sana sancta Indorum ** ; “ divine tobacco ** 
it is called by Spenser, and our holy herb nicotian ** by 
William Lilly. While the plant came to Europe through 
Spain, the habit of smoking it w^as initiated and spread 
through English example. Ealph Lane, the first governor 
of Virginia, and Sir Francis Drake brought with them iu 
1586, from that first American possession of the English 
crown, the implements and materials of tobacco smoking, 
which they handed over to Sir Walter Kaleigh. Lane is 
credited with having been the first English smoker, and 
through the influence and example of the illustrious 
Eaieigh, who tooke a pipe of tobacco a little before he 
went to the scaffolde,’* the habit became rooted among 
Elizabethan courtiers. During the 17 th century the 
indulgence in tobacco spread with marvellous rapidity 
throughout all nations, and that in the face of the most 
resolute opposition of statesmen and priests, the counter- 
bloste '* of a great monarch, penal enactments of the most 
severe description, the knout, excommunication, and capital 
punishment. 

The species of Nicotiana number about fiftj% but those of which Botai 
the leaves are used as sources of tobacco are few. With the exce]>- 
tion of two species, one native of New Caledonia, the other proper 
to Australia, they are all of American origin. They form two 
well-defined groups, the first of which is characterized by the 
possession of an elongated corolla tul)e, red in colour, the plants 
having a single uiibranchod stalk which attains a height of from 
6 to 7 feet ; while to the second group belong such as have a 
swollen corolla tube of a greenish-yellow colour, and a much- 
branched stem reaching a height of only from 2 to 5 feet. The 
type of the first group is the Virginian Tobacco, N. Tahacum^ 
while the best known representative of the 8C(‘ond is the Green 
Tobacco, N, rustica. These two species, together with their 
numerous varieties, and with the Persian Tobat-eo, A. persica , — ^the 
source of the famous Tnmbeki or Shiraz toliacco,— are the sole 
sources of commercial tobacco. N. Tahacum is the species from 
which the tobaccos of Cuba, the United States, and the Philippine 
and the Latakia of Turkey, aie derived, and it is thus 
the source of not only the greater proportion of the tobacw of 
commerce but riso the most highly prized wd valuable of its 
vaiietiise. JV. rusiiea, originally a native of Brazil, is cultivatea 
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to a consideniblo extent in South Gernumy, HuQgaiy, and the Seat 
Indies. 

The Vii^ginian tobacco-plant, AT. Tabwswm^ is a coarse rank- 
growing annual, with a simple unbranched cylindrical stem which 
attains a height of 6 feet and upwards, terminating in a panicle 
•f pink flowers. It has alternate simple oblong lanceolate leaves, 



Fio. 1.— Flowering Top of N. Tabaeum, 


those at the lower part of the stem being slightly stalked, and of 
large size, reaching to two feet in length, while the upper are semi- 
amplexicaul and of variable outline. The seeds are brown in colour, 
witn a rough surface, of minute size, and exceedingly numerous, as 
many as 40,000 having been counted on a single plant. The whole 
of the green parts of the plant are covered with long soft hairs 
which exude a viscid juice, giving the surface a moist glutinous 
feeling. The hairs are miuticellalar, and of two kinds, one 
branching and ending in a fine point, while the other, unbranched, 
terminates in a clump of small cells. Stomata occur on both 
suiiaces of the leaves, and, with the poculisr hair structure, render 
the microscopic appearance of the plant highly characteristic. 



Fia 2.— Microscopic Structure of Tobacco Leaf. 


iiltiva- Tobacco will flourish over wide areas and in veiy dissimilar 
m. „ climates, but it is best suited for regions having a mean tempera- 
ture of not less than iO"" F. and where early autumn frosts do not 
occur. It develops the most highly appreciated qualities in tropical 
lands possessed of a comparatively dry climate. Tobacco is a most 
exhausting crop, and requires rich and abundant manuring, the 
character of which exercises a distinct influence on the quality of 
the product A cron grown under such widely different conditions 
of Climate and agricalture as is the case with tobacco must of 
necessity he snljeot to varied treatment both in cultivation and in 
caring, and here we can refsr only to the general features of the 
growi^ and securing of the crop. 

In European cultivation, the tobacco-seed is sown in a hotbed 
about Hie end of March. The seed-beds are kept covered with 
damp straw or withered leaves till the seedlings appear above the 
ground, after which the covering is removed, ana, to protect the 
young plants firom frost, to which they are extremely sensitive, the 


beds are ooveied at night with mats. So soon as the tiants esa be 
bandied, they are pioxed out in rows in a garden bed, where they 
remain protected from night frost till they have developed five or 
six leaves and have a height of 8 to 4 inches. They are then ready 
for transplanting, by preference in moist weather, into prepared 
drills 20 to 25 inchM apart in the field. The tronsplimting is 
done about the end of May, or earlier in localities free from n^ht 
frosts, and in dry weather the field is plendfiilly soused with liquid 
manure. The plants are carefully weeded and attended to, and 
the soil is frequently stirred with narrow hoes until the period 
when they show symptoms of flowering. This may be when they 
are only 8 feet high, or not until they have reached their proper 
height.of 6 or 8 feet ; but the flowers must not be allowed to form, 
except i i the case of a few plants loft puiposely for seed. To 
obtain fine and strong leaves on tlio plant is the great object of the 
cultivator, and a fine tobacco plant ought to have from eight to 
twelve large succulent leaves. Cultivators commonly diminish the 
number of leaves by ** topping” or breaking off the top, under the 
idea that the remaining ones will aflbrd the strongest tobaoco. 
Suckers or shoots near the root are carefully removed, and every- 
thing is done to concentrate the strength of the plant in the leaves. 
Every loaf injured by insects is removed, and the crop is watched 
until the leaves have a yellowish tint and begin to droop, when 
they are fit to be nthbred. This is usually in September, so that 
the plants, from tne time of their insertion on the mounds, have 
occupied the ground four months, during which time they have 
been subject to many vicissitudes, — ^from the attacks of insects, 
from a disease called “firing,” caused by the long continuance of 
very wet or very dry weather, and from the occurrence of autumn 
frosts while the crop is yet in the field. 

In the harvesting of the tobacco crop several distinct methods 
are followed. In ordinary European cultivation the ripe leaves 
are separated from the standing stalks in the field. The three 
lower root-leaves are first stripped off and laid, face downward, 
around the root to wilt, after wnich they are bundled and carried 
to the barn. Afterwards the remainder of the leaves are separated, 
working from the top downwards, and, similarly, they are spread 
on the ground till by wilting they lose their brittleness. They are 
then bundled and packed, tops upward, closely on the floor of the 
barn for some time to sweat, by which the uniform ripening and 
subseoueut favourable drying are promoted. The bundles are 
carefully watched to prevent overheating, which would blacken 
and injure the leaves. In the tobacco-growing districts of the 
United States the entire plant is cut down in the field close to the 
ground, then the stalks are spitted on long rods or laths, care 
being taken to keep the leaves from toucliing each other, and on 
tliesc rods they are carried and hung in the bam or caring-house 
for drying. 

The curing of the leaves which follows has for its objects the C 
drying and- preservation of the tolmcco, and, by a process of slow 
fermentation, the modification of certain of the leat constituents, 
and the develojinient of the characteristic aroma of the substance. 
Subject to various minor modifications, the process of caring is 
carried out either slowly by the air-cure process or rapidly by fire- 
curing. The European cultivators, who ^norally cure by the 
slow process, either spit the loaves tbrou^ the middle on a long 
rod or string them on a cord, taking care to keep each loaf from 
touching its neighbour. These rods or cords of leaves are suspended 
in a barn or curing-shed in a way which allows the free circulation 
of the air, and at the same time brings the whole contents of the 
shed equally under the drying influence of the air currents. When 
the weather is clear and dry, free circulation of the air is in every 
way promoted, but on humid days the moist air is excluded and 
sometimes artificial heat is required to prevent mildew and rotting 
of the leaves. Under favourable circumstances the tobacco will be 
dry and ready for further treatment in from six to eight weeks, and 
the leaves should then have a fine bright warm brown colour. 

In the United States the quick-drying process by artificial beat 
is employed principally for the preparation of export tobacco. 
Formerly the neat was obtained by means of an open charcoal fire 
within the curing-ham, but now the structure is heated by a 
mtem of flues which permits of the burning of any kind of fuel. 
For dark shipping tobacco, the entire plants, cut down close to the 
mund, are immediately housed, and at once dried off. Red 
shipping qualities are pi^ared by leaving the cut stems either in 
the fielu or hung on scafiolds in the bams for a few days to wilt 
and wither in the air, after which they are dried by artificial heat. 
In the treatment of both dark and red kinds the temperature 
within the bam is gradually raised till it reaches 170* F., and the 
drying is complete in from mur to five days. 

By whichever way treated, the tobacco-leaf at this stage if* 
brittle, and cannot be handled without cramblitig to powder. The 
contents of the bam are therefore left till moist weather occurs, 
and then by the admission of atmospheric air the leaf blades absorb 
moisture and become soft and pliant In this condition the leavM 
are stripped from the stems, sorted into qualities^ snob as **lugs, 
or lower baves, ** firsts/’ and ** seconds.” These are made up 


**hamjr W, itmdl li&iidlat aix to twttlYe Wtob. Each 

btm^ ^ tied round with a aenamte leaf, and in tlilg condition 
tba tobacco ie ready Cor bnlking for ISermentation. 

Eor fermepltation the tobacco, whether in bundlea, handa, or 
lenarate lea^a, ia piled up or bulked on the door in a bam into a 
flolid etack to the height of 5 or « feet Within thia stack a 
oroceaa of Cementation is quickly set rys, and the temperature of 
the maae riaea steadily till it reaches about 190"* E. Great care ie 
now taken to prevent ovorheatinff, and to aecufe the uniform 
^mentation oT all the tobaeca The pile is from time to time 
taken down and rebnilt the tobacco from the top going to the 
bottom, and that expoaed at the edges being turned in to the centre. 
In from three to flveiijpreeka the fermentation should he sufficiently 
carried out, and the leaves then have a nice uniform brown colour. 
The oor^ stack may in this condition be piled np in store without 
fear of further ferpientatave activity, till, with increasing summer 
heat, it is subjeet to the May sweat, which renders further watch- 
fulness necessary: 

The components of tobacco, like those of all vegetable matters, 
arrange themselves under the three heads of water, mineral acids 
and bases (which pw into the ash on combustion), and organic 
Bnbstanoes. According to an investigation carried out by Beauchef 
in Gay-Lussac’s laboratoiy, the amount of ash from 100 parts of 
matterdried at 100** C. is in the roots 6 to 8, in the stems 10 to 13, 
and in the libs and leaves 18 to 22 per cent. The greater part of 
the ash coii||st8 of insoluble salts, principally carbonate of lime. 
The solublcAart consists largely of potash salts (KCl, KsOO^ 
EgSO^), whicn may amount to from 5 to 35 percent., and it is 
remarkable that tobacco contains no soda. In addition to the 
mineral salts proper, tobacco contains salts of ammonia and nitrates. 
In the leaf the proportion of nitrates is greater in the rib than in 
the laminse. In the former it may amount to as much as 10 per 
cent, (calculating the nitric acid as KN O3). According to Schloesing 
(A?i7i, Chim. Phys,t [3], xl. 479), the proportion of (combined) nitric 
acid in tobacco has nothing to do with its combustibility, that is, 
the length of time a lighted cigar will glow spontaneously. This 
quality is a function chiefly ot the potash present in combination 
with organic acids. An incombustible tobacco, i»e., a tobacco 
which does not keep a glowing ash, contains its organic acids in the 
form of lime and magnesia salts. The exfdanation is that, while 
organic potash salts, being fusible, yield when heated a porous 
charcoal which glows readily, the corresponding infusible lime 
salts yield a compact charcoal which is far less combustible. A 
combustible tobacco can be rendered incombustible by the inonr* 
poration of sulphate or chloride of calcium or magnesium. By 
cultivation experiments in a potash-free soil, it has been ascertained 
that chloride of potassium used as a manure does not add to the 
organic potash salts in the leaves, but the sulphate, carbonate, and 
nitrate do give up their potash for the formation of organic salts. 

Subjoined is an enumeration of the proximate organic com- 
ponents of tobacco leaves, and their relative proportions in 100 
parts, according to the numerous analyses made in the laboratories 
of the French state tobacco factories ; — 

Nicotine, a liquid volatile alkaloid, from 1 *5 to 9 per 

cent. 

Essential oil, — according to Schloesing, an important element 
in the flavour of tobacco, although its proportion is exceed- 
ingly small. 

Nicotianine, a solid camphor-like body to which, according to 
other authorities, the odour of tobacco is principally due. 

Malic and citric acids, together 10'14 per cent., calculated as 
anhydrides. 

Acetic acid, very little in fresh leaves, but increasing in their 
fermentation. In snuff it may rise to 3 per cent. 

Oxalic acid, 1 to 2 (lor cent. 

Peetic acid, about 5 per cent. 

Besins, fats, and other bodies extractable by ether, 4 to 6 per 
cent. 

Sugar, little in the leaves, more in the stems ; in the fer- 
mentation it disappears. 

Cellulose, 7 to 8 per cent. 

Albuminoids,^ caloulatcd from the nitrogen not present as 
nicotine, nitrates, or ammonia, about 25 per cent. 

Excepting the nicotine, the several organic components of the 
leaves develop, roughly speaking, pari passu until fructification, 
when^ certain components are attracted to the fruit, suffering 
chemical changes while so moving. The nicotine determines the 
Btrenj^h of a tobacco, but not its flavour or aroma. The niauure 
Bupj^ed to a tobacco field does not increase the proportion of 
nicotine^ hut affects only the weight of the crop. The percentage 
of nicotine in the leaves may to some extent be modified in cultiva- 
plafits wide apart developing few leaves, but those thick, 
flesny, and rich in nicotine, while cTosely packed plants throw out 
v^merotts but thin and membranous leaves having little nicotine. 

proportion of nicotine present increases with the ago of the 
Phmi Beldoesing' found in leaves at various stages of growth the 
allowing petoentage of nicotine dtfay 26 (very young leaves), 
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079; July 18, l»ai; Aug. 6, 1*93; Aug. 27, 2*27; Sept. 8, 3'86; 
Sent. 25, 4*32. 

Jtegaiwng riie changes which take ])lace in the manufactured 
leaf, we take the case w snuff, because with it the chemical changes 
are carried farthest, and yet, qualitatively speaking, they are of the 
same nature as those which smoking tobacco nndergoes. In the 
fermentation begun in curing and continued in the sauced leaf, the 
malic and citric acidB and the nicotino undergo partial oxidatK*o. 
The onlate of lime and the pectetes remain almost unchanged, 
and are formed, of intermediate (not fully oxidized) b^ies, 
ammonia, acetic acid, and black humic acid, the last giving to 
snuff its dark colour. A little methyl-alcohol is also at the same 
time formed. At this stage the tobacco-leaf is acid in reaction ; 
but after it is powdered, and again subniitted for a prolonged 
period to a slow fermentation in air-tight boxes, it becomes 
decidedly alkaline by the ammonia, because, while acetic acid 
continues to be formed and tho ammonia and nicotine roniain what 
thev ate, the malic and citric acids are progressively destro 3 'ed. 
TTnli^ ftunff AnnfAintt tn^A Atntirknt^ia if ic “flat,” and destitute of 


[ess snuff contains free ammonia it is ' 
pungency. 

As to the composition of tobacco smoko, numerous investigations 
have been made. Idling {Ding. PolyL Jour,, ccliv. 284-246), 
experimenting on cigars, found that a large proportion of the 
nicotine passes unaltered into tho smoke. Dealing with a tobacco 
containing 3*75 per cent, of nicotine, he recovered from the smoke 
52*02 per cent, ot the total nicotine consumed, while in the uncoii- 
suined remains of the tobacco the proportion of nicotine was 
increased to 5*03 per cent. With a second sample of tobacco, 
having likewise 3*75 per cent, of nicotine, the smoke yielded only 
27*88 per cent, of the total nicotino consumed, and the percentage 
in the unconsumed remains was raised to 4*51. From a tobacco 
containing only 0*30 of uiootino he recovered 84*23 of nicotine in 
the smoke. The composition of tobacco smoke is highly complex, 
but beyond nicotine the only substances found in appreciable quan- 
tities oi'e the lower members of the picolioe series. 

The commercial varieties and the sources of supply of leaf- Commer- 
tobacco are exceedingly numerous. Special qualities ol tobacco, as cial vovle- 
of wines, Ac., belong to particular localities, outside of which they ties. • 
cannot ^ cultivated. These tobaccos are therefore natural mono- 
polies. Moreover, as is also the case with wines, the crops vary 
m richness and delicacy of flavour with the seasons of their growth, 
so that in certain years the produce is of much greater value than 
in others. Further, tho pvoiterlies of certain classes of tobacco 
render them specially suitable for cigar-making. Others are* best 
fitted for smoking in pipes; and there are numerous qualities which 
are valuable for suuff-making. National tastes and habits again 
frequently determine the destination of tobacco. Tims heavy, 
strong, and fnll-fiavoured cigars and tobaccos are in favour in tho 
United Kingdom, while on the Continent lighter and more brisk- 
buming quautioB aro sought after, and the materials consumed in 
the kalians of Persia and tho East are not suitable for use in tho 
short pipes of the Western nations. 

Of ci^r tobaccos the most valuable qualities in the world are 
cultivated in tho north-west portions of the island of Cuba. The 
district of Vuelta Abajo is the source of the highest quality, after 
which comes the produce of Paitidos and Vuelta Arriba. A largo 
portion of the tobacco is made into cigars in tho island, but con- 
siderable quantities are also exported to Europe and the United 
States for mixing with commoner qualities to give Havana cliaracter 
to the home-made cigars. In recent years a largo export of tobacco 
from Brazil, especially from the province of Baiiia, has sprung up, 
most of which goes to Germany and Austria for cigar-making. 

The “seed-leaf” tobacco of Pennsylvania, Connecticut, and Ohio, 

f rown from Havana seed, is devoted to cigar-makiiig in tho United 
tates. In the East tho most imjmrtant cigar-tobacco region is 
the Philippine Islands, from which come the well-known Manila 
cheroots and cigars and a large quantity of leaf- tobacco of dis- 
tinctive aroma. Immense quantities of cigar tobacco are also ex- 
ported from Java and Sumatra, most of which passes through the 
markets of Amsterdam and Rotterdam. In the Madras pi esidenry 
and in Burmah cigar tobacco is largely cultivated, the strong heavy 
qualities of which are well know n to the British pubh-. in the 
Burmese, Lunkii, and Dindigul cheroots. 

Of ordinary smoking tobacco, among tho most esteemed quali- 
ties are Varinns or kanaster, grown in the districts of Variiias, 

Merida, Margarita, &c., in Venezuela. Tho name kanaster, wdiicli 
covers severSi varieties of tobacco from South America, is 
on account of the wicker baskets (Span, kanastru) in which the 
material is packed for export. The tobacco regions of the United 
States — Kentucky, Maryland, Virginia, and Ohio—seiul great sup- 
plies of smoking leaf of various qualities into the European market, 
especially into the United Kingdom, which is almost exclusively 
supplied from these sources. Smoking tobaccos of the highest 
quality, rivalling indeed tho cigar tobacco of Cuba in flavour and 
value, are grown in Turkey, and specially m the province of 
Monica. The famous Latakia of the English smoMrs is pro- 
duced in. the province of Mda, in tho nortliem part of Syria (see 
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I^TASiA), and ihotighout Asiatic Turkey there is an extensile 
coltiyation and export of smoking tobacco. 

Hann* In the manufactnre oT tobacco for smoking, we have to do with 
Ibetnre. the numerous forms of tobacco used for smoxing in pipes, embrac- 
ing cut smoking mixtures, cake or plug, and roll or spun tobacco. 
Under this heading come also the cigar and cigarette manufacture. 

The raw materiiQ in the warehouses is of yarious ^[ualities : some 
is strong, rough, and harsh, and so is unfit for ordinary smoking ; 
other samples are mild and fine, with aromatic and pleasant 
flavour, but devoid of strength. By a proper mixing and blending 
the manufacturer is enabled to prepare the smoking mixture which 
is desirable for his purpose ; but certain of the rough, bittei* 
qualities cannot be manutacturod without a preliminary treatment 
by which their intense disagreeable taste is modified. The storing 
of such tobacco for a lengthened period matures and deprives it m 
harshness, and the same result may be artificially hastened 
macerating the leaves in water acidulated with hydrochloric acid, 
and washing them out with pure water. The most efllcient meatas, 
however, of improving strong, ill-tasting tobacco is by renewed 
fermentation artificially induced by moisture and heat 
fimoking The manufacturer having prepared his mixture of l^vos, proceeds 
Mixtures, to damp them, pure water alone being used in the United Kingdom, 
whereas on the Continent and in America certain ** sauces” are 
employed, which consist of mixtures of aromatic substances, su^r, 
liquorice, common salt, and saltpetre, &c., dissolved in water. The 
primary object is to render the leaves soft and pliant ; the use of 
the sauces is to improve the flavour and burning qualities of the 
leaves used. Wlien uniformly damped, the leaves are separately 
opened out and smoothed, the midrib, if not already removed, is 
torn out, except when “ biid's eye ” cut is to bo made, in which 
* , mixture the midrib gives the peculiar “bird’s eye” appearance. 

The prepared tobacco, while still moist and pliant, is pressed between 
cylinders into a light cake, and cut into fine uniform shreds by a 
machine analogous to the chaff-cutter. The cut tobacco is now 
roasted, partly with the view of driving off moisture and bringing j 
the material into a condition for keeping, but also partly to improve 
its smoking quality. The roasting is most simply effected by I 
spreading it on heated slabs, on whiim it is constantly turned ; but | 
such a method does not ^neld uniform results, and it exiioses the | 
' workers to a most deleterious atmosphere and noxious fumes. A 

' roasting machine is in use, which consists of a revolving drum in 

which tiie tobacco is rotated, gradually passing from one end to 
the other, and all the time under the influenoe or a current of heated 
air passing through it. 

iKoH For roll, twist, or pigtail tobacco the raw material is damped or 

tobacco, sauced as in the cose of cut tobacco. The interior of the roll 
consists of small and broken leaf of various kinds, called “ fillers” ; 
and this is enclosed within an external covering of large wdiole leaf 
of bright quality, such leaves being called covers.” The material 
is supplied to the twisting machinery by an attendant, and formed 
into a cord of uniform thickness, twisted, and wound on a drum by 
. mechanism analogous to that used in rope-spinning. From the 

dram of the twisting machine the spun tobacco is rolled into 
cylinders of various sizes. These are enclosed in canvas, and around 
the surface of each stout hempen cord is tightly and closely coiled. 
In this form a large number, after being cooked or stoved in moist 
* heat for about twenty-four hours, are piled between plates in an 
hydraulic press, and subjected to great pressure for a month or six 
weeks, during which time a slow fermentation takes place, and a 
considerable exudation of juice results from the severe pressure. 
The juice is collected for use as a sheep-diji. 

Cake Ct^e or plug tobacco is made by envelopinj^ the desired amount 
tobacco, of fillers within covering leaves of a fine bright colour. A large 
number of such packages are placed in moulds, and submitted to 
powerful pressure in an hydraulic press, by which they are moulded 
into solid cakes. Both cake and 1*011 tobacco are equally used for 
smoking and chewing ; for the latter purpose the cake is frequently 
sweetened with liquorice, and sold as honey-dew or sweet cavendish. 
Glgais. For cigar-making the finest and most delicately fiavoured qualities 
of tobacco are generally selected. A cigar consists of a core or 
central mass of fillers enveloped in an inner and an outer cover or 
robe. The fillers or inner contents of the cigar must be of uniform 
.quality, and so packed and distributed in a longitudinal direction 
the tobacco may bum uniformly and the smoke can be freely 
drawn from end to end. For the inner cover whole leaf of the 
same quality as the fillers is used, but for the outer cover only 
selected leaves of the finest quality and colour, free from all injury, 
are employed. The covers are carefully out to the proper size and 
shape with a sharp knife, and, being damped, a pile of them 
smoothed out ere placed together. In making cigars by the hand, 
the operator rolls together a sufficient quantity of material to form 
the Ailing of one d^r, and ei^rience enables him or her to select 
very uniform quantities. Thu quantity is wrapped in the inner 
cover, an oblong piece of leaf the length of the cim to be made, 
and of width sufficient to enclose the whole mate^. The cigar 
is then rolled in the hand to consolidate the tobacco and bring it 
into proper shape, after whidi it is wrapped in the onter cover« a 


shaped piece made to enclose tiie whole in A Sfnnd manner, beghi^ 
ning at the thick end of the cigar and working down to the pointed 
end, where it is dexterously finished by twisting to a fine point 
between the finprs. The finished cigars are either imread out in 
the sunlight to be dried, or, where tlwt is impracticable, they ate 
exposed to -a gentle heat They are then sorted into qualities 
according to imeir colour, packed and pressed in boxes, in which 
they are stored for sale. Machinery is now employed for forming 
and moulding the fillings of cigars. 

Havana cigars are, as re^^s form, classification, method ol 
putting up, and nomenclature, the models followed by manufacturers 
of all ojai^ of the goods. Genuine (“legitimas 'v Havana cigan 
are such only as are made in the island; and the cigars made in 
Europe and elsewhere from genuine Cuban to^cco are classed as 
“Havanas.” Other brands of home manufkoture contain some 
proportion of Cuban tobacco ; and very good cigars may be mode 
in which the name only of that highly -prized leaf is employed. 
When we come to the inferior classes of cigars, it can only be 
said that they may be made from any kind of loaf, the more 
ambitious imitations being treated with various sanena designed to 
give them a Havana flavour. The highest class of Cuban-made 
cigars, called “ vegueras,” are prepared from the very finest Vuelta 
Abajo leaf, rolled when it is just half dry, and consequently never 
damped with water at all. Next come the “regalias,” similarly 
made of the best Vuelta Abiuo tobacco ; and it is only the lower 
qualities, “ordinary regalias/* which are commonly found in com- 
merce, the finer, along with tlie “veguoni&” beinf exceedingly 
high-priced. The cigars, when dry, are caremlly sorted accordmg 
to strength, which is estimated by their colour, and classed in a 
scale of increasing strength as daro^ Colorado elaro, maduro^ and 
oacuro. They are pressed into the cigar boxes for sale, and branded 
with the name or trade mark of their makers. Cheroots differ from 
ordinary cigars only in shape, being either in the lorm of a trun- 
cated cone, or of uniform thickness throughout, but always having 
both ends open and sharply cut across. Cheroots come princ^ 
pally from Manili^ but there are now large quantities imported 
into the United Kingdom from the East Indies and Burmah. 

Cigarettes consist of small rolls of fine cut tobacco wrapped in a Cigai 
covering of thin tough jianer specially made for such use. Origin- eties. 
ally cigarettes were entirely prepared by the smoker himself ; but, 
now that the consumption oi cigarettes has attained gigantic pro- 
portions, especially in France, they ai*e very largely made with the 
aid of an elaborate system of automatic machinery. The machines 
out the pa|>er, gum its edge, measure out the proper quantity of 
tobacco, wrap it up, make the gummed edge adhere, cut the ends, 
and pack the cigarettes in boxes. 

The manufacture of snuff is the most complex, tedious, and Snuff 
difficult undertaking of the tobacco manufacturer; but it is an art 
now of relatively little and of decreasing importance. The tobacco 
best suited for snuff-making is thick fleshy leaf of a dark colour, 
the finest qualities of snuff being made with dark Virginia leaf 
and the Amersfoort leaf of Holland; hut manufacturers work 
up many kinds with fragments from the making of smoking 
tobacco, midribs, Ac. The varieties and qualities of snuff are 
many, the differences being dependent on the niateriaJ employed, 
the sauces with which it is treated, and the method of manumeture. 

The sauces for snuff consist of solutions of common salt, with various 
aromatic substances according to the flavour desired in the finished 
snuff, and with occasional additionB of potash, sal ammoniac, and 
other salts. The following is an outline of the method adopted in 
making snuff on the great scale in the state manufacture of France. 

The t^cco leaves are moistened with about one-fifth of their 
weight of salt and water (sp. gr. 1 *089), made up into blocks, and 
piled in large rectangular neaps, in quantities of 40 or 60 tons. 

The temperature gradually rises to 140° F., and sometimes reaches 
170** ; but the heat must be r^ulated, or ^rts of the mass would 
become black as if charred. 'J%e heaj^ are made up in spring and 
antumn, and the fermentation is continued for five or six months, 
when the temperature remains stationary or begins to decline. 

The heap is then opened, and the tobacco is ground, by which means 
a pale brown dryish powder {rdpi see) is obtained. This is mixed 
with about four-tenths of its weight of a solution of common salt, 
and is passed through a sieve, that the powder may be uniformly 
moisjtened. It is then packed in large open chests in quantities of 
from 25 to 50 tons, inhere it remains for nine or ten months, and 
undergoes another fermentation, the temperature rising in the 
centre of the mass to 120* or X80*« During this process the snuff 
acquires its dark colour and develops its aroma. But it is not 
uniform in quality throughout, and is removed to a second chest, 
in such a way as thoroughly to mix all the different parts together, 
and, after the lapse of two months, it is a^n turned over ; and the 
process is sometimes repeated a third time. When the snuff is 
ripe, the contents of the various chests are mixed toother in a 
large room capable of holding 850 tons of snuff, where it is left for 
about six weexs, and the whole mass being unifoim in quality is 
sifted into barrels for the market. The process of manufacture 
occuplea in all firam eighteeti to tweiity months. During these 



xiPMitiBd lermentrtiotkiftboat two-thirds of the nxcotine is destroyed, 
t^e acidity of the snuff dittappesrs, and the mass becomes distinctlv 
alkaline, notwithstanding that acetic acid is contlnuonsly evolved. 
The destruction of malic and citric acids continues, and the bases 
thereby set free saturate the acetic acid formed, leaving free 
ammonia in the snuff The properries of snuff are dependent on 
the presence of free nicotine, free ammonia, and the peculiar 
aromatic priuciple devdoped in the fermentation. 

The reduction of tobaccodeaf to a snulf powder is a task of con- 
siderable difficulty, owing to tbe ^mmy nature of the substance, 
which tends to coat and clog grinding surfaces. In early times 
the duly sauced and fermented leaves were made up into ** carottes,*' 
^tightly tied up sgjndle-formed bundles, from the end of which 
the Btiufier, by means of a ** snuff rasp," rasped off his own supply, 
and hence the name *^r&p4," which we have still as ** rappee,” to 
indicate a particular class of snuff. The practice of tying up the 
leaves iu tne form of corottes is still followed by makers or line 
snuff, as the very slow fermentation which goes on within the 
bundles is favourable to the development of a rich aroma. For 
pulverization, the leaves are first cut to shreds with a revolving 
Liife, and then powdered either by a kind of mortar and i)estle mill, 
or by falling stampers supplied with knife cutting edges, or more 
commonly they are treated in a conical mill, m which both the re- 
volving cone and the sides have sharp cutting edges, so that the 
material undergoes a cutting rather than a grmding action. The 
snuff from the mill is sifted, and that which remains on the sieve 
is returned to the mill, the remainder being passed on as rdp4 sec 
for further treatment as described above. 

;al In nearly all civilized countries the cultivation of tobacco and 
no its manufacture are conducted under state supervision, and form an 
ls. important source of public revenue. In France, Austria-Hungary, 
ItaVi Spain the cultivation is a state monopoly, and in other 
countries the crop is subject to heavy excise duties. Since the 
time of Charles II. the growth of tobacco in England has been 
practically prohibited, tbe original legislative exactmeut to that 
effect having been passed with the view of encouraging trade with 
the young colony of Virginia. When that motive ceased to have 
force the supposed difficulties of collecting the internal taxation 
still influenced the legislature to continue their prohibition, and 
consequently a penalty or prohibitive tax equal to sixteen hundi'ed 
pounds per aero is exigible on the cultivation of tobacco in the 
United Kingdom. In Ireland the duly on the cultivation of tobacco 
was abandoned between 1822 and 1830, and in that interval the 
cultivation grew till about a thousand aci-os were under the crop. 
In 1886 the Government permitted the experimental cultivation of 
tobacco iu England, under certain precautions ami restrictions for 
the security of the revenue. Several proprietors in Kent, Norlolk, 
and other counties grew ex [leri mental jiatchcR with such success as 
to warrant the continuance of the ex])eiiment and to prove the 
entire practicability of cultivating tobacco as an English agricultural 
crop. The climate is, however, so variable that, were all re.stric- 
tious removed, and tobacco grown subject only to excise suiiervision 
for collecting an equitable tax, it is more than doubtful whether its 
growth would be a safe and profitable undertaking, 
ybio- The infiueuco of tobacco on health and morals has, ever since 
leal its introduction into Europe, been a fruitful subject of controversy. 
Jcts. On all grounds, except as a medicine, it met the most uncom- 
promising opposition when it first became known ; but it was 
precisely the expectations entertained regarding its medicinal 
virtues which were completely disappointed. Burton, in the 
Anaiomy of Melanclwly, gives strong expression to the two views ; 
" Tobacco, .divine, rare, superexcollent tobacco, which goes far 
beyond all the panaceas, potable gold, and philosopher’s stones, is 
a sovereign remedy in all mseases. A good vomit, I confess, a vir- 
tuous herb if it te well qualified, opportunely taken, and medi- 
cinally used ; but, as it is commonly abused by most men, which 
take It as tinkers do ale, ’tis a plagiie, a mischief, a violent purge 
of goods, lands, health, —hellish, devilish, and damned tobacco, 
the ruin and overthrow of body and soul." Burton’s nicaning — 
that tobacco iu moderation is a good thing, while its excessive use 
causes many phyaicsd and other evils — ^has many sympathizers *, but 
the difficulty is to define moderation and excess. Among modern 
authorities, Dr Jonathan Pereira says, “ I am not ac<iuamted with 
any well-ascertained ill effects resulting from the habitual practice 
of smoking.** Similarly Sir Bobert Christison concludes, “In 
niany individuals who use it habitually, the smoke has an extra- 
ordinary power iu removing exhaustion, listlessness, and restless- 
ness, especially when brou^t on by bodily or mental fatigue, and 
^isjproperty fs the basis of its general use as an article of luxury.” 
Dr B. A. Parkes sums up his observations thus : “ I confess myself 
<iuite uncertain. 1 can find nothing like good evidence in books ; 
tw often a foregone conclusion, without any evidence to back it, is 
given. I think vre must decidedly adroit injury from excess ; from 
snoderate use I can see no harm, except it may be in youth." On 
the other hand, it is asserted by tbe opponents of tobacco, and by 
the anti-tobacco societies, that the habitual use of this narcotic 
teadB, especially in the young, to decrease of bodily and mental 


vigour, and specially produces symptoms of amamia, palpitation, 
mtermittent pulse, and other affections of the heart and circula- 
tion. It is an admitted fact that a disease of the vision— tobacco 
amblyopia— is contracted by smokers, and is not uncommon 
among thow using strong heavy preparations, such as black twist. 
Allowing that such incidental evils may arise fiom oven coinjiara*' 
tively moderate indulgence iu tobacco, they are after all as uo&ing 
compared to the vast agwegate of gentle exhilaration, soothing, and 
social comfort, extracted from the Virginian weed. 

With the almost universal prevalence of the use of tobacco, it Corn- 
must be obvious that the amount consumed yearly is very great, meresb 
In the United Kingdom, which 
is much less a tobaoco-cousuming 
country than tlie United States 
or many European countries, tlio 
consumption per head has steadily 
increased, as is shown in the 
accompanying table. 

The customs duty derived from 
imiKirts of tobacco amounted in 
1886 to £0,298, 990, and there cer- 
tainly is a considerable quantity of manufactured tobacco smuggled 
into the kingdom which comes into no official lecord. 1 n the U nited 
States the production of tobacco was in 1840 219,163,319 lb, in 
1850 199,752,666 lb, in 1860 434,209,461 lb, m 1870 262,785,341 lb, 
and in 1880 472,661,157 lb. During tho ten years ending 
the average annual production was 472,000,000 lb, cultivated o:i 
from 600,000 to 700,000 acres, the value of the crops ranging from 
$40,000,000 to $45,000,000. In tho same ten years 2,540,818,001 lb 
of leaf were exi)orted, 1,897,606,249 11) weic manufactured forborne 
consumption, and the quantity consumed by growers wjis estimated 
to bo equal to 280,000,000 lb. 

For Tobacco Pii>e, see Pipe, 

The literature of tobacco in very extensive. The late Mr William ItragRc of 
Btrtiiinghain published in 1H80 a re\ised bibliography of tlie subject, Bibliotheca 
Nieationa^ extending to 248 qiuirto pages liom siuh a mass of autlioiities it 
would be rain hero to make tteloctioiis, but mention may be made of Fanliult's 
capital gossiping woik, Tobatio, Hu IHHoey and AMocintwm (2d ed , 1876). Aa 
modern standard woikn liiete may also be quoted liedemanit's Genchtchte ties 
!Pabaks (185G)and Wagnet's l\ibakcuHui\ Tabak-tmd Ctgnn'en-Fabt tcatwn (18‘i4). 

In tho Tenth Census Ueports of the United Suites (188>i), vol lii., thei c are a series 
of claburato papers on the cultivation, manufactuie, and alatistics of Ameiicau 
tobacco. (J. PA-W. D) 

TOBAGO, the most southerly of the Windward group 
of British West Indian Islands (ll** 9' N. lat., GO” 12' W, 
long.), 20 miles north-east from Trinidad, is 26 miles in 
length and 7^ at its greatest breadth, with an area of 114 
square miles (73,313 acres). Its formation is volcanic, 
and the physical aspect irregular and picturesque, with 
conical hills and ridges ; the main ridge is 1 800 feet 
high and 1 8 miles long. Tliere are several excellent har- 
bours. The products are sugar, rum, molasses, and fruits 
of various kinds, only the low ground being cultivated; 
production is not increasing. In 1885 the revenue w^as 
J&10,826 and the expenditure £12,031, while the imports 
were £30,758 and tho exports £26,414. The population 
in 1885 was 19,363 (9368 males and 9995 females), princi- 
pally of African race, the whites be?::g very few. Tobago 
has a small legislative council and an administrator under 
the Government of the Windward Islands. Its capital 
is Scarborough (1200 inhabitants), on the south-east 
coast. 

Tobago was discovered by Columbus in 1498, and the British 
flag w’as first planted in 1580, the island being then occupied by 
Caribs. It has bubscquently been lield by the Dutch and the 
French, but ultimately was coded to the British crown in 1814. 

TOBIT, The Book of, one of the Old Testament 
apocrypha, relates with many marvellous circumstances 
the virtues, trials, and final deliverance of Tobit, a jiious 
Israelite who was carried to Nineveh in the captivity of 
the ten tribes, and, after rising into favour and wealth as 
a trader at tho royal court, was reduced to poverty because 
he habitually buried those of his nation w horn the tyrant 
slew and ordered to be cast forth unburied. Besides this 
he lost his eyesight through an accident. Deduced almost 
to despair, like Job, and taunted like Job by his wife 
(‘‘where are thy alms and righteous deeds ?"), he yet puts 
his faith in God and prepares to die, but first resolves to 
send his son Tobias to Bhagie (Ilai), in Media, to reclaim 
an old loan. Now his prayers are heard and his righteous- 
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ness rewarded, for Ilaphael, one of the seven angels that 
^ present the prayers of the saints before Qod, is sent in 
human form to conduct Tobias on his journey. Thus 
aided, Tobias not only recovers his father’s money, but by 
killing a dsh which attacks him as he washes his feet in 
the Tigris, becomes possessed of two invaluable drugs, its 
liver with the heart and its gall. By fumigation with 
the former he drives away the demon Asmodeus, who had 
slain the seven bridegrooms of a virtuous Jewish maiden, 
Sara of Ecbatana, his own kinswoman, aiid so wins a good 
wife, and with the gall he heals his father’s eyes. In spite 
of the absurd machinery and other puerilities, the stoiy is 
ingeniously constructed, and the picture of Tobit’s , piety 
is natural and touching, so that the whole is a very good 
exhibition of the weakness and the strength of Judaism 
as it was among the Israelites of the dispersion. 

The date of the book cannot be precisely determined. 
It was written before the destruction of the temple (xiv. 
5), and Is cited by early Christian writers. On the other 
hand, it is in the highest degree probable that the Greek 
text is original,^ in which case the book can hardly be 
earlier than tlie 2d century b.c. A date about the middle 
of this century, or a little earlier, at the time of bitter 
conflict with the Greeks, seems to accord best with the 
tone of the book. The sympathy shown for the victims of 
tyranny, to whom burial was denied, acquires fresh mean- 
ing when compared with such a passage as 2 Mac. v. 10, 
and the prominence given to eschatological hopes in the 
closing verses fits a time when interest in the prophecies 
of Israel’s future glory was revived by the struggle for 
national independence in Judma. 

That Tobit was written by a Jew of the Eastern dis- 
persion (so, Ewald, iv, 269) will hardly be 

maintained by any one who accepts the Greek text as 
original. The book remained almost unknown to the 
Syriac church, a fact which tells strongly against the 
hypothesis of an Eastern origin ; and at the x)6riod to 
which the work can be best referred Egypt is the only 
probable place for a Jewish-Greek composition. The 
writer knows nothing about the geography of the East 
beyond a few names which every Jew must have heard, — 
the Tigris, which, by an error common among the Greeks 
but hardly possible to an Oriental Jew, he regards as 
flowing between Nineveh and Media ; Bhagai, which was 
a royal residence of the Parthians; the famous city of 
Ecbatana; and Elymais (ii. 10), which was associated 
with the disaster of Antiochus Epiphanes. And in both 
forms of the Greek text (vi. 9 in the common text, and 
V. 6 in the longer) Bhagas is falsely represented as quite 
near Ecbatana.^ Noldeke surmises, as others have done 
before him, that the fish ” which attacked Tobias was the 
Egyptian crocodile, and this conjecture is raised almost to 
certainty when we read in Kazwiiii i. 1 32 that the smell 
of the smoke of crocodile’s liver cures epilepsy and that its 
dung and gall cure leucoma, which was the cause of Tobit’s 
blindness.^ Thus the cures of Sara and Tobit are natural 
(c/; the longer Greek text, vi. 4 sq ,) ; the angel’s help is 
necessary only to secure the modicameuts and explain 
their use. 

But though the story may have been written in Egypt 
it oontaihs Persian elements. There is no inconsistency in 


^ See ^le arguments of Noldeke, jl/fmafad. Ikrl, Ah.^ 1879, p. 

This pa^er a1«o contains the best discnssion of the relation of the 
various texts of the book. 

^ Noldeke shows tliat the same error in a less gross form appears 
in both texts in chap. ix. The further erroneous statement of the 
longer text that Ecbatana lies in a plain occurs also in Biod., it. IS, 6, 
in a passage dependent on Cteaiaa, from whom the aA^Miou may have 
ueen taken. 

^ Very similar statements as to the medical Virtues of the croopdile 
(aquatic ot terrestxial) oocur in Greek and Isitin writers. 


this, for the authors of Jewish Haggada gehefalty Wmvfw 
the themes which they embellished, and that from verjr 
various quarters. In fact, at the clote of our book 
is a brief allusion to another story, ^ quite unknown 1 m>, uS|^ 
which the author evidently did not invent. The proof of 
Persian element in the tale lies, not in the localities, but in 
the an^lology and demonology. Asmodeus is the Iranian* 
evil spirit Aeshinh DaevA, and Baphael, as the guardian of 
Tobia^ has a strong resemblance to the Iranian 9raoshai 
Such precise adaptations of Zoroastrian ideas were hardly 
the common property of Judaism at so early a date; they 
lead us to conjecture that the writer borrowed from an. 
Iranian story.^ And only in this way can we explain the 
appearance of the dog who goes out and retarns with. 
Tobias and Baphael. This trait is so inconsistent with 
Jewish feelings towards the unclean animal that it is 
omitted in the Hebrew and Chaldee versions. But to the 


Iranians the dog was not only a sacred animal, the pro> 
tector of herds and homes, but was the companion of the 
protecting spirit Oraosha (Bundahesh, chap, xix.), to whom 
Baphael in our tale corresponds. 

The Greek text of Tobit is found in a shorter recension (the 
usual text) and in a longer form preserved in the Codex Sinaiticus 
(published by F. H. l&nsch, 4to, Bonn, 1870). There are frag- 
ments of another form of tlie longer text in several cursives. .^1 
the forms are given in Fritssche’s Lihri Apocryphi^ Leipsic, 1871. 
The shorter text, in the judgment of Fritzscbe and Nbldeko, is the 
earlier. The longer text is also ref^resented by the Ijatiii versions, 
the second part of the rare Syriac version (the iirst part is from 
the hexaplar Greek), and two closely allied Jewish versions, the 
Aramaic (pnblisheil by Neul»aner, from a unique Mid rash in the 
Bodleian, Oxf., 1878} and the Hebrew, first piiuted m Constantin- 
ople (1516), reprinted by Miinstor in 1542 (whence its common 
name ffebrmm MunHlen)Kn(i included in Neubaucr's edition. The 
Aramaic seems to be a late form of the text known to Jerome, 
and of which he made use for the Vulgate t^tin; it is certainly 
a translation from the Greek. There are recent commentaries on 
Tobit by Fritzscho {Kurzgtf, ffmidb, zu dm Apocr., ii,, l^eipsic, 
1858), iWsch (Freiburg, 1857), Sengelmann (Hamburg, 1857), 
and Gutborlet (Theissirig, 1877). Nolcleke's paper almady quotedi 
is indispensable. For other literature, seo Schurer, NTliche Zeit- 
gesch,, 11 . 609. (W. K. S.) 


TOBOLSK, a government of Western Siberia, having 
the Arctic Ocean on the N., Archangel, Vologda, Perm, 
and Orenburg on the W., Akmolinsk and Semipalatinsk 
on the S., and Tomsk and Yeniseisk on the £., is one 
of the largest provinces of the Bussian empire, occupy- 
ing nearly 7 per cent, (531,980 square miles) of its total 
area. It borders on the Arctic Ocean„»,from the river 
Kara to the Bay of the Qhida, the broad peninsula of 
Yatmat projecting between the Kara Sea on the west and 
the Bay of the Ob; this last {lenetrates into the continent 
for more than 550 miles, with a width of from 60 to 70 
miles, and receives another long and wide outlet — the bay 
of the Tax (Tazovskaya). Another wide bay of the Kara 
Sea — the ^idaratslc, or Kara Bay — runs up into the 
Yatmat peninsula from the north-west. The islands be- 
longing to the government are few ; Byelyi, at the ex- 
tremity of Yatmat, and a few small ones along the west 
coast of the peninsula, as also in the Obi Bay, are for the 
most part ice-bound. This extensive province occupies the 
greater part of the lowlands of north-western Asia, which 
extend ^stward from the Urals, and only in the far north 
does it include the eastern slopes of these mountains. The 
Fai-ho coast-ridge only touches Tobolsk with its south- 
eastern extremity. The Urals proper, which run south- 
west from the Kara Sea as far as to the Tell-pdss group 
(5510 feet), and thence take a southerly direction, form 
the boundary between Tobolsk and Volog da as far as the 

* The story of Nadab aud Acbiacltanu. The names are uncertain, 
and one text substitutes Anum (Hamsn) for Nadab. But the allusion 
is not to the book of Esther. 

» Compare what is said under Thousand and Onn Nights (p. 812) 
as to the probable influence of ha liaaUui legend on the book of Esther. 



0 m 0 ^ of &^» Betishom (61" SO' K. kt), but farther I 
eouth their easteru Biopee are included in the Buesian I 
^oremment of Perm, and only their lowest spurs, 200 
miles from the main ridge, belong to Tobolsk. The aver- 
age height of the northern Urals is about 3000 feet, and 
several of their summits range from 3300 to 4000 and 
even 4370^ feet (Net-yu, in 68*" ST. lat.). TWie remainder 
of the government is of lowland character, hardly at any 
point rising above the sea by more than a fevv hundred 
feet, but riieae l^^wlands vary greatly in their different 
parts. They assume the clmracter of grassy steppes or 
prairies in the south, of immense marshes sparsely covered 
ivith forest in the north, and of treeleSs tundras as the 
shores of the Arctic Ocean are approached. The southern 
steppes, in their turn, may be subdivided into two distinct 
portions, — the Tobot and Ishim steppe in the west, and 
the Baraba in the east. The former, nearly 43,000 square 
miles in area, is one of the most fertile parts of the empire. 
One*third is under forest, and the remainder has a soil 
of very fertile black earth, which has the further advant- 
Age of being sufficiently watered. The climate, indeed, 
is very severe, the mean annual temperature (30^ to 34" 
F.) being such as is found only in the north of Sweden 
and in Archangel; but the warm summer (65" to 68" in 
July) and the amount of light received from a bright sky 
combine to make vegetation develop with a rapidity quite 
unknown to western Europe. This region now has a 
population of more than 800,000, almost all llussians 
(only 14,000 aborigines), so that it may be said to be 
more thoroughly Russian than the Volga provinces. The 
Area under crops every year is 3^ million acres, and the 
region promises to become a regular granary for Siberia and 
north-eastern Russia. The second portion of the southern 
plains, which might be called the Baraba region, being 
mostly occupied by the Baraba steppe, covers about 55,000 
square miles. Only its western borders belong to Tobolsk. 
It also is perfectly flat, and covered with recent deposits; 
but, as there is no definite slope, the surface waters move 
slowly, and accumulate into a very large number of lakes 
and marshes. The climate is moistcr and the summer 
still shorter and less hot than in the preceding region. 
Forests, consisting chiefly of birch, are spread in clusters 
over its surface. The soil of this region also is very pro- 
ductive, but the fertile patches are separated by marshy 
grounds, and the dense clouds of mosquitoes which float 
over it in summer are a positive plague to both man and 
beast. The population numbers only 250,000, also almost 
all Russians (only 4000 aborigines), and the area annually 
under crops is about 1,350,000 acres. To the north of the 
regions just specified is that occupied by the administra- 
tive districts of Tura, Tobolsk, and Tara, with an area of 
about 110,000 square miles; this may be described as the 
tai^a region. It is covered throughout with impenetrable 
forests and quivering marshes — the dreadful urmans, which 
are penetrated by man only for some 20 to 50 miles 
around the widely separated settlements. Immense cedar- 
trees, larches, firs, pines, birches, and maples grow very 
densely, and the underwood is so thick that a passage can 
be forced only with the aid of the hatchet, the difficulties 
being further increased by the layers of decayed wood and 
by the marshes. To cross these, which are treacherously 
•concealed under a swaying layer of grassy vegetation, a 
kind of snow-shoe must be used oven in the summer, and 
many can be crossed only in winter. Immense areas of 
the urmam, especially pn the Vasyugan, have never b^n 
visited by man ; but still, from time to time a Russian 
settle^nt arises in the forests, mostly founded by Non- 
conformists in hiding, who freely receive all sorts of 
fugitives. The south-western parts of this region are 
pressed by the Siberian highway, and to this circumstance 


alone is it indebted for its population of nearly 450,000 
(32,000 aborigines). Only 2 per cent, of this area is under 
culture. Farther north extend the tundms, where the aver- 
se temperature rapidly decreases from the 25" F. found 
in the preceding region to 15“, 10", and 7". The frozen 
soil during the hottest part of the summer thaws only for 
a few inches beneath the surface. The frost sets in early, 
and a thick envelope of snow lowers the spring tempera- 
ture. Forests cover the southern parts, but the trees 
become poorer, shorter, and thinner, and huddle into im- 
penetrable thickets ; while, farther north, only the creep- ' 
ing variety of birch and the dwarf varieties of willow bold 
their ground Within the Arctic Circle the last traces of 
arboreal vegetation disappear, their northern limit being 
pushed south by the double bay of the Ob and the Taz, 
and by the proximity of the Kara Sea. 

Amrt from the Urals, there arc no traces of hartl rock anywhere 
in Tobolsk. Down to its southern bordeis it is covere^d with 
Post-Pliocene deposits, which are met with as far as the water- 
parting between the Irtish and the Aral-Casi*iaii dfci)rossion This 
range of flat hills rises a few hundred feet above the sea-level, ana 
it seems to mark the limit of extension of the Post-Glacial gulf 
of the Arctic Ocean which covered western Tobolsk dm ing the 
I Glacial {leriod. Contrary to Hnmboldt s hypothesis, it remains, 

I however, doubtful whetljcr it was connected in Post-Glacial times 
with the Aral-Caspian Sea otherwise than by means of narrow 
straits, which disappeared at any rate at an early stage in that 
geological jMsriod. 

The climate of Tobolsk is one of great extremes, the differences 
between the average.«i for the hottest and coldest months reaching 
as much as 70® F. The average temperatures at licrezoff, Narym, 
Tobolsk, and Ishim res|>ectively are 24®, 28®, 31® *8, and 32* 
(January, - 8® *3, - 8®, - 2®, and - 4® ; July from 62® to 67®). Only 
194 days at Ishim and l.'iS at Korezoff have a tom))cratiire above 
32®; and the Ob at Ohdorsk continues ice-bound for 219 days (the 
Irtish 176 days at Tobolsk). 

The government is watered by the Oh, which traverses it for more 
than 1300 miles, and is navigable thionghout. It receives many 
tributaries, some of which aie 200 to 350 miles long, but flow 
through quite uninhabited regions. The Irtish, a left-hand tribu- 
tary of the Ob, covers all the soutlnTii part of Tobolsk with its 
numerous tributanes. It waters Tobolsk for 760 miles, and is 
navigable for the vliolo of its length ; it receives the great Tobot, 
about 420 miles long, also navigable, the Ishim, and a number of 
les% imiKirtant streams , wliilo the Tura, a tnbutaiy of the Tobot, is 
also a channel for navigation. TIio navigation lasts for nearly six 
months in the south. The first steamer on the Oh system was 
launched in 1845 ami the second in 1860; since the latter date 
steam navigation has steadily developed. 

Lakes, some of them salt, occur iii gieat numbers on the water- 
parting between the Irtish and the Aial-Caspian, and every whoie 
in South Tobol.sk. Lake Tehany, tlie largest, covers 1 265 square 
iiitles. All are being rapidly dried up, and even within the Last 
hundred years they have undergone gieat changes. Thus, in the 
group of lakes of Tehany, in the Baraba steppe, whole villages haA^e 
arisen on ground that was under water in tlie cailitT years of this 
century.^ Immense marshes cover Toliolsk beyond 57® N. lat., — the 
YasYUgAii marshes in the east, the Kondinsk and Herensvsk marshy 
in the west, both joining farther north the tundras of the Arctic 
shores. 

The population reached 1,283,000 in 1882. Although recent 
immigrants, the Russians already constitute 94 per cent, of the 
aggregate population, and their numbers are steadily inci easing by 
immigration, ami partly also by the arrival of exiles. No fewer 
than 43,750 immigrants from Russia settled at Tobolsk between 
1846 and 1878, but of late this figure lias greatly increased. In 
1879 as many as 59,134 exiles wore on the registers, hut of these 
more than 20,000 had left their abodes and disappeared. As a i ule 
the exiles belong to the poorest class of population. According 
to M. Yadrintscir,® the native population of Tobolsk was repto- 
sented in 1879 by 29,150 Tartars and 8730 other Turki.'sli inhabit- 
ants, chiefly in the south, 22,350 Ostiaks, chiefly on the Ob, 6920 
Samoyciles in the north, and 6100 VoguLs in tlie north-Avest; the 
total amounted to 74,220,-- that is, 6*1 percent of tlie aggregate 
liopulatioM (1,206.000 in 1879). The Ostiaks (q v ) arc m a very 
mirarablc condition, having come under heavy obligations to the 
Russian merchants, and being eom]>clled to hand over to them 
nearly all the produce of their hunting and fishing. Y*?*? 

settlements in the south are prosjicrous, but not in the l^ouoisK 
district, where their lands have been appropria ted f or the Russian 

* See Yadriiitseff in Izvesfta Muss, Omjr. Soc., 1886. 

* Siberia oi a Colony (Russian). 
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■ettlers. Of tho RucnianB nearly 85, 000 are Konconformists, accord- 
ing to official fibres, bnt the number ia greatly understated. Many 
of the Samoyedes, Ostiaks, and Yoguls are nominally Christians. 
Tho Russians and the Tartars, who chiofly inhabit South Tobolsk, 
mostly live by agriculture. Of the total area of land regarded as 
suitable for cultivation (28,400,000 acres), 15,600,000 are owned 
by the peasant communities. Summer wheat, rye, oats, barley, 
and some buckwheat are raised. Flax and hemp and tobacco are 
cultivated in the south, where cattle-breeding also is extensivedy 
carried on, Tlie ravages of anthrax, however (see Httrrain, voI 
xvii. p. 58), are very severe, especially in the marshy parts of the 
province. The indigenous inhabitants of the north had, in the 
same year, more than 100,000 reindeer. Dogs are used in sledges 
in the far north. In the forest region the chief means of existence 
are fouud in the forests. The pursuit of bears, wolves, foxes, 
si^uirrels, ermines, stags, elks, as also of sables and beavers (rapidly 
disappearing), is a regular occupation with the Russian i^asanto 
as well as with the indigenous inhabitants ; sledges and cars, 
mats, sieves, wooden vessels, and pitch and tar are also manu- 
factured to a considerable extent in the villages (valued at about 
£150,000). Cedar-nuts (from 5000 to 8000 cwts. every year) are 
gathered, partly for the sake of their oil. Tho fisheries of the Ob 
and the southern lakes are imitortant; no fewer than 1700 Ostiaks 
are engaged in them on the Ob. No leas than 200,000 cwts. of iish 
are annually caught in the district of Tara alone, and Surgut 
exports it to the value of £10,000, while in the Narym rej^on 
10,000 cwts. of salt ai*e used for preserving the fish. 

Tho industries are insignificant (chiofly tanning, distilling, and 
tallow-melting); iron- works and woollen -cloth mills are still in 
their infancy. The export of cattle, hides, tallow, com, flour, fish, 
and furs to Russia, both from Tobolsk and from the Kirghiz steppe, 
is of some imfiortance. Spirits are sent farther east, to Tomsk; 
while all kinds of manufactured wares are imported from Russia. 
Tile fairs of Irbit and Ishim are the chief centres for trade. 

The educational institutions are few. It is worthy of remark 
that of ** secondary schools’* (gymnasia and pro-gymnasia) there 
were in 1883 eight for girls, with 1065 scholars, and only four 
for boys, with 711 scholars; of primary schools there W’crc 250, 
with 5844 boys and 3408 girls. 

Tobolsk is divided into ten distnets {6krugs\ the chief towns 
with iHipuIations in 1883) lioing Tobolsk (20,130), Berezoff (1990), 
shim (7100), Kurgan (8570), Surgut (1460), Tara (8640), Turinsk 
(4650), Tyukatinsk (3900), Tynmeli (14,800), and Yalutorovnk 
(4600). Of these towns, only Touox.sk and TyuMEfJ (y. t?. ) are really 
entitled to the designation, the others being more villages, of less 
imjiortanco than many others on the great Siberian highway which 
crosses the government from Tyumefi to Tomsk. (P, A, K.) 

TOBOLSK, capital of the above government, is situated 
on the right bank of the Irtish, near its junction with the 
Tobot. It is 1535 miles from Moscow, and since the 
alteration of the course of the great Siberian highroad 
from Tyumen to Tomsk it has become an out-of-the-way 
place, and is no longer either capital of Western Siberia 
or even an administrative centre for exiles, as it was for- 
merly. Viewed from the Irtish, the town has a picturesque 
aspect, with its kreml, or stone walls, bnilt on a crag 200 
feet high, its twenty-one churches, and several elegant 
buildings. The kreml, built under Peter L by Swedish 
prisoners, in imitation of the kreml of Moscow, is 430 yards 
long by 200 yards in breadth, and contains two cath^rals 
erected towards the end of the 17th centmy. The bell 
of Uglitch, whiph rang the alarm when the czarevitch 
Dmitri was assassinated by order of Boris QodunolQf, and 
therefore had its **ear torn away,” and was exiled to 
Siberia, stands close by. The palace of the governor, the 
administrative offices, the seminary where the historian of 
, Siberia, Slovtsofif, received his education, the gymnasium 
where Mendel^eiS the chemist was trained, and the Marie 
school for girls, which now supplies Siberia with so many 
teachers, are in the upper part of the town, where broad 
grassy spmses separate the wide streets paved with thick 
planks. A monument to Termak, the rebel Cossack who | 
conquered Siberia, stands in a prominent place; and one 
of the sides of the large square on the crag is occupied by 
the immense prison, where more than 2000 exiles are 
gathered during the period of navigation. The lower part 
of the town stands on a sandy b^h of the Irtish, and 
often sufiters from floods. Its sanitary condition is very 
bad. The merchants of Tobolsk cany on a fairly brisk 


trade in corn from the south, salt from ^mipalatinsk^ 
timber and fish from the lower Ob. The population ia 
almost stationary (20,130 in 1883, as against 15,500 m 
1839 and 15,200 in 1772). Some 12 miles to the south- 
east are the ruins of the ** fort of Kutchiun,” — the seat of 
the capital of Siberiai Isker, before the Bussian conquest. 

Tobolsk was founded in 1587 by 500 Cossacks who left TyunieU 
under Tchulkoff, and built a wooden fort at the mouth of the Old 
Tobot. During the next fifteen years several other forts were 
erected on the territory now occupied by Tobolsk. The Ostiaks 
and Samoyedes soon submitted to Russian rule, but the Tartars 
and Bashkirs made frequent raids, so that a line of forts had to be* 
built in the 17th centuiy from Orenburg to Ishim. In 1752 a new 
line of forts was erected some 150 miles farther south, and since 
that time Russian settlers have been able quietly to colonize the 
most fertile parts to tlie south of Tobolsk. 

TOCQUEVILLE, Alexis Henri Charles CniREL^ 
Comte db (1805-1859), was born at Vemeuil on July 
29, 1805. His family on the father’s side were of good 
descent, and distinguished both in the law and in arms, 
while his mother was the granddaughter of Malesherbes. 
Alexis de Tocqueville was brought up for the bar, or, rather, 
according to the division of that profession in France, for 
the bench, and became an assistant magistrate in 1830. 
A year later he obtained from the Gkivemment of July a 
mission to examine prisons and penitentiaries in America, 
and proceeded thither with his lifelong friend Gustave de 
Beaumont. He returned in somewhat less than two years, 
and published a report on the subject of his mission, but 
the real result of his tour was the famous De la DenweraHe 
en which appeared in 1835, and very soon made 

his reputation. It was at once caught up by influential 
members of the Liberal party in England, which country 
Tocqueville soon after visited, and where he married 
an Englishwoman. Boturning to France, and beginning 
life as a country gentleman at Tocqueville, ho thought to 
cariy^ out the English ideal completely by standing for 
the chamber of deputies. But, with a scruple which illus- 
trated his character, he refused Government nomination 
from Mol<^ and was defeated. Later he was successful, 
and sat for several years both before and after the revolu- 
tion of February, liecoming in 1849 vice-president of the 
assembly, and for a few months minister of foreign affairs. 
He was a warm supporter of the Roman expedition, but 
an equally warm oi>ponent of Louis Napoleon, and after 
being one of the deputies who were arrested at the cow/> 
d'Hai he retired from public life. Twenty years after 
his first, he produced another book, De VAncien Regime^ 
which almost, if not quite, equalled its success. His 
health was never very strong, and in 1858 he broke a 
blood-vessel. He was ordered to the south, and, taking 
up his residence at Cannes, died there on the 16th of 
April 1859. He had published some minor pieces during 
his lifetime, and his complete works, including much un- 
published correspondence, were produced after his death 
in uniform shape by De Beaumont 

During the last twenty years of his life, and for perhaps half 
that time after his death, Tocqueville had an increasing European 
fame, which for the last ten or fiftconf years has been stationary if 
not diminishing. Both phenomena are susceptible of explanation. 
Although he has been accused by some of his own countrymen 
of having “le style triste,” his manner, which is partly imitated 
from Montesquieu, has considerable charm; and he was the first 
and has remained the chief writer to put the orthodox liberal 
ideas which governed European politics during the first half or two- 
thirds of the 19th century into an orderly and attractive shape. 
He was, moreover, as has been said, much taken up by influen- 
tial persons in England,— ‘Senior, John Stuart Mill, and others,— 
and he had the gieat advanta^ of writing absolutely the first 
book of reasoned politics on the fects of democratic government as 
observed in Amenca. Besides all this he was, if not an entirely 
impartial writer, neither a fanatical devotee of democracy nor a 
fanatical opponent of it. All this gave him a very great advantage 
which he hasnotyet wholly lost. At the same time he had defects 
which were certain to make th^maelvee felt as time went on, evea 
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withoQt the eltemtion of the centre of liberal opinion which has 
tdten place of late veam. The chief of these was a certain weakness 
which can hardly ^ described in English bv any word more dig- 
nified than the familiar term ** priggistiness.’’ His correspondence 
wi^ Mold above alluded to is an instance of this, and it was also 
reflected'On in various epigrams by countrymen and contemporaries ; 
one of these accuses him of having unlucktly ** begun to think before 
he had begun to learn,” while another, with more real than apparent 
inconsistency, declares that he **avait Pair de savoir de toute 
dtemif^ ce qu’il venait d*apprendre. ” His book on America, thouah 
undoubtedlv a very remarkable piece of political deduction, has the 
drawback oc proceeding on verv insufficient premiases and of trying 
to be too avstematic.^^ His book on the Ancien Bdqimt ie also want- 
ing in solid information, and commits the great error of assuming 
rather than proving that the Revolution of 1789 was a proceed- 
ing of nnmixttd good, which delivered France from a state (not of 
unmixed evil, for Toequeviile was too careful a student to ima^ne 
that, but) of evil exclusively caused by the existence of monarchical 
and aristocratic institutions. In fact, the fault of both books is 
that their author is not a practical politician, a fault which is 
constantly illustrated and exhibited in his correspondence. He 
appears both in reading history and in conducting actual political 
business (of which, as has been seen, he had some experience) to 
have been constantly surprised and disgusted that men and nations 
did not behave as he ex|>ected them to behave. This excess of the 
deductive spirit explains at once both the merits and the defects of 
his two great works, which will probably remain to some extent 
political classics, though they are less and less likely to be used ae 
practical guides. 

TOD AS. See NffiOiRi Hills, vol. xvii. p. 509. 

TODLEBEN, or Totlkbkn, Eduard Ivanovich (1818- 
1884), Russian general, was born at Mittau, in Courland, 
on May 20, 1818. His parents, who seem to have been of 
German descent, were of the mercantile class, and he him- 
self was intend^ for commerce, but a strong instinct led 
him to seek the career of a military engineer. He entered 
the school of engineers at St Petersburg in 1835, and passed 
from that into the army in 1838. In 1847 and the two 
following years he was employed, as captain of engineers, in 
the campaigns against Schamyl in the Caucasus, where he 
directed the siege operations against the principal mountain 
fortresses. On the outbreak of war between Russia and the 
Forte in 1853, he was placed at the head of the staff of 
General Schilder-Schuldner, by whom Silistria was besieged. 
This general being wounded, Todleben acted in his place 
until the siege was raised. He was then transferred to the 
Crimea. Sebastopol, while strongly fortified toward the 
sea, was almost unprotected on the land side. Todleben, 
though still only of colonel’s rank, became the animating 
genius of the defence. By his advice the fleet was sunk, in 
order to blockade the mouth of the harbour, and the de- 
ficiency of fortifications on the land side was made good 
before the allies could take advantage of it. The con- 
struction of earthworks and redoubts was carried on with 
extreme rapidity, and to these was transferred, in great 
part, the artillery that had belonged to the fleet. In what- 
ever direction the besiegers drew their lines, there Todleben 
met them with counterworks, until, with the arrival of 
heavy Russian reinforcements, the besiegers almost became 
the besieged. It was in these improvised operations by 
means of earthworks that Todleben’s peculiar power and 
originality showed itself; he was not a great military 
leader in the wider sense, nor was he the creator of a 
great permanent system of defence like Yauban. But for 
the social problems of Russian warfare, both in 1854 
and at a later epoch, he was exactly the man wanted. 
Until June 1855 he conducted the operations of defence 
at Sebastopol in person ; he was then wounded in the foot, 
and at the operations which immediately preceded the fall 
of the fortress he was not present. 'When he recovered 
Irom his wounds he was employed in strengthening the 
fortifications at the mouth of the Dnieper, and also those 
of Cronstadt In 1856 he visited England, where his 
merits were well understood. In 1860 he was appointed 
Mutant to the grand-duke Nicholas, and he became 


subsequently chief of the department of engineers. For 
reasons which are not known he was given no command 
when war with Turkey began in 1877. It was not until 
the disasters before Plevna had heaped discredit upon the 
incompetent leaders of the Russian army that the soldier 
of Sebastopol was called to the finnt. Todleben saw that 
Plevna could not be taken by assault, and that it would 
be necessary to reduce it by drawing works round Osman 
Pasha, and cutting him off from communication with the 
other Turkish commanders. In due time Plevna fell. 
Todleben then undertook the siege of the Bulgarian for- 
tresses. After the conclusion of preliminaries of peace, he 
was placed in command of the whole Russian army, and 
became responsible for the government and administra- 
tion of the occupied districts. In the discharge of these 
duties he is said to have distinguished himself by his 
combined firmness and good temper in dealing both with 
Turkish authorities and with the native po[»u]ation. He 
received the highest military honours and commands when 
the war was over, and became governor of Odessa. But 
his health was broken ; and after much suffering he died 
at a German watering-place in June 1884. He was buried 
with groat solemnity at Sebastopol. 

TODMORDEN, a market-town of England, partly in 
Lancashire but chiefly in the West Riding of Yorkshire, 
stands on the Calder, on the Rochdale Canal, and on the 
Lancashire and Yorkshire Railway, 13 miles west of Halifax, 
9 north of Rochdale, and 207^ north-north- west of London. 
It lies in three valleys amidst scenery originally romantic, 
and still in part retaining that characteristic. The town- 
hall (1875) bridges the counties boundary, the Calder, 
enabling the magistrates to exercise jurisdiction in both 
counties. Of the other buildings, the Unitarian church, 
the market-hall, the free endowed school, and the Unita- 
rian free school may be mentioned. A bronze statue has 
been erected to John Fielden, to whose energy in develop- 
ing the cotton manufacture the town owes much of its 
prosperity. The staple industry is the spinning and weav- 
ing of cotton, and there are also foundries and machine- 
works. The population of the township of Todmorden 
and Walsden (area 7007 acres) in 1871 was 9333, and in 
1881 it was 9237. In addition to this (situated wholly 
in Yorkshire), the urban sanitary district includes parts 
of Langfield and Stansfield in Yorkshire, and of Cliviger 
in Lancashire, the total area being 15,690 acres, with a 
population in 1871 of 21,764, and in 1881 of 23,862. 

As early ns the reira of Kilward III Todmorden was in the 
possession of the Radclitfes, a branch of the Radcliffes of Radclifte 
Tower, but it was sold by them al>out the close of the 17 th century. 
Todmorden Hall is an interesting old building of various dates. 

TODY, Pennant’s rendering (Gm, Birds^ pp. 15, 61) 
through the French Todier of Brisson {Omithologie, iv 
p. 528) of the somewhat obscure Latin word Todus^ not 
unhappily applied in 1756 by Patrick Browne {Civ, and 
Nat. HUt Jamaica, p. 476) to a little bird remarkable for 
its slender legs and small feet, the “ Green Sparrow ” or 

* In ForceJliiJi's Lexicon (ed. Be Vit, 1875) we find “Todiis genus 
parvissimse avis tibias habeiis peiexiguas.” Biicaiige m Olosm- 
Hum quotes from Festus, an ancient grammarian, “ Toda cst avis quas 
non habet ossa in tibiis; quare semper ebt in motu, unde Todms (al. 
Todinns) dicltnr ille qui velociter ti^et et niovetur ad moduni toda*, 
et todere, nioveri et tremere a<i modum todae.” The evidence that 
such a subbtantive as Todua or Toda existed seems to i(*st on the 
adjectival derivative found in a fragment of a lost play {Syrus) by 
Plautus, cited by this same Festus. It stands eum extritis [extoHu\ 
tails, cum todillis [iodtms] ciuiscuHs”; but the pituHage *** h^d by 
scholars to be corrupt. Among naturalists (lesner in 1566 gave 
currency {Hist, Ammalium, iii. p. 719) to the word as a subst^tive, 
and it is found in Levins’s Mampulus Vocahulmm of 1670 (ed. 
Wheatley. 1867, col. 225) as the equivalent of the English 1 itmousc. 
Bucange allows the existence of the a<ijectiye todinns, Stephans 
suggests that iodi comes from rvrBoi, hut his view is not accepted. 
The verb toders mey perhaps be Englished to toddle 1 



Green Humming-Bird** of Sloane ii. p. 306}/ 

The name, having been taken up by Brisson (loe. eit.) in 
1760, was adopted by LinnsBUs, and has since been recog- 
nized by ornithologists as that of a valid ^nus, thon^ 
many species have been referred to it which are imw 
known to have no affinity to the type, the Todiu i^mdis of, 
Jamaica, and accordingly have since been removed from it 
The genus Todtut was at one time placed among the Mwcir 
mpid» (c/» Flycatohbr, vol. ix. p. 351) ; but Dr Muriels 
investigations (Proe, Zaol. Society, 1872, pp. 664-680, pL 
iv.) have etmclttsively proved that it is not Passerine, and 
is nearly allied to the Momotidm {cf, Motmot, voL xviL 
l>. 3) and Alcedinidst (cf. Kingfisher, vol. xiv. p, 8p, 
though it should be regarded as forming a distinct Family 
Todxdte^ peculiar to the Greater Antilles, each of which 
islands has its own species, all of small size, the largest 
not exceeding four inches and a half in length. 

Of the species already named, T, viridist Mr Gcwse (A Jamaica^ 
pp. 72-80) gives an interesting account. Always conspicuous 
from its bright grass-green coat and crimson -velvet gorget, it is 
Still a veiy tame bird; yet this seems rather the tameness of 



Tody {Todvs viHdU), (After Gosse. ) 


IndifTerence than of confidence ; it will allow' a person to approach 
very near, aud, if disturbed, alight on another twig a few yards 
distant .... commonly it is seen sitting patiently on a twig, with 
the head drawn in, the beak pointing upwards, the loose plumage 
puffed out, when it appears much larger than it is. It certainly 
has an air of stupidity when thus seen. But this abstraction is 
more apparent than real if we watch it, we shall see that the odd- 
looking grey eyes are glancing hither and thither, and that ever 
and anon the bird sallies out upon a short feeble Right, snaps at 
something in the air, and returns to his twig to swtillow it’* Mr 
Gosse goes on to describe the ongoing habits of one that he for 
a short time kept in captivity, which, when turned into a room, 
immediately began catching all the insects it could, at the rate of 
about one a minute. The birds of this Family also shew their 
affinity to the Kingfishers, Motmots, and Bee-eaters by burrowing 
holes in the ground^ in which to make their nest, and therein 
laying vggs with a white translucent shell. The sexes differ little 

All the four epecies of Todtis^ as now restricted, present 
a general ainiilarity of appearance, and, it may be pre- 
sumed, possess very similar habits. The genus has l^en 
monographed by Mr Sharpe {Ibit^ 1874, pp. 344-355) ; 
but he was unfortunately misled by an exceptionally bright- 

^ This habit and thetr green colour has given them Ihe French name 
of Ptrroqud or Toi&er de Urre, by which they have been distinguished 
from other epeciea wrcmi^y aai^M to the genus by acnae systemtists; 
and, if ws may belim certohi French iraveUen, they mu^ in former 
days have inhabited Mme of the Lesser Antilles ; bat that is hardly 
probable. 


coloured specimen to add a fifth and bad speeds lo 
that exist— and even these, by some omttfaoloi^, 
be regarded as geographic^ races. The Onban form is 
T. mviticotori that m Hispaniola is T. (hdmiaitm or dfomt- 
nieensii; and that of Porto Bico, originally named in ^rror 
T. mexiemua^ has since beenoalled kypoch^riacuB, Apart 
from their structural peculiarities, one of the chief points 
of interest attaching to the Tddidm is their limitation, 
not only to the Antillean Sub-region, but, as is now 
believed, to its greater islands. (a. n.) 

TOGA. See Costume, vol. vi, p. 456. 

TOGO-LAND, one of the portions of the African con- 
tinent under the protection of the German empire. It 
forms part ot the territory on the west coast formerly dis- 
tinguished as the Slave Coast, and is bounded on the £, by 
Little Popo, on the S«W, by the British Gold Coast Colony, 
and on the KW. by the still independent territory of the 
Anlo tribes. The coast-line is only 22 miles in length, 
and with an area of about 500 square miles Togo-land is 
estimated to have a population of 40,000 souls. The 
great physical feature of the country is the Togo, Hakko, 
or Avon lagoon, which is cut off from the ocean by the 
narrow belt of sandy soil on which are situated Bagida, 
Porto Seguro, and Bay. The town of Togo lies on the 
east side of the Togo lagoon, where it extends eastward 
to Little Popo Lake. The lagoon is fed by a stream from 
the north, the Haho or Hakko, first discovered by John 
Duncan in 1846. 

See Hugo Zollor, Togoland*, PeUrinam'a MiUheUtinym (1886); 
and SetfU, Chogr. Mag. (1866), all of which give maps. 

TOKAT, a decayed provincial town of Turkey, in the 
vilayet of Sivas, and capital of the upper basin of the Iris 
(Yeschil Irmak), is a poorly-built j>lace of about 10,000 
inhabitants, in a hot, narrow valley, dominated by the ruins 
of a Byzantine castle, and surrounded by gardens watered 
by the Iris. It was once an important commercial station, 
and has still copper foundries. Six miles up the valley . 
are the ruins of the Pontic Comana (q.v.). 

TOKAY, or Toxaj, a small town in the county of 
Zempl4n, in the north-east of Hungary, at the influx of 
the Bodrog into the Tisza, in 48* 7' N. lat., 21® 4" E. 
long. The slopes of the adjacent mountains of Hegyallya, 
which are of volcanic origin, produce excellent wine, 
several kinds of which are of perhaps the best, sweetest, 
and strongest quality in the world. Of these, however, 
none or hardly any come into the market, the wine usually 
sold under the name of Tokay not being a natural wine, 
and often not coming from the district at all. Tokay, 
along with about twenty-five neighbouring villages, pro- 
duces annually an average of 2,200,000 gallons. The 
vine culture has been greatly improved of late years by a 
company in Budapest. The timber trade, fishing, and 
export of fruits are also considerable. The population 
was 4479 in 1880. 

TOKIO, formerly called Ybdo, the present capital of 
the empire of ^apan, is situated in 35® 41* N. lat. and 
139* 46* £. long., at the head of the bay of the same 
name, on the south-east coast of Hondo (mainland), the 
largest of the group of Japanese islands. It is connected 
with the seaport of Yokohama by a railway 18 miles in 
length. The of Tokio is sfa^low, and therefore not 
well suited for the navigation of large vessels. The wide 
river Sumida, also called 6kawa(*^ great river”) near its 
mouth, runs through the town, For administrauve pur- 
poses Toido proimr is divided into fifteen ku (districts), of 
which thirteen lie to the west abd two to the east of the 
Sumida. Bach ku is presided over by an official appointed 
by the Government, c^ted the iu<hio (chief of the ku), and 
an assembly (Kn-Kwai) for local admiinwtrarive purposes is 
^ted^veiy four yearn by the inhabitants. Th^ ku and 



pm (fluburban dhtrieto) oolieetively form the Tokio-Fo, 
imd ttre under ibe general superinteiidence of ihefu-chUi 
(gpf emor). Idattere affecting the interests of the whole fa 
^ discttssed by an assembly (Fu-Kwai) composed of repre^ 
seniathres from all the ku and gun. Order is maintained by 
4 Eb well-organized body of police (3648 men in 1885) under 
the command of a keishuokan (chief oommissioner), who, 
like fuohyi, is respapsible to the central Qoyemment. 
Bince the establishment of this system crime has very 
materially decrea^, There is also a fire brigade of 2000 
men, which is connected with the police system, and 
renders effective service in checking the spread of the 
ffres to which the town is peculiarly liable. Buildings of 
■brick and stone have lately been erected in many parts of 
the town. The fifteen ku which form Tokio proper cover 
M area of 4*01 square i% and the six gun 27*94 square 
ri, the whole fu thus extending to about 32 square ri 
{about 190 square miles). The greater part of the town 
is flat, particularly near the Sumida, and is intersected by 
numerous moats and canals, which, with the bridges cross- 
ing them, form a distinctive feature. There are hills vary- 
ing in height from 50 to 100 feet in the six districts of 



Hongo, Koishikawa, Ushigome, Yotsuya, Akasaka, Azabu, 
and in part of Shiba. The numerous residences of the old 
dainiios were the chief characteristics of the town, especi- 
ally in the K6jimachi-ku. Many of these have been de- 
molished and Government offices erected on their sites; 
some have given place to new streets and houses ; others, 
having survived the downfall of the shogunate, still remain 
surrounded by large gardens, which are celebrated for their 
elaborate rock-work, artificial lakes, and magnificent trees. 
Nearly in the centre of the KOjimochi-ku, on an eminence, 
surrounded by moats, stood the residence of the shoguns, 
which was burnt down in 1872. An imperial palace is 
now in course of construction on this site. Outer moats 
eonnected with those already mentioned enclose the whole 
K6jimachi-ka and a greater portion of Kanda-ku ; one of 
the moats terminates at the Sumida. The Nihonbashi, 
Kiobashi, and Kanda-ku, through which the 0-dori (main 
street) passes, are the business quarters of the town. The 
Nihonbimbi^id^of Japan), in the ku of the same name, 
also in the 0-dori, is the centre from which all distances 
are calculated. Nearly all the principal buildings of the 
aity-— such as the Gwaimush6 (Foreign Office), the Nai- 
mushA (Home Office), the Okuroshd (Ministry of Finance), 
the Monbttshd (Ministry of Education), and other Govern- 
ment offices, dec. — are situated in those four ku. Among 
tfae patks, those of Shiba and Uyeno rank first in size and 
^uty, the latter containing a large sheet of water. In 


1868, when the imj^rial army entered the city, a body of 
men called the shogitai, loyal to the cause of Tokugawa, 
here made a last stand, and during the fighting the mag- 
nificent temple of TOyesau, on the hills of Uyeno, was 
burnt down. This park, as also the Mukojima (the em- 
bankment of the Sumida), and the Asukayama park, which 
is at some distance north-west of Uyeno, are celebrated 
for tbeir sakura trees (species of cherry), which, when 
in full bloom, attract crowds of all classes. The famous 
temple of Kwannon (goddess of mercy) is in the Asakusa 
par^ in which a continual fair is held, with the usual ac- 
companiments of booths, shows, tea-houses, &:c. The dia 
tricts of Fukagawa and Honjo lie on the east bank of the 
river, and are connected with the rest of the town by five 
wooden bridges of considerable length ; they are inter- 
sected by numerous canals, and the streets there are regu- 
larly laid out. The means of communication are imperfect ; 
the streets of Tokio are in general irregular, and many are 
so narrow that they are unsuitable for carriages. The 
JinriHahay a kind of chaise drawn by one or in some cases 
by two or more men, supplies their place to a great extent. 
The introduction of tramways in some parts of the town 
has had the good effect of diminishing the number of 
second-rate carriages drawn by miserable horses. 

There are no reliable data as to the population of Yedo 
daring the shogunate (see below). Owing to the influx 
caused by the periodical visits of the daimios with their 
numerous attendants, it probably exceeded one million 
during the early part of the present century. At the 
abolition of the shogunate there was a marked decrease, 
but the returns of recent years (1,121,560 in 1881 ; 
1,173,603 in 1883 ; 1,300,073 in 1885) indicate a rapid 
increase. Of the 1,519,781 who constituted the popula- 
tion in 1886, 1,211,357 are to be classed ao belonging 
to the town proper, and 308,424 to the six suburban 
districts. The sanitary condition of the city leaves much 
to be desiredL but extensive improvements are now being 
carried out, Tl'e general health, however, is good, and 
the enforcement of vaccination has virtually stamped out 
the scourge of small-pox. The deaths from cholera are 
occasionally very numerous, especially among the lowei 
classes. 

A well-organized system of education exists, under the 
supervision of the ministry of education. Tn 1885 there 
were in the Tokio-Fu 658 public and private elementary 
schools, with 1563 teachers, — the cost of maintaining 
public schools being 145,152 yen (Japanese dollars). In 
the same year the boys and girls of school age numbered 
172,653, of whom 77,001 attended schools recognized by 
the Government. Kindergartens on the European system 
I have been introduced. There are also the Mhangdkho 
(normal schools), the ckugalko (middle schools), and 
schools, both Government and private, for special branches 
In the district of Hongo is the imperial university, sub- 
divided into the four branches of law, science, medicine, 
and literature. Many of the students attain a high degree 
of proficiency. 

No mention is made of Tokio in Japanese history Itelo.o the end 
of the 12th century It apr^ars to have assumed no unpoi tance 
till about 1457, when Ota Dokwau, a general in tbo service of 
Uyesugi Sadamasa, governor of Kamakura, bnilt a castle tlierc. 
About tliirty years later the town fell into tlie hamls of Hdjd of 
Odawara, and subsequently^ on liis overtliiow by llidcyoslii and 
lyeyastt, the castle was granted to tlie latter, who was the founder 
of the shogun house of Tokugawa. In 3 . *>90 lycya.su made his 
f<nrmal entry into the castle of Yedo, the extent of which ho greatly 
enlarged. From this date the real im]iortance of Yedo commenced. 
The family of the Tokugawas furnished tlic shoguns (or tycoons) 
of Japan for nearly throe hundred yeais, and those resided during 
that period at Yedo. Under them the town was vastly extended, 
land was reclaimed from the hay, canals were constructed, and a 
water supply intr^uc«d. The shoguns compelled the daiinios 
(feudal lords) to reside at Yedo with their numerous retinues dur* 

XXIII. 5S 




434 T O li- 

ing a considerable portion of their lives, and thus the prosperity 
of the town rapidly increased. At the restoration of the snpreine 
authority of the enjiperor in 186$ the shogunate was abolished, and 
the population of Yedo apeedily decreased. A fresh vitality was 
again impaVted by the transfer of the court from Kioto, and the 
town then received its present name Tokio (eastern capital). It 
has since been the seat of the imperial Government, and may be 
considered the centre of the political, commercial, and literary 
activity of Japan. It is the channel through which the stream of 
European civilization^ pours into the country, and all recent pro- 
gress has there taken its rise. (R- S* L.) 

TOLAND, John (1670-1722), or Janna Junius, as his 
sponsors are said to have named him, usually described 
as a chief leader of the English deists, was bom 
November 30, 1670 or 1671, in the north of Ireland, 
near Londonderry. He was the son, perhaps illegiti- 
mate, of Catholic parents, and was brought up in their 
faith. But in his fifteenth year he became a zealous 
Protestant^ and in 1687 he passed from the school at 
Bedcastle to Glasgow university, recommended by the 
magistrates of Hedcastle ** for his affection to the Protest- 
ant religion.” Thus early in life he became “ accustomed 
to examination and inquiry, and was taught not to cap- 
tivate his understanding to any man or society.” After 
three years at Glasgow he entered the university of Edin- 
burgh, taking his M.A. degree there June 30, 1690. He 
then spent a short time in some Protestant families in 
England, and with their assistance went to Leyden univer- 
sity, to qualify him for entering the Dissenting ministry. 
He spent about two years in Leyden, studying ecclesi- 
astical history especially under the famous scholar Fred- 
erick Spanheim. At the expiration of that time he took 
up his abode, January 7, 1694, at Oxford, having good 
introductions to Creech, Mill, and others. Here he made 
large use of the Bodleian Library, and soon acquired the 
reputation of being a man of fine parts, of great learn- 
ing, and of little religion,” though there is no evidence to 
show that the last distinction was justly bis due. His 
letters show that he then claimed to be a decided 
Christian, and that he was too orthodox to be classed with 
the Arians or the Socinians. At the same time the 
characteristic freedom and originality of his mind were 
displayed by bis anticipation of subsequent doubts of 
the integrity of the book of Job, and the separation of 
the historical prologue and the speeches of Elihu from the 
original poem. While at Oxford he commenced the book 
which called him into notoriety, and became one of the 
standard “deistical writings” — his Christianity not Mys- 
terious,^ llie book gave great offence, and several re]>lies 
to it were immediately published. The author was pro- 
secuted by the grand jury of Middlesex the year of its 
publication ; and, when be attempted to settle in Dublin 
at the beginning of 1697, he was greeted with dangerous 
denunciations from the pulpits and elsewhere. He was 
soon prosecuted before the court of King’s Bench, and on 
September 9th his book was condemned by the Irish 
parliament to be burned and its author to be arrested. 
He escaped the latter part of the sentence by flight to 
England. The title and the philosophical principles of 
Toknd’s book were singularly akin to those of Locke’s 
famous work, The Reasonableness of Christianity^ pub- 
lished the year before ; and Locke’s opponents seized the 
opportunity of fathering upon the philosopher the doc- I 
trines of his more heterodox and less guarded disciple. 
Thus Toland’s work became the occasion of the celebrated 
controversy between Stillingfieet and Locke, in which 
Locke takes pains to show the difference between his posi- 
tion and Toland’s. Toland’s next work of importance was 

^ The first edition, London, 1696, was anonymous ; the second, 
imblished the same year, bore on the title-pnge his name, and received 
a preface and some riight alterations ; and the third appeared m 1702 
with an appended AySkogyfar Mr fokund* 
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his Life of MUton (1696), in which, It connexion with hie 
exposure of the fictitious authorship of the JSUcon RatilUe^ 
he found occasion to make reflexions on ** the numerous 
supposititious pieces under the name of Christ and His 
apostles and other great persons.” This provoked the 
charge that he had called in question the ^nuineness 
of the New Testament writings, and he replied in Ms 
Amyntor^ or a D^^enee of MiHon*s Life (1699), to which be 
added a remarkable list of what are now called apocryphal 
New Testament writings. In his remarks he really opened 
up the great question of the history of the canon, towards 
the examination of which Stephen Nye, Jeremiah Jones, 
and Nathanael Lardner made in reply to him the first valu- 
able contributions. The next year his Amynior and Chris 
; tianity not Mysterious were under discussion in both Houses 
of Convocation, and the Upper House declined to proceed 
against the author. In 1701 Toland spent a few weeks 
at Hanover as secretary to the embassy of the earl of 
Macclesfield, and was received with favour by the electress 
Sophia in acknowledgment of his book Anglia Libera^ a 
defence of the Hanoverian succession. On his return from 
the Continent he published a defence of himself, and of 
the bishops for not prosecuting him, Findicius Ziberius 
(1702), and several political pamphlets. The next year 
he visited Hanover and Berlin, and was again graciously 
received by the electress and her daughter Sophia Char- 
lotte, queen of Prussia. On his return to England (1704) 
he published Letters to Serena^ and afterwards acknowledged 
that the queen of Prussia was intended by the pseudonym. 
In these letters he anticipated some of the speculations of 
modern materialism. The next year appeared his Account 
of Prussia and Hanwj&r^ of which Carlyle has made use 
in VvsLife of Frederick the Great From 1707 to 1710 
he is again on the Continent, — at Berlin, Hanover, Diissel- 
dorf, Vienna, Prague, and The Hague, with very varying 
fortunes, but generally of an adverse character. In 1709 
he published Adnsidmmon and Ongines Judaicss (The 
Hague), in which, amongst other things, he maintained 
that the Jews were originally Egyptians, and that the true 
Mosaic institutions perished with Moses. This work pro< 
voked a number of replies from Continental theologians. 
In 1710 he returned to England, living chiefly in London 
and latterly at Putney, loving the country and his books, 
and subsisting precariously upon the earnings of his pen 
and the benevolence of his patrons. His literary projects 
were numerous (see the incomplete list in Mosheim); 
and the nobler traits of his warm Irish nature appear in 
his projected history of the ancient Celtic religion and his 
chivalrous advocacy of the naturalization of the Jews. The 
last of his theological works were Nazarenus^ or Jewish^ 
Gentilef and Mahometan Christianity (1718), and Tetra- 
dymus (1720), a collection of essays on various subjects, 
in the first of which, Hodegus,” he set the example 
subsequently followed by Beimarus and the rationalistic 
school in Germany, of interpreting the Old Testament 
miracles by the naturalistic method, maintaining, for in- 
stance, that the pillar of cloud and of fire of Exodus was 
a transported signal-fire. His last and most offensive 
book was his Pantheisticon (Cosmopoli, 1720). He died 
May 11, 1722, as he had lived, in great poverty, in the 
midst of his books, with his pen in his band, and left 
behind him a characteristic Latin epitaph, in which ho 
could justly claim to have been ^'veritatiB propugnator, 
libertatis assertor.” 

Toland is generally classed with the deists, but at the tiiD<^ 
when he wrote hie first book, Chri^umUy not Mysterious^ he w^ 
decidedly opt^d to deism, nor does Leland deal with that work 
as an exposiUon of deistical views. The desUpa of the work was to 
show, by an appeal mainly to the tribunal ofScripture, that there 
are no facts or doctrines of the gospel,” or ^*ih6 Scriptures, 
**Cfintetiaa tevelatioii” which, wW laveided, are not perfectly 



pWii» intelligible, end reasonable, being neither eontirary to reason 
iior inoomprAensible to it The work undoubtedly aimed a blow 
at some of the dogmas of later Christian times, but it claimed to 
be **a yindioation of God's revealed will against the most unjust 
imputations” which occasioned **so many deists and atheists." 
Tofand's line of ai^^ment is to show that the supposition of the 
doctrines of the gospel being repugnant to clear and distinct ideas 
and common notions loads into absurdities and inevitable scep- 
ticism; that the proof of the Divinity of Scripture is its self- 
evidencing power; that, though men are dependent on Divine 
revelation for the knowledge of the most important truths, the 
truths must themselves be plain and intelligible when revealed ; 
that all the doctrinesv precei^, and miracles of the New Testament 
are perfectly intelligible and plain; that, though reason is dis- 
ordered in the case of many men, the disorder is not in the faculty 
Itself but in the use made of it; that in the New Testament 
** mystery” never means anything inconceivable in itself, but 
things naturally intelligible enough, which are either so veiled by 
hgurstive words or ritecL or so loo^d in God's sole knowledge and 
decree, that they could not be discerned without special revela- 
tion ; that no miracle of the gospel is contrary to reason, for they 
were all produced according to the laws of nature, though above its 
ordinary operations, which were therefore supematurany assisted ; 
that mysteries were first introduced into Christianity by the early 
admission into the church of Levitical ceremonies and heathen 
rites and mysteries, and especially by mixing up heathen philo- 
sophy with the Bim])le religion of Christ The work was intended 
to be the first of three discourses, in the second of which he was 
to attempt a particular and rational explanation of the reputed 
mysteries of the gospel, and in the third a demonstration of the 
verity of Divine revelation against atheists and all enemies of re- 
vealed religion. But, like so many other of his numerous projects, 
this failed of execution. After his Chriatianiiy not Mysterious 
and his Amyntor, Toland's Nazarenus was of chief imjiortance, as 
calling attention to the right of the Ebionites to a place in the 
early church, though it altogether failed to establish his main 
argument or to put the question in the true light. His Pantfieis- 
tiCoUf sive Formula celehrandss Sodaliiatta Socratiras^ of which he 
j>riuted a few copies for private circulation only, gave great offence 
as a sort of liturgic service made up of passages from heathen 
authors, in imitation of the Oiiurch of England liturgy. The title 
also was in those days alarming, and still more so the mystery 
which the author throw round the question how far such societies 
of pantheists actually existed. Poor Toland had been outlawed 
bv the churches of his day, and took a most imprudent delight in 
alarming and mystifying his persecutors. This and all his later 
works must bo read from the point of view first suggested by 
Herder; “ Who can refuse to see in Toland the man of wule reading 
and of clear intellect, and the earnest innuirer, although, as em- 
bittered by persecutions, w’ith every fresh book ho dipped his pou 
m a more biting acid^’’ 

See Mpsheirn’e Vindida Antigua ChrUHanorum XH$cipfina, Int od., 1720, 2d 
ed., 1722 (tho life of I'uland predxed to the 2d edition of this esmy gives still the 
best and most learned aecoant wo have of his life and wiltinas); ** Memoirs of 
the Life and Wiitings of Mr .John Toland,” by Des Maiseaux, prefixed to The 
Mieeelfaneous Works of Mr John Totand^ in 2 vols , London, 1747; Iceland’s View 
ef the Principal DeUtieal Writers ; Herder’s Lechlor’s Geschichte des 

enghsrhen Deinmus i Isaac Disraeli’s Cedamtlies of Authors^ Thedogical Revtewy 
Noventlus' lS(i4; Hunt’s article In Contemporary Revieie^ >o1 >iii , and his Reft- 
gious Thought in England; Leslie Stephen's History of English Thought tn Eigh- 
teenth Century ; Calnis’s Cunningham Lectures for J880 On Tolund’s i*elatlon to 
the subsequent TUbingon school, as prestmted in his Natatmus, aeo Theologteal 
Reeiew, Oc>t., 1877; and on Ills i elation to matcilallsm, F. A Lange’s Oeschiehte 
ties Matertalistnut. (J. F. S.) 

TOLEDO, a province of Spain, in New Castile, is 
bounded on the N, by Avila and Madrid, on th> E. by 
Cuenca, on the S. by Ciudad Real, and on the W. by 
CAceres, and has an area of 5620 square miles. The 
surface is throughout lofty, and in a great part of its 
extent mountainous. Tow'ards the centre, indeed, there 
are extensive plains or tablelands, but the w^liole of the 
south and east is occupied by the Montes de Toledo, which 
separate the waters of the Tagus on the north from those 
of the Ouadiana on the south. These mountains are of no 
great height ; and they were once densely covered with 
forests, which have now been almost entirely cut down, 
although there are still woods and groves of considerable 
extent on their lower slopes. Branches of this chain 
enclose the province on the east and west, and part of 
the range that stretches north of the Tagna approaches 
its north western frontier. Toledo is well watered by tho 
Tagus and its affluents, — the Tajuna, Jarama, Guadar- 
n^ma, Alberche, and Tletar on the north, and the Algodor, 
Toroon, Pusa, Baugrera, and Cedrou on the south. The 


Ouadiana forms for a short distance the south-western 
frontier, and its tributary the Qiguela waters the eastern 
part of the province. Tho country is rich in minerals, as 
yet almost entirely unworked, containing veins of gold, 
silver, lead, iron, quicksilver, copper, and tin. Coal, alum, 
cinnabar, Ac., are also found. The soil produces com, 
pulse, potatoes, oil, wine, flax, oranges, lemons, chestnuts, 
and melons in fair abundance, but the trade in agricultural 
products is almost conflned to the province itself. The 
number of sheep and goats is few, of horses and mules 
still less ; while the only oxen are those used in agri- 
culture. Bees and silkworms are kept in considerable 
number. Manufactures once flouri.shed, but are now in a 
very low state, —-sUk and woollen cloth, earthenware, soap, 
oil, chocolates, wine, rough spirit (aguardienU\ guitar 
strings, and arms being almost the only articles made. 
The province is traversed by three lines of railway, — 
that of Madrid Seville-Cadiz m the east, Madrid-Toledo- 
Ciudad Real through the centre, and Madrid-CAceres- 
Lisbon in the north. There are 12 jiartidos judiciales 
and 206 ayuntamientos ; and three senators with eight 
deputies are returned to the cortes. The total population 
in 1885 was 332,000; the only towns with a poxiulation 
exceeding 10,000 are Toledo (20,251) and Talavera de la 
Reina (11,986). Some of the most brilliant flghting of 
the Peninsular War took place in Toledo and the neigh- 
bouring province of CAceres, the battle of Talavera de la 
Reina being fought on the 27th and 2Bth of July 1809. 

TOLEDO, the capital of the above province, and once 
of the whole of Spain, stands upon a circle of seven hills, 
2400 feet above the sea, and washed on three sides by the 
Tagus. It is 37 miles west-south-west of Madrid. The 
river is spanned by two fine stone bridges, — the AlcAntara, 
a Moorish bridge of a single arch, giving entrance to the 
city from the east, and the other, that of San Martin, from 
the west, while between them the river makes a sweep 
southwards. The place is enclosed on the land side by 
two walls, still in fairly perfect condition, — the inner one 
being built by King IVamba in the 7th century, the outer 
by Alfonso VI. in 1109. The gates are numerous and 
well preserved, the most noteworthy being the famous 
Puerta del Sol, the Puerta Visagra, and the Canibron. 
Some Roman remains (a circus, &c.) lie without the walls, 
on the plain to the north-west. The appearance of Toledo 
from a distance is imposing in the extreme, from its noble 
situation and the terraced lines of its buildings ; but upon 
a nearer approach it reveals itself as dull and decayed 
enough, with little or no traffic in the streets, and a 
strange silence brooding over all its ways. The houses 
are large, massive, and gloomy, generally Moorish in style, 
of tho 12th, 13th, and 14th centuries, with a great central 
patio (courtyard), and yielding abundant traces of Arabic 
decoration. The principal public square is the Zocodover. 
It forms the favourite promenade, and from it the one fairly 
wide street of the city leads to the cathedral. The latter 
is the glory of Toledo, and one of the finest monuments of 
art in Spain. Built upon the site of an ancient mosqm. 
and commenced in 1227, it was completed in 1193 ; and, 
though sacked over and over again, — finally by the French 
under La Houssaye in 1808, — it is still, with the excep- 
tion, perhaps, of the cathedral of Seville, the riche.st and 
roost magnificent foundation in the Peninsula. The ex- 
terior is unfortunately hidden to a great extent by mean 
surrounding buildings, but tho fine western fa^a^e, with 
its two towers, one rising 325 feet, is effective. The 
interior is somewhat dwarfed in appearance by the immense 
width. It is 404 fea** long by 204 feet broad, and is 
divided by 84 pillars info five naves, with central lantern 
and choir, and a comuete series of side chapels. Most 
of these latter are lat« additions, of the 15th and 16tb 



oenturies, and are very magnificent in detaii. ^e liih- 
nentary stained^glaas windows, chiefly of Flemish work, 
are superb ; and the treasury, reliquaries, and library, not- 
withstanding their repeated despoilings, are not unworthy 
of the see which styles itself the ** first of all the Spains.^ 
In the Musarabic chapel the ritual known by that name 
is still performed daily. Within the precincts of^ the 
'cathedral are interred the archbishops and cardinals 
Tenorio, Fonseca, Mendoza, Ximenez, the great constable 
Alvaro de Luna, and a long array of kings and heroes. 
The archbishop is primate of Spain, and has lor suffragans 
Coria, Cuenca, Siguenza, and Bsilencia. Besides the 
cathedral Toledo still possesses a great number of fine 
churches and other religious buildings, together with 
numerous Moorish and Jewish monuments. Ihe most 
important church is the Ifith-century florid Gothic Sau 
Juan de los Keyes, built by Ferdinand and Isabella. 
The best MoorisJi work is to be found in the old Jewish 


60,197. The numi»w is nbw '' 

from 66,000. In 1840, 1860, 1860, and' 1870 respect* 
ively the population was returned at 1224, S829, 18,768, 
and 31,584. 

Besides its large commercial interests, as one of the principel 
ports noon the Greet Lakes, and its importance aa one of the leading 
railroad centres of the country, Toledo holds high rank se a manu. 
facturiug city. The capital invested in this dans of indnstriea in 
1880 ezeeed^ #5,600,000, and the products were valued at double 
tliis sum. They employed nearly 7000 persons, end paid in wages 
over two and a quarter mUtions of dollars. These mdostries are 
veiy varied in character, but consist largely in lumber nianulaetures, 
brewing, and iron and steel manufactures. 

The first settlement within what are now the corporate limits of 
Toledo was made, ehortly after the war of 1812, ujtion the south 
bank of the Maumee. Korth of tbe river no setuements were 
attempted until 1882, when the villages of Fort Lawrence and 
Vistula were commenced in what is now the heart of the city. In 
the following year they were united under the present name. The 
city was incorporated in 1837. In 1852 it was made the county 
seat, and in 1874 its corporate limits were oonsiderably enlarged. 


synagogues of Santa Maria la Blanca and £1 TrAnsito, 
in the mosques of Cristo de la Luz and Las Tornerias, 
in some private houses, and in the later churches of Sau 
Roman, Santo Tom4, Santiago, and Santa Leocadia. The 
patio and staircase of the hospital of Santa Cruz pre- 
sent some of the finest Renaissance work extant. Seen 
from afar, the Alcazar, or royal palace, is one of the most 
conspicuous features of the city. It stands upon a com- 
manding position overlooking the Tagus, and was origin- 
ally built by King Wamba, but has been repeatedly altered 
and pulled about. It was almost entirely rebuilt by 
Charles Y. and Philip II., under the architects Covarrubias 
and Herrera, and hm lately been converted into a huge 
military academy. The city is provided with numerous 
elementary schools, a public library, museum, town-hall, 
and several large hospitals. The well-known manufactory 
of swords is about a mile to the north-west, beyond the 
Oambron gate. It is in excellent order, and produces 
blades as perfect as ever, but is no longer of great im- 
portance, employing only about 120 bauds. 

Toledo existed in the time of the Romans, who conquered it 
in 193 B.C. They strengthened the fortifications, and ouilt an 
aqueduct to supply the place with w*ater. By the Goths, who 
captured the city in 467 ▲.!>., these works were kept up and 
improved; and, under the Moorish domination, from 714 to 1085, 
Toledo was second only to Cordova in rank and importance, with 
a population of 200,000 souls. Alfonso VI. of Castile and Leon 
recovered the stronghold in 1085 ; and under him and his succes- 
sors it continued to flourish until the permanent establishment of 
the court at Madrid gave a deathblow to its prosperity. The 
population now is no more than 20,000. 

TOLEDO, a city of the United States, the county seat 
of Lucas county, Ohio, is situated in 41* 40' N. lat. and 
83* 33' W. long., chiefly upon a peninsula between tbe 
Maumee on the south and the Ottawa upon the north, 
just above tbeir points of discharge into Maumee Bay, 
and 5 miles from Lake Erie. A small part of it, for- 
merly known as Maumee City, lies south of the Maumee. 
Toledo includes an area of 21*5 square miles within its 
corporate limits. The bay and river form an excellent 
harbour and roadstead. The harbour is easily, ni^e and 
is well sheltered, and the bottom affords holding 
, gifbund. Besides being open to the navigation of tbe 
Great Lakes, Toledo is the terminus of ^e Miami and 
Erie Canal, connecting it with Cincinnati (184 miles 
distant). Seventeen railroad lines ent^ it, making it one 
of the principal railroad centres of thc/country. The site 
of Toledo and Ae surrounding country are veiy level, and 
only slightly elevated above Lake The soil is very 

productive^ and is highly cultivatediiieing largely devoted 
to market gardening. There m three^ public parks, 
havbg a total area of 41 acres, we city is well sewered. 
Water is obtained by pumpiingi The city, which is 
divided into ei^^t wards, had In 1880 a population of 


TOLL is a sum of money paid for the use and enjoy- 
ment of a privilege. In England it is now always or 
almost always a sum of money; but formerly tolls in kind 
were not unknown. An instance is afforded by the Act 
of 36 Geo. HI. c. 85, substituting a money imymeut for 
tolls of corn in kind taken by millers, with an exception 
in favour of tolls taken by custom in soke mills. Such 
customary tolls, if any such now exist, are apparently the 
only examples remaining of tolls in kind. The Weights 
and Measures Act, 1878, enacts that all tolls are to be 
charged and collected according to imperial weights and 
measures 

'J'he word toll, in its earliest use, appears to have signified a 
franchise enjoyed by lords of manors, and is defined by Glanvill 
as the liberty of buying and selling in one's own land : ** tol, 
quod nos vocamus theloneum, scilicet libertatem emeudi oc 
vendendi in terra sua." The word then became nsed to denote 
duties payable to the crown, e8|>ecial]y on wool, generally with an 
inseiiarable epithet indicative of uuix>pularity. It thus took the 
form of ** mafetote or ** malum tolnetum,'*^ against which many 
early statutes were directed, from the Mamia Carta of John til] the 
final abandonment of the duty by Kd ward III. In modem English 
law toll is either an incident of a Fuanoujbb as of a market 
or fair, or is indei>endeut of franchise. In tbe latter case it is 
claimed by prescription, as toll traverse or toll thorough, or is 
created by Act of Parliament, as in the case of turnpikes, railways, 
harbours, navigable rivers, and canals. Toll traverse is paid for 
passing over a private way, bridge, or ferry. No consideration 
need mi proved. Toll thorough is paid for the use of a highway. 
In this case, if charged by a private iterson, some consideration, 
such as repair of the highway, must 1^ sliown, as such a toll is 
aminst common right In one case, that of the Cornish custom 
of tin-bounding, the right to tin tolls may depend upon custom 
At common law a toll must be reasonable. The same principle 
amieaTs in various Acts of Parliament Tlie Statute of AVertminstcr 
the First, 3 £dw. I. c. 31, inflicts a penalty for taking excessive 
toll. Tbe Railway Clauses Consolidation Act, 1845, and most 
special Acts of railuray companies provide, by what are known as 
*^tbe Shaftesbury clauses,' lor the equality of tolls, that is, that 
all persons and dosses of goods shall under like circumstances be 
treated alike as to charges. A right of distress is incident to the 
right to impose tolls, but the distress cannot lie sold unless an Act 
of Parliament expressly authorizes the sale. Tolls are rateable for 
the relief of the poor where they are appurtenant to land, but not 
where they are extrinsic profits not arisit^ from the possession of 
land. Exemption from tolls may be claimed by the prerogative, 
by grant or prescription, or by Act of Parliament. The king peys 
no toll, ana may grant to another exemption from toll. The 
exemptions by Act of Parliament mainly al^ect persons in the 
publio service, dergy on their iiarochial duty, ana persons wng 
to or returning from their usoal place of rdi^ous worsh^ Most 
of the exceptions from turnpike tolls will he found in 8 Geo. IV. 
c. 126. Turnpike tolls, brito money, and causeway mail were 
abolished in Scotland by the Roads and Bridges Ad, 1878, as from 
the 1st June 1883. In England there has Wn no such genernl 
abolition, but tibe abolition of tolls has been fiscilitated by leveral 
recent Turnpike Aets, and their entire disappearance is only a 
question of ttms. 

In dm United States tolls are a stt^eCt for State legislatio n, 

^ The same term was known in msdi«vallta1y« Dante, in /q/bnio, 
Xi, 36 , alludes to ^ toilette daimoss/* 
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4»x<i^ Itt ft liw'lliwtftiite ill wUbh Aftti of doogrets Wo dealt 
wiill Wllo in riven and harboun (eee Berieed Statutea, tit. laiiL). 

The onestion of toUe was at one time an in^portant one in 
international law. Tolla were exaeted on certain straits and tidal 
rivers by virtue of the sovereignty of a particular atate. Such 
toUa hove n^ostly ceased or bm redeemed. Notable inatances 
were the Scheldt tolls and the Sound dues levied by Denmark. 
See NAVtaaxioji Laws. 

TOLtrOA, ToxjocaAV, a cit^of Mexico^ the capital of 
the state of Mexico, on the Mexican National Bailway, 45 
miles south'^west from the federal ca{ntaL It lies on the 
west side of the Anahuac tableland, at the foot Mount 
San M%uel de Tatucuitlalpillo, at an elevation of 8653 
feet above the sea, beir^ the highest town in the republic 
next to the mining station of Ameca-meca (which is 8800 
feet). Toluca had in 1886 a population of about 12,000, 
and is usually described as a well-built flourishing town, 
with fine buildings and clean well-drained streets But 
T. M. Brocklehurst^ who visited it in 1880, gives an un- 
favourable impression of the place, which presented nothing 
attractive beyond the Portales, a fine arceule running round 
a large block of central buildings, with a number of good 
shops under the arches (Mexico To^dap, p. 222). There 
is also a good theatre, and in the Plaza de los Martires 
a well-executed white marble monument to the patriot 
Miguel Hidalgo y Costilla. But the Carmen, Vera Cruz, 
and one or two other churches are dirty and tawdry, with- 
out presenting any striking architectural features. The 
city is traversed by a foul stream flowing at the bottom 
of a barranca or deep ravine, along whose banks are 
herded numerous swine in a half-wild state, which supply 
the hams and sausages for which the place is noted. 
Here also soap and wax candles are manufactured and 
supplied to the surrounding districts. In the south-west 
the Nevado de Toluca, an extinct snow-clad volcano with 
a flooded crater, rises to a height of 15,156 feet above 
sea-level. 

Although Toluca appears to have been one of the earliest Toltec 
aettloments in Anahuae, its foundation dating proliahly from the 
6th century, it has preserved no lemains of its ancient grandeur, 
nor have any monuments been discovered in the distiict in any 
way comparable to those of Cholula, Tula, Teotihuacan, and other 
ancient centres of Toltec cultui*e. According to M. Charuay, Toluca 
formed one of the chief stat ting points of the great migrations 
which, after the overthrow of the Toltec empire by the Chioliimec 
irruption in the 11th century, moved in two parallel streams south- 
wards, converging at Copan and spreading their arts and industries 
over Chiapas, Yucatan, and Guatemala (Ancient OUics of the New 
Wwld, 1887. p. 125). 

TOMATO. See Horticulture, vol. xii p. 288. 

TOMPA, MihAly ( = Michael) (1817-1868), one of 
the best and tenderest Hungarian lyric poets, was born in 
1817 at Rima-Szombat, in the county of Qombr, of very 
humble parentage, his father being village bootmaker. 
He studied law and theology in SAros-Patak, and subse- 
quently at Budapest ; but, feeling little inclination for the 
first-mentioned career, after many vicissitudes he, at the 
age of thirty, accepted the post of Protestant minister in 
Beje, a small village in his native county, whence, in two 
years, he removed to Kelemdr, and four years later to 
Hanva, in the county of Borsod, where he remained till 
\ his death in 1868. 

At the age of fonr-ond-twenty Tompa published his first poems 
in the Athenammt which soon proeurcSi for him a high reputation. 
His first volume, Nepregik is N^notiddk (“Folk- Legends and 


Folk-Tales”), Ju 1846, met with great success, and the same may 
Im said of the first volume of his “ Poems” in 3847. In 3848 he 
took part in the W’ar of independence, acting as fitdd ehanlain to 
the volunteers of his county and seeing several Imttles ; but the 
Unfortunate oloee of that heroic struggle silenced his i)oetic vein 
for a considerable time, and, when in 1852 and 1853 ho gave vent 
to his patriotic grief in some masterly allegories on the state of 
oppressed Hungary, he was twice arrested by tbc Austrian authori- 
ties. After being released ho publiidied his Virdgregeh (“ Legends 
of Flowers”), a collection of poems of the highest order, showing 
great inu^pnation and love or nature, and displaying the loftiest 


humanity and gi^t meditative power. Soon after this he becamo ^ ' 
oppressed with melancholy and abandoned this branch of poetxr. 
Indeed ftom this time he produced comparatively little. He pub- 
lished three volumes of sermons, “which,” says his biographer, 
Charles Szdsz, Protestant hisho]^ of Budapest, “ are among the best 
in Hungarian literature, and will favourably compare with those * 
of Kobertson, Monod, or Parker.” His collected poetical works, 
in six volumes, were published at Budapest in 1870, and again, in 
four volumes, in 1885. 

TOMSK, a government of Western Siberia, extending 
from the Chinese frontier to 60'* N. lat., is bounded bj 
Tobolsk on the N.W., by Yeniseisk on the N.E., by the 
Chinee province of Khobdo on the S.E., and by Semi- 
palatinsk on the S.W. Its area, 329,040 square miles, is 
fully one and a half times that of France. The surface is 
most varied, including in the south-east the high alpine 
, tracts of the Altai Mountains, with an elevated steppe 
which skirts these, and in the north-west and west the 
lowlands of the Irtish and the marshy tracts of the Ob, 

The Altai Mountains, which cover within the limits of 
the Bussian empire an area of 53,000 square miles, or 
three times that of the whole of Switzerland, although 
visited by many geologists, still remain very imiierfectly 
known, even as regards their orography. The country has 
been mapped only along the rivers and the course of a few 
footpaths, and great confusion still prevails with reference 
to the directions of the different chains of the Altai and their 
mutual relations (compare Siberia). The best descrip- 
tions, however (including the most recent by M. Potanin),^ 
indicate in that part of Asia the very same leading orograph- 
ical features that are seen in the Tian-Shan Mountains 
farther south, and in the West Sayan range farther north. 

A plateau with an average altitude of more than 4000 
feet, watered by the tributaries of the upper Yenisei, all 
flowing in open valleys 3000 to 4000 feet above the sea, ' 
is known to rise in that part of north-western Mongolia 
which is drained by the upper Yenisei and Selenga. The 
surface of this plateau is diversified by ridges, and by 
depressions like that of the Ubsa-nor — a relic of what waa 
formerly a much larger lake. A lofty mountain chain, 
which has its south-east foot on the plateau and ita 
north-west foot in the valley of the Us, fringes the 
plateau, and has all the characters of a border-ridge. 
The present writer has proposed to call this Erghik-sban. 

It runs from north-east to south-west along the Russo- 
Chinese frontier, and is pierced by a deep gorge through 
which flows the Yenisei. A belt, some 200 miles in 
width, of alpine tracts, made up of three or four chains 
parallel to the border ridge, fringes the outer border of the 
plateau, and fills up the Minusinsk region. The structure 
of the hilly tracts (watered by the Kemtchik) between the 
Yenisei and the Altai remains quite unknown, no scien- 
tific man or topographer having ever visited it. But the 
very same orographical features as those already described 
reappear in the Altai region. There is now no doubt that 
the l^ckbone of the Altai is a huge and lofty border-ridge, 
the Sailughem, which includes the small alpine plateaus of 
Ukek, the upper Tchuya, and Juvlu-kul, and runs from 
south-west to north-east, being a continuation of the 
border-ridge of the West Sayan. Its flat dome-sha^ 
summits rise to about 10,000 feet, and the small alpine 
plateaus just named range from 7800 to 8200 feet in 
elevation. It has a very steep slope towards the north- 
west, t.e., towards the broad valleys of the upper Bukh- 
tarma and Tchuya, and a very gentle slope towards the 
south-east, and its south-eastern hillfoots are on the level 
of the plateau of Khobdo (from 4500 to 5000 feet). A 
broad alpine region spreads to the north-west of the border- 
ridge, but in the imperfect state of our knowledge it is 


^ Jivopienaga Roesiya, vol. xi.; Sketches of N W, Mvngolia,yo\^ 
i and iU,; Addenda to Bitter’s Asia. 



4iifficalt to discriminate the real directions of its chains. 
NeverthelesSi another lofty chain, containing the snow-dad 
Alps of the Katufi (Katunskiye Byetki) and those of the 
Tchnya, and running also from south-west to north-east, 
parallel to the Sailughem border-ridge, can be distin- 
guished in the labyrin^ of confusedly scattered mountains 
seen on our present maps. It is one of the most pictur- 
esque chains of the region, and contains the Byelukha 
peak, estimated at 11,000 feet, and the Alas-tu, of neady 
the same height. It is pier^, however, by so many 
rivers, which rise on the north-west edge of the plateau, 
and find their way to the lowlands by a series of gorges, 
that its continuity could be easily overlooked. Farther to 
the north-east it joins, in the opinion of the present writer, 
the high chain on the left bank of the Kemtchik, which is 
continued by the picturesque Alps on the northern bank 
of the U& A wird system of mountain chains, also 
parallel to the above, can be distinguished in the succes- 
sion of the Terektinsk Mountains, those which are pierced 
by the Tchulyshman and those which follow the right 
bank of the Abakan ; while traces of a fourth plication of 
the rocks may be discovered in the Tigeritsk Mountains, 
those pierced by the Biya below Lake Teletskoye, and the 
Kuznetskiy Atatau, on the left bank of the Abakan. A 
number of smaller, much lower, and shorter chains faintly 
appear as outer walls of this extensive alpine region. 
As for the Great Altai, or Altain-Nauru, our knowledge of 
which has been greatly increased by the recent explora- 
tions of M. Potanin,^ it may be regarded as a south-western 
border-ridge of the Khobdo plateau, with its steep slope 
facing towards the wide Dzungarian depression, or rather 
to the broad trench of the Ulungur. Its direction is 
neariy at right angles to the above, running from north- 
west to south-east, like the Tarbagatai Mountains (see 
TrrAKKSTAif), and it is continued farther to the south-east 
by the Irdyn-ula and Artsa-bogdo Mountains, which separ- 
ate the eastern Gobi from the Tarim depression. It is 
most probable that upheavals, having the same north- 
western direction (which, according to M. Mushketoff, are 
in Central Asia more recent than the north-eastern ones), 
have to a certain extent modified the old north-eastern 
chains of tho Altai, and complicated the chains of its 
alpine region. If so, the structure of the Altai would be 
very similar to that of the Turkestan mountains. A chain 
having a north-western direction — the Salair Mountains — 
shoots ofi from the main ranges of the Altai, between the 
Tom and the Tchumysh ; it is about 170 miles in length, 
with a width of nearly 60 miles, and contains the best 
silver-mines of the region, as also several gold-washings. 
Its upheaval belongs to a more recent epoch than that of 
the Sailughem ridge, and (like the mountains of Turkestan, 
having a north-west direction) it is due to dioritic rocks. 
In the Kuznetsk depression it is covered with deposits of 
the Lower and Upj)er Carboniferous, containing beds of 
coal. The Kuznetskiy Atatau, in which Humboldt saw 
one of his meridional upheavals, consists of a series of 
ridges running south-west to north-east, with further con- 
tinuations within South Yeniseisk.^ 

The alpine region of the Altai is most picturesque ; most of its 
chains, rising over 8000 and 9000 feet, are snowclad, and a great 
glacier descends from the hollows under the Byelukha mak ; several 
other less known glaciers occur in the different ** byetkis*' (snowclad 
chains). A thick forest vegetation clothes the mountain slopes, 
while beautiful valleys, often of great length, such as that of the 
Bukhtarroa (180 miles) or that of the Uimon and Eoksu, offer on 
their fertile and well-sheltered fioora most fiivouruble conditions for 
agriculture. Several lakes are met with, some, like the Juvlu-kul 
and Kendykty-kul on the small alpine plateaus, at heights where 
only the dwarf birch grows and the polar marmot takes up its ab^e, 

> Sketches of IT, TT. Mongolia^ St Petenburg, 1883 (Russian). 

* Kropotkins, “ Orographical Sketch of the districts of Minuainsk 
and Krasnoyarsk." in ifina. Buss^ Oeogr, Soc,^ vol. v«^ 1875* 


While two others, Lakes Kotyvanskeye and Teletskoye, respiwdlveiy 
1170 and 1800 feet above the sea, from their position amidst steep 
and pictnre^e mountains, reoaU those of Geneva and Luoeme.' 

* The Altai flora is very rioh. Although the European flora (iu- 
dading the beech) which clothed the Altai at a recent period has 
disappeared, and the Siberian flora invades its hUlfoots from the 
north-west, while the steppe flora is advancing from the south, 
still in a cone randng from 1000 to 6000 feet above the sea the 
botanist has to admire a flora rioh in bright flowers, tall grasses, 
and shrubs, several of which are now common ornamental plants 
in European gardens; and the zoologist discovers in the Altai the 
meeting-place of the northern fauna (including the reindeer) with 
that of the high Central-Asian plateau (including the tig^ and 
the two-hompod camel of Bactriana). 

A atrip of elevated plains or grassy steppes, also about 
200 miles in breadth, girdles the alpine region upon the 
north-west. Its outer border can be roughly indicated by 
a line running north-east from Lake Gorkoye to Tomsk. 
They have an average altitude of from 700 to 1000 
feet above the sea, and are covered with a luxuriant 
grass vegetation; the conditions for agriculture are excel- 
lent, and Russian villages are rapidly springing up. The 
south-west portion is known as the Kumandinsk steppe. 
An innumerable succession of small lakes — rivers in the 
process of formation — cover this steppe, where we have a 
system of parallel undulations, resulting in tributaries of the 
Ob, all flowing north-eastward with remarkable regularity. 

Beyond the high plains, that is, all over north-western 
Tomsk, are the lowlands, which may be subdivided into 
two portions, — the Baraba steppe in the south-west (see 
Tobolsk), and the marshy region of the Ob (the Vasyugan 
and Narym regions). The latter is one boundless marsh, 
a few settlements of native hunters occurring only along 
the rivers. The interior is for the most part inaccessible 
alike to boats and to human feet. Low hills, or rather 
swellings, intersect it, but even the highest points, barely 
200 or 300 feet above the sea, are covered with marshy 
forests. The forests themselves grow on marshy ground ; 
but where the trees disappear one sees for hundreds of 
miles nothing but green flowery carpets, which, when 
I trodden on, treacherously yield under the unwary traveller. 
Similar in character must have been the marshes in which 
the Siberian mammoths and rhinoceroses of the Quater- 
nary epoch found their graves. Only the light and broad- 
hoofed reindeer, but not the elk, can cross them. This 
inhospitable region is inhabited only by Ostiaks, who have 
been driven into it by stress of circumstances, and support 
themselves partly by fishing and partly by bunting. 

The Sailughem ridge, and the high Khobdo plateau as well, con- 
sist of granites, syenites, ijorphyries covered only with the oldest 
metamorphic slates belonging to the Archaic formation (Hurouiaii 
and Laurentian). The structore of the outer chains of Uie Altai 
is more complicated. Their backbone is also composed of granites, 
porphyries, and porphyrites covered with metamorphic slates which 
are iutersected oy layers of crystalline limestones, breccias, and 
veins of jade.* Dionles, diabases, augitic porphyries, and hyi^er- 
sthenites also apiMsar, but they are of a more recent origin. Silurian 
clay-slates are widely spread in the southern Altai. Devonian 
slates and limestones are also developed in the southern Altai, mid 
the metalliferous deposits of Zmeinogorak, Petrovsk, Riddersk, 
&c., belong to that Carboniferous dolomitic limestones and 
slates are widely spread both in the southern and northern Altai. 
After the Carboniferous epoch the southern Altai was not again sab- 
merged, while the northern Altai was covered by the Jurassic sea, 
andkas thick Jurassic deposits containing a copious fossil flora and 
rich beds of coal. Basaltic eruptions, dating from the Jurassic 

S eriod, have been found in the Salair Mountains. Thick diluvial 
eposits cover the whole area, and in many valleys are traces of 
immense former glaciers ; in fact, the whole of the Sailagbein ridge 
must at one time have been olotbed with an ice-cap.* \ 

The southern Altai is rich in silver, copper, lead, and zinc ; 'khile 
in the Atatau are concealed its chief auriferous alluvial (ordiluViel) 
deposits, iron-ores, and coal-seams. The mineral wealth of the Al|ltai 
is really immense, but only a veiy few of the mines already knoVn 
are worked. In 1881 4080 lb of gold, 14,8*20 lb of silver, 18,190 

* Prof. Mushketoff in jPietwresgue Russia^ vol. ad. \ 

* See Potanin, Sketches qfJST, W. Mengolia, vol ill. pp. 6, 9 ' 
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eiHWi 07SM)o«rts. of oo|»per« 240,000 ewts. of coal, 800,000 

cwta. of oalt, aod 80,000 cwta. of bitter salt were obtained. In 
the same year only 3000 owts. of iron wrere manufactured, and that 
metal is still imported from the Urals The Jade, beautiful 
porphyries, and the like of the district, which are cut into works 
«f art at crown works of Kotyvaft, are well known through 
the urns and vases shown at the St Petersburg Hermitege. The 
mineral waters of the Altai are of high quality. 

Tomsk is watered mainly ^ the Ob and its tributaries, only its 
south-east comer draining into the Abakan, a tributary of the 
Yenisei. The Ob, formed by the union of the Biya and Katull, 
has within the government a course of more than 800 miles, and is 
navi^ted as far as I|pi^naui: and Biysk. Its tributaries, the Tom 
(450 miles), the Vasyugaa (580 miles), the Ket (280 miles), and 
the Tym (200 miles), are all •navimble. The Tchutym and the 
Tchumysh are also great rivers. Of tributaries of the Irtish, the 
Bukhtarma, the Om, the Uba, and the Tara are worthy of notice. 
As many as 1500 lakes have been counted on the maps, but this 
number is exceeded by the reality. Some of them are alpine; 
others dot the steppes or the marshy tracts. Lake Tcliany, not- 
withstanding its rapid desiccation, still covers 1266 square miles. 
Many brackish lakes, Kutundinsk, Kutchuk, Ac., attain a great 
size, and some small salt lakes yield about 100,000 ewts. of salt. 

The climate is very severe, and has, moreover, the disadvantage 
of being very wet iu the north-west. The average yearly tempera- 
tures at Tomsk, Kainsk, and Barnaul are 80” *2, 81”, and 32**7 
(January, 4”. -6”*2, and 8”7; July, 66”*6, 68”*6, and 62”*2). 
The Altai steppes, enjoying a much drier climate than the low- 
lands, are covered with a beautiful vegetation, and in the sheltered 
valleys corn is grown to heights of 3400 and 4250 feet. 

The population, which is rapidly increasing, iu 1882 reached 
1,184,760. The Eussians are in a large majonty, the indigenous 
inhabitants numbering in 1879 only 68,600, or 6*6 pr cent, of 
the aggregate population. They include 23,600 Altaian Tartars, 
5730 Teleutes, 17,020 Mountain Kalmucks (see Tautars), 10,000 
Tomsk Tartars, 2920 Samoyedes, and 4210 Ostiaks. The prevail- 
ing religion is Greek-Orthodox, but there are also some 50,000 
Koncontormists, 7320 Catholics, 2600 Jews, 10,700 Mohammedans, 
and about 28,000 pagans. 

Agriculture is the prevailing occupation. It is most productive 
on the elevated plains of Tomsk, Mariinsk, Bamaut, Kuznetsk, 
and Biysk. Cattle-breeding is much developed, especially in the 
Kulundiusk stepp; and bee-keeping is an important source of 
wealth. Fishing and hunting are extensively carried on in the 
forest region. Mining occupies several thousands of men in the 
Altai. Manufactures are insigniiieant, the aggregate production 
— chiefly from distilleries and tanneries — hardly amounting to 
£250,000, Trade is actively carried on at Tomsk and Bamaut, which 
are two great centres for the export and import trade of Siberia with 
Kiissia. The Biysk merchants carry on exchange trade with Mon- 
golia and China. There are eight gymnasia (696 boys and 669 
girls in 1888) and 226 primary schools (6680 boys, 1730 girls). 
The government is divided into six districts, the chief towns of 
which (with populations in 1884) are Tomsk (81,380), Barnaul 
(17,180), Biysk (18,960), Kainsk (4060), Kuznetsk (7310), and 
Mariinsk (13,090). Narym (1600) also has municipal institutions ; 
It IS the centre for the administration of the wide Narym region. 
Of the above towns only Tomsk and Bamaut have the aspet of 
European towns. Bamaut, capital of the mining district of the 
Altai, W'hich belongs to the “ Cabinet of the Kmpror,” is a wealthy 
city, with a mining school and lahoratoiy, a botanic garden, a 
museum of mining and natural history, and a meteorological 
observatory. Kotyvafi, with a stone-cutting manufactory, has 
12,260 inhabitants. Several mining villages are more iniprtant 
than the district towns Zyryanov^ (silver-mine ; 4500 inhabit- 
ants), Riddersk, Zmeinogor^ (6160), Suzonsk (5400), and Sajairsk 
(3600). (P. A. K.) 

TOMSK, capital of the above government, is situated 
on the Tom at its confluence with the Ushaika, 27 miles 
above its junction with the Ob, and 2377 iniles from 
Moscow. It is one of the chief cities of Siberia^ second 
only to Irkutsk iu population and trade importance. The 
great Siberian highway from Tyumen to Irkutsk passes 
through Tomsk, and it is the terminus of the navigation 
by steamer from the Urals to Siberia. It has, moreover, 
communication by steamer with Bamaut and Biysk in the 
Altai. The position of Tomsk determines its character, 
which is not that of an administrative centre, like so 
many Russian cities, but that of an entrepot of wares, 
with many storehouses and wholesale shops. Before 1824 
it was a mere village; but after the discovery of gold in 
the district it grew rapidly ; and, although the immense 
^ Yadrintieira Siberkh 



wealth that accumulated suddenly in the hands of a few 
proprietors of gold diggings was as rapidly squandered, 
it continued to maintain its importance, owing to the 
navigation on the Irtish and the Ob, which meanwhile had 
grown up. It is built on two terraces on the high right 
bank of the Tom, and is divided into two parts by the 
Ushaika, The streets ace rather narrow and steep ; many 
houses of the richer merchants are of stone, but rather 
heavy in appearance, and altogether the aspect of the 
streets is not attractive. The best building is that of the 
future university, which is a spacious and elegant struc- 
ture, with ample accommodation for library, museums, and 
clinical hospitals. The Government has not as yet given 
permission to inaugurate the building. A large cathedral, 
begun some five-and-twenty years ago by proprietors of 
gold diggings, collapsed after considerable progress had 
been made. The industries are almost entirely confined 
to tanning and the manufacture of carriages. The trade 
is of great importance, Tomsk being not only a centre 
for traffic in local produce, in which sledges (50,000 
every year) and cars are prominent items, but also for 
the trade of Siberia with Russia. The population in 1884 
was 31,380. 

TONGA. See Fuibndly Islands. 


TONG-KING, Tuno-Kino, Tonquin, or, as it is called See vuL 
by the Annamese, Dono-king, consists of that portion of xxl PL 
Annam between 18" N. lat and the frontiers of the^^* 


Chinese provinces of Kwang-se and Ynn-nan, with an area 
of 60,000 square miles. On the W. it is bounded by the 
Tran-ninh range, which forms the limit of the Lao states, 
and on the £. by the sea. In shape it resembles, roughly 
speaking, an isosceles triangle, having its apex at its junc- 
ture with Annam and its base along the Chinese boundary. 
The name Tong-king, ‘Hhe eastern capital,” was originally 
applied to Hanoi, but was eventually adopted as that of the 
whole country. It is the same word as Tokio (q'.v.). 

Geographically Tong-king is divided into three well- 
defined areas. First, there is the delta of the Song-koi 
(“Red river”) and its affluents, which, beginning at Hontay, 
widens out into the low lands which constitute the most 


fertile district in Tong-king, and within which are situated 
the principal cities of the country. Here is grown the rice 
which constitutes 39 per cent, of the total exports from 
Tong-king, and which is reckoned in the Hong-Kong 
market to be equal in quality to the rice from Siam and 
superior to that from Cochin-China. During the rainy 
season this part of the country, with the exception of the 
embankments, is under water, but notwithstanding this the 
climate is fairly healthy, and the prevalence of fever and 
dysentery is not so great as might be expected. From the 
delta northw^ard and westward rise plateau districts, while 
westward of 103" K long, there stretches a forest region 
about which very little is known, but which is said by the 
natives to be inhabited only by savages and wild beasts. 

Politically the country is divided into sixteen provinces, 
of which the following seven are in the delta mentioned : — 
Bac-ninh, Sontay, Hanoi, Hai-Dzuong, Hung-yen, Nam- 
Dinh, and Ninh-Binh. Five provinces constitute the 
upland districts, viz., Cao-Banh, Lang-son, Thai-Nguyen, 
Tuyen-Kwan, and Kwang-yen ; while the forests form the 
province of Hung-hoa. The main geographical feature in 
the country is the Song-koi, which, taking its rise near 
Tali Fu, in Yun-nan, enters Tong-king at Lao-kai (“ the 
Lao boundary”), and flows thence in a south-easterly 
direction to the Gulf of Tong-king. It was this river which 
mainly in the first instance attracted the French to Tong- 
king, as it was believed by the explorers that, forming the 
shortest route by water to the rich province of Yun-nan, it 
would prove also to be the most convenient and expedi- 
tious means of transporting the tin, copper, silver, and 



gold which are koowii to abound there. This belief has^ 

' however, proved fallacious. The upper course of the 
stream is constantly impeded by rapids, the lowest being 
about 30 miles above Hung-hoa. Beyond this point navi* 
gation is impracticable during the dry season, and at all 
other times of the year goods have to be there transferred 
into flat-bottomed boats built lor the purpose. Within 
the limits of Yun-nan the navigation is still more diffieult. 
Near Sontay the Song-koi receives the waters of the Black 
river, the Clear river, and other streams, and from that 
point divides into a network of waterways which empty 
themselves by countless outlets into the sea. 

Hanoi, the capital, is a fine city,' and stands on the right 
bank of the Song-koi, at a distance of 80 miles from the 
sea. The commercial town extends along the water face 
for a distance of a mile and a half, while behind it stands 
the citadel, which encloses within its walls the palace, the 
treasury, the court of justice, the royal pagoda, the prison, 
the barracks, public offices, and official residences. Em- 
broidery and mother-of-pearl work are the principal in- 
dustries of Hanoi, which never has been and probably never 
will be a great commercial centre. But, notwithstanding 
this, the population is said formerly to have numbered 
150,000, a number which has of late years probably been 
reduced by at least one-third. 

Next in importance to Hanoi is Nam-Dinh, on one of 
the lower branches of the Song-koi. It is the centre of 
an extremely rich silk and rice district, and was before the 
war a great resort of Chinese merchants. But the chief 
place of trade is Hai-phong, on the Song-tam-bac Canal, 14 
miles from the sea. This is the port of Tong-king, and 
its trade represents the foreign commerce of the country. 
In 1880, the last year of anything like normal trade, 
goods were imported to the value of 5,467,315 francs, 
and the exports amounted to 7,507,528 francs. Of the 
imports 34 per cent, consisted of English cotton goods and 
ywn, 21 per cent, of opium, 11 per cent, of Chinese medi- 
cines, 9 per cent, of Chinese water-pipe tobacco, 5 per cent, 
of tea, and 20 per cent, of miscellaneous goods. From 
97 to 98 per cent, of these goods came from Hong-Kong. 
Saigon furnished about ^ per cent., and rather more than 
2 per cent, represented the trade from Annam and else^ 
where. The exports were in the following proportions : — 
rice, 39 per cent.; raw silk and silk piece goods, 21 ; tin, 
16;^ lacquer oil, 6; and miscellaneous goods, 18. Of 
these 79 per cent, were shipped to Hong-Kong, 16 per 
cent, went to Saigon, and the remaining 5 per cent, were 
distributed among the coast ports. 

The mineral wealth of the country is doubtless con- 
siderable, though so little has been done in the direction 
of working it that it is impossible to form any idea of its 
richness. According to Major-General Mesny, there are 
flourishing gold-fields in seventeen districts, while silver 
and copper mining occupies a great deal of native and 
Chinese labour. Only very small quantities of these min- 
erals, however, are product in evidence. 

The population of Tong-king is estimated at about 
12,000,000, and consists of Tong-kingese, Chinese, and an 
eAmixtiue of Lao from beyond the western frontier. The 
Tong-kingese belong to the Indo-Ckinese Stock. I^ey are 
taller and a finer people than the Annamese, and they are 
more frivolous and excitable than their northern neigh- 
bours, the Chinese. Their intelligence is, generally speak- 
ing, of a very low order ; they are dirty in their habits ; 
and their natural timidity serves to make them deceitful. 
As traders tb^ show little enterprise, and are quite unable 
to compete with the Giinese, into whose hands the com- 
merce Itad, before the arrival of the French, entirely fallen. 
Their spoken language is allied to the Cambodian, while 
Chinese forms the mwium of literary communication. 


The Chinese r^rde ostTy 4he Uet^ 

se the 22d century B.O., bnt,ia8 the data are nelthSi' well authentic 
cated nor particularly interesting^ we need not dwell upon tlieni. 
There ia, however, one tuentiou of Tong-hing,' or Yueh, as Itwae- 
tiien called, in the X2th centi^B.o., which acquiree hnnoitanoe 
from the fact that ambaaeadore from that country are said to have 
arrived at tlie Chinese court, bringing with them ** acmth-polnti&g 
chariots.'* These are supposed by some to have been manner's 
compaeses, but it is difficult to pronounce any opinion on a state- 
ment so obscure. During the reign of Che Hwang-te (218 
the emperor who made himself famous by building me Great Wall 
of China and burning the books, a Chinese army invaded Toim-kin/ 
and captured the town df Luliang, possibly the modern Hsnoi\ 
Tlie occupation, however, was only temporary, and it was not Uhtil 
the rise to power of the Han dynasty that any serious attempt was 
made to subjugate the countiy. At that time a Chinese general, 
Chaou T'o, who had established a principalis ednsisting of the 
two modern provinces of Kwan£[-tuug and Swang-se, with his 
capital at Canton, invaded Tong-king, but was defeated and driven 
out of the country by the ruler, An-yang, whose victories were 
achieved mainly by the help of a foreign divine mechanic.” 
This man, whoever he may have been, seeme to have been thrown 
aside after serving his immediate purpose; and, having thus 
deprived himself of his right hand, An-yaug fell an easy victim 
when attacked by a second army sent by Chaou T'o. On the 
sabjiigation of the empire by the Han sovereign, Chaou T'o's 
principality was absorbed with the rest, and in 116 B.a Tong-king 
became a dependency of China. 

But this connexion brought no peace to tlie country, and for 
centuries rebellion followed on rebellion. A particular uprising, 
in tbe Ist century is noticeable from two sisters, ChSng Tsfih and 
Ch^ng Urh, leading the rebel forces against the Chinese garrisons, 
with such success that the celebrated MaYuen had to be sent 
against the malcontents. After an arduous campaign Ma dis- 
persed the relwls and captured and executed the two sisters, thus 
putting an end to the reoellion. The next fourteen centuries fur- 
nish a perpetual record of wars and rumours of wars, the discon- 
nected narrative of which is generally uninteresting and sometiraes^ 
unintelligible. In 1427 Li Loi acquired the throne, a's so many 
of his predecessors had done, by violent moans, but, unlike them, 
he established some degree of peace and order in the land. In 
the following century, however, the spirit of revolt broke out, and 
one of his successors owed the maintenance of his throne to tbe 
skill of his general Nguyen Dzo, on whom the title of hereditary 
viceroy was conscq uently oonferi'ed. This viceroy gradually assumed 
the supreme authority in the district under Ids control ana virtually 
separated Tong-king from Annam, holding the first under his own 
sway and leaving tlie southern portion of the country to the m 
faineant. In this disunited condition the two countries remained 
during the 17th century and part of the 18th, till a successor of 
Nguyen invaded Annarn, captured tbe imperial city of Hu4, and 
dethroned the king, Gia Long, who fled to Siam. The Siamese 
sovereign entertained the fugitive with hospitality, but declined to- 
help him to recover his throne. It happened, however, that at this 
time (1787) tho Jesuit establishment of Bangkok was presided over 
by Bishop Pigneaux de Betaine, who thought he saw in the political 
condition of Annam a means of establishing the power of Franco in 
the eastern portion of Indo-Cluna. With this object he proposed 
to Gia Long that he should accompany him to Paris to enlist the 
aid of Louis XVL for the recovery of his tlirono. This the king 
declined to do, but as a compromise he sent his eldest son. The 
young prince was conlially received by Louis, before whom the bishop 
laid the following reasons for the interference of France on behalf 
of Gia Long. “The balance of political power in India appears at 
the present moment to be largely in favour of the English, and 
one may be justified in looking upon it as a matter of no little 
difficulty to restore the equilibrium. In my opinion the establish- 
ment of a French colony in Cocldn-China wilt be the surest and 
most efficacious means to the end. . . . The most certain way of 
damaging the English in India is to ruin, or at any rate to weaken, 
her commerce in time of peace. Being situated nearer to China, 
we should undoubtedly absorb much of her trade. ... In time of 
war it Would be still more easy to stop til commerce between China 
and any hostile nation* . . . FVom such a coign of vantage it 
would be easy to interfere with the designs which the English evi' 
dently have of extending their frontier more to the east.** 

The embassy resulted in a treaty with Gia Long, by which the 
French king engaged to restore that monarch to Ms throne on con- 
dition that he accepted the virtual protectorship of Franco over 
Annam. But oven Wore the initial steps towards the fulfilment 
of this contract could be carried out, the political uprising which 
finally brought the French king to the scafiold made all interference 
in the East impossible. In tliese circumstances the bishop deter- 
mined to raise a sufficient force from the French and other adven- 
turers who then frequented India and the neighbouring <oountrio8, 
and, with an army so recruited, he landed in Annem. The Anna- 
mese resistance was of the feeblest kind ; tiie usurp<nr*s power 
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broien at tlia lint encounter, and Gia Long once again ascended 
his throne. As a reward for the services thus rendered to him, 
he extended a liberal protection to the Roman Catholic missionaries 
and their converts, and engaged French officers to fortify his towns 
and to drill his toops. lie soon found, however, that his new 
allies had more ambitioas desire than could be satisfied doing 
him service. He therefore withdrew his countenance from them, 

aldest son, who had pleaded bis cause inf’aris, and by gmng it to 
his youngest son. lliis change of policy told, as was natural, with 
greatest force on the missionaries and their converts in the interior 
Sf the country. From 1883 to 1889 eleven missionaries wore put 
to death, and thousands, it is said, of the native Christians suffered 
martyrdom. Neither change of sovereijm nor varying circumstances 
brought any relief to the persecuted Christians, until in 1859 the 
French Government determined to intervene on their behalf. In 
that year Admiral Rigault de Genouilly took Saigon by assault, 
and was attempting to open negotiations with the king of Annam, 
when the outbreak of the China war compelled him to satisfy him- 
self with holding the captured town. So soon, however, as the 
Peking treaty was signed, the French resumed active operations in 
the neighbourhood of Saigon and took possession of the provinces 
of Mitto and Bionhoa in Cochin-China. These victories led to the 
conclusion of a treaty with the king, Tu Due, which, however, 
did not prevent the French from adding the provinces of M inh- 
luong, Cnandoc, and Ha-tien to their acquired territory. 

Having thus firmly established tlieinselves in Annam, they oegan 
to turn their attention to Tong-king, attracted by the reported 
richness of its mineral wealth. They found a ready pretext for 
interfering in its affairs in the disturbances arising from the in- 
vasion of its northern provinces by the disbanded followers of the 
Tai-ping rebels. Acting on the protectorshm which they professed 
to exercise over all the territories of Tu Due, they proposed to 
him that a joint expedition composed of French and Annamese 
teoops shoula ho sent to quell the disturbances. On Tu Due declin- 
ing to accede, the French admiral was on the point of starting 
** to protect" Tong* king, when as before the outbreak of war put 
an end to the enterprise. The events of 1870 forbade an^ advance 
in the direction of Tong-king, but the return of peace in Europe 
was once more the signal for the renewal of hostilities in the East 
The appearance of Garnier’s work on his expedition up the Mekong 
arousod again an interest in Totig-king, and the reported wealth of 
the country added the powerful motive of self-interest to the yearn- 
ings of patriotism. Already M. Dupuis, a trader who in the pursuit 
of his calling had penetrated into Yun-nan, and had thus discovered 
that the higher waters of the Song-koi were navigable, had visited 
Hanoi with a small force of desperadoes, and was attempting to 
negotiate for the passage up the river of himself and a cargo oi mili- 
tary stores for the Chinese authorities in Yun-nan. Meanwhile 
Captain Senez appeared from Saigon, having received instructions 
to open the route to French commerce. But to neither the trader 
nor the naval officer would the Tong-kingese lend a favourable ear, 
4Emd in default of official permission Dupuis determined to force his 
way up the river. This he succeeded in doing, but arrived too late, 
for he found the rebellion cnishcd and the stores no longer wanted. 

On his return to Hanoi, Dupuis found that the opposition of the 
authorities had gathered strength during his absence. His arrival 
eerved to restore the position of the French, and, not wishing to 
make an open attack upon them, the Tong kingese general wrote 
to the king, begging him to induce the governor of Saigon to 
remove the intruder. An order was thereupon issued calling u|)on 
Dupuis to leave the country. This he declined to do, and, after 
some negotiations. Gamier with a detachment was sent to Hanoi 
to do the best he could in the difficult circumstances. Gamier 
threw himself heart and soul into Dupuis’s projects, and, when the 
Tong-kingese authorities refused to treat with him except on the 
subject of Dupuis’s expulsion, he attacked the citadel on November 
20, 1878, and carried it by assault Having thus secured his posi- 
tion, he sent to Saigon for reinforcements, and meanwhile sent 
small detachments against the five other important fortresses in 
the delta <Hung-yen, rhu-ly, Hai-Dzuong, Ninh-Binh, and Nam- 
Dinh), and captured them all. The Tong-kingese now called in 
the help of Liu Yung-fu, the leader of the “Black Flags," who 
at once marched with a large force to the scene of action.^ Within 
a few days he recaptured several villages near Hanoi, and so 
threatening did his attitude appear that Gamier, who had hurried 
hack after capturing Nam-Dinn, made a sortie from the citadel. 
The movement proved a disastrous one, and resulted in the death 
«f Gamier and of his second in command, Balny d’Avricourt. 

Meanwhile the news of Gamier's hostilities had alarmed the 
governor of Saigon, who, having no desire to be plunged into a 
war. Bent Philaatre, an inspector of native affairs, to offer apologies 
to the king of Annam. when, however, on arriving in Tong- 
king Philastre heard of Gamier's death, he took command ^,the 
Pvench forces, and at once ordered the evacuation of Nam-Dinh, 
Ninh-Binh, and Hai-Dzuong,— a measure which, however odvan- 
^NIE9oas it may hava bsta to the French at the moment, was most 
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disaetrotts to the native Christian population, the withdrawal of 
the French being the signal for a general massacre of the converts. 
In pursuance of the same policy Philastre made a convention with 
the authoritiw (February 6, 1874), by which he bound his country- 
men to withdraw from the occupation of the country, retaining 
only the right to trade at Hanoi and Hai-phong, and agreed to put 
an end to Dupuis’s aggressive action. On the 16th of Match 
a treaty was signed at Saigon. 

For a time affairs remained in statu euo, but in 1882 Le Myre 
de Villers, the governor of Saigon, sent Kivifere with a small force 
to open up the route to Yun-nan by the Song-koi. With a curious 
similanty the events of Gamier’s campaign were repeated. Find- 
ing the authorities intractable, llivifere stormed and carried the 
ci^tadel of Hanoi and then, with very slight loss, he captured 
Nam-Dinh, Hai-Dzuong, and other towns in the delta. And once 
again these victories brought Liu Yung-fu and his Black Flags 
into the neighbourhood of Hanoi. As Gamier had done, so 
Riviere hurried back from Nam-Dinh on news of the threatened 
danger. Like Gamier also he headed a sortie against his 
and like Gamier ho fell a victim to his own impetuosity. 

In the meantime the Annamese court had been seeking to enlist 
the help of the Chinese in their contest with the French. The tie 
which bound the tributary nation to the sovereign state had been 
for many generations slackened or drawn closer as circumstances 
determined, but never had it been entirely dissevered, and from 
the Annamese point of view this was one of the occasions when it 
was of paramount importance that it should be acknowledged and 
acted upon. With much more than usual regularity, therefore, the 
king despatched presents and letters to the couit of Peking, and in 
1880 he sent a social einba8.sy, loaded with unusually costly offer- 
ings, find with a letter in which liis position of a tnbutary was 
emphatically asserted. Far from ignoring the responsibility thrust 
upon him, the emperor of China ordered the publication of the 
letter in the Peking OazetU. The death of Riviere and the defeat 
of his troops had meanwhile placed the French in a position 
of extreme difficulty. The outlying garrisons, with the exception 
of Nam-Dinh and Hai-phong, were at once withdrawn to Hanoi, 
and that citadel was made as secure as circumstances permitted. 
The Black Flags swarmed round its walls, and Die reiniorcements 
brought by Admiral Courbet and General Bouet were insufficient 
to do more than keep them at bay. So continued uas the pressure 
on the garrison that Bouet determined to make an advance upon 
Sontay to relieve the blockade. After gaining some trifling suc- 
cesses, ho attacked Vong, a fortified village, hut he met witli such 
resistance that, after suffering considerable loss, he was obliged to 
retreat to Hanoi. In the lower delta fortune sided with the French, 
and almost without a casualty Hai-Dzuong and Phu-Biuh fell into 
their hands. These successes led to an ultimatum being sent to 
the king of Annam, in which were demanded the fulfilment of the 
treaty of 1874 and the acceptance of the protectorate of France 
over the whole of Annam, including Tong-king. This document 
met with no favourable reception, and, as at this moment a rein- 
forcement of 7000 men arrived from France, Courbet, determining 
to supersede diplomacy by arms, appeared with his fleet before 
Hue. He found that, though Tu Due was dead, his policy of 
resistance was maintained, and he therefore stormed the city. 
After a feeble defence it was taken, and the admiral concluded a 
treaty with the king (August 25, 1883), in which the French pro- 
tectorate was fully recognized, the king further binding himself 
to recall the Annamese troop.s serving in Tong-king, and to con- 
struct a road from Saigon to Hanoi. 

Though this treaty was exacted from the king under pressure, 
the French lost no time in carrying out that r>art of it which gave 
them the authority to protect the country, and on the Ist September 
Bouet again advanceu in the direction of Sontay. But again the 
resistance he met with compelled him to retreat, after capturing 
the fortified post of Palan. The serious nature of the opposition 
experienced in these expeditions induced the French commanders 
to await reinibrcenients before again taking the field. Meanwhile, 
on the determination to attack Sontay becoming known in Pans, 
the Chinese ambassador warned the ministry that, since Chinese 
troops formed part of the garrison, he should consider it hs tanta- 
mount to a declaration of war. But his protest met with no con- 
sideration. On the arrival of reinforcements an advance was again 
made; and on the 16Di December, after some despeiate fighting, 
Sontay fell. , ^ . 

The immediate object of the French commanders was at tnw 
time to make themsrives secure in the delta, and to inflict such 
chastisement on the Black Flags and their allies as would prevent 
their disturbing the peace of the garrisons. This could not be 
attained so long as Bac-Ninh remained lu the hands of the enemy. 
Generals Negrier, Brifire de I’lsle, and Millot accordingly marched 
against the town, and began to shell it. But it was already 
deserted, and MUlot entered the gates without striking a blow. 
Thu% while one part of the programme was fulfilled to the 
the other part, which was to have sealed the fate of the fi^^eon, 
filkd coMpicnoudy. In these cirenroetonc CT it was thought 
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ftdTinble to pasb on along tho groat noiih-aastem road to China ; 
and N^er advanoad aboat 80 miles towards Lang-son, captured 
a village there, and then retamed to Bac*Ninh. 

Meanwhile Brito de Tlrie followed up that portion of the Bao< 
Ninh garrison which bad escaped along the northern road in the 
directiou of Thai-Ngnyen. lie captured the fort of Yen-Te, 
and marched on to Tnai-Nguyen, where, as on so many ocoasiona, 
there was a great display of martial ardour so long as the French 
were beyond firing distance, but the discharge of a few shells com- 
pletely discomfited the defenders, who fied out of the north cate as 
the French marehed in at the south. As Bri^re de I’lsle had posi- 
tive orders not to hold the town, he burnt some of the buildings, 
and evacuated it The Chinese troops immediately returned, and 
again were driven out a month later, only to return again on the 
rnthdrawal of the French. Once more, however, a column was sent 
against the city, which on this occasion was burnt to the ground. 

The whole of the lower delta was thus made secure in the hands 
of the French. Hunc-Hoa (a town about 15 miles north-east of 
Sontay) and Tuyen-&wan (a fortified place about 40 miles farther 
north) both fell before the invaders, but from both the garrisons 
escaped practically unscathed. 

In the meantime M. Fournier, the French consul at Tientsin, 
had been negotiating for peace, so far as China was concerned, with 
Li Hung-chanc, and on May 17, 1884, had signed and sealed a 
memorandum hy which the Chinese plenipotentiary agreed that 
the Chinese troops should evacuate the northern provinces of Tong> 
king ** imn^diaternenL** This expression was undeniably vague, 
and the French general in Tong-king, impatient of delay, m June 
dispatched Colonel Dugenne at the head of a strong force to occupy 
Lang-son. The expedition was badly arranged ; the baggage train 
was far too unwieldy ; and the pace at which the men were made 
to march was too quick for tliat scorching time of the year. They 
advanced, however, within 25 miles of Lang-son, when they 
suddenly came npon a Chinese camp. An irregular engagement 
commenced, and, in the pitched battle which ensued, the Chinese 
broke the French lines, and drove them away in headlong flight. 
This brought the military operations for the season to a close. 

During the rainy season fevers of all kinds became alarmingly 

I irovalent, and the number of deaths and of men invalided was very 
arge. In the meantime, however, an expedition, led by Colonel 
Donnior, against the Chinese garrison at Chu, about 10 miles south- 
east fhim Lang-kep, was completely successful ; and in a battle 
fought near Chu the Chinese were defeated, with a loss of 3000 killed, 
the French loss being only 20 killed and 90 wounded. In tho 
akirmishos which followed the French w'cre generally victorious, but 
not to such a degree as to warrant any enlargement of the campon. 

The arrival in Januaiy 1885 of 10,000 men having brou^t up 
the force under Bridie ae ITsle to 40,000, he ordered an advance 
towards Lang-son. The difiiculties of transport greatly impeded 
his movements, still the expedition was successful. On the 6th 
February three forts at Dong-Song, with large supplies of stores 
and ammunition, fell into the hands of tlie French. Three days* 
heavy fighting made them masters of a defile on the road, and on 
the 18th l4ang-8on was taken, the garrison having evacuated the 
town just before the entrance of the conquerors. With his usual 
energy Negrier pressed on in pursuit to Ki-hea, and even captured 
the frontier town of Cua-ai. But Brito de Tlsle had now to 
huiiy back to the relief of Tnyen-Kwan, which had been attacked 
^ a Chinese force, and N4grier was left in command at Lang-son. 
llie withdrawal af Bri4re de Tlsle'e division gave the Chinese 
greater confidence, and, though for a time Kegrior was able to 
hold his own, on the 22d and 28d of March he sustained a severe 
check between Lang-son and Thatke, which was finally converted 
into a complete rout, his troops beii^ obliged to retreat precipi- 
tately through Lang-son to Than-rooi and Dong-Song. Brito de 
risle reached Tnycn-Kwan on the 8d of Marcn, and found the 
Black Flags and Yunnan braves strongly posted on the side of an 
almost inaccessible pass. After having sustained a succession of 


imagined. It was while matters were in this position 
Rooto Hart succeeded in negotiating peace between the two coun- 
tries By the terms agreed on (April 6, 1885), it was stipulated that 
France was to take Tong-king under its protection and to evacuate 
Formosa. The Chinese undertook at the same time to expend 
80,000,000 francs on the construction of roads in South China. 

The future fortunes of the colony must depend greatly on the 
ailministrative ability of the governors selected to rule over it 
The death of Paul Bert was in this respect a great loss to Tong-king. 

See FrmM and Ton^^Kinff, by J G. Scott, 18SS, Tonkin, by C. B. Norman. 
1884; Tnngkinff. by W. Meeney, 1884. ' ^ <r. g. p.) 

TONGUE. See Anatomy, voL i. p. 895, and Taste. 

TONNAGE, Bboistsb Tonnage, or Intsbnational 
Begistbr TonnaoBi is the unit on which the assessment of 
dues and oharjges on shipping is based. The system at pre- 
eent in force is known as the Moorsom system. A register 


ton is 100 cubic feet of internal vedume. Tims a wsssel of 
100,000 cubic feet of internal space within the points of 
measurements prescribed by the law is 1000 tons register. 
Vessels are sometimes bought and sold under this unit. 
The tonnage rules, which are very full and elaborate^ 
are contained in part ii. of the Merchant Shipping Act, 
1854, sections 20 to 29 inclusive, and in section 9 of tho 
Merchant Shipping Act, 1867, the latter being a special 
section in reference to a deduction from the gross tonnsM 
I in respect of crew space, which space must be fit for the 
proper accommodation of the men who are to occupy it to 
entitle to such deduction. This enactment has led to 
great improvement in seamen’s quarters. 

Section 60 of the Merchant Shipping Act, 1862, pro- 
vides on the point of international tonna^ as follows : — 

Ships belonging to foreign countries whidh have adoptedL 
the British system of tonnage need not be remeasured in 
this country.” The British system has been adopted by 
the following countries at the dates named : — United 
States, 1865 ; Denmark, 1867 ; Austria-Hungary, 1871 ; 
Germany, 1873 ; Prance, 1873; Italy, 1873 ; Spain, 1874 ; 
Sweden, 1875; Netherlands, 1876; Norway, 1876; Greece, 
1878; Kussia, 1879; Finland, 1877; Hayti, 1882; Belgium, 
1 884; Japan, 1 884. It is also under consideration by China. 

There are slight differences in the rules for deduction 
for engine room in some of the countries, but owners or 
masters of foreign steamships, where this difference exists, 
may have the engine-rooms remeasured in the United 
Kingdom if they desire; in other words, their net tonnage 
may be reduced to exact English measure. 

The British system was also mainly adopted by the 
International Tonnage Commission assembled at Constan- 
tinople in 1873, the rules of such commission forming 
the basis of dues levied on the ships of all countries 
passing through the Suez Canal. A special certificate is 
issued in the respective countries for this purpose. The 
main point of difference from the British system is with 
respect to the deduction for engine room. 

There are three terms used in respect of the tonnage 
of ships, — namely, tonnage under decks, gross tonnage, 
and register tonnage. 

In obtaining the gross measurement the space under 
the tonnage deck is first measured — sections 20 and 21 
(1), (2), and (3) ; then the space or spaces, if any, between 
the tonnage deck /the tonnage deck is the second deck 
from below in all vessels of more than two decks and the 
upper deck in all other vessels) and the upper deck — 
section 21 (5) of Act ; and finally the permanent closed-in 
spaces above the upper deck available for cargo, stores, 
passengers, or crew — section 21 (4) of Act. 

The allowance for engine room is governed by the 
percentage the net engine room — that is, the space ex- 
clusive of the coal bunkers — bears to the gross tonnage, 
and varies in paddle- and screw-steamers as laid down in 
section 23 of the Act. 


In obtaininff the tonnai^ under tonnage deck, ships are divided 
in respect of their length into five classes as follows ; — 

Claw 1. Length 80 feet and under. 4nto 4 equal iiarti. 

„ f, „ 80 „ and not exceeding 180 feet, 6 ,, 

»« d- It MO „ ,, 238 „ 10 „ 

ai Vo IP II And npWArnBa»M«*eBefe«e*ee*e»eX2 H 

The following is an epitome of the rule for tonnage under the 
tonnage deck : — 

Length u taken inside on tonnage deck, from inside of plank at 
stem to inside of midship stern timber or plank ; the length so 
taken, allowing for rake of bow and of stem in the thickness of 
the deck, and one-third of the round of beam, is to be divided 
into the prescribed number of equal parts (which determines the 
stations m the areas), according to the leng^ of vessel, as above. 

A^ 1 is at the extreme limit of the bow. Area 2 is at the first 
point of division of the length. The rest are numbered in succes- 
sion, the last being at-the extreme limit of the stem. 

Drills are taken at each poiiit of division of the length, or station 



of aaoh trMf from tkur imdenddo of tlia tonnage deek to ceiling at 
inner ete m timber atrake, deducting therefrom one^third of the 
round ori^e beam. The depthe so taken are to be divided into four 
equal iMUfts, it midship depto should not exceed 16 feet; otherwise 
into dx equal parts. 

Breadths are taken at each point of division of the depths and 
also at the upper and lower points of the depths. Tne upper 
breadth of eaon area is to be set down in its resiiective column in a 
line with Ifo. 1 (left-hand numerals), and the rest in succession. 

The number of columns for areas will vary according to the 
length, as in the several classes, and will be equal to the number of 
parte into which the length is divided pine one. 


The snaoe or spaces between decks above the tonnage deck are 
dealt with bv a dmilar formula. A moan horisontal area of the 
space, or eaeii space if more than one, is found and multiplied by 
the mean height 

The permanent closed-m spaces above the upper deck available 
for cargo, stores, passengers, or crew are measured in the same 
manner by finding a mean area and multiplying by a mean height. 

The measurement of not engine room is governed by the arrange- 
ment of the space, and is measured as a vmole or in parts as may 
be required bv its particular form. 

The following is an example under class 2, depth under 16 feet, 
of tonnage under tonnage deck 


length 112*76 Fsst -h 6 » 18*761 Feet, ths Common Intorvsl between Areas. 

Depths 4* 4, the Middle Depth being less than 16 Feet. 
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Area 4. 

Area 6. 

Area 6. 

Area 7. 
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Feet. 
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This formula is also applicable for finding displacement tonnage 
of ships, that is, the external displacement measured by taking 
transverse areas to the height of the load water-line to find the 
cubic content, which content divided by 35 gives the displacement 
in tons weight, the diflerence between the light and load displace- 
ment representing the carrying powers of a vessel in tons. 

**The rule,” says Mr Moorsom, “is founded on the purest mathe- 
matical principles. It was first published in the Philtmphical 
Transactions of the Royal Society of 1798 by Attwood, in his 
* Disquisition on the Stability of Ships,* who there describes it 
as one of those formulse invented by Stcrlin;| for measuring sxiaces 
bounded by irregular curves, founded on Sir Isaac Kewtoii’s dis- 
covery of a theorem — a discovery which the immortal author himself 
considered amongst his happiest inventions — by which the areas of 
all curvilinear spaces not geometrically quadiible nor discoverable 
by any known rules of direct investigation are so closely approxi- 
mated as to amount to geometrical exactness.*' 

Mr Allan Gilmonr at the mhldle of the present century exxiressed 
his^ o]>iniou, after a careful consideration of the tonnage question, 
which was receiving much attention at that time owing to the law 
8 and 9 Yiot. caj). 89, which had boon adopted in place of the 
old tonnage law 18 Geo. III. cap. 74, not giving satisiaction, that 
the “system framed by Mr Moorsom will as it were compel every 
one to build strong, fast-sailing, and good seagoing ships, and 
that, in fact, it will stand as long as the world remains.’* It will 
he admitted that great progress has been made in every way in 
British shipping of late years, and for this duo praise must be 
given to tbe infiuence of the present tonnage laws. (W. M*.) 

TONNAGE AND POUNDAGE were customs duties 
anciently imposed upon exports and imports, the former 
being a duty upon all wines imported in addition to 
prisage and butlerage, the latter a duty imposed ad 
valorem at the rate of twelvepence in the pound on all 
merchandise imported or exported. The duties were 
levied at first by agreement with merchants (pounda^ 
in 1302, tonnage in 1347), then granted by parliament in 
1373, at first for a limited period only. They were con- 
sidered to be imposed for the defence of the realm. From 
the reign of Henry VL until that of James I. they were 
usually granted for life. They were not granted to 
Charles I., and in 1628 that king took the unconstitutional 
course of levying them on his own | authority, a course 
denounced a few years later by 16 Car, I. o. 18, when the 
Long Parliament granted them for two months. After the 
^toiation they were granted to Charles 11. and his two 


successors for life. By Acts of Anne .and George I. the 
duties were made perpetual, and mortgaged for the public 
debt In 1787 they were finally abolished, and other modes 
of obtaining revenue substituted, by 27 Geo. HI. c. 13. 

Poundage also Bignifies a fee paid to an officer of a court for his 
services, s.p., to a sheriffs officer, who is entitled by 28 Kliz. c. 4 
to a poundage of a shilling in the pound on an execution up to 
£100, and sixpence in the pound above that sum. 

TONQUA BEAN. The Tonqua, Tonka, or Tonquin 
bean, also called the coumara nut, is the seed of Dtpterix 
odoratUy a Leguminous tree growing to a height of 80 feet, 
native of tropical South America. The drupe-like pod 
contains a single seed possessed of a fine sweet “new- 
mown hay ” odour, due to the presence of a crystallizable 
principle called coumarin, to which also the dried stalks of 
Melilotus officinalis and the vernal grass Anthoxanthum 
odaratum owe their odour. Tonqua beans are used princi- 
pally for scenting snuff and as an ingredient in perfume 
sachets and in perfumers’ “ bouquets.” 

TONQUIN. See Tong-king. 

TONSILLITIS. See Thkoat Disisasks. 

TONSURE. The reception of the tonsure, in the 
Homan Catholic Church, is the initial ceremony which 
marks admission to orders and to the rights and privileges 
of clerical standing. It is administered by the bishop with 
an appropriate ritual. Candidates for the rite must have 
been confirmed, be adequately instructed in the elements 
of the Christian faith, and be able to read and write. 
Those who have received it are bound (unless in excep- 
tional circumstances) to renew the mark, consisting of a 
bare circle on the crown of the head, at least once a month, 
otherwise they forfeit the privileges it carries. A very 
early origin has sometimes been claimed for the tonsure, 
but the earliest instance of an ecclesiastical prccei)t on the 
subject occurs in can. 41 of the council of Toledo (633 
A-D.) : “ omnes clerici, detonso superius capito toto, inferius 
solam circuli coronam relinquant.” Can. 33 of the Quini- 
sext council (692) requires even singers and readers to be 
tonsured. Since the 8th century three tonsures have been 
more or less in use, known respectively as the Homan, 
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the Greek, ana the Celtic. The first two ore sometimes 
distinguished as the tonsure of Peter and the tonsure of 
Paul ; in the latter the whole head was shaven, but when 
now practised in the Eastern church this tonsure is held 
to be adequately shown when the hair is shorn close. In 
the Celtic tonsure (tonsure of St John, or, in contempt, 
tonsure of Simon Magus) all the hair in front of a line 
drawn over the top of the head from ear to ear was shaven. 

TONTINE. This system of life insurance owes its 
name to Loremso Tonti, an Italian banker, born at Naples 
early in the 17 th century, who settled in France about 
1650. In 1653 he propoa^ to Cardinal Mazarin a new 
scheme he had devised for promoting a public loan. His 
plan was to the following effect A total of 1,025,000 
livres was to be subscribed in ten portions of 102,500 livres 
each by ten classes of subscribers, the first class consisting 
of persons under 7, the second of persons above 7 and under 
14, and so on to the tenth, which consisted of persons 
between 63 and 70. The whole annual fund of each class 
was to be regularly divided among the survivors of that 
class, and on the death of the last individual the capital 
was to fall to the state. This plan of operations was 
authorized under the name of “ tontine royale ” by a royal 
edict, but this the parlement refused to register, and the 
idea remained in abeyance till 1689, when it was revived 
by Louis XIV., who established a tontine of 1,400,000 
livres divided into fourteen classes of 100,000 livres each, 
the subscription being 300 livres. Although the classes 
were not quite filled, this tontine was carried on till 1726, 
when the last beneficiary died, — a widow who at the time 
of her decease was, deriving from this source an annual 
income of 73,500 livres. Several other Government ton- 
tines were afterwards set on foot ; but in 1763 restric- 
tions were introduced, and in 1770 all tontines at the 
time in existence were wound up. Private tontines con- 
tinued, however, to flourish in France for some years, the 

tontine Lafarge” having been opened as late as 1791. 

Tho tontine principle has often been applied in Great Britain, 
chiefly to the purchase of estates or the erection of buildings for 
which the necessary funds could not be procured by ordinary 
methods. The 8{>eculative element in the system has proved an 
attraction. The investor stakes his money on the chance of his 
own life or tho life of his nominee enduring for a longer period 
than the other lives involved in the speculation, in which case he 
expects to win a large prize. The only thing which will serve to 
distinguish this from an ordinary lottery is the assumption that 
ftome may apply greater care or skill in the selection of lives than 
others of the players. Tho tontine principle is nearly the converse 
of ordinary lile assurance, where it is the man who dies early who 
obtains an advantage for his heirs at the expense of the long liver. 
But it has boon occasionally introduced into life assurance iu the 
tUstribution of profits or surplus, and so far it tends to redress the 
inequalities of the original contract, the profits being assigned to 
the longest livers to a larger extent than in the common life 
assui'ance system. The tontine principle has been brought into 
considerable prominence by some American life ofiices (see Insur- 
ANCB, vol. xiii. p. 183). All that is wanted to make the system fair 
is that every one should understand that in order to secure a dis- 
proportionate share^ of profits in the event of his surviving and 
keeping up his policy ne must make a corresponding sacnfice if 
he dies early or discontinues his insurance. 

TOOKE, John Horne (1736-1812), au ardent poli- 
tician and an erudite philologer, was the third son of John 
Horne, a poulterer in Newport Market, whose business 
the son, when a pupil at Eton with other boys of a more 
aristocratic position, in early life happily veiled under the 
title of a Turkey merchant.” He was born in Newport 
Street, Long Acre, Westminster, on 25th June 1736. 
Some portion of his school days was passed, when he 
was ateut seven years old, in **ao ai^emy in Soho 
^uare,” and when three years older he went to a school 
in a Kentish village. For a time (1744-46) he was at 
Westminster School, but the greater part of his educa- 
tion was got at Etoi^ and then under private tuition, 


first at Sevenoaks in Kent (ivDU) and then at ttaveu- 
stone in Northamptonshire. In 1755 he was entered at 
St John’s College, Cambridge, and took his degree of 
B.A. in 1758, as last but one of the senior optimes, 
Beadon, his life-long friend, afterwards bishop of Bath 
and Wells, being among the wranglers in the same year. 
Strange to say, the ol^ect of all this care and expense 
found himself doomed to the drudgery of ushership at a 
boarding school at Blackheath,. and the pleasures of his 
lot were not enhanced by his father’s strongly expressed 
desire that he should take orders in the Church of England. 
A strange vacillation marked his career at this period, a 
vacillation probably due to a constant struggle between 
his own inclination and the wishes of his father. He 
was admitted to the diaconate of the church, and almost 
at the same time was entered at the Inner Templa He 
studied for the bar for some time, mostly in the company 
of Dunning and Kenyon, and then was ordained as a 
priest of the national church by the bishop of Salisbury. 
After this event his father obtained for him the next 
presentation to the small vicarage of New Brentford, to 
which Home was duly admitted, and he retained its 
scanty profits until 1773. During a part of this time he 
was absent on a tour In France, acting as the bear-leader 
of a son of the miser Elwes. To his credit be it said that 
while he resided at Brentford he discharged with exem- 
plary regularity all the duties of his profession, and that, 
reviving a practice of the previous century, he studied 
medicine for the benefit of bis poorer parishioners. Under 
the excitement created by the actions of Wilkes and the 
blunders of his ministerial opponents, Horne plunged into 
politics with consuming zeal. The newspapers abounded 
with his productions, but his chief effort was a scathing 
pamphlet on Lords Bute and Mansfield, setting out the 
petition of an Englishman.” In 1765 he again went 
abroad as tutor, and on this occasion he escort^ to Italy 
the son of a Mr Taylor, who lived near his Middlesex 
parish, a young man subject to fits of insanity. It was 
while passing through Paris on this tour that he made 
the personal acquaintance of Wilkes, and it was while at 
Montpellier, in January 1766, that a letter addressed by 
Horne to Wilkes laid the seeds of that personal antipathy 
which afterwards grew so rapidly. In the summer of 
1767 the travelled parson landed again on English soil, 
a^d, in spite of his latent distrust of the so-called patriot,” 
his exertions quickly obtained for Wilkes that seat for the 
county of Middlesex which ensured his fortune. Horne 
was deeply concerned in all the proceedings of the corpo- 
ration of London in support of the popular cause, and he 
advised, if he did not actually draw up, the celebrated 
speech which Alderman Beckford addressed to his sovereign. 
As an incidental act in this struggle with tho court and 
the majority of the House of Commons, Home involved 
himself in a dispute with George Onslow, the member for 
Surrey, which culminated in a civil action, ultimately 
decided in Horne’s favour, and in the loss by his oppo- 
nent of his seat in parliament. An influential association, 
called ‘Hbe Society for Supporting the Bill of Bights,” was 
founded, mainly through the exertions of Horne, in 1769, 
but the mem^rs were soon divided into two opposite 
camps of the thick and thin partisans of Wilkes and of 
those who refused to be labelled by the name of any 
combatant, and in 1770 Horne and Wilkes broke out into 
open warfare Into this controversy, carried on with that 
unflagging zeal which always springs from personal hatred, 
none will now care to enter ; it benefited the fortunes of 
neither of the comt^tants, and it damaged the success of 
the cause for which they had both laboured energeticaUy. 
Iu 1771 Home obtained at Cambridge, though not witii- 
out some opposition from membera St bodi the political 
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K tiWf his degree of M.A., and in the same year he em- 
ked on a more laborious and costly undertaking, that 
of vindicating the right of printing an account of the 
debates in parliament, in whi(^, after a protracted straggle 
between the ministerial majority and the civic authorities, 
the right was definitely establii^ed. The energies of the 
indefatigable parson knew no bounds. In the same year 
(1771) he crossed swords with Junius, and ended in dis- 
arming his maskftfi antagonbt. It is a curious corollary 
to this controversy that more than one speculator has 
identified him with Junius. Horne had now passed more 
than half the allotted span of life, and his only fixed 
income consisted of those scanty emoluments attached to 
a position which ^lled him daily. He resigned his bene- 
fice, and betook himself to the study of the law and to his 
studies in philology. An accidental circumstance, however, 
occurred at this moment which largely affected his future. 
His friend Mr William Tooke had purchased a consider- 
able estate south of the town of Croydon in Surrey, part 
of which seems to have consisted of Purley Lodge in 
Conlsdon. The possession of this property brought about 
frequent disputes with an adjoining landowner, and, after 
many actions in the law courts, the friends of Mr Tooke’s 
opponent endeavoured to obtain, by a bill forced through 
the Houses of Parliament, the privileges which the law 
had not assigned to him. Horne thereupon, by a bold libel 
on the Speaker, drew public attention to the case, and, 
although he himself was placed for a time in the custody 
of the sergeant*at arms, the clauses which were injurious 
to the interests of Mr Tooke wore eliminated from the bill 
through the publicity which his conduct had given to the 
matter. Mr Tooke’s gratitude knew no bounds ; ho 
declared his intention of making his friend the heir to his 
fortune, and, if the design was never carried into effect, 
Horne derived from the generous old man during his life- 
time large gifts of money. No sooner had this matter 
been happily settled than Horne found himself involved 
in a more serious trouble than any that had yet befallen 
him. For his conduct in signing the advertisement soli- 
citing subscriptions for the relief of the relatives of the 
Americans murdered by the king’s troops at Lexington 
and Concord, he was tried at the Cuildhall in July 1777 
before Lord Mansfield, found guilty, and ('ommitted to 
the King’s Bench prison in St (fcorge’s Fields, from which 
he only emerged after a gear’s durance, and after a loss, 
in fine and costs, amounting to i>1200. Soon after his 
deliverance, as ho had thrown off, as ho thought, his 
clerical gown, he applied to ])o called to the bar, but his 
application was negatived on the ground that his orders in 
the church were indelible. To return to the church was 
now impossible ; and Horne tried his fortune, but without 
success, in farming some land in Huntingdonshire. Two 
tracts which were penned by him, one before and the 
other after this failure in practical life, exercised groat 
influence in the country. One of them, ciiticizing the 
measures of Lord North’s ministry, passed through nume- 
rous editions; the other sot out a scheme of reform which 
fle afterwards withdrew in favour of that advocated by 
Pitt. On his return from his voluntary banishment in 
Huntingdonshire, he be(*ame once more a fretiuent guest 
at Mr Tooke’s house of Purley, and in 1782 assumed the 
name of Horne Tooke, which is now invariably assigned 
to him. In 1786 Horne Tooke conferred ])erpetual fame 
npon hie benefactor’s country house by adopting as a second 
title of his elaborate philological treatise of llrcpoevro, 
the more popular though misleading title of 7"Ae Diversions 
of Purley. The treatise at once attracted attention in 
England and the Continent, was universally read by the 
yiilgar as well as the learned, and, while its conclusions, 
not always cai'iying conviction to the erudite, were 


deemed by them worthy of consideration as proceeding 
from a mind of extensive learning and singular acute- 
ness, the fame given to Purley by the choice of the title 
gratified its owner. The first part was published in 1786, 
the second in 1805. The best edition is that which was 
published in 1829, under the editorship of Richard Taylor, 
with the additions written in the author’s interleaved copy. 

Between 1782 and 1790 Tooke gave his support to Pitt, 
and in the election for Westminster, a constituency in 
which Fox was vitally interested, he threw all his energies 
into the ministerial cause. With Fox he was never on 
terms of friendship, and Samuel Rogers, in his Talle TaUc^ 
asserts that their antipathy was so pronounced tl&at at a 
dinner party given by a prominent Whig not the slightest 
notice was taken by Fox of the presence of Horne Tooke. 
It was after the election of Westminster in 1788 that 
Tooke depicted the two rival statesmen in his celebrated 
pamphlet of Ttvo Pair of Portraits, At the general 
election of 1700 be came forward as a candidate for that 
distinguished constituency, in opposition to Fox and Lord 
Hood, but was defeated ; and, though he again sought the 
suffrages of its voters in 1796, and his speeches at the 
hustings were never exceeded in ability, he was again at 
the bottom of the x>^ll- Meantime the excesses of the 
French republicans bad unhinged the minds of all sections 
of society in England, and the actions of the Tory min- 
istry faithfully rej^resented the feelings of the country. 
Horne Tooke was arrested early on the morning of 16th 
May 1794, and conveyed to the Tower. His trial for 
high treason lasted for six days (October 17-23) and 
ended in bis acquittal, the jury only requiring the short 
space of eight minutes to settle their verdict. The evi- 
dence which the crown could adduce in su[>port of the 
charge jiroved to bo of the slightest description, and the 
demeanour of the accused throughout the proceedings 
furnished abundant pi oofs of the resolution of his mind 
and the force of his abilities. His public life after this 
event was only distinguished by one act of importance. 
Through the influence of Lord Cainelford, the fighting 
peer, lie was returned to parliament in 1801 for the 
pocket borough of Old Sarum, No sooner was he returned 
to the HoUvSe of Commons than Lord Temxdo endeavoured 
to secure his exclusion on the ground that ho had taken 
orders in the church, and one of Gillrays caricatures 
delineates the two polilicans, Temple and Cameiiord, 
playing at battledore and shuttlecock, with Horne Tooke 
as the shuttlecock. The ministry of Addington would not 
support this suggestion, but a bill was at once introduced 
by them and carried into la>v, w’hich rendered all persons 
in holy orders ineligible to sit in the House of (.ommons. 
The x)arliaiuentary life of the member for Old Sarum was 
preserved through one [)arlianient, but at its expiration he 
was excluded for ever. 

The last yeais of Tooke’s life were spent in retirement 
in a house on the west side of Wimbledon Common, and 
there ho was visited by the leading members of the i)arty of 
progress. The traditions of his Sunday i)arties hav e lasted 
unimpaired to this day, and the most pleasant pages ])i nned 
by his biographer describe the politicians and the men ol 
letters who gathered round his hospitable board. His con- 
versational powers rivalled those of Dr Johnson ; and, if 
more of his sayings have not been chronicled lor the himefit 
of jiosterity, the defe(‘t is due to the absence of a Roswell. 
Through the liberality of his friends, his last days were 
freed from the jiressure of poverty, and he was enabled to 
place his illegitimate son in a j>osition which soon brought 
him wealth, and to* leave a competency to his two illegiti- 
mate daughters. Illness seized him early in 1810, and for 
the next two years his sufferings were acute. He di^ in 
his house at Wimbledon on ISth March 181 2, and his body 
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was buried with that of his mother at Ealing, the tomb 
which he had prepared in the garden attached to his house 
at Wimbledon being found unsuitable for the interment. 
An altar-tomb still stands to his memory in Ealing church- 
yard. A catalogue of his library was printed in 1813. 

The Life of Hortu Toohe^ by Alexander Stephens, is written in an 
anattractive style, and was the work of an admirer only admitted 
to his acquaintance at the close of his days. Its main facts are 
reproduced with more brightness in an essay by Mr J. £. Thorold 
Rogers in the second series of his HtsLonceu OUaninm, Many of 
Home Tooke's wittiest sayinm are preserved in the TahU Taik of 
Samuel Rogers and S. T. Oofiridge. (W. P. 0.) 

TOPAZ. It appears that the stone described by ancient 
writers under the name of Toir<i{;cos, in allusion to its 
occurrence on the island of Topazion in the Bed Sea, was 
the mineral which we now know as the chrysolite or 
Pjsripotb The topaz of modern mineralogists was 

unknown to the ancients. Topaz occurs either crystallized, 
in association with granitic rocks, or in the form of rolled 
pebbles in the beds of streams. The crystals are ortho- 
rhombic prisms, with a perfect cleavage parallel to the 
base, or transverse to the long axis of the prism. This 
cleavage is recognized by the lapidary as the grain of 
the stone. It is notable that crystals of topaz are com- 
monly hemimorphic \ in other words, the prisms are ter- 
minated by dissimilar faces. This hemimorphism is asso- 
ciated with the property of pyroelectricity (see Miner- 
alogy, vol. xvi, p. 376), The chemical composition of the 
topaz has given rise to much discussion, but the mineral is 
now generally regarded as a silicate of aluminium associ- 
ated with the fluorides of aluminium and silicon. When 
strongly heated it suffers considerable loss of weight. 
Brewster, examining the topaz microscopically, detected 
numerous fluid cavities, whence lie concluded that it had 
been formed in the wet way. Two of the fluids obtained 
from these cavities have received the names of hrewstfr- 
Unite and orpptolinite. Some of the finest topazes are 
almost colourless, and may be occasionally mistaken for 
diamonds. The topaz, however, is inferior in hardness ; it 
lacks ^‘fire’^j and it becomes electric when heated — pro- 
perty not possessed by the diamond. Colourless topazes 
are known to French jewellers as gouttes (feau^ and in 
Brazil as pingas tfagoa — ^names which refer to the limpi- 
dity of the stone— while in England they pass in trade 
under the curious name of minas novae. The beauty of 
the stone is best developed when in the form of a brilliant. 
The topaz is cut on a leaden wheel by means of emery, 
and is polished with tripoll Coloured topazes are usually 
either yellow or blue. The pleochroism of the stone is 
very marked : thus the colour of the sherry-yellow crystals 
from Brazil is resolved by the dichroiscope into brownish i 
yellow and rose-pink. The colour is unstable, the yellow I 
topaz especially being liable to suffer bleaching by exposure I 
to sunlight. Hence the fine series of crystals of Siberian 
topaz from the Kochscharow collection, now in the British 
Museum, is carefully protected from light by means of 
opaque pasteboard caps. In 1750 a Parisian jeweller 
named Dumello discovered that the yellow topaz of Brazil, 
when exposed to a moderate heat, assumed a rose-pink 
cblour. It is generally believed that all the pink topaz 
occurring in jewellery owes its tint to artificial treatment. 
Formerly it was the practice to heat the stone in a sand- 
bath, but the change of colour is now generally effected 
by wrapping the stone in German tinder, which is then 
ignited. This burnt topaz” is sometimes known to 
jewellers as " Brazilian ruby.” In like manner the blue 
topaz occasionally passes under the name of Brazilian 
sapphire,” and the pale green as aquamarine ” — a name 
which is strictly applicable only to the sea-green beryl 
The largest known cut topaz is a fine brilliant, weighing 
368 carats, and termed the Maxwell Stuart topaz.” 


The topes ii oeeuionally found in Britain, bat nsmilly iU nnill 

S ystals unfit for jewellery. It occurs in granite at 8t Michacra 
ount in Cornwall, in Lundy Island, and In Arran, but the finest 
British apecimens^are obtained from the Highlands of Scotland. 
Ben-a-bourd, one of the Oaimirorm group, yields good blue cryateda. 
Topaz occurs in colourless and blue crystals in the granite of ^e 
Mourne Mountains in Ireland; and microscmic crystals are not 
uncommon in certain other granites. The famous topas-iock of 
the Schneckenstein, in Saxony, yields pale yellow crystals of great 
beauty as mineralogical speoimena, but not suited for cutting. 
The yellow Saxon topaz does not seem to change colour on exposure 
to heat. Some of the finest topaz comes from near Odon Tchelon. 
in Siberia ; while the well-known dee|^yellow crystals of Brazil 
occur near Villa Rica (Ooro Preto). Fine topaz, palo bine and 
colourless, is found, as rolled crystals, in Tasmania and on Flinders 
Island in Bass’s Strait It also occurs in the tin-drifts of Kew 
South Wales ; and beautifhlly-formed limpid crystals, of small size, 
accompany sti^eam-tiu at Buran^, in Mexico. Fine topaz fit for 
jewelle^ has recently been worked at the Platte Mountain, near 
nke’s Peak, Colorado. One stone, weighing 126 carats, has been 
described as being as fine a gem as America has ]>roduoed of any 
kind” (Kunz, 1886). Topaz also occurs in cavities in rhyolite at 
Nathron and Chalk Mountain, Colorado, and in trachyte near Sevier 
Lake, Utah. It is likewise found in Arizona, in New Mexico, and 
at Stoneham, Maine. 

Oriental topaz is the name sometimes given to yellow comndum, 
a mineral which is readily distinguished from ordinary topaz by 
its superior hardness and density. The yellow and smoky varieties 
of quartz, or coimgoim, are often known in trade as Scotek topaz^ 
but these are itifetior to true topaz in hardness and in density. 
The chief differences between the tlirce may be thus expressed: — 
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TOPEKA, a city of the United States, the county seat 
of Shawnee county and the capital of the State of Kansas, 
is situated (39* 3^ N. lat. and 95* 39' W. long.) for the 
most part u|)on the south bank of the Kansas or Kaw 
river, upon a level prairie bench considerably elevated 
above the river. A small portion, known locally as North 
Topeka, lies upon the north side of the river. Besides the 
State capitol, which is an imposing building in the midst 
of an extensive park, the city contains the State insane 
asylum and the reform school The Atchison, Topeka, 
and Santa Fe Kailroad Company has its offices and work 
shops here, and the city is also intersected by a branch 
of the Union Pacific line. In 1860 Topeka had only 759 
inhabitants ; in 1870 the number had risen to 5790. In 
1880 the i)opulation was 15,452 (8140 males and 7312 
females) ; and in 1886 the number is returned at 25,005, 
making Topeka the second largest city in the State. The 
assessed valuation in 1886 was $6,547,079, and the debt 
of the corporation only $422,900. 

TORCELLO, a small island 6 miles north-east of 
Venice, now almost deserted, but once a place of much 
importauca Torcello was one of the parent islands from 
which Venice was colonized, and possessed a cathedral 
church long before St Mark’s was founded. In the 11th 
century Torcello had already begun rapidly to decline. 
The existing cathedral of S. Maria is a building of the 
highest ecclesiological importance, unique in Europe as a 
perfect example of the arrangement of the choir in the 6th 
or 7th century, when the original cathedral was built, and, 
though most of the upper structure was rebuilt by Bishop 
Orseolo^ about 1008, the plan of the church and the 
fittings of the choir still exist as they were originally 
designed. The church consists of a nave, with ten bays 
of arches on marble monoliths, and three aisles each 
terminated by an apse. Bound the walls of the central 
apse ero sue tiers of seats for the officiating clergy, and, 
in the centre, raised above the others, a marble throne 
for the bishop, approached by a flight of steps (see vol 

^ Sou of the Venetian doge Pietro Orseolo 1. 
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Hi. p. 4!16| Sg. 16). The bi£^ altar stood in front of the 
steps, and the celebrant stood with his back to the apse, 
looking over the altar towards the congregation. An 
exactly similar arrangement still exists in many of the 
early Coptic churches of Old Cairo : the church of Abu 
Sergeh is a specially perfect example.^ When the church 
was reconstructed in 1008, Bishop Orseolo did not interfere 
with the older and then obsolete arrangements of the 
choir, but added a later choir, formed by marble screens, 
projecting three bays into the nave, with seats along three 
sides of the enclosure, — an arrangement like that which 
still exists in the church of IS. Clemente in Rome (see 
Rome, voL xx. p. 833). The present choir-stalls date from 
the 15th century. A fine marble ambo was at the same 
time placed outside the cancelli, and the position of the 
celebrant at the high altar was reversed. The vaults of 
the three apses are covered with hue glass mosaics, added 
probably in the 12th century: in the centre is a large 
figure of the Virgin, with the twelve apostles below ; other 
mosaics cover the vaults of the aisle-apses and the whole 
entrance wall. The latter, much restored, has scenes of 
the Crucifixion, the Doom, and Heaven and Hell. The 
sculpture of the nave capitals and on the marble cancelli 
is very graceful work of Bysantine style, closely resembling 
similar panels at Ravenna. One remarkable peculiarity 
of this church is the marble shutter which closes each 
window on the right wall ; these have pivots which revolve 
in projecting corbels — a very early method of closing 
windows of which very few examples still exist. Even 
when the shutters were closed some dim light passed 
through the semitranslucent marble slabs ^ An octagonal 
baptistery, also built by Bishop Orseolo, stood outside the 
main entrance to the church, but has been rebuilt on a 
smaller scale. The ciypt under the central apse of the 
cathedral is probably part of the original church, unaltered 
by any later changes.^ The small church of S. Fosca, which 
is connected with the cathedral by a loggia, is also a 
building of exceptional interest, dating from the 10th cen- 
tury. It is purely Oriental in plan, and much resembles 
that of St Mark’s at Venice and S. Vitale at Ravenna, on j 
a small scale. It has a cruciform nave, with a large dome 
supported on eight columns, and a projecting choir w'ith 
three apses. Externally it is surrounded by a loggia, 
supported on marble columns with rich Byzantine capitals. 
S. Fosca was partially rebuilt in the 12th century, and has 
since been much modernized, but its original very interest- 
ing plan still remains but little changed. 

TORQAU, a fortified town in the Prussian province of 
Saxony, is situated on the left bank of the Elbe, 30 miles 
north-east of Leipsio and 26 miles south-east of Witten- 
berg. Its most cons}ncuous building is the Schloss 
Hartenfels, on an island in the Elbe, begun in 1 481 and 
completed in 1544 by the elector fJohn Frederick the 
Magnanimous. This castle is one of the largest Renois- 
sance buildings in Germany, and contains a chapel con- 
secrated by Luther in 1544. The toum-house is a quaint 
building of the middle of the 16th century, and there are 
several other large and fine buildings, chiefly modem. 
The parish church contains the tomb of Catherine von 
Bora, Luther’s wife. The once flourishing weaving and 
brewing industries of Torgau have declined in modem 
times; but the town has manufactures of gloves and 

^ See Middleton in ArehmlogieLt vol. xlvin. p Sd8. ’ 

^ Similar marble dabs, not made to move, still exist in the apse 
windows of S. Minlato, near Florence, and once existed in the basilica 
of 8. Lorenzo fUon le Mura, Rome. 

’ The cathedral of Parenzo, in Istiia, a work of the 6th century, 
much resembles the cathedral of Torcello (see vol. hi. p. 418, iig. 17). 
Similar plans are also to be seen in many of the early churches of 
Syria (see 1^ Vogii4, S^ri$ Oeufyrahf Paris, 1865) as well as in the 
t^ptic chnrchei of 


miseellaiieous artides^ ana carries on trade in grain, &e., 
on the Elbe and by rail The fortifications, begun in 
1807 at Hapoleon’s command, are largely surrounded with 
water ; they include a Htf-de-pont at the end of the bridge 
across the Elbe. In 1885 the population was 10,988 
(in 1783 4000), a large proportion of them soldiers. 

Torgau is said to have existed as the capital of a distinct princi- 
pality in the time of the empeior Henry 1., but by 1805 it was in 
the possession of the margrave of Meissen It was a fiequent resi- 
dence of the electors of Saxony. In Keformation times Torgau 
appears as the s}>ot where John of Saxony and Philip of Hesse 
formed their league against the Homan C'atliolic imiional estates ; 
and the Torgau Articles, draun up heie by Luther lu 1580, were 
the basis of the Augsburg ("onfession. The Tliiity Years' War 
inflicted great suffering on the town In 1760 Yu deiicX the Great 
defeated the Austrians in the neighbourhood of Torgau The town 
capitulated to Tauentzien on Jauuaiy 10, 1814, aitei a siege of 
three months. 


TORONTO, the capital of the province of Ontario and 
the second largest city in the I)ominiun of Canada, is 
situated on a large and finely sheltered bay on the north 
shore of Lake Ontario, between the rivers Lon and 
Humber. The magnetical and meteorological observatory, 
in the university grounds, stands at a height of 108 feet 
above the lake, and approximately 342 feet above the 
level of the sea, in lat. 43' 39' 35" N., long. 79*' 23' 39" W. 
Toronto is 39 miles north-east of Hamilton, at the head of 
Lake Ontario, and 310 miles west-south- west of Montreal. 
The bay is formed by a peninsula or island about 6 miles 
long, enclosing a fine basin of 3*44 square mileh, with a 
narrow entrance at the west end. This forms a safe and 


commodious harbour. The city stands on a thick deposit 
of boulder clay, overlying shaly sandstones of the Cin- 
cinnati or Hudson River group, practically equivalent in 
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position to the Caradoc horizon of British geology, 'rhese 
thin-bedded sandstones crop out on the lake shore, and 
have been quarried for flagging and building pui poses nt 
the mouth of the Humber. In the northern j»art of the 
city the boulder clay is overlaid by htiatifud cla^^ of the 
Post-Glacial age, largely used in the manufaetuie of bricky 
of which many of the houses are built The site slopes 
gradually from the margin of the bay foi a distance ot 
3 miles to a terrace or ancient lake maighi immediately 
outaide the northern limits of the city, winch occupies 
an area of 12 83 square miles, or of 17 99 square miles 
including the haibour and island The streets cross each 
other at right angles. Yonge Street, the mam thorough- 
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fare running north and south, was constructed as a great 
military road in 1796, and extends under the same name, 
for upwards of 30 miles, to Lake Simcoe. It constitutes 
the dividing line of the city, the streets being reckoned 
east or west according to their relation to it 

The city is the seat of the provincial Government, 
with the ofEoial residence of the lieutenant-governor, the 
parliament buildings and Government offices, the courts 
of law, and the educational departmental buildings for 
Ontario. The provincial legislature occupies the old par- 
liament buildings erected in 1849, when Toronto was the 
capital of Upper Canada ; but they have long been recog- 
nized as inadequate for the purpose. Plans have accord- 
ingly been prepared, and the new buildings are now in 
process of erection. The site is in the centre of the Queen’s 
Park, a finely wooded park of upwards of 30 acres, 
originally laid out for the provincial university, and on 
which the old buildings of King’s College stood. The 
new university building occupies a fine site immediately 
to the west. It is an imposing structure, of great architec- 
tural beauty, in the Norman style, with a massive central 
tower. The buildings of the provincial school of practical 
science, and of the magnetical observatory, are also erected 
in the university grounds. The observatory is one of the 
meteorological stations established by the British Govern- 
ment, on the recommendation of the Royal Society, in 
1840. It is now maintained by the Dominion Government. 

The university. University College, and the school of 
practical science embrace in their conjoint teaching a 
comprehensive system of training in arts and science; 
and in them upwards of 500 students receive their training 
in arts, in the natural and applied sciences, and in 
engineering. There is also a medical faculty, reorganized 
under a recent Act, in conjunction with the department 
of science in the university. The university and college 
constitute unitedly the state institution maintained hy 
public funds, and strictly secular. But it is surrounded 
with the theological and training colleges of different 
denominations in affiliation with it, the students of which 
pursue their undergraduate course in the university for 
a degree in arts. The affiliated colleges, some of which 
give degrees in divinity, include Knox College (Presby- 
terian), Wycliffe College (Church of England), St Michael’s 
College (Roman Catholic), Macmaster Hall (Baptist), and 
Victoria College (Methodist). Besides the provincial uni- 
versity and its affiliated colleges, Trinity College (Church 
of England) gives instruction in divinity and arts, and 
confers degrees in all the faculties. Toronto and Trinity 
medical schools occupy convenient buildings in the imme- 
diate vicinity of the general hospital, the Burnside lying-in 
hospital, and the Mercer eye and ear infirmary. The 
students in medicine number nearly 500, including a small 
number of lady students, for whom special instruction 
is provided. Upper Canada College, founded in 1829, 
is a provincial institution analogous to one of the great 
English public schools. It has about 300 students. The 
Collegiate Institute occupies a fine building immediately 
to the west of the horticultural gardens. It is the higher 
school, forming an important feature in the provincial 
system of oducation, and is maintained, along with the free 
public schools, from local taxes. Its students number 
443, of whom 182 are females. 

Osgoode Hall, the seat of the superior courts of law and 
equity, is an ornate Italian building, extended at various 
dates. The provincial asylum fur the insane affords 
accommodation for upwards of 700 patients; it is sur- 
rounded with recreation grounds extending to 50 acres. 

The city charities are numerous and well organized. 
The churches include some large and handsome buildings. 
Among the more important public buildings are those of 


the educational department, including a musaum and 
gallery of art, normal and model schools; the custom- 
house, a fine Renaissance building, with extensive ware- 
houses attached ; and the post-office, also of tasteful 
architectural design. The free city library occupies a com- 
modious building in Church Street, in addition to branch 
libraries in different parts of the city. It contains upwards 
of 47,000 vols. There are 35 city public schools, occupying 
large and commodious buildings, with 262 teachers and 
20,213 children. The separate (Roman Catholic) schools 
number 13, with 60 teachers and 3792 children. 

Toronto is the seat of many flourishing industries, in- 
cluding foundries, tanneries, furniture, stove, shoe, and 
other manufactories, flour-mills, breweries, &c. The site 
of the city is favourable to commerce. It is the centre of 
a rich agricultural district ; and its harbour is of easy 
access to the largest vessels that navigate the lakes. It lies 
directly opposite the mouth of the Niagara river, distant 
40 miles ; and throughout the season of navigation well- 
appointed steamers maintain communication with the prin- 
cipal routes of travel in the United States and Canada. 
By means of the Grand Trunk, the Great Western, the 
Northern, the Canada Pacific, and other railways, it forms 
an important commercial centre for distribution ; and it is 
the seat of the head offices of most of the banks and of 
the chief wholesale trade of western Canada. The direct 
route from the lower lakes to Lake Superior and the great 
North-West is by the Northern Railro^ to Georgian Bay, 
where lines of steamers maintain constant communication 
from Collingwood and Owen Sound to Prince Arthur’s 
Landing and the railways to Manitoba and the North-West. 

In 1861 the pojmlation numbered 44,821 ; in 1871 it 
had increased to 56,092 ; in 1881 to 86,415 ; and in 1887 
it is believed to amount to 140,000. The actual number 
on the assessment rolls is 111,800. The estimated value 
of real estate in Toronto is $105,000,000. The assessed 
value in 1880 was $83,r)56,811. The annual revenue of 
the city is estimated for 1887 at $1,812,941. The amount 
of customs duties for the fiscal year ending 30th June 1887 
was $4,273,038. The value of exports to the same date 
was $3,192,157, and of imports $21,020,528. The city 
returns three members to the Canadian House of Commons, 
and three to the provincial legislature of Ontario. 

In tho despatches of Canadian ofliciuls of Bouis XIV. in the 17tli 
century Toronto means the country of tho Hurons, a region lying 
between Luke Sinicoo and Lake Huron, about 40 miles north. Tlie 
river Humber, whicli outers Dike Ontario immediately to the west 
of the Hay of Toronto, though navigable only for a short distaiue 
even by canoes, formed with its poi luges a line of commnnieutioii 
between Lake Ontaiio and tlie Huron country. Hence tho station 
near the mouth of the river l»ecaiiio the common landing-place for 
trading and hunting parties bound for the r«*giou known of old n» 
Toronto, and so received its name. A Frcndi trading post, built 
there in 1749, and oiiginally named Fort liouill^, after tne French 
colonial minister Antoine Louis Kouilh', comte de Jouy, was 
familiarly known as Fort Toronto. Tho Northern Railway, the 
first one constructed in Upper Canada, followed the route of the 
old Indian trail, and established a direct line of coniniunicatioii, 
by means of steamers from Collingwood, with Lakes Huron, 
Michigan, and Superior. Tho railway passes through a fine agi>- 
cnltural country, and is now extended into the Muskoka and 
Nippitaing districts, bringing an extousivo lumbering region into 
direct communication witli I'oronto. 

The site for the town was surveyed in 1793 by Surveyor-General 
Bouchette, under the instruction of the lieutenant-governor, 
General Simcoe ; and in liis narrative of the original survey 
Bouchette describes the untamed aspect of the scene, with iJic 
group of wigwams of a little hand of Mississaga Indians who con- 
stituted the sole oceupants of the land ; while the waters of me 
bay and tlie neighbounng marshes were the haunts of innumerable 
coveys of wildfowl. The first parliament of Upper Canada held 
its second session in May 1793 at the town of Newark, at the 
mouth of the Niagara river ; but in the following August the scat 
of government was transferred to Toronto, to which General Sim<’oi‘ 
gave the name of York, in honour of the duke of York, the second 
son of George III. Under its new name the embryo nxetropous 
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slbiW ti tbs tnunwiidiiig countty iras clssred knd settled. 

Ths einmioe to the harbour waa gui^^ by two block houses ; 
nvovisioii was tuade for barmoks and garrison stores ; buildings were 
ereetoi for the legislature ; and there the members of parliament, 
summoned by royal prodamation to **meet ns in our prorinoial 
mrliamant in our town of York/' assembled on the Ist of June 1797. 
Sixteen yeare later the population numbered only 456. The town 
was twice sacked in the war of 1812. General Dearborn captured it 
St the head of a force of npwarde of 2000 drawn from the ndghbour- 
ing States, On their advance to the outworks of the garrieon, the 
msgasine of the fort exploded, whether by accident or design, killing 
many of the invaders. The halls of legislature and other buildinn 
were burnt, and the town nilhu^ On the restoration of peace the 
work of creating a oapitalior Upper Canada had well nigh to begin 
anew. But the city advanced with the general progress of the 
country. Trade centred in the little capital; the population in- 
creased; and needful manufactures were established. The organisa- 
tion of Upper Canada College in 1880, with a staff of teachers nearly 
all graduates of Cambridge, gave a mat impetus to the city and pro- 
vince. In 1884 the population of York numbered fully 10, 000 ; and 
an Act of the provincial legislature confened on it a dharter of in- 
corporation, giving it for the first time an eflicient ayatem of munici- 
])al government, with a mayor, aldermen, and councilmon, entrusted 
with the administration of its afikirs. Under this charter it was 
constituted a city, with the name of Toronta (D. W.) 

TORPEDO. Torpedoes may be briefly deseribed as 
charges of some explosive agent, enclosed in water-tight 
cases, and moored or propelled under water at such depths 
that by their explosion they may sink or seriously damage 
a vessel in their vicinity. The use of torpedoes in naval 
warfare was proposed and even attempted in the end of the 
last and beginning of the present century, but no successful 
application of them was made until the American Civil War 
of 1861-64. The word submarine mine” is generally 
substituted for ** torpedo ” when speaking of defensive or 
stationary mines, the latter term being reserved for loco- 
motive torpedoes, or others used in offensive operations. 

1 . Submarine Mines . — Submarine mines are divided into 
three classes: — (1) observation mines, fired by an electric 
current when the enemy is observed to be within the de- 
structive area of the mine; (2) electro-contact mines, which, 
when struck, fire by automatically completing the electric 
circuit from the battery ashore; (3) mechanical mines, 
which, when struck, fire through the action of some con- 
trivance within themselves, and are not connected with the 
shore. Mines of the first class are used in places where a 
channel has to be kept clear for screw steamers to pass, 
the second class in those parts of the channel whore there 
lb little traffic, and the third class in channels which it is 
intended to bar equally against friend or foe. 

Electrical mines have the advantage over mechanical 
that by the removal of the firing battery the passage of a 
ship is rendered perfectly safe, and that the condition of 
the mine can be ascertained by electrical tests, but the 
electric cables are liable to damage, and add greatly to the 
expense of the defence. 

Gun-cotton and dynamite are the explosives generally 
used in mines, the charges varying from 30 to 500 

according to the description of mine. In all mines 
the charge is exploded by means of a detonator con- 
taining fulminate of mercury. In mines loaded with 
gun-cotton the detonator is inserted in a priming charge 
of dry gun-cotton, this priming charge being in a metal 
<Juse, closely surrounded by the wet gun-cotton comprising 
the remainder of the charge. Where dynamite is employed 
the priming charge is not necessary. Experiments made 
to determine the horiasontal distance at which an ironclad 
will be vitelly injured by different charges have yielded 
the following general results : — 


Clwige. 

Submergence. 

Distance. 

iSO lb mine. t . 

I? mine 

•>oo lb ground mine 

10 to 16 ft 
80 ft. 

60 ft. 

4ft. 

10 ft 

16 ft. 


The explosion of 500 lb of gun-cotton at a horizontal 
distance of 30 feet would seriously injure a vessel, and 30 
lb in contact with the bottom below the armour would 
probably blow a hole through the outer and inner skin. 

The depths given above are approximately the best depi^s 
to get the fullest effect out of the charges mentioned. 
When the water is so deep that if the mine were placed 
on the bottom it could not exert its full destructive effect 
on the bottom of a ship, it is given enough buoyancy to 
allow it to flioat above its moorings, — a mine on the bottom 
being termed a ^ ground mine,” and a mine floating above 
its moorings a buoyant mine.” 

If mines are plac^ too close together the explosion of 
one will damage those near it, the interval which must be 
left between l£em being — ^for a 100 tb mine, 100 feet ; for 
a 250 1b mine, 250 feet ; and for a 500 lb mine, 300 feet 
There is therefore always a possibility of a ship passing 
through a single line of mines without coming within the 
destructive area of any. Mines are therefore generally 
arranged in two or more lines, the mines of one line 
covering the spaces left between the mines of the next, 
or several mines may be laid close together, and the 
whole exploded simultaneously. 

The electric circuit of all electrical mines is very similar. 

A voltaic battery ashore has one pole put permanently to 
earth and the other pole joined to the electric cable lead- 
ing to the mine. This cable passes into the mine case 
through a water-tight joint, and is connected up to one 
pole of the electric detonator, the other pole of the deton- 
ator being connected to the mouth-piece of the mine and 
con^uently to earth. To prevent the mine being fired 
until the proper moment has arrived, this circuit must be 
broken somewhere, and means provided for completing it 
when the mine is to be fired. In the case of observation 
mines this is done by inserting a firing key in the electric 
cable near the battery, and in electro-contact mines by a 
circuit closer in the mine. 

The right moment to fire an observation mine is determined by Obs 
two observers ashore, who liave each ailjusted two sights in hue vati 
with the mine, as it was lowered into ])ositio]i,—tlie stations for min 
these observois being chosen so that then lines of sight may be as 
nearly as possible at right angles to each othei. The electnc cable 
from the mine is led wt both observers and connected to a firing 
battery, one pole of winch is put permanently to earth. A hung 
key inserted 111 the circuit at the station of carli obseivei leiidus 
the simuhaneoua pressure of both keys iiecessaiy to explode the 
mine. If each observer deprcssis bis tiling key as the centie of 
the enemy crosses his own line ot sight, both keys can only be 
pressed simultaneously if the enemy aiiivcs at the intcist*ction of 
the two lines of sight, and consequently over the mine. When 
many mines are placed in one channel, it is usual to mooi them in 
three lines, the prolongation of each liho conveiging to an olisci viug 
station, wrhero tiie diicction of each lino is inaiktd by sights. The 
electric cables from all the mines come to another obseiving station, 
and are there connected to sepaiate filing kc>s, each of which has 
one pole joined up to a firing battery The observer at lliis station 
is also provided with a separate sight maiking the diioetion ot each 
mine in all the lines. The former station is teimed the “ couvoig- 
ing” and the latter tlio “firing" station. The obsoivcr at tin 
conveiging station telegraphs to the firing station the instant at 
which the oontre of the enemy is on one of the lines of mines, the 
observer at the firing station detonmniiig by means of his sights 
which individual nunc the enemy is over, and ho eaii flie ir by 
pressing the corresponding kev. 

InsteM of Be][)arato sights for each mine, observing aus may l>o 
used. Those instruinepts aie fiiinished with a tekstopt, wliuh 
can be constantly directed on the enemy, a bai atUihment auto- 
matically closing the circuit when the direction of tlio enemy coi- 
respondstoa mine. The camoia obscura has also bmi used for 
determining the position of an enemy in the mine lidil 

Electro-contact mines are buoyant mines mooud about 10 feet Elect 
below the surface, and are in connexion with a»i tlcctin iattety tonti 
ashore. They aie arranged to explode on being sti lu k l)y a passing mine 
ship, by means of an apjiaratns contained in the mine itself, ealJtd 
a circuit closer. Many different kinds of circuit (losers are in use, 
but they all deiiend upon theie being a biiak in tht cloctnc circuit 
while the circuit closer is at rest, tlio eiiciiit closer completing the 
oircoit whaa yn iu ** receives a blow. That most commonly used 
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{fig. 1) consists of a steel spindle a carrying a weight h on its upper 
end. This steel spindle parries an insulated brass ring c, to wnicb 
the wire from the detonator d is attached, the other |Mle of the 
detonator being connected to the cabloi e leading to the electnc 
battery. On the mine being struck the inertia of the weight causes 
the steel rod to vibrate sufficiently to bring the insulated ring in 
contact with brass springs in connexion with the earth, thus com* 
pleting the circuit of the electric battery through the detonators. 
Another form of circuit closer is a tube of 
mercury, which by splashing up when tlio 
mine is struck completes the electric circuit 
between two previously insulated points. 

A single main cable firom the batteiy may 
have several electro-contact mines attached 
to it ; the expense of loading a separate wire 
from each mine to the battery is therefore 
avoided. If one mine was fired the broken 
end of its branch wire from the mam cable 
would be left in the water, and on another 
mine being struck it would only receive a 
portion of the current, as the battery would be connected to earth 
through the broken branch. Each branch wire must thereiore 
have a disconnector in circuit, clear of the explosion. The discon- 
nector consists of a platinum wire fuse contained in a strong iron 
case, and the same current which fires the detonator in the mine 
fuses the platinum wire teridge of the disconnector, and the circuit 
to the broken branch remains insulated. 

Meehan- Mechanical mines, of which there are many difieient patterns, 
ical contain the means of ignition within themselves, and are uncon- 
mmes. nected with any apparatus ashore. Tliey may be ignited by pei- 
cossion, friction, chemical action, and electricity. 

A simple form of mechanical mine has a heavy top, which, on 
being 2 )U 8 hed off by a passing ship, either pulls out a pin and re- 
biases a plunger, which is then forced by a powerful spring into a 
detonator, or a iriction tube is fired when the weight falls on a line 
attached to it. Another form, known as Abel's mechanical ex- 
ploder, consists of a glass tube containing sulphuric acid, and sur- 
loundod by chlorate of potash and sugar. The whole is contained 
ill an india-rubber tube, which projects from the top of the mine, 
the lower end being in communication with the cnatge. When 
struck, the india-rubber tube bends, and, the glass tube breaking, 
the sulphuric acid mixes with the chlorate of potash and sugar and 
inflames the charge. 

Electi'o- Electro-mechanical mines can bo made by placing a voltaic 
methau* battery inside the mine itself andpoining it up to a fuse and circuit 
ioal closer, the circuit closer completing the 
mineb. circuitwhen the mine is struck. Another 
form of electro-mechanical mine (fig. 2) 
has several projecting horns (a, a, a) of 
lead tubing. Inside each horn is a glass 
tube containing bichromate of potasli, 
and immediately under it a row ol small 
sine and carbon plates, 5, in a contain- 
ing cell. On any one of the lead horns 
« being bent, the glass tube is broken, and 
the bichromate of potash diops into the 
cell, converting the arrangement into a 

voltaic battery, which, being already connected to the electric 
fuse c, fires the mine. 

All mechanical and electro-mechanical mines are provided with 
some contrivance to guard against accidental explosion during the 

S rocess of laying. In mechanical mines a safety pin can be with- 
rawn after the mine is in position, or, in the cose oi Abers exploder, 
the proiecting tube is surrounded by iron segments which tkll off 
when the mine is in position. In electro-mechanical mines two 
of the wires forming jiart of the circuit inside the mine may be 
brought through to the outside and kept apart till the mine la in 
position, these wires being long enou^ to allow of the o|>erator 
retiring clear of the explosion before joining them up and rendering 
the mine dangerous. 

Mechanical mines have the advantage over electrical that they 
require fewer trained men 
for their manipulation, are 
cheaper, andean be placed in 
position very rapidly. But 
no really efficient method 
has yet been devised that 
will ensure a mechanical 
mine, after it has been 
placed in [Kwition, being 
safely taken up again for 
examination or removal, nor can any teste be applied to ascertain 
if it remains in an efficient condition. 

Counter- All mines, especially those with electric cables attached, must 
mining, be protected by gun fire or guard boats, as, if the mine field is un- 
protected, they can be easily destroyed by countenniniiig or creep- 
ing. Countermining is carried out by exploding a succession of 


charges in an enemv’s mine fisld. Mines oontsiidnghs^vyiffiiigtti 
would be used for the purpose, several of these mines being dxop&d 
in succession from a boat towed by a fast steamer, the umle line 
being exploded together aa aoon as the last mine hadbeen^^ropped. 
Numerous experimeuts have proved that the explosion of a 600 lb 
mine will effectually destroy any mine within a radius of 100 feet , 
the countermines would therefore be dropped at double this distanoe 
apart, and the channel so deared marked oy buoys. Electric cables 
can also be caught and raised to the surface bjr giujmela ; or the 
rprapnel may have a case of explosive between its arms, so that, 
instead of raising the wire, it may be cut by firing the charge. 

2. Locomotive Torpedoes . — Locomotive torpedoes are a 
numerous class, the principal being the Whitehead, Lay, 
Sims, Brennan, and Ericsson. The Whitehead is the only 
one which can be considered a well-developed naval 
weapon. 

This torpedo (fig. 3) is made in different sizes, varying wh 
from 12 feet to 19 feet in length and from 12 to 15 hem 
inches in diameter ; the cross section is circular, tapering 
to a point at each end. It is capable of being so adjjusted 
that on being discharged it will travel at any depth be 
tween 5 and 15 feet below the surface, and it will maintain 
this depth for its entire run. The torpedo travels at a 
uniform speed for the whole of its range, the speed and 
range varying for different patterns ; the latest type has a 
speed of 24 knots for 600 yards. The torpedo can be set 
so that, in the event of its not striking the ship aimed at, 
it will stop at the end of its range and sink. For exercise 
it can be set to stop at any distance within the limits of 
its range, rise to the surface, and float. The torpedo is 
divided into several compartments. The foremost A con 
tains a charge of from 30 to 100 Ib of gun-cotton, accord- 
ing to the size of the torpedo. This charge is fired on the 
torpedo striking a ship by a pistol which screws into the 
nose of the torpedo. On imjiact the point of the pistol is 
driven inwards and forces the point of a steel striker into 
a detonator. By means of powerful ai»-pum]>s air is com 
pressed into the air-chamber B to a pressure of 1000 fi> on 
the square inch, and actuates a three-cylinder engine, which 
drives two propellors revolving in opposite directions in the 
tail The mechanism in the balance-chamber C works tuo 
exterior rudders on each side of the tail, which keep the 
torpedo at a uniform depth during its run. This device 
has never been patented, but is a secret; the details ot it, 
however, have been purchased by all prominent maritime 
nations. 

The tail F is fitted with four broad fins, which tend to 
keep the torpedo on a straight course and prevent it toll- 
ing. The horizontal tail fins carry four rudders, two hoii 
zontal and two vertical. The horizontal rudders worked 
from the balance-chamber keep the torpedo at its set 
depth ; the vertical rudders are permanently adjusted so 
as to cause the torpedo to travel in a straight line. 

The air-chamber of a torpedo is usually made of fluid 
compressed steel, the remaining compartments of thin 
steel plate, and the interior mechanism of phosphor-bronze. 

In Germany torpedoes are now made entirely of phosphor 
bronze. 

The torpedo can be discharged from above or below 


water. From above water it is shot out of an air-gun (fig 
mounted on the deck of a ship and pointing through 
the side. The air-gun consists of a metal tube a, cr, o, of 
the same length as the torpedo, the rear end being closed 
by an air-tight door. The gun carries a reservoir c of 
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tojedo. 


Sims 

torpedo. 


Breunan 
I torpedo. 


Ericsson 

torpedo. 


Out. 

rigger, 

I dnitiug, 
and tow- 
^ mgtor- 
p^oes. 


Torpedo 

boat!. 


compressed atr, the contents of which, means of a suit- 
able firing valve can be instantaneously admitted into 
the guru When the torpedo is to be discharged this firing 
valve is opened, and the compressed air in the reservoir 
forces the torp^o out at a high velocity, a tripper b pro- 
jecting through the top of the gun Growing back the 
starting lever of the torpedo on its way out. ^om below 
water the torpedo is discharged through a tube, the muzzle 
of which forms part of the stem of the ship, the tube being 
fitted with an outside valve which prevents the water 
from entering whi2€^ the torpedo is placed "^in the tube. 
Latterly powder has been used instead of compressed air 
for the ejecting force. 


The Lay torpedo is a boat of cylindrical form, the fore mrt being 
cliarged with an explosive. The motive power ie carbonic acid gas 
generated in the usual way. As only a veiy small portion of the 
boat is visible on the surface, two guide rods, one on each end of 
the vessel, matk its position at any part of its run. The boat can 

started, Btop]rtcd, and steered by means of an electric cable, con- 
taining several insulated wires, which is paid out from the boat 
as it travels. 

The Sims toroodo is cigar-shaped, and is suspended to a boat- 
s)ia})ed float The torpedo is propelled by screws driven by an 
eb'ctric motor situated in the body, the current for which is 
8np)>liod from a dynamo ashore. The electric cable is coiled on a 
drum in the torpedo, and pays out as the torpedo advances. The 
torpedo is also steered fiom the shore by an electric current Its 
apeed is about 12 knots. 

The princijde of the Brennan torpedo is as followa The torpedo 
contains two drums upon which a large amount of pianoforte wire 
18 wound. One end of the wire from each drum is taken to large 
drums ashore, which are revolved by a steam-engine. By winding 
up on the large drums ashore a rotatory motion is imparted to the 
drums in the torpedo, which by means of gearing revolve two screw 
jiropellers, and tnese drive the torpedo Uirou^h the water. Tlie 
torpedo can be steered from the shore in any direction, by winding 
on one drum faster than the other, which alteration in motion 
moves a vertical rudder on the torpedo. 

The Ericsson torpedo is a long fish-shaped weapon, made of 
wood, and weighted so as to have little or no buoyancy. The 
charge is contained in a metal case at the fore end. It is pro- 
jielled by a charge of gunpowder, out of a submarine gun fixed 
m the bows of a ship. Its range is about 300 feet, and it fires 
on impact 

Outrigger f Drifting^ and Towing T(Orp«iocs.-~Beforetheintroduc- 
tion of the Whitehead, vessels armed with torpedoes were priu(*i- 
}>ally 8U[)plied with the outrigger torpedo. The explosive is con> 
tained in a metal case secured to the end of a steel or wooden {lole, 
which lies fore and aft in the vessel carrying it. The pole can be 
rigged out until the torpedo is submerged a short distance ahead of 
the vessel, and is fired on contact with the enemy*8 side, either by 
an operator in the boat completing the electric circuit, or by the 
circuit being completed by a circuit closer in the torpedo. In 
rivers, or places with a current, drifting torpedoes can be used. 
They should be suspended from floats, and arranged in groujis or 
pairs connected together by a rope, so that they may catch across 
the bows of a vessel at anchor. They can bo fired after a given 
lapse of time by clockwork and other devices, or can be so arranged 
that the firing arrangement is released on a catch being withdrawn 
by the action of a propeller wheel, which remains stationary os 
long as the torpedo arifts with the current, but is revolved by the 
force of the current when the torpedo is stopped. Towing torpedoes 
are constructed to diverge from either aide of a ship when towed, 
which is effected by shaping the torpedo like an otter. The torpedo 
tows on the surface, and, on striking a ship's side, the head con- 
taining the charge drops off, and firp<i as its weight tautens a line 
connecting it to the body. 

Torpedo Boaia. — ^The great improvements made of late years in 
machine guns have rendered the outrigger and towing torpedo of 
little value for torpedo boats, as it womd be almost impossible to 
approach a vessel near enough to use them before the boat would 
be destroyed by the storm of missiles which would be fired at her. 
All torpedo boats under construction, and most of those already 
completed, are therefore armed with the Whitehead torpedo. A 
modem torpedo boat is built entirely of steel, the plates often not 
cxcMding ^ inch in thickness, as, in order to get the necessary 
bigh BMed, the minimum of weight consistent with the necessary 
strength is of the first importance. There are three classes of boats, 
Known as first, second, and third. The first are capable of keeping 
the SM on their own account ; the eecond are for harbour defence ; 

third can be carried on board a ship, 
b table gives the dimensionB and other details of a 
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Ist clan.. 
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86 

23 

11.50 
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2000 

2dcliUM... 

86 

11 0 

80 

20 
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125 

150 

400 

Sd ClBM... 

64 

7 6 

12-5 

16-5 

150 
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100 

250 


The boilers and machinery are protected by coal, and an armoured 
tower protects the steering gear and telegraphs for controlling the 
engines. 


Torpedo iVete.— The introduction of the modem toriiedo boat has Torpedo 
caused great attention to be paid to any means which will protect nets, 
a ship irom the torpedo. Most nations are adopting steel-wire 
netting, suspended from booms attached to the ship’s side, the booms 
keeping the nets sufficiently far off to prevent any damage being 
done to the bottom by the explosion of the Wgest charge carried 
by a Whitehead. This netting, besides being cumbersome and 
heavy, cannot be used unless the ship is stationaxy or nearly so, so 
that in many cases it would be useless, but for ships at anchor it 
is of great value. Increased cellular subdivision is also ^ing given 
to ships under construction, and sjiecial vessels, called ‘Hoi^iedo 
catchers," are being built by most nations. A tor^iedo catcher 
is a vessel of superior size and strength, but with the same high 
sp^d as a torpedo boat, the principal arm of the torpedo catcher 
being machine guns. (E. P. G.) 

TORQUATUS. See Manlius. 

TORQUAY, a watering-place of England, is finely 
situated on the northern recess of Tor Bay, Devonshire, 
and on the Dartmouth and Torbay branch of the Great 
Western Railway, 12 miles north of Dartmouth, 23 south 
of Exeter, and 220 west-south west of London. Owing 
to the beauty of its site and the equability of its climate, 
it is the favourite watering-place of Devon, and, being 
screened by lofty hills on the north, east, and west, and 
open to the sea breezes of the south, it has a high reputa- 
tion as a winter resi- 
dence. The tem- 
perature seldom 
rises as high as 
70* in summer or 
falls below freezing 
point in winter 
The lower ground 
is occupied by 
shops, hotels, and 
the plainer class of 
houses, while man- 
sions and villas 
occupy the pictur- 
esque acclivities of 
the well-wooded 
limestone clifis, 
commanding a 
great variety of 
fine views. There 

are still some remains of the original Torre abbey, 
founded for Praemonstratensians by William, Lord Brewer, 
in 1196. They stand to the north of the modem man- 
sion, but, with the exception of a beautiful pointed-arch 
portal, are of comparatively small importance. On the 
south of the gateway is an old 13th-century building, 
known as the Spanish barn. On Chapel Hill are the 
remains of a chapel of the 12th century, dedicated to St 
Michael, supposed to have formerly belonged to the abbey. 

St Saviour’s parish church of Tor-Mohun, or Tormoham, 
an ancient stone structure, was restored in 1874. The 
old church at St Mary Church, to the north of Torquay, 
has been rebuilt in the Early Decorated style ; and in 
1871 a new tower was also erected as a memorial to Dr 
Phillpotts, bishop of Exeter, who with his wife is buried 
in the churchyard. St John’s church, by Street, is a very 
fine example of modern Gothic. Among the principal 
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secular buildin^ra are the town-hall with square tower 
(1852), the post-office (1865), the museum of the natural 
history society (1874), the theatre and opera-house (1680), 
the county police courts the market, and the schools of art 
and science (extended in 1887). There are a number of 
l)6nevolent institutions, including the Torbay infirmary and 
dispensary (1843), the homosopathic dispensary (1848), the 
Western hospital for consnmption (1852), Crypt House 
institution for invalid ladies (1854), and the Mildmay 
home for incurable consumptives (1886). In 1886 the 
local board purchased from the lorn of the manor, at a 
cost of X85,()i00, the harbours, piers, baths, assembly rooms, 
ike., including 60 acres of pleasure gi'ounds and open 
spaces. The town is supplied with water from the Dart- 
moor hills, 16 miles distant, at a cost of £120,000. 
There is a convenient harbour, extended in 1870 at a 
cost of £70,000, and havii^ a depth of over 20 feet at 
low water. The principal imports are coals, timber, and 
slates, and the principal exports are stones of the Transi- 
tion limestone or Devonshire marble, which is much valued 
for building purposes. In the town are a number of 
marble-polishing works. Terra-cotta ware of very fine 
quality is also manufactured from a deposit of clay at 
Watcombe and at Hele. The population of the urban 
sanitary district (Tormoham with Torquay, area 1466 
acres) in 1871 was 21,657, and in 1881 it was 24,767. 

There woe a village at Torre even before the foundation of the 
abbey, and in the neighbourhood of Torre are remains of Roman 
occupation. The manor was granted by William the Conqueror to 
Richard de Bruvere or de Brewere, and was subsequently known 
as Tor Brewer. After the defeat of the Spanish Armad^ Don 
Pedro's galley was brought into Torbay ; and William, prince of 
Orange, landed at Torbay 6th November 1688. The bay was a 
rendezvous for the British fleet during the war with France, and 
the first good houses at Torqua^r were built for the officers. Until 
half a century ago it was an insignificant fishing village. 

See Blewitt ■ Panorama ^ Torquay, 1832, and Whlte*8 Hutary of Torquay, 187S 

TORQUEMADA, Jttan be (1388-1468), or rather 
JoHAXNEs DB Turbbobbmata, Cardinal, was born at 
Valladolid in 1388, and at an early age joined tbe Do- 
minican order, early distinguishing himself for learning 
and devotion. In 1415 be accompanied the general of his 
order to the council of Constance, whence he proceeded 
to Paris for study, and took his doctor’s degree in 1423, 
After teaching for some time in Paris, he became prior of 
the Dominican house first in Valladolid and then in 
Toledo. In 1431 Pope Eugenius IV. called him to Home 
and made him magister sancti palatii.” At the council 
of Basel he was one of the ablest and most prominent 
supporters of the view of the Roman curia, and he was 
rewarded with a cardinal’s hat in 1439. He died in 
1468. 

His urincipal works are Jn Oratiani Doeroium CommentaHi, 4 
vols , Venice, 1678; Expontw Brevis et Utilis super Teto PsaUeno, 
Mainz, 1474 ; Qussstwnes SpvritmUs super Bvarigelia Totius Anni, 
Brixen, 1498; Sunrna Ecclemstvea, Salamanca, 1660. The last- 
named work has the following topics:— (1) De Universe Ecclesia; 
(2) l^e Ecclesia Romana et Pontificis Primatn ; (8) De Univemli- 
bns Gonciliis ; (4) De Schismaticis ot Hsereticis, 

TORQUEMADA, Tomas db, inquisitor-general for 
* Castile and Leon, was born early in tbe 15th century, and 
died in 1498. l^en called to the work with which his 
name is so unenviably associated he was prior of the 
Dominican house in Segovia. See Inquisition. 

^ TORRE ANNUNZEATA, a town of Italy, in the pro- 
vince of Naples, 12jf miles south-east from that dty, 
on the Bay of Naples, at the southern base of Vesuvius. 
The inhabitants are mainly occupied in fishing and in 
a brisk coasting trade; there are also manufactures of 
arms, paper, and macaroni The population in 1881 was 
20,060. 

TORHE DEL QBECO, a town of Italy, in the province 
ef Naples, 7} miles to the south-east of that city, Res 


at the south-west foot of Vesuvius, on the shore of the 
Bay of Naples. It is built chiefly of lava, and stands <m 
the lava stream of 1631, which destroyed two-thirds of 
the older town. Great damage was done by the erup. 
tions of 1737 and 1794, when immense streams of lava 
flowed through the town into toe sea; the earthquake 
of 1857 and the eruption of December 8, 1861, were 
even more destructive. After each disaster the people 
have returned and repaired the ruin, the advanta^ de- 
rived from toe rich land on toe flanks of the volcano 
and toe proximify to the sea and to Naples being more 
than eno^h to overcome apprehensions of danger. In 
the outskirts are many beautiful villas and gardens. The 
inhabitants are lar^ly employed in fishing (tunny, oyster, 
sardine, and especudly coral), and the neighbourhood is 
famed for its fruit and wine. The population in 1881 
was 21,588. 

TORREY, John (1796-1873), a distinguished American 
botanist, was a member of an old New England family 
which contributed several officers to the War of Independ- 
ence. He was born at New York, and spent his school 
days there, save for the concluding year at Boston. When 
he was 15 or 16 years of age his father received a prison 
appointment at Greenwich, and there he made the ac 
quaintance of Amos Eaton, one of the foremost pioneers 
of natuxal history studies and popular science teaching in 
America. He thus learned the elements of botany, an 
well as something of mineralogy and chemistry, so detei 
mining the studies of his life. In 1815 he commenced tbe 
study of medicine, meanwhile finding time to prepare his 
first catalogue of plants, and to establish a correspondence 
with American and foreign botanists, and in 1818 he com- 
menced practice. Stim^ted by Elliott’s account of the 
flora of South Carolina and Georgia, Torrey commenced a 
systematic account of the botany of the Northern States, 
of which the first and only volume appeared in 1824. In 
the fiame year he obtained the chair of chemistry and 
geology at West Point military academy, whence he was 
translated three years later to the chemical professorship 
in the college of physicians, New York. He next de- 
scribed the collections of the first exploration of the 
Colorado Territory, so laying tbe foundation of all subse- 
quent work upon the flora of the Rocky Mountains. In 
these years he also monographed the sedges, and did good 
service in substituting the natural for the Linnaean system 
In 1836 he was appointed botanist to the State of New 
York, producing his lYora of the State in 1843 ; while 
from 1838-43 he carried on the publication of the earlier 
ortions of lYora o/ North Antertcct, with the assistance of 
is pupil Asa Gray. Becoming more and more immersed 
in chemical labours, which from 1857 passed partly and 
soon completely into those of U.S. assayer, he notwitb 
standing continued to accumulate and work up masses of 
material for this vast undertaking, which still awaits com- 
pletion at tbe hands of his colleague and successor, Frol. 
Gray. He eviuced a continued interest iu botanical teach 
ing, and made over his valuable herbarium and library to 
Columbia College two or three years before his death. He 
will be remembered not only as the lather of American 
systematic bdtany, and an accurate and faithful, if some 
what excessively cautious, investigator, but also as an 
eminent teacher, and for an excellence of personal char- 
acter and simplicity of beliefs much resembling Faraday’s 
His memory Is literally kept green by toe beautiful Con 
iferous genus Tbmyo, and his labours commemorated and 
edntinn^ in the valuable memoirs of the Torrey Botanical 
Club. 

See Gray, in «/bur»aZ, 1878. 

TORBICELLI, Etahokubta (1608-1647), 
and mathBmatician, nraa bom at Utonca, Oetobw 16, 
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X^t f ftikerleBB at an eaifiy age, be me carefully educated 
under the care of his uncle, a Camaldoleee monk, who in 
1627 sent him to Borne to profit by the scientific teachings 
of l^nedetto Oastelll The peru^ of Galileo’s Dvdoghi 
idU JSIwm Seiefue (1638) inspired his fertile mind with 
many fresh developments of the new mechanical principles 
there set forth, which he embodied in a treatise l>e Motu 
(printed amongst his Opera Geametriea, 1644). Its 
communication by OasteUi to Galileo in 1641 led to the 
adoption as a disciple by the Florentine sage of one who 
seemed not unwortl^ to become his successor, Torricelli 
accordingly, repmring to Florence, October 10, 1641, 
resided with Galileo, and acted as Ms amanuensis during 
the three remaining months of his life. On its close his 
contemplated return to Borne was anticipated by his 
nomination as grand-ducal mathematician and professor of 
mathematics in the Florentine academy. The discovery 
which has perpetuated his tame was made in 1643. 
Galileo had failed to perceive why water refuses to rise 
above 33 feet in a closed tube. It occurred to Torricelli 
to try the experiment in a more compendious fonu. The 
anticipated result ensued that the suspended column of 
mercury was shorter than that of water in the proportion 
ot its greater specific gravity. He immediately concluded 
both to be sustained by atmospheric pressure, and con- 
structed the siphon-barometer expressly for the purpose 
oi measuring its fluctuations. By this momentous dis- 
covery the obscure notion of a fuga vacui was banished 
from physical science, and its progress most notably 
quickened. The mercurial barometer was long known as 
the Torricellian tube,” and the vacuum it includes is still 
designated the ** Torricellian vacuum.” 

The publication amongst Torricelli’s Ojpera Geometrica 
(Florence, 1644) of a tract on the properties of the cycloid 
involved him in a controversy with Koberval, who accused 
him of plagiarizing his earlier solution of the problem of 
its quadrature. There seems, however, no room for doubt 
that Torricelli’s was arrived at independently. The matter 
was still in debate when he was seized with fever and 
pleurisy, and died at Florence, after twenty days’ illness, 
October 25, 1647, at the age of 39. He was buried in 
San Lorenzo, and a commemorative statue of him erected 
at Faenza in 1864. He was of a singularly amiable dis- 
position, and possessed qualities the most folicitous for the 
investigation of nature. Among the new truths detected 
by him was the valuable mechanical principle that if any 
number of bodies be so connected that, by their motion, 
their centre of gravity can neither ascend nor descend, 
then those bodies are in equilibrium. He also discovered 
the remarkable fact that the parabolas described (in a 
vacuum) by indefinitely numerous projectiles discharged 
from the same point with equal velocities, but in all 
directions, are situated within a paraboloid which is a 
tangent to all of them. His theorem that a fluid issues 
from a small orifice with the same velocity (friction and 
atmospheric resistance apart) which it would have acquired 
in falling through the depth from its surface is of funda- 
mental importance in hydraulics. He greatly improved 
both the telescope and microscope, and invented the simple 
microscope composed of a globule of melted glass. Several 
large object lenses, engraven with his name, are preserved 
at Florence. He used and developed Cavalieri’s method 
of indivisibles. 

A Bolection from Torricelli’s maimsoripts was published by 
*^niaao Houaventura in 1716, with the title Lezioni AceacUnniche 
(^orenoe). They include au address of acknowlodgmont on his 
admi^on to the Accademia della Crnsca. Ilis essay on the 
muudationB of the Val di Chiana was printed in Raecolta cCAuton 
^ traUam del Mbto delV Acque (voL iv, p. 116, Florence, 1768) 
and amoi^t OpueeoU (vol. iii. p, 847, Bologna, 1822). 

'^his life, see Fabroni, VUm vol. L p. 846; Ghinassi, 

Jin qui InedtU tU EwmgeliiAa Torricelli (Faenxa, 1864) , 


Tlraboschi, SUeeia ddUt letL iit, vol viii. p. 802 (ed. 1824); 
Montucla, MisL dee Math,, voL ii.; Marie, Miet, dee Scieneee. vol, 
iv. p. 188. 

TOEEIGIAHO, Pieteo (c. 1470-1522), a Florentine 
sculptor, was, according to Vasari, one of the group of 
talented youths who studied art under the patronage oi 
Lorenzo the Magnificent in Florence. Ben. Cellini, report- 
ing a conversation with Torrigiano, relates that he and 
Michelangelo, while both young, were copying the frescos 
in the Carmine chapti, when some slighting remark made 
by Michelangelo so enraged the violent temper of Torri- 
giano that he struck him ou the nose, and thus caused 
that disfigurement which is so conspicuous in all the 
portraits of Michelangelo. Soon after this Torrigiano 
visited Borne, and helped Pinturicchio in modelling the 
elaborate stucco decorations in the Apjmrtamenti Borgia 
for Alexander VL After some time spent as a hired 
soldier in the service of different states, Torrigiano was 
invited to England to execute the magnificent tomb for 
I Henry VII. and his queen which still exists in the lady 
chapel of Westminster Abbey. This appears to have been 
begun before the death of Henry Vll. m 1509, but was 
not finished till 1517. It consists of two colossal recum- 
bent effigies in gilt bronze on an altar-tomb of black 
marble, decorated with very graceful medallions of the 
patron saints of Henry and Ms wife, and other enrichments 
in bronze. The two effigies are well modelled, and have 
life-like but not too realistic portraits. After this Torri- 
giano received the commission for the altar, retable, and 
baidacchino which stood at the west, outside the screen of 
Henry VIL’s tomb. The altar had marble jnlasters at the 
angles, two of which still exist, and below the menea was 
a life-sized figure of the dead Christ in painted terra-cotta. 
The retable consisted of a large relief of the Resurrection. 
The baidacchino was of marble, with enrichments of gilt 
bronze ; part of its frieze still exists, as do also a large 
number of fragments of the terra-cotta angels which sur- 
mounted the baldaccMno and parts of the large figure of 
Christ. The whole of this work was destroyed by the 
Puritans in the 17th century.' Henry VIII. also com- 
missioned Torrigiano to make him a magnificent tomb, 
somewhat simil^ to that of Henry VII., but one-fourth 
larger, to be placed in a chapel at Windsor (q.v,); it was, 
however, never completed, and its rich bronze was melted 
by the Commonwealth, together with that of Wolsey ’s tomb 
The indentures for these various works still exist, and are 
printed by Neale, Weetmineter Alibey^ London, 1818, vol. 
i p. 54-59. These interesting documents are written in 
English, and in them the Florentine is called ’‘Peter 
Torrysany.” For Henry VII, ’s tomb he contracted to 
receive ^1500, for the altar and its fittings XIOOO, and 
£2000 for Henry Vlll.’s tomb. Other works attributed 
from internal evidence to Torrigiano are the tomb of 
Margaret of lUchmond, mother of Henry VII., in the 
south aisle of his chapel, and a terra-cotta effigy in the 
chapel of the Rolls. 

While these royal works were going on, Torrigiano vis 
ited Florence in order to get skil/ed assistants. He tried 
to induce Ben. Cellini to come to England to hel}> him, 
but Cellini refused, partlv from his dishke to tbe brutal 
and swaggering manners of Torrigiano, and also because 
he did not wish to live among “ such beasts as the Eng 
lish.” The latter jiart of Torrigiano’s life was spent in 
Bpain, especially at Seville, where some terra cotta sculp- 
ture by Mm still exists. His violent ter^^er ^ot Inm into 

^ An old diawmg still exists showmj? fhi*. tlulnuate i 
graved in the Hwrurqia Anglicana, Loudon, 1848, p 267 Many 
hundreds of fiagiuents of thia ten a cotta smlptuie ^ere found a 
few years ago hidden under tli« floor of tho tiiloimni in tlie abbey, 
they are unfortunately too much bioken and impellent to be ntted 
togetb«. 
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difficulties with the authorities, and he ended his life in 
1522 in the prisons of the Inquisition. 

TOKSHOK, a district town of Russia, in the govern- 
ment of Tver, on the river Tvertsa, 38 miles by rail to the 
south-west of the Ostashkovo station of the St Petersburg 
and Moscow railway. It dates from the 11th century, 
and the very name market-place shows that this de- 
pendency of Novgorod was a commercial centre. It was 
strongly fortified with a stone wall, which, however, only 
imrtially protected it from the attacks of Mongols, Lithu- 
anians, and Poles. Torshok is now celebrated in Russia 
for its embroidered leather-work and manufacture of travel- 
ling bags, and for its trade in com and fiour. The popu- 
lation in 1884 was 12,900. 

TORT, as a word of art in the law of England and the 
United States, is the name of civil wrongs (not being 
merely breaches of contract) for which there is a remedy 
by action in courts of common law jurisdiction. It may 
be said to correspond approximately to the term ‘‘delict’’ 
in Roman law and the systems derived from it. But this 
is only a rough approximation. For in English usage 
tort includes, not only those matters which in Roman law 
are classed under obligations </nad ex delirio, but various 
others which Roman or modern Continental lawyers 
would refer to the law of ownership or real rights, and 
not to any such head as “delict.” The truth is that 
the actual development of tort os a legal genus has 
been purely historical and to no small extent accidental. 
Nothing can be learnt, of course, from the word itself. 
It is merely the French word for “wrong,” specialized 
into a technical meaning by a process which was com- 
pleted only in the latter years of the 17th century and the 
earlier of the 18th. 

The early common law had no theory of obligations in 
the Roman sense, and hardly any theory of contract. Its 
remedies were directed either to the restitution of some- 
thing which the defendant unjustly detained from the 
plaintiff — ^were it land, goods, or money —or to the repres- 
sion of violent wron^oing. Only the former class of 
remedies was purely civil ; the latter included a penal 
element of which formal traces remained long after the 
substance had vanished. A man who trespassed on his 
neighbour with force and arms offended the king as well 
as his neighbour, and was liable not only to pay damages 
to his neighbour but to make a fine to the king. Gradu- 
ally the categoiy of “ force and arms ” was held to include 
all manner of direct injuries to person, land, or goods, 
though the force might consist in nothiqg more than the 
bare setting foot without lawful cause on the soil pos- 
sessed by one’s neighbour. But this was still a long way 
from making room for the modern growth of the law of 
torts. The decisive opening was given by the Statute of 
Westminster, which enabled actions to be framed “ on the 
case ” — in conaimili cam , — that is, allowed legal remedies 
to be extended by analogy to the forms of action already 
recognized. Now those forms and their incidents were 
archaic and inelastic : the procedure was cumbrous, and 
plaintiffs wore liable in many ways to irratipnal and 
« irreparable discomfiture. The more modem action on the 
case was free from these drawbacks. Hence it was the 
aim of ingenious pleaders to extend the action on the case 
as much as possible ; and so successful was this movement 
that in the 16th century a special form of “ trespass on 
the case” became, under the name of (mumpsit, the 
common and normal method of enforcing contracts not 
made by deed, and remained so till the middle of the 
present century. It still holds its place in those Amer- 
ican States where the old forms of action have not been 
abolished. Note that “assumpsit” had become a sub- 
stantive title of the law, and was consciously referred to 
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I its proper genus of contract, before the ^nus or order of 
I torts was formed. Meanwhile other actions on the case, 

I framed mostly on the analog of trespass, but partly on 
that of other generically similar remedies of the old law, 
were applied to the r^ress of miscellaneous iz^uries to 
person or property which for one and another reason could 
not be touched, or could not be conveniently dealt with, 
by the old action of trespass itself, b'ome of these actions 
on the case acquired fixed forms of their own and became 
distinct species ; others did not ; there remained (and 
there still remains in theory) an undefined region of pos- 
sible new actions applying the principles of legal right and 
duty to new exigencies of fact. 

^e extension of forms of remedy grounded on trespass 
caused those forms which were grounded on restitution to 
fall into the background, with the curious result that in 
the modem common law nothing is left answering to the 
vindicatio of the Roman law. We have an elaborate kw 
of property, but when it comes to the practical protection 
of our rights we find that we can* recover our property 
only by complaining of a wrong done to our possession or 
right to possession. The law puts the actual possessor in 
the first line, and allows an owner definitely out of posses 
sion to sue only for “ injury to the reversion,” though an 
owner who can resume possession at will is indeed more 
favourably treated. Its remedies are made efficient, but 
at the cost of straining the theory at various points. 
Hence many difficulties of detail and much obscurity of 
principle. The distinction between dmiinium and obli^ 
gatio exists, of course, in English law, but it is peculiarly 
hard for an English lawyer, with the usual unsystematic 
training, to grasp it with certainty or trace it with 
accuracy. 

There is also a region of considerable obscurity about 
the points of contact between contract and tort. The 
questions thus raised are too technical for discussion here 
Since pleadings have ceased to be formal they are much 
less likely to arise ; on the other hand, they are more 
likely, in the exceptional cases where they may still arise, 
to be unexpected and baffling. 

For tho practical purposes of modem law we may divide toits mlo 
three ^jroups, — wrongs of a personal character, wrongs aftectiiig 
prooerty, and wrongs affecting person and property, eitliei or botli. 
Unaer the first group come the wrongs of physical violence and 
restraint, namely, assault and false imprisonment; then tho xviong 
done to men’s good name by libel and slander, in which kind there 
are sundry curious and not >\ holly rational distinctions; and wu 
must here rather than elsewhere count deceit, and a somewhat ill 
defined class of wrongs of a like nature, of which the generic rnaik 
is the necessary presence of a fraudulent intention, or at least r< ck- 
less disregard of good faith. In one case, that of malicious piose 
cution, evil motive must ho shown ; in fact, tho much-tormented 
word “malice” has very nearly its natural and ordinary mcaiiing 
So-called slander of title belongs to this class, being in tiutli .i 
special form of deceit. Wilful interference with the exeicihu of 
public or private rights may be an actionable wrong, though tho 
eomi>etitivo exercise of like rights is none ; and it is held, though 
not without doubt, that procuring a person to break his coiituict 
for one’s own advantage (for example, a singer engaged by a rival 
opera manager, or a specially skilled workman in a rival faitory) 
is on this principle a wrong to the other contracting party. 

With regard to property the broad rule of the common law w 
that a man meddles with whatever belongs to others at his peril. 
This has been established and worked out only through a series of 
intricate formal distinctions. Rut tho result is that, special excep- 
tions excepted, oven the most innocent assumption of dominion 
without a real title makes one liable to the true owner. 

Wrongs of the mixed kind affecting both person and propei ty 
arise from the use of one’s own property, or the doing of acts lawful 
in themselves, in a manner inconsistent with the safety and con- 
venience of others. The accustomed heads of such wronps are 
nuisance and negligence. Generally some failure in due diligence 
is involved; but in some cases the Jaw has, on grounds of gej**’*’" 
policy, imposed an absolute or all but ab^lute duty of 
harmful results. One must do certain tilings at one’s peril, u « 
all, though the doing of them is not in itself unlawful ; o 
done not at one’s peril, and yet under a wider responsibility tnan 
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4ie oomtAOkt ran of kwlttl acts. It ii niort wrang to make an 
artifioial reBervoir of water on one'a own land ; but the landowner 
who does so must answer for all damage, though no failure in due 
diligence be shown, if the water escapes by anv cause which reason* 
able human care could possibly have provioed against. Again, 
the occupier of a place of business must keep it in safe repair, for 
tiie benefit of customers and otliers lawfully coming there ; and, if 
harm is done through the want of repair, it is no excuse for him 
to say that he had engaged an apparently competent person to 
keep things in order. These are modem principles in the law, and 
seem to have hardly yet reached their full development. The 
doctrine of negligence is also mostly modern. Questions of much 
interest and difficult are raised by “ contributory negligence,’* 
when it is alleged ISy way of defence that the party complaining 
gudered wholly or mainly by his own want of care. The true 
principle appears to he that, If under the circumstances the harm 
Huffored by tho plaintlif was the natural and probable consequence 
of the defendant’s want of care, the defendant is liable, — and this 
whether the plaintiff, or some third person, has or has not in any 
degree contnouted to tho final result by want of care oii his own 
part, or even by a voluntary act, provided that tho act be such as 
might have been foreseen and expected. But if the plaintiff has 
done something which, though induced by the defendant’s default, 
was not a natural and probable consequence of it, or if the harm 
suffered is due to some act of a third person which could not have 
been reasonably foreseen or ^xx^ected, then the defendant will not 

liable. 

A great number of special ditties have been imposed on different 
classes of persons — public officers, undertakers of xmblic occupa- 
tions« and 8oforth--%y modetn Acts of rarhament, and are cn fore- 
able by penalties. In soino cases tho breach of such a duty confers 
a separate right of action upon a person who tlioieby suffers 
damage, in otners not, according to what appears to be the iiitciH 
tion of tlie enactment. No gcneial nile can he laid down. 

In practice, a largo xiroxiortioii of actionable injuries, especially 
injutios by negligence, arc duo to the acts or defaults of seivants 
or workmen, ftom whom no substantial redress could lie obtained 
or ex|iecfe(l. It is held in tho common law, and appears to bo 
held In all modern syslcins, that a master is liable for tnc acts and 
defaults of tho servants emp1uyo<l by him, provided those acts or 
defaults occur in the course of* the servant’s em]doym6nt, thot is, 
while the bcrvaut is about the master’s business, and acting with 
a view to the master’s interest, and not for some different private 
purpose of his own. But a man is not gcneially liable for the 
conduct of an “independent contiactor” — a person who under- 
takes to do or get done certain work, but not to be under the 
employer’s control as to the manner of doing it. One may be so 
liable, however, in \iitue of siicciul duties attached to x>(irticu1ar 
situations by positive lules of Jaw. When a servant is injured by 
tho act or default of another servant working under the same 
employer, tho gciicial lule of liability has been largely modified in 
tho employer’s favour, on grounds whiidi have neither been con- 
sistently expoundf’d nor genei.illy received as satisfactory. The 
Employerb’ Liabilify Act of 1880 has remedied the most obvious 
hardships conbcquent on tlie derisions, but only byway of paiticu- 
lar exceptions, so that tho lau as a whole, if moie just than it was, 
is much more intricate, and does not apjiear to rest on any intel- 
ligible piiticiple. The Scottish courts were in a way to develop a 
more rational doctrine, but the House of Loids, instead of adojitiiig 
it, forced the law of Scotland into confoimity with judgments 
which were still of only retent authority in England. The subject, 
however, has given trouble everywhere, and legislative experiments 
have been tried in many Continental coiiutries. See Parliamentary 
PaprrSf Commercial^ No. 21, 1880. 

fMerature. -Tltore are Kote'ftI modem EnglisJi and American text boolca on 
the law of toit* — r, O. Addlaon, Wrong% and tfuir jRernedtet^ bring a Tiraltie on 
(be Law of TTorta, 0th cd., by IIoi ace Smith, London, 1887, la. «vo ; M M IllRelow 
Leading Caen on tho Law of Torts, Boston, Maaa., 187fi, la. 8>o; Id., EhnunU of 
tho Law of Tom, 8d ed., Boston, Maw , 1880, am 8^o; C Collett, Manual of *ho 
I*aw of Torti and of the Measure of Damages, 0th ed , Madtiia, 1886, 8\o ; T M. 
t'ooloy, A Treatise on the Law of Toils, Chicago, IbSO, 8vo ; S If isting^, A Ttea- 
tise on Torts, London, 1885, la. Hvo; F. Hllliatd, The Late of Toils oi Priealo 
tVrmgs, 4th ed , Boaton, Mass, 1874, la Sm, 3 \ol8 ; F. T. Piaa«tt, Principles of 
the Law of Ibrls, London, 1885, H\o ; F. Follotk, The Law of Torts, London, 1887, 
8vo; A. Unde) hill, A Summaiy of the Law of Ibrts, Sd ed , London, 1881, 8%o. 
There are also well-known woiks of a wider scope which touch on many iwits of 
the Bobicct, such as that of Mayne on Damaires; and inonoffrapha on sjicclal 
parts, anch as those on Nenligenco by Campbell, Hoiacn Smith, Shraiman aiiO 
Redfleld, and Wharton, and thoae on IJbcd and Slandei by Staikie (recent ed. by 
i^lkard) and Blake Odgeia. The Go^'oninent of India has taken atepa to codify 
the law of cl\ll wronx« (Vniltlcv Stokes, The Anglo-Indian Codes) The genet al 
institutional books (Blackstono and Kent, and the later adaptations of Blackstone 
m England) ore of little use, as In almost eser}' branch tlie law has been latgely 
developed and niodlfled by the dedsions of the Jest fifty > oai s. (I* TO.) 

TORTOISE 01 the three names generally used for 
tliis order of reptiles, viz., Tortoise, Turtle, and Terrapin, 
the first is derived from the old French word iortis^ t.e,, 
twisted, and was probably applied first to tho common 
European species on account of its curiously bent fore- 
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legs. Turtle is Sieved to be a corruption of the same 
word, but the origin of the name terrapin is unknown : 
since the time of the navigators of the 16th century it has 
been in general use for freshwater species of the tropics, 
and especially for those of the New World. The name 
tortoise is now generally applied to the terrestrial members 
of this group of animals, and that of turtle to those which 
live in the sea or pass a great jiart of their existence in 
fresh water. 

Tortoises and turtles constitute one of the orders of 
Reptiles, the CheUmia, They are characterized by having 
the trunk of the body incased in a more or less ossified 
carapace, which consists of a dorsal more or less convex 
portion, and of a fiat ventral one, the so-callcd plastron. 
These portions are generally more or le.ss firmly united on 
the side, but leave a wide opening in front through which 
the head and neck and the fore-limbs protrude, and one 
behind for the tail and hind limbs. The dorsal carapace 
is (with the exception of SiiharcfU) formed by tho dorsal 
vertebrae, by the ribs which are so much expanded as to 
form sutures with each other, and by a number of lateral 
dermal ossifications (marginals). The plastron consists of 
from eight to eleven more or less dilated dermal bones, the 
sternal elements of higher Vertehrata being absent. This 
osseous case or shell receives in its interior the organs of 
the chest and abdomen, the humeral and pelvic bones, and 
the muscles for tho humerus and femur. In many species, 
especially those of tho family Tentudinidie^ or tortoises 
proper, the neck and head and the limbs can be withdrawn 
within the shell, the cervical and the proximal caudal 
vertebrae retaining their mobility. In the majority of 
Chelonians the osseous shell is covered with a hard epider- 
moid coat, which is divided into large symmetrical plates 
(commonly called ** tortoise-shell ” in tlioso species from 
which the article of commerce is obtained), which can be 
detached from the underlying bones. These epidermoid 
X>lates do not correspond in arrangement or extent with 
the bones of the carapace ; they vary considerably in form, 
and are therefoie generally noticed in the descrixitions oi 
sjiecies. Their arrangement and terminology may be 
learned from the accompanying illustrations (figs. 1, 2). 

The in teguments of the head, neck, tail, and limbs are 
either soft and smooth or tubercular or scaly, the tubercles 
and scales having frequently an osseous nucleus. 

Other parts also of tho skeleton show remarkable pecu- 
liarities, so that the sometimes very fragmentary remains 
of Chelonians can almost always be recognized as such. 
All the bones of the skull are suturally united, with the 
exception of the mandible and hyoid bone ; the dentary 
portion of the mandible consists of one bone only. Tho 
pectoral arch is composed of the bcai^ula, with which the 
precoracoid is united, and tho coracoid. Clavicles (epi- 
plastra) are represented by tho anterior elements of the 
plastron. Two pairs of limbs are invariably present. 

All Chelonians possess a tail, which is generally short, 
but sometimes elongate, and always provided with strong 
muscles at the base. No Chelonian possesses teeth ; but 
their jaws are provided with horny sheaths, with hard and 
nharp edges, forming a beak like that of a parrot. 

The number of Chelonians ' nown at present may bo 
estimated at about 220, the tre‘=liwator si»ecies being far 
the most numerous, and abundint in well entered districts 
of the tropical and subtropical zones. Their niimher and 
variety decrease beyond the tropics, and in the north they 
disappear entirely about the .OOtn parallel in the western 
and about the 56th in the eastern hemisphere, whilst m 
the southern hemisphere the terrastrial forms seem to 
advance to 36'* S. lat. only. The maiino turtles, which 
are spread over the whole of tnc equatorial and 
seas, sometime's stray beyond those limits. As in oth 
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orderB of Reptiles, the most specialised and the largest 
forms are restricted to the tropics (with the exception of 
}facroelenmy $) , but, unlike lizards or ^akes, Chelonians 
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are unable to exist in sterile districts or at great altitudes. 
Chelonians are strictly animals of plains, or at least of low 
coun 


try. 

Chelonians show a great divergence in their mode of 
life, — ^some living con^ntly on land, others having partly 
terrestrial partly aquatic habits, others again rarely leav- 
ing the water or the sea. The first-mentioned, the land 
tortoises proper, have short club-shaped feet \nth blunt 
claws, and a very convex, heavy, completely ossified shell. 
In the freshwater forms the joints of the limb bone? are 
much more mobile, the digits distinct, armed with sharp 
clqwB, and united^ by a membrane or web ; their shell is 
less convex, and is flattened, and more or less extensive 
areas may remain cartilaginous to lessen its specific gravity 
As a rule, the degree of development of the interdigital 
web and of convexity of the shell indicates the prevalence 
of aquatic or terrestrial habits of a species of terrapin. 
Finally, the marine turtles have paddle-^aped limbs re- 
sembling those of Cetaceans. 

Land tortoises are sufficiently protected by their cara- 
pace, and therefore have no need of any special modi- 
fication of structure by means of which their appearance 
would be assimilated to the Burroundings, and thus give 
them additional security from their enemies. These, how- 


ever, are but few in number : the large cats ef Bbulti 
America are said to be able to tear them out of the shelf 
with their claws ; and the ancient tale of .^chylus having 
been killed by a tortoise earned aloft by an eagle and 
dropped on the head of the unfortunate poet seems to be 
founded on the fact that tortoises are a favourite pre} 
of the Ummergeyer {6y/M€ins\ which has the habit of 
dropping them from a height on rocks in order to break 
the bhelL On the other band, among the carnivorous 
terrapins and freshwater turtles instances of protective 
resemblance are not scarce, and may even attain to a high 
I degree of specialization, as in CMyn ; tbeir shells offer 
them less protection, and their enemies (crocodiles and 
alligators) are more numerous ; they also require this 
special provision to enable them to approach or seize their 
prey with greater ease. The colours of land tortoises are 
generally plain or in simple patterns, whilst those of many 
terrapins are singularly vari^, bright, and beautiful 

Chelonians are diurnal animals ; only a few are active 
daring the night, habitually or on special occasions, as, 
for instance, daring oviposition. Land tortoises are slow 
in all their movements, but all kinds living in water can 
execute extremely rapid motions, either to seize their prey 
or to escape from danger. All Chelonians are stationary, 
residing throughout the year in the same locality, with the 
exception of the marine turtles, which periodicallv migrate 
to their breeding-stations. Species inhabiting temperate 
regions hibernate 

Chelonians possess great tenacity of life, surviving 
injuries to which other Reptiles would succumb in a short 
time. The heart of a decapitated tortoise continues to 
beat for many hours after every drop of blood has been 
drained from the body, and the muscles of the trunk and 
head show signs of reflex action twenty-four hours alter 
the severance of the spinal cord. The longevity of toi 
toises is likewise a well-known fact, to which reference will 
again be made. 

Land tortoises, a few terrapins, and some of the marine 
turtles are herbivorous, the others carnivorous, their prey 
consisting chiefly of fish, frogs, and other small aquatic 
animals. 

All Chelonians are oviparous, and the eggs are generally 
covered with a hard shell. 

In the system ^ proposed by Dum^ril and Bibron, and 
afterwards modified by Cray and Strauch, the Chelonians 
are arranged according to their mode of life, and divided 
into terrestrial, paludine, fluviatiie, and marine forms 
However natural such an arrangement may appear at first, 
a more careful examination proves it to be (as all arrange 
ments based solely upon the mode of life) at variance with 
the structural affinities, whether the recent forms alone be 
considered or the fossil as well The division of the bulk 
of the order into Crypiodtra and PleurodirUf as suggested 
by Agassiz, Cope, and Biitimeyer, was a decided progress, 
as is also the elimination of the suborders Atheca and 
Tnonychoidea recently proposed by Cope and Baur. 

The order of Chelonians may then be divided into the 
following suborders and families : ^ — 

Suborder I. ATHECiE. 

Tsrtebra and ribs free, sepaiated fiom a bony exoskeleton. 

Family 1. Sphargidjb. 

Limbs paddle-shaped, clawless; phalanges without condyles 
Fla.itron reduced to an annular series of eight small bones. Exo- 
skele^on consisring of numerous small bony plates arranged like 
mosaic. Pelagic. 

Genu«: Dw(rmmoch9tift {Spdmtt} 

Fumll jenera » />ii<pAo>FAar«« (PlloeeneX PnttMpharpit (CretoeeoasX 
(CretttceouiX Pi^pMtrmaf (TrUmk) ^ ' 

1 The more iiuportaut works on this order of Reptiles have been 
enumerated in the article ^ramza, vol. xx. p. 440. 

* Only th^ mote important and best known of the extinct genera 
are admitted into thi^ synopsis. 
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SusoiuntB II. TESTUDINATA. 

Donal rertebne and ribs immovably united and expanded into 
bony plates forniinff a carapace, whicli is bordered by a complete 
series of marginal l^nes. Epiplastra (clavicles) in contact with 
hyoplastra; entoplastron (interclavicle), if present, oval, rhom* 
buidal, or f’Shaped. Sacral and caudal ribs articulating with the 
centrum and the neural arch. Digits with not more than three 

phalange*. ^ OBTPTODIRA. 

Neck retractile by a sigmoid curve in a vertical plane. Pelvis 
not anchylosed to the carapace and plastron. Barely one or two 
epidermic scutes (intergular) in addition to the normal six pairs. 

Group A. Bigitata. 

Digits short or moderately elonmte ; phalanges with condyles ; 
claws four or live. Neck comjdetely retractile. 

Family 1. TESTUDiNiDiR. 

Flastral bones nine. Nuchal bone without costiform processes. 
Carapace with e[>idcrmic scutes. Caudal vertebne ])roccelous. 
Tropical and temficrate zones, with the exception of Australia. 

Recent genera : Dtnnatemyt^ Batagur^ nemmj/s, Pangs/iura, Otoetnyda, Cyele- 
myif Emy*f Ciatudo, J/anourta, Testudo, //omopu$, Cinyxu^ Pyru. 

Fossil genera: Etiryiternum (JuianMo), Cintracfphalui (Ci etaceous), Adoevi 
(Cretaceous), Palteochefyt (Miocene), Ptychogotift (Miocene), Colou<Khelyi (Plio- 
cene) 

Family 2 . Platysterkiuja. 

Plastrol bones nine. Nuchal bone without costiform processes. 
Carapace with epidermic scutes. Caudal vertebras mostly opistho- 
cmlous. Indian region. 

Genus: Platystemum. 

Family 3. Baekidjb. 

Plastral bones eleven, mesoplastra being present. Nuchal bone 
without costiform processes. Cara])acQ with epidermic scutes. 
Caudal vortebrie opisthor'ielous. 

Fossil genera: Platychely» (Juiassic); Baena (EoceneX 

Family 4. Chelyiiridjb. 

Plastral bones nine. Nuchal bone with long costiform processes, 
extending below the marginals. Carapace with epidermic scutes. 
Caudal vertebra: mostly oi»ibthoca*lous. Northern and tropical 
American regions. 

Recent genera: ChfJydra^ MaercelenmyK 

Fossil genus: Tretosternum (Cretaceow), 

Family 6 . Staurotypidjc (Boulcnger). 

Plastral bones nine. Nuchal bone with short costiform pro- 
cesses, extending below the marginals. Carapace with epidermic 
scutes. Caudal vertebra? procoelous. Central -American district. 

Genera . Staurotypua^ Claudius 

Family 6. CiNOSTERNiDiW. 

Plastral bones eight, the entoplastron being absent. Nuchal 
bone with .sliort costiform jirocessch, extending below the marginals. 
Carapace with e]ndeniiic scutes. Caudal vertebrse procadous. 
Northern and troju'cal American regions. 

Genera : Ai'omoehflya, Cxnoatet'num, 

Family 7, Pseudotrionychidje (Houlenger). 

Shell without e]ndermic scutes. 

Fossil goncia: Paeudotnonyx and Anoattra (Enicne), 

Group B. Finnata. 

Limbs paddle-bhaped ; phalanges writhont condyles ; claws one 
or two. Neck imperfectly retractile; cervical Vertebra short, 
mostly articulated by amphiarthro&is. 

Family 6 . Chei.onids<:. 

Plastral bones nine. Nuchal without costiform processes. 
Caraimce with epidermic scutes. Ilyo- and hypo-[ilastra not meet- 
ing inesially. Pelagic 

Recent genera : Chelone^ Caouana, Carrtta. 

Fossil genus: Pupptgenia (Miocene and Eocene) 

Series B. PLETTBOBIEA. 

Neck not retractile, bending laterally. Pelvis anchylosed to the 
carapace and {ilastrori. When epidermic scutes are present, one or 
two lutcrgulars in addition to the normal plastral scutes. 

Family 1 . Chklydidab. 

Plastral bones nine. Cara]mce \vith epidermic scutes. Limbs 
wHh four or five claws. Australian and tropical American 
regions. 

Recent genera; Platemya^ Ch^lymytt Elaeyat Chtlodina, Uydraapist Hydro- 
medusa^ Chelya, 

Fossil guneia: I*leaioehely$ (Jurassic), Craapedochelya (Jurassic), Idioehelya 
(Jurassic), yotomorpha (Eocene). 

Family 2. pF.LOMEnrsiPiB. 

Plastral bones eleven, mesoplastra being present. Carapace 
w’ith epidermic scutes. Limbs with four or five claws. African 
and tropical American regions. 

Rpoent genera: Pelomeduaa^ SHemoihKrua. /V»<iec«emM, PeBo- 

tephalua. 

Fossil genern : Plruroatemum (Cretaceous, Eocene), Boihremya (Cretaceous), 
Taphroaphya (Civtaceous). 


Family 8. CARETTOCHELYDIDiB. 

Plastral bones nine. No epidermic scutes on the shell. Limbs 
paddle-shaped, with only two claws. New Guinea. 

Genus: CarBtochelya. 

Family 4. Miolaniidjb (Boulengor). 

Caudal vertebne opisthoewlous ; tail long and encased in a bony 
sheath. Australia. 

Fossil genus : iixolania (Pleistocene). 

Suborder III. TRIONYCIIOIDEA. 

Dorsal vertebra and ribs imniovaldy united, forming a carapace ; 
plate ; marginal plate.H absent or forming an incomplete 
series. Plastron formed of nine bones, epiplustra separated from 
the hyoplastra by the ento))labtron, which is /^-shaped, without 
longitudinal process. Sacral and caudal ribs attaclicd to transverse 
processes of the neural arch. Fourth digit with four or five 
phalanges. 

Family 1. TiiioNYrinDJE. 

No epidermic scutes. Limbs witli tin ee daws. Indian, Africa n, 
and American regions. 

Gcnria. CVi^ra, Heptathyra^ Trionyx ^ Cyclanoateua, Emyda. 

We add a few notes on such of the genera enumerated 
in this synopsis as have some special interest attached to 
them, either from a scientilic or an economic point of view. 

The family Sphargidsi i.s icpresented in the recent isiuna by a 
single species, Dcnnatochclys or SpJungia cormeva^ the Le.ither\ 
Turtle, the range of which extends over the tiopical and subtropical 
seas of both liemispbeies, and winch occasionally strays into tlie 
northern parts of the Atlantic, its occurrence on the Bnlish ooa^-t 
having been recorded three or four times williiu the Last centui} 
It diflers from all other Cheloiiiaiis by its cai apace being lormeil 
by ossifications of the skin only. Neither the veitebne nor tin* 
nbs enter into its formation ; the lattei ri'iiiaiu free, and are not 
]>articulai ly dilated. During the hie of the animal tin* eaiapnce. is 
flexible like thick leather, tlic bony deposits being uriaiiged like 
mosaic, with several longitudinal ndges of laiger osseous tubercles. 
The limbs arc, as in otlier inarino tin ties, paddie- or tm-shaped, tht 
antenor much longer than the jiosteiior, and all destitute of claws 
This tmtlc IS probably the luigest Jiving (’'heloniaii, exceeding U 
feet in length. The nani<*s Tesiudo /v/rr, Sphargis mercurialm^ &c , 
have retcrcnce to the myth that the sliell of (his or some otliei 
till tie lias used by Mcrciiiy in Ins consti action of the lyre. • 

The family Testudniidfe is comi>osed of an unbioken sorie.s, from 
thoroughly aquatic fre.shuater tortoises like Dermatanys and 
BaUigur to the tortoises uliich live exclusively ou land ami ara 
jierfectly helpless in water. In the CentiabAmerieaii genus I)n 
matefuys the dibits are very broadly webbed, tin* ejndcrmic scutes are 
thin, and the nose is much j»roduced,— charai*tcrs whith, togi'tln i 
with the strong dejiression of the shell, give these teirajinis soiiu* 
wliat the aspect of the freshuater turtles or Tnonyrhidsi. TJn7 
feed exclusively upon leaves, grass, and especially fruit, and are 
eaten by the natives. Of the fieshwater tortoises of the Old World 
the most thoroughly aquatic are the Batagiirs, whicli inhabit the 
East Indies, and attain to a leiigtli of 2 feet. Like their Ainein’an 
representative, JJcrniatemy.% tliey are essential])' heibivoroiis, and 
their flesh is eaten The genus ClemmyH is extiemely abundant in 
species, most of which are of small size, and eleganlly oinainented 
with symmetrical unukiugs of bright colour. The majoiity of the 
species occur in Noith America and Mexico, and aie of .inudiibioiis 
habits. Only one species, 0 Icjtroba, inhabits southern Eurojic. 
A second European species belongs to the genus Eitiya, K orbi- 
cularis, which, towards the end of the Quateinary period appears 
to have been distributed over a great part of northern Euro{)e, 
remains having been found in ]>eat in England, Belgium, Deiuiiark, 
and Sweden. Its habitat is now restneted to southern Europe, 
south-western Asia, and nortli-western Africa; but singular]) it 
has survived in a few isolated northern stations, for instance, in 
the iieighbourliood of Berlin and Kuiiigsbcrg, although it is there 
on the verge of c.\tinction. The mobility of the lobes of the 
]>lnstrou, wliich distinguishes Emys from Clemmys, is carried a 
degree further in the North- American genus Cisludo, llie Box 
Tortoise; thi.s terrapin possesses a hinge in the plastion, reiidcnng 
its anterior and posterior portions movable, and con vei ting tbein 
into lids by which the openings of the shell can ho conipictciy 
closed when the head and Innbs are retracted. A similar protect ive 
apparatus exists in tlie tortoises of the genus Cinostenmm In the 
African terrestrial genus Cinyxis it is the posterior poll ion of the 
carapace that is movable, and separated from tlie anterior 17' a 
hiiig". True land tortoises, Testudo, occur in Africa, souti.eiii 
Kurojie, southern Asia, South America, and the southern pails of 
North America. Those best known in Europe aie Ttstmlo gta'ia 
and the Moorish Tortoise, Trstiido maunlunicct, laigo numbers of 
winch are imported into the Uuiteil Kingdom, c‘hief!y from Moroe(*o 
But the most interesting .ire the gigantic tortoises winch formerly 
inhabited in extreme abiindaneo the Mnscan*iie and Oalapagos 
Islands, and are now on the veige of cxtimtion, or have netnally 
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become extinct At the time of their discovery those islands were 
UTiinhabitod by man or any large mammal ; the tortoises, therefore, 



Fig. 8.>-Allig4tor Terrapin {CMydra terpenttna). 

enjoyed jierfect security ; and this, as well as their extraordinary 
degree of longevity, accounts for their enormous size and their large 
numbers. They could be captured in any (mantity with the greatest 
case within a few days, and proved to the shijis* companies who 
during their long voyages had to subsist mainly on salt provisions 
a most welcome addition to their table. They could be carried in 



KlCf 4 Loggi I head (Caouana car ttia) 

the hold of a shij>, without food, for months, and w*ero .slaughtered 
as occasion required, each toi toisc yielding, according to si/c, Irotii 
80 to 800 pounds of excellent and wholesome meat. Under these 
( lu uinstances the numbcis of these he1[)less creatures decreased so 
lapidl}*^ that in the beginning ot this century their extermination 
was accom]dishcd in the JMascarones, and now only a few icmain 
in a wild state in Aldahra and ni some of the islands of tlie Cala- 
iitigos group. Singularly, the majority of these islands wen» iu- 
iiaoited each by one oi more peculiar foiiiis, specifically distinct 



Fio. 5.— Green Turtle (CAe/oma p/ffdOX 
from those of the other islands. A large male specimen from 
Aldabia, which was imported into London some years ago, weight 


870 lb, and, alihoiign known to have been mora than eighty years 
old, was still growing at the time of its death. There is no evidence 
to show that any of these tortoises were 
indigenous in the Seychelles ; the speci- 
mens kept there in a semi-domesticated 
state have been either directly imjiorted 
iiom Aldahra or are the descendants of 
imiwrted individuals. 

The family of Clulydridm includes 
freshwater tortoises, which are known 
under the names of Snappers or Alli- 
gator Temi)>in8 (fig. 8), on account of 
their ferocity and long compressed 
crested tail. They are now confined 
to North America east of the Rocky 
Mountains, Central America, and nortli- 
uost South America, but remains of two 
Biiecies of Clulydra^ closely related to 
their recent representative, have been 
found in the Oligoceue and Miocene 
of central Europe. A second genus, closely allied to Chelydra^ 
Macrocleinwys temtnindriit the shell of which attains to a length of 
3 feet, and which is the largest known freshwater Chelonian, is 
restricted to the river-systems tributary to the Gulf of Mexico. 

The himily of CinostcntuifP contains a rather largo number ot 
suiall-sizod species, distributed from the northern parts of the 
United States to the not thorn paits of Brazil. They are of 
amphibious habits. The front and hind lobes of the ]dastron arc 
movable, and in certain species of Cinostcrnum the animal can 
coini)letely shut itself up in its shell. 

Tno Chrlonuimf oi marine turtles, eon tain but few species, which 
aie referred to three genera , — Caoiiavaf Chclmic^ and Cardta 
Their limbs are wholly modified into iiaddlcs, by means of whieh 
they can propel themselves with cxtraordinai v rapidity through 
the water, but wliich aic entirely unfit for locomotion on land, 
where the progress of these animals is as aivkwaid ns that of a 
seal. The toes aie endosed iii a common bkiii, out of which only 
one or two cluw's project. The caiap-sce is bioad and much de- 
pressed, so that when the tin ties are surprised on shoie and turned 



Fio. 6.— Hawknblll Turtle {Caretta mMeata). 


over on their back, they cannot rt^iu their natural position. 
Their capture forms a regular pursuit wherever they occur in any 
numbers. Comparatively few aio caught in the open sea, others 
in stake nets, out the majority are intercepted at well-known 
i^riods and localities where they go ashore to deposit their eggs. 
Those are very numerous, from 100 to 250 being produced by one 
female, and buried by her in the sand ; they are eamly searched 
for and eaten. Some of the marine turtles are hi^ily esteemed 
for the delicacy of their meat and of the gelatinous skinny parts of 
their neck and fins ; others yield oil, and others again the tortoise- 
shell of commerce. Probably the largest of these marine turtles is 
the Lomrhead (Cuouana), which iiossosses fifteen vertebral and 
costal shields, and occurs in the Atlantic ns well as in the Indian 



Fio. 7 — Tlie IfatamatA {Chtlyn fimhriata\ with aide rlew of head, and 
•opaiatc \lew of plaatron. 


way into tbo market is obtained from 

f mua ; also tortoiseshell of an inferior 
be Green Turtle (fig. 5), 
which yields the mate- 
rials for the celebrated 
soup, belongs to tbo 
genus Chelonia ; it is dis- | 
tmguished from Caouana 
by having thirteen ver- 
tebral and costal shields 
only, which are not im- 
bricate. These animals 


the Atlantic spc(‘ie8 of this 
quality is obtained from it. 

are heiblvorous, feeding 
on marine Algm only; 
they occur in the Indo- 
Pacific and Atlantic ; and, 
although several species 
have been distinguished, 
they all may possibly be 
referable to one only. 
The turtle imported into 
Europe comes chiefly 



1 o\iei Vlrw of Ttumyx tuphrattca 


Flo. 8.»Upper View of the TarUe of the laphrstes {THonyx tuphratkx), 

from the West Indies. Instances are recorded of the flesh of this 
vpeeies having acquired poisonous qualities. Hie Hawksbill Turtle, 
vorsfto (flg. i), so named from its rather elongate and compressed 


the cruel cxpeJien* is resoitcd to of susj>eiuluig the turtle ovei file 
till heat makes the shields stait fiom the hoiiy pait of the cara- 
pace, after which the cieatmc is permitted to escape to the water. 
There is no doubt that turtles thus allowed to escajie to the water 
after such an operation may survive ; but it is very iirij>rohal)le that# 
the ephlernial shields are ever sufiii leiitly regenerated to he fit for 
use. At Celebes, wdieiice the finest tortoiseshell is exported to 
China, the natives kill the turtle by blows on the head, ainl immeise 
the shell in boiling W’ater to detach the plates, diy heat is only 
resorted to by the miskilful. The native^ eat the flesh of this 
tuitle, hut it IS unpalatable to Europeans, the eggs, howeier, are 
regarded as equal to those of the other turtles 

Of the family Chcli/dula: the most reinarkahle tyja* is the 
Mataniata, Chehjs fimhriuta, a native of the (iuwnas and northern 
lirazil (fig. 7). In its strongly depressed aiul flat head, h ng tuhe- 
liko snout, weak jaws, nniiute e}es, skiniiv tentacles, it bears a 
striking siinilanty to tho Surinam toa«l, l*%pa anusncami^ which 
inhabits the same count ries. TJie nock is very bioad and dcpres‘.ed, 
and fringed with foliated tentacles, floating in the w'ater like some 
vogctablo growth, whilst the rough bossed carapace resembles a 
stone, — an appearance which evidently is of as great use to this 
creature in escaping tho observation of its enemies as in alluring to 
it unsuspicious animals on which it feeds. 

Tho family of CarcUockelydidte contains a single genus, Caretto- 
ektlya^ quite recently discovered in the Flv river, New (<uinca, and 
exhibiting a remarkable combination of characters. Ito limbs are 
formed very much like those of tho marine turtles, whilst the 
shell lacks epidermic scutes, as in tho 7'nonychidar 

In tho freshwater turtles, or Trionychidm (tigs. 8 and 9). the cara- 
pace is reduced to a flat disk, which is covered with soft skin The 
neck and limbs can bo lodged under the broad hkinny holders of 
the carapace ; also the plastron is very iriijaii fectly ossified, and some- 
times dilated into largo flexible lobes whicli may covci the limbs. 
The latter are much flattened and broadly webbed, and only the 
three inner toes armed with claws. The jaws are concealed u ruler 
broad, fleshy lips, tho nose projecting like a short proboscis. These 
turtles are canavorous, and very feiocious; when they want to bite 
or seize their prey they project their neck and head with lightning 
rapidity. They are well known on the upper Nile, Euphrates, 
Ganges, Yangtse-kiang, and Mississippi, and, indeed, distributed 
over all the lar^e fresh waters of the geographical regions to which 
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these rivers belong. Some of the s{>ecie8 exceed a length of 3 feet. 
In the U nlted States, where tw^ospecios, Trionyr mutietts and Triotiyx 
feroXf occur, the flesh of the latter is said to be most delicate to eat, 
far surpassing in flavour that of the green turtle. (A. G. G.) 

TORTOISESHELL. The tortoiseshell of commerce 
consists of the epidermic plates of the hawksbill turtle, 
Caretta imhricata. The plates of the back or carapace, 
technically called the head, are 13 in number, 5 occupying 
the centre, flanked by 4 on each side. These overlap each 
other to the extent of ono-third of their whole size, and 
hence they attain a large size, reaching in the largest to 8 
inches by 13 inches, and weighing as much as 9 ounces. 
The carapace has also 24 marginal pieces, called hoofs or 
claws, forming a serrated edge round it ; but these, with 
the plates of the plastron, or belly, are of inferior value. 
The plates of tortoiseshell consist of horny matter, but 
they are harder, more brittle, and less fibrous than ordinary 
horn. Their value depends on the rich mottled colours 
they display — a warm translucent yellow, dashed and 
spotted with rich brown tints — and on the high polish 
they take and retain. The finest tortoiseshell is obtained 
from the Eastern Archipelago, particularly from the east 
coast of Celebes to New Guinea ; but the creature is found 
and tortoiseshell obtained from all tropical coasts, large 
supplies coming from the West Indian Islands and Brazil. 

Tortoisesliell is worked precisely as horn; but, owing to the 
high value of the material, caie is taken to pi event any waste in 
its working. The plates, as scparateil hy heat from the bony 
skeleton, are keeled, curved, and irregular in form. They are first 
fiattenud by heat and pressure, and snperfieiul inequalities are 
raspcil away. Being harder and more brittle than hoi n, tortoiso- 
sholl requires careful tieutmcut in moulding it into any form, and 
us high heat tends to darken and obscure the material it is treated 
at as low a heat as practicable. For many purtioscs it is necessary 
to increase the thicKness or to add to the sunerncial size of tortoise- 
shell, and this is readily done by careful cleaning and rasping of 
the snrlaces to be united, softening the ])late.s in boiling water or 
sometimes by ilry heat, and then pressing them tightly together 
b}' means of heated pincers or a vice. The heat softens and 
h(|Uofies a suiieificial finn of the horny material, and that with the 
pressure effects a perfect union of tlie surfaces brought together. 
Heat ami pressure are also employed to mould tiie substance into 
hoxe.s and the numerous artificial forms iuto which it is made U]) 

Tortoi'^eshell has been a prized ornamental material from very 
nearly timc.s. It was one ot the highly eHtecined treabuics of the 
far East brought to ancient Homo by way of Egypt, ami it was 
eagerly sought by wealthy Romuiis as a veneer for their rich 
fiirnitiiio. In modern times it is most eharaetenstically used in 
the elaborate inlaying of cabinet wot k known ns buhl iuinituie. 
Jt is also employed as a veneer for small boxes and frames. It is 
cut into cojiins, moulded into snuffboxes and other small boxes, 
formed into knife-handles, amt worked up into many other similar 
minor articles. The plates from certain other tortoises, known 
commercially as turtle-shell, possess a certain industrial value, but 
they are cither opaque or soft and leathery, and cannot lie niis- 
ttikon for tortoiseshell. A close imitation of tortoiseshell can be 
made by staining tiaiisluceiit horn. See Comb, vol. vi. )». 173. 

TORTOLA. Sec Vik(un Islands. 

TORTONA, a town of Italy, in the province of Ales- 
sandria, on the right bank of the Scrivia, at the northern 
foot of the Apennines, 13 miles to the east of Alessandria, 
was formerly a place of strength until its fortifications 
were destroyed by the French after Marengo (1799); the 
ramparts are now turned into shady promenades. The 
cathedral, erected by Philip IT., is architecturally uninter- 
esting, but contains a remarkably fine Roman sarcophagus. 
Silk- weaving, tanning, and hat-making are the chief indus- 
tries ; and there is some trade in wine and grain. The 
population in 1881 was 9023 (commune 14,442). 

Dertona is spoken of by Strabo as one of the most important 
towns of Liguria, and is alluded to by Pliny as a Roman colony. 
In the Middle Ages it was zealously attached to the Guclphic 
cause, on which account it was twice laid waste by Frederick 
Barbarossa (in 1155 and 1168). 

TORTOSA, a fortified city of Spain, in the province of 
Tarragona, and 40 miles by rail to the south-west of that 
town, is picturesquely situated on the left bank of the 
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Ebro (here crossed by a bridge of boats), 22 miles above 
its mouth. It is for the most part an old walled town, 
with narrow, crooked, and ill-paved streets; the houses 
are lofty, and massively built of granite. The slope on 
which it stands is crowned with an old ruined castle, com- 
manding a splendid view. The cathedral is a conspicuous 
building near the river ; it occupies the site of a mosque 
built in 914 by 'Abd al-Rahmdn ; the present structure, 
which dates from 1347, has its Gothic cl^racter disguised 
by a classical facade with Ionic pillars and much tasteless 
modernization. The stalls in the choir, carved by Cristo- 
bal de Salamanca in 1588-93, and the sculpture of the 
pulpits, as well as the ironwork of the choir-railing and 
some of the precious marbles with which the chapels are 
adorned, deserve notice. None of the other public build- 
ings, which include an episcopal palace, a town-hall, and 
numerous churches, require special mention. The manu- 
factures of Tortosa include paper, hats, leather, porcelain, 
majolica, soap, and spirits. There is an importent fishery 
in the river, and an active trade is carried on through the 
harbour, which is accessible to vessels of 100 tons burden, 
corn, wine, oil, wool, silk, fruits, and liquorice (a specialty 
of the district) being among the leading articles of export. 
Near Tortosa are rich quarries of marble and alabaster, 
and the whole surrounding country is very fertile and 
beautiful. The population within the municipal boundaries 
in 1878 was 24,057. 

Tortosa, the Dertosa of Straho and the Colonia Julia Augusta 
Dertosa of numerous coins, was a city of the Ilercaoiios in Hispania 
Tarracononsis. Under the Moors it became a ])lace ot great import 
ance as the key of the Ebio valley. It was taken by Louis the 
l*iou8 lu 811 (after an unsuccessful siege two years before), but was 
soon recaptured. Having become a haunt ot ]nrates, and exceed- 
ingly injurious to Italian commerce, it was made the object of a 
crusade jiroclaimed by Pope Eugeiiius III. in 1148, and was accord 
ingly captured by Raymond Berengar, assisted by Templars, Pisans, 
ami Genoese. Tortosa fell into the hands of the duke ot Orleans 
in 1708, ami w^as again surrondored in the War of Independence in 
1811 to the French under Suchet, who held it till 1814. 

TORTURE. It is proposed to treat in this place not 
so much the iuuuinerablo modes of inflicting ]>ain which 
have been from time to time devised by the perverted 
ingenuity of man as the subject of legal torture as it 
existed in the civilized nations of antiquity and of modern 
Europe, that is to say, torture inflicted with more or less 
appearance of legality by a responsible executive or judi 
cial authority. From this point of view torture was 
always inflicted for one of two purposes — (1) as a means of 
eliciting evidence from a witness or from an accused person 
either before or after condemnation, (2) as a part of the 
punishment. Torture, as a part of the punishment, may be 
regarded as including every kind of bodily or mental pain 
beyond what is necessary for the safe custody of the 
offender (with or without enforced labour) or the destruc- 
tion of his life, — in the language of Bentham, an afflictive as 
opposed to a simple punishment Thus the unnecessary 
sufferings endured in English prisons before the reforms 
of Howard (see Howard and Prison Discipline) and the 
drawing and quartering in the old executions for treason 
fall without any straining of terms under the category ot 
torture. The whole subject is now one of only historical 
interest as far as Europe is concerned. It was, however, 
up to a comparatively recent date an integral ])art of 
the law of most countries (to which England, Aragon, 
and Sweden^ formed honourable exceptions), as much a 
commonplace of law as trial by jury in England. One 
reason for its long continuance was no doubt the view 
taken in an age of judicial perjury® that truth was only^ 
be attained by violent means, if not by torture then by 
ordeal or trial by battle. Speaking general ly, torture m ay 

* Bat even in these countries, whatever the law was, torture certainl j 
existed in fact. * Hallatii, Uiddle Ages, vol. i. p- 
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be said to have succeeded the ordeal and trial by battle 
(compare Ordeal). Where these are found in full vigour, 
as in the capitularies of Charlemagne, there is no provision 
for torture. It was no doubt accepted reluctantly, but 
tolerated in the absence of any better means of eliciting 
truth, especially in cases of great gravity, on the illogical 
assumption that extraordinary oifences must be met by 
extraordinary remedies. 

The opinions of the best authorities have been in theory 
almost unanimously against the use of torture, even in a 
system where it was as completely established as it was in 
Homan law. “ Torraenta,” says Cicero,^ in words which it 
is almost impossible to translate satisfactorily, gubemat 
dolor, regit qusasitor, flectit libido, corrumpit spes, inhrmat 
metus, ut in tot rerum angustiis nihil veritati loci relinqua* 
tur.” Seneca says bitterly, “ it forces even the innocent to 
lie.” St Augustine® recognizes the fallacy of torture. If,” 
says he, “ the accused be innocent, he will undergo for an 
uncertain crime a certain punishment, and that not for 
having committed a crime, but because it is unknown 
whether het^ommitted it.” At the same time he regards it 
as excused by its necessity. The words of Ul])ian, in the 
of Justinian,* are no less impressive. “ The torture 
{tjfuxstio) is not to be regarded as wholly deserving or 
wholly undeserving of conlidence ; indeed, it is untrust- 
worthy, perilous, and deceptive. For most men, by patience 
or the severity of the torture, come so to despise the torture 
Uiat the truth cannot be elicited from them ; others are so 
impatient that they will lie in any direction rather than 
suffer the torture ; so it happens that they depose to con- 
tradictions aiicT accuse not only themselves but others.” 
Montaigne’s ^ view of torture as a part of the punishment 
is a most just one ; — ** All that exceeds a simple death 
appears to me absolute cruelty ; neither can our justice 
expect that he whom the fear of being executed by being 
Leheaded or hanged will not restrain sliould be any more 
awed by the imagination of a languishing fire, burning 
jiincers, or the wheel.” Montesquieu® speaks of torture in 
a most guarded manner, condemning it, but without giving 
reasons, and eulogizing lilnglaiid for doing without it. The 
system was condemned by Bayle and Voltaire wdth less 
leserve. Among the Italian.s, Beccaria,® Verri,^ and Man- 
zoni* will be found to contain most that can be said on the 
subject. The inffuence of Beccaria in rendering the use 
of torture obsolete was undoubtedly greater than that of 
any other legal reformer. The great point that he makes 
is the unfair incidence of torture, as persons* minds and 
bodies differ in strength. Moreover, it is, says he, to con- 
found. all relations to expect that a man should be both 
accuser and accused, and that pain should be the test of 
truth, as though truth resided in the muscles and fibres 
of a wretch under torture. The result of the torture is 
simply a matter of calculation. Given the force of the 
muscles and the sensibility of the nerves of an innocent 
person, it is required to find the degree of pain necessary 
to make him confess himself guilty of a given crime. 
Bentham’s® objection to torture is that the effect is exactly 
the reverse of the intention. “ Upon the face of it, and 
probably enough in the intention of the framers, the object 
of this institution was the protection of innocence; the 
protection of guilt and the aggravation of the pressure 
upon innocence was the real fruit of it.” The apologists 
of torture, even among jurists, are not numeroua In fact, 
theoretical objections to it are often urged by the authors 
of books of practice, as by Damhouder, Von Hosbach, Von 

* Fro SiUla, c. 28. “ De Civ. bk. xix. c. 6. 

* /%., xlviii. 18, 28. * Essay Ixv. (CotWa irons. 

J JSopr. du ImOf bk. vi, c. 17. • Dn Delitti e deUe Pene^ c. xvi. 

\ Onervtmoni nilla Tortura, • Staria della Colmna It^fame. 

* Worke, vol. vii. p. 625. 
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Boden, and Voet. It is worthy of note, however, as illus- 
trative of the feeling of the time, that even Bacon com- 
pares experiment in nature to torture in civil matters as 
the best means of eliciting truth. Muyart de Vouglans 
derives the origin of torture from the law of God. Other 
apologists are Simancas, bishop of Badajos,^® Engel, and 
in England Sir R. Wiseman. 

Greece. — The opinion of Aristotle was in favour of 
torture as a mode of proof. It is, he says, a kind of 
evidence, and appears to car^ with it al)8olute credibility 
because a kind of constraint is applied. It is classed as one 
of the “ artless persuasions” {arexvai ttio-tci?).*® At Athens 
slaves, and probably at times resident aliens, were tortured, 
but it was never applied to free citizens, such application 
being forbidden by a psephism passed in the archonship 
of Scamandrius. After the mutilation of the Hermte in 
415 B.C. a proposition was made, but not carried, that it 
should be applied to two senators named by an informer. 
In this particular case Andocides gave up all his slaves to 
be tortured. Torture was sometimes inflicted in open 
court. The rack was used as a ])unishment even for free 
citizens. Antiphon was put to death by this means.'*' 
The torture of Nicios by the Syracu.sans i.s alluded to by 
Thucydides as an event likely to happen, and it wa.s only 
in order to avoid the possibility of inconveiiieiil disclosures 
that he was put to death without torture. Isocrates and 
Lysias refer to torture under the generic name of arrpi- 
fikuxrt^. As might be expected, torture was frequently 
indicted by the Greek despots, and both Zeno and Aiiax- 
archiis are said to have been put to it by such irresponsible 
authorities. At Sparta the despot Nabis was accustomed, 
as we learn from Bolybius,®® to put persons to death by an 
instrument of torture in the form of his wdfe Apega, a 
mode of torture no doubt resembling tlie Jun<jfernkms once 
in use in Germany. 

Home . — The Homan system was the basis of all subse- 
quent European systems which recognized torture a.s a part 
of their jirocecbire. The law of torture was said by Cicero 
to re.st originally on custom {mores majorum). There are 
frequent allusions to it in the classical writers both of 
the republic and the empire. The law, as it existed under 
the later empire, is contained inainl}" in the titles De 
Qnffstiomhtis of the Dvjest and the ihde^^ -the former 
ermsisting largely of opinion.s from the SentenlifC Keeepise of 
Paulas,®'' the latter being for the most part merely a re- 
petition of constitutions contained in the Theodosian Code. 
Both substantive law and procedure wctq dealt with by 
these texts of Homan law, the latter, however, not as fully 

Now Org.t l)k. i 98. In tiie Adwincrment of Lranunfft bk. 

IV. ch. 4. Bacon collects many instances of constancy under torture. 

" Insfituts du Ih'oit Crxmindt Pans, 1757. 

De Cathohcis InsltliUiontbus Ldter, ad prevcavemlas et exlirpandas 
JImreses advwdam necessariusy Rome, 1576. 

De Tortura ex Forts ChrtsUams non proserdtenday Leiiisic, 1733. 

** Law of Lawsy p. 122, London, 1686. 

“ Rhet.y i. 15, 26. 

The opinion of Cicero {De Parliiionibus OratoniSy § 34), that it 
was so applied at Athens and Rhodes, seems, as far as regartls Athens, 
not to be justifiod by existing evidence. 

See Grote, IIisL of OreecSy vol. vii. p. 274, 

See Diet, of Antiq., s.v. Bdxaeoi. In the Range oi Aiistophaiics, 

V, 617, there is a list of kinds of torture, and the wheel is alluded to 

in Lysiatratay v. 846 vn. 86. aim. 7. 

An interesting (me, illustrating the uselessness of toifcure in the 
face of courage and resolution, is the abortive result of the torture of 
a Bpanish peasant m 26 a d. on the charge of being the murderer of 
Lucius Piso (Tac., Ann.y iv. 45). A somewhat sinnlar Ccise, oeeiirrmg 
in Sicily, is given by Valerius Maximus, bk. in. c. iii ^ The liomhle 
torture of Epicharis, a fnied woman, is desenbed by Tacitus, Ann., 
XV, 57. In Pliny’s letter to IVajan {Kpist.y x. 97), he mentions 
having put to the torture two Chiistian cleaconesses {mi?i istrtr). 

^ Quaestio included the whole ]»rocess of which torture was a part. 
In the words of Cujacius, “qiiiestio est interrogatio (luw fit per 
tormenta, vel de reis, vel do testihus qui facto iiitervenisse '^feuntur. 

« JHff.y xlviii. 18 ; Vod.y ix. 41. v. 14, 15, 16. * w. 35. 
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as in mediaeval codes, a large discretion being left to the 
judges. Torture was used both in civil and criminal trials, 
but in the former only upon slaves and freedmen or 
infamous persons — such as gladiators — and where the 
truth could not be otherwise elicited, as in cases affecting 
the inheritance (tra hereditarisp). Its place in the case 
of free citizens was taken by the reference to the oath 
of the party (see Oath). During the republic torture 
appears to have been confined to slaves in all cases, but 
with the empire (according to Dion Cassius under Tiberius) 
a free man became liable to it if accused of a crime, 
though not as a witness. If a Christian, of however 
high a condition, he was subject to torture during the 
period between the edict of Diocletian in 303 and the 
edict of toleration of Galerius in 311. This short period 
excepted, the liability of a free man depended upon two 
conditions, the nature of the accusation and the rank of 
the accused. On an accusation of treason every one, 
whatever his rank, was liable to torture, for in treason the 
condition of all was equal.^ The same was the case of 
those accused of sorcery (mar/i), who were regarded as 
humani generis A wife might be tortured (hut 

only after her slaves had been put to the torture) if 
accused of poisoning her husband. In accusations of 
crimes other than treason or sorcery, certain persons 
were protected by the dignity of their position or their 
tender age. The main exemptions were contained in a 
constitution of Diocletian and Maxiinian, and included 
soldiers, nobles of a ])articular rank, f.^., eininentissimi and 
perfeHissimi\ and their descendants to the third generation, 
and dentriones and their children to a limited extent — that 
is to say, they were subject to the torture of the plumbatm 
in certain cases, such as fraud on the revenue and extor- 
tion. In addition to these, priests (but not clergy of a 
lower rank), children under fourteen, and pregnant women 
were exempt. A free man could be tortured only where 
he had been inconsistent in his depositions. No one was 
to be chained in prison before trial, nor could a prisoner be 
tortured while awaiting trial. I'he rules as to the torture 
of slaves were numerous and precise. It was a maxim of 
Roman law that torture of slaves was the most efilcacious 
means of obtaining truth.® They could be tortured either 
as accused or as witnesses, but against their masters only 
in accusations of treason, adultery, frauds on the revenue, 
coining, and similar offences (which were regarded as a 
species of treason), attempts by a husband or wife on the 
life of the other, and in cases where a master had bought 
a slave for the special reason that he should not give 
evidence against him. The privilege from accusations by 
the slave extended to the master’s father, mother, wife, or 
tutor, and also to a former master. On the same principle 
a freed man could not be tortured against his patron. The 
privilege did not apply where the slave was joint property, 
and one of his masters had been murdered by the other, 
or where he was the property of a corporation, for in such 
a case he could be tortured in a charge against a member 
of the corporation. Slaves belonging to the inheritance 
could be tortured in actions concornhag the inheritance. 
The adult slaves of a deceased person could be tortured 
where the deceased had been murdered. In a charge of 
adultery against a wife, her husband’s, her own, and her 
father’s slaves could be put to the torture. A slave man - 
mitted for the express purpose of escaping torture was 
regarded as still liable to it. Before putting a slave to 
torture without the consent of his master, security must 
be given to the master for his value. The master of a 
slave tortured on a false accusation could recover double 
his value from the accuser. The undergoing of torture 
had at one time a serious effect upon the after-life of the 
* CW., ix. 8, 4. * Cod., ix. 18, 7. ® Cod,, i. 3, 8. 


slave, for in the time of Oaius a slave who bad been 
tortured could on manumission obtain no higher civil 
rights than those of a dediticius,^ The rules of procedure 
were conceived in a spirit of as much fairness as such rules 
could be. Some of the most important were these. The 
amount of torture was at the discretion of the judge, but 
it was to be so applied as not to injure life or limb. The 
examination was not to begin by torture; other proofs 
must be exhausted first. The evidence ® must have ad- 
vanced so far that nothing but the confession of the slave 
was wanting to complete it. Those of weakest frame 
and tenderest age were to be tortured first. Except in 
treason, the unsupported testimony of a single witness was 
not a sufficient ground for torture. The voice and manner 
of the accused were to be carefully observed. A spon- 
taneous confession, or the evidence of a personal enemy, 
was to be received with caution. Repetition of the torture 
could only be ordered in case of inconsistent depositions or 
denial in the face of strong evidence. There was no rule 
limiting the number of repetitions. Leading questions 
were not to be asked. A judge was not liable4o an action 
for anything done during the course of the examination. 
An appeal from an order to torture was competent to the 
accused, except in the case of slaves, when an appeal could 
be made only by the master.® The appellant was not to 
be tortured pending the appeal, but was to remain in 
prison.^ The principal forms of torture in use were the 
equuleus, or rack (mentioned as far back as Cicero), the 
plumbatee, or leaden balls, the ungulse, or bar>)ed hooks, 
and the Jidiciila, or cord compressing the arm. Other 
allusions in the Digest and Code, in addition to those 
already cited, may be shortly noticed. The testimony of a 
gladiator or infamous person (such as an accomplice) was 
not valid without torture.® This was no doubt the origin 
of the mediaeval maxims (which were, however, by no 
means universally recognized), — Vilitas peraonm, est justa 
caiisa torquendi testem, and Tortura pmrgaiur infamia. 
Torture could not be inflicted during the forty days of 
Lent.^ Robbers and pirates might be tortured even on 
Easter Day, the Divine pardon being hoped for where the 
safety of society was thus assured.^® Capital punishment 
was not to be suffered until after conviction or confession 
under torture.^^ Withdrawal from prosecution (aholitio) 
was not to be allowed as a rule after the accused had 
undergone the torture.^® In charges of treason the accuser 
was liable to torture if he did not prove his case.^® The 
infliction of torture, not judicial, but at the same time 
countenanced by law, was at one time allowed to creditors. 
They were allowed to keep their debtors in private prisons, 
and most cruelly ill-use them, in order to extort payment.^^ 
Under the empire private prisons were forbidden.^® In 
the time of Juvenal, if his sixth satire may be believed, the 
Roman ladies actually hired the public torturers to torture 
their domestic slaves. As a part of the punishment 
torture was in frequent use. Crucifixion, mutilation, ex- 
posure to wild beasts in the arena, and other cruel modes 

* Gaius, i. 13. 

® The evidence on wliich the accused might be tortured was ex- 
pressed in Roman law by the terms arg%mmtum and indicivm. The 
latter term, as will be seen, afterwards became one of the most im- 
portant in the law of torture, but the analysis of indicium is later 
than Roman law. Indicium was not quite the same thing as semipUna 
prehatio, though the tenns appear to be occasionally used as synonyms. 
Indicium was rather the fohndation or cause of prdbatio, whether 
plena or smiplena. An indicium or a concurrence of indicia might, 
according to circumstances, constitute a plena or semiplena probaiio. 
The difference between the words may be illustrated by a passage from 
Justin, Ad cujus rei probationem immittit indices,” xxxii. 2. 

« Dig., xlix. 1, 15. y Cod., vii. 62, 12. 

® IHg., xxii. 6, 21, 2. • Cod., iii. 12, 6. 

w Cod., ill. 12, 10. Cod., ix. 47, 16. 

» Cod., ix. 42, 3. « Cod., ix. 8, 8. 

1® See, for instance, Livy, vi. 36. i* Cod., i. 4, 28; ix. 5- 
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of destroying life were common, especially in the time 
of the persecution of the Christians under Nero.^ Cruci- 
fixion as a punishment was abolished by Constantine in 
315, in veneration of the memory of Him who was crucified 
for mankind. The punishment of mutilation was mode- 
lated by Justinian, who forbade amputation of both hands 
or feet or of any limb, and confined it in future to ampu- 
tation of one ^nd.^ Scourging was inflicted only on 
slaves ; free men were exempt by the Lex Porda and Lex 
Valeria^ except in a few cases, such as that of adultery, 
the penalty for which was scourging and cutting off the 
nose.^ On the other hand, where the interests of the 
church were concerned, the tendency was in favour of 
greater severity. Thus, by the Theodosian Code, a heretic 
was to be flogged with lead {contiism ptumho) before 
banishment,^ and Justinian made liable to torture and 
exile any one insulting a bishop or priest in a church.^ 

The Church . — As far as it could the church adopted 
the Homan law, with the important and characteristic 
difference (dating from the severe edicts of Theodosius the 
Great in 381) that heresy took the place of treason, it 
being regarded as a kind of treason against God crimen 
IdBSfo majestatis divinse The doctrine of confiscation 
for treason was so convenient and profitable that it was 
rapidly adopted by the church.^ As most instances in 
which torture was inflicted by ecclesiastical tribunals would 
be accusations of heresy or J udaism — a specially revolting 
form of heresy to mediaeval Christians — this theory practi- 
cally equalized all persons for the purpose of torture, in 
accordance with the doctrine that in treason all were 
equal. The church generally secured the almost entire 
immunity of its clergy, at any rate of the higher ranks, 
from torture by civil tribunals.^ In many instances 
councils of the church pronounced against torture, in 
a synod at Home in 384.^ Torture even of heretics seems 
to have been originally left to the ordinary tribunals. 
Thus a bull of Innocent IV., in 12«52, directed the torture 
of heretics by the civil power, as being robbers and 
murderers of souls, and thieves of the sacraments of God.^® 
The church also enjoined torture for usury. A character- 
istic division of torture, accepted by the church but not 
generally acknowledged by lay authorities, was into 
spiritual and corporal, the latter being simply the imposi- 
tion of the oath of purgation, the only form originally in 
use in the ecclesiastical courts. The canon law contains 
little on the subject of torture, and that little of a com- 
paratively humane nature. It laid down that it was no 
sin in the faithful to inflict torture,^*^ but a priest might 
not do so with his own hands, and charity was to be used 
in all punishments.^^ No confession was to be extracted 
by torture.^® The principal ecclesiastical tribunal by w'hich 
torture was inflicted in more recent times was of course the 

^ The well-known lines of Juvenal (Sat.^ i. 156), 

**T{oda lucebis in ilia, 

Qua stantes ardent qui flxo gutture fuiiiant,** 
wiU serve as an example of such punishments. 

• Nvv.^ cxxxiv. 13. * Cod,t ix. 9, 37. ^ xvi, 68. 

• cxxiii. 81. On the subject of torture in Homan law refer- 
ence may be made to Westphal, Die Torturer der Oriechen, Romer^ 
^nd DeiUscheUt Lcipsir, 1786 ; Wasserschleben, Hxstona Quspstionum 
yer Tormenta apud Romanos, Berlin, 1836. 

• This term, wliich included blasphemy and cognate ofTenres, is 
leed both by ecclesiastical and secnlar jurists, e.g,, by Suarez de Paz 
and by Jousse, TraiU de la Justice Crimwelle. 

^ See an article by Mr Lea in The English Historical Reviexo, 
April 1887, ^'ConAscation for Heresy in the Middle Ages/’ 

• See Escobar, Mot, TheoL, tract, vi. c. 2. They were to be 
torturod only by the clergy, where possible, and only on xTxdicia of 
special gravity. 

• Lea, Superstition and Force, p. 419, 3d ed , Pbiladolphia, 1878. 

Leges el ConatitutioTiea contra HsereHcoa, § 26. 

Lecky, Rationalism, in Europe^ vol. ii. p. 34, ii. 

Deer,, pt. ii. 23, 4, 46. » Deer,, pt. i. 86, 25. 

Deer,, pt. ii. 12, 2, 11. ^ Deer,, pt. ii. 15, 6, 1. 


Inquisition The code of instructions issued by 

Torquemi^a in Spain in 1484 provided that an accused 
person might be put to the torture if semiplena probatio 
existed against the accused, — that is, so much evidence as 
to raise a grave and not merely a light presiunption of 
guilt, often used for the evidence of one eye or ear witness 
of a fact. If the accused confessed during torture, and 
afterwards confirmed the confession, he was punished as 
convicted ; if he retracted, he was tortured again, or sub- 
jected to extraordinary punishment. One or tvro inquis. 
itors, or a commissioner of the Holy Office, were liound to 
be present at every examination. Owing to the occurrence 
of certain cases of abuse of torture, a decree of Philip II. 
was issued, in 1658, forbidding the administration of 
torture without an order from the council. But this decree 
does not appear to have been fully observed. By the 
edict of the inquisitor-general Valdes, in 1661, torture was 
to be left to the prudence and equity of the judges, They 
must consider motives and circumstances before decreeing 
torture, and must declare whether it is to be employed m 
caput proprium, i.e,, to extort a confession, or m caput 
alienum, i,e,, to incriminate an accomplice. The accused 
was not to be informed of the grounds of torture. He 
was not to be questioned on a particular fact, l)ut was to 
be allowed to say what he pleased. Torture was not to 
be decreed until the termination of the process, and after 
defence heard, and the decree was subject to appeal, but 
only in doubtful cases, to the Council of the Supreme. It 
was also only in doubtful cases that the inquisitors were 
bound to consult the council ; where the law was clear (and 
of this they were the judges) there need be no consultation, 
and no appeal was allowed. The judges, tlic registrar, and 
the executioners w^ero the only persons allow'cd to be 
present at the torture. They w^ere to be careful that the 
jailer suggested nothing to the accused during the tor- 
ture, On ratification tw^enty-four hours afterw^ards of a 
confession made under torture, the accused might be re- 
conciled, if the inquisitors believed him to bo sincerely 
repentant. If convicted of bad faith, he might be relaxed, 
delivered to the secular power to be burned. Tho 
inquisitors had a discretion to allow the accused to make 
the canonical purgation by oath instead of undiTgoing 
corporal torture, but the rule which allows this to be done 
at the same time discountenances it as fallacious It is 
remarkable that the rules do not allow much greater 
eflBcacy to torture. They speak of it almost in the terms 
of Roman law as dangerous and uncertain, and depending 
for its effects on physical strength. Torture had ceased 
to bo inflicted before the suppression of the I nquisition, 
and in 1816 a papal bull decreed that torture should cease, 
that proceedings should be public, and that the accuser 
should be confronted with tho accused. It was still, 
however, customary for the fiscal, even in the latest times, 
to end the requisition by demanding torture as a matter of 
form. The rules in themselves were not so cruel as tlio con- 
struction put upon them by the inquisitors. For instance, 
by Torquemada's instructions torture could not be repeated 
unless m case of retractation. This led to the subtJet} of 
calling a renewed torture a continuation, and not a repe- 
tition.*^ The rules of Torquemada and of Valch^s are tliosc 
of the greatest histott'eal importance, the latter forming 
the code of tho Holy Office until its suj)prcssion, not only 


w Tho rules will be foun<l iii Lloreiite’s Ilisi oj the Inquisition, (c. 
vi , xxii. 

A rase of actual torture oceurreil in Spam in llic case of Van 
Halen, in 1817, in s]»ite of the pn})al bull. In South America, as late 
as 1809, power to torture was conlerrod on incjuisitors by the dean 
and chapter of Santiago See Frnnusco Moyen, or the Inquisition 
in South America, by B. V. Matkenna (tiaiihl. by J. W. Dufly, 
1869), p. 217. 

Prescott, Ferdinand and Isabella, vol. i. p. t>27. 


464 TORTURE 


jn S)3ain, but in other countries where the Inquisition was 
established. But several other codes of procedure existed 
before the final perfection of the system by Vald6a The 
earliest is perhaps the instructions for inquisitors {Direc- 
torium Inquisitoruni) compiled a century earlier than 
Torquemada by Nicholas Eymerico, grand inquisitor of 
Aragon about lt368.^ Rules of practice were also framed 
two centuries later by Simancas, whose position as an 
apologist has been already stated. The text-book of pro- 
cedure of the Italian Inquisition was the Sacro ArsmaU.^ 
In the Netherlands, Francis Van dor Heist was appointed 
inquisitor-general in 1521, with authority to torture heretics 
without observing the ordinary forms of law, and without 
appeal.^ In 1545 and 1550 instructions for the guidance 
of inquisitors were issued by Charles V.^ The liability of 
a judge for exceeding the law was not always recognized 
by the Inquisition to the same extent as by the lay 
tribunals. Llorente gives an instance of a warrant by an 
inquisitor to a licentiate ordering the torture of an accused 
person, and protesting that, in case of death or fracture of 
limbs, the fact is not to be imputed to the licentiate.^ 

Thus far of the law. In practice all the ingenuity of 
cruelty was exercised to find new modes of torment.^ 
These cruelties led at times to remonstrance from the civil 
power. One example is the edict of Philip II. just 
mentioned. Another and an earlier one is an ordonnance 
of Philip the Fair, in 1302, bidding the Inquisition confine 
itself within the limits of the law.^ At Venice the senate 
decreed that three senators should be present as inquisitors. 
Further details of the varieties of torture will be found, by 
those curious in such matters, in the works of Llorente, 
Herculano {History of the In/iuisition in Portugal)^ Motley, 
(larrido and Cayley, and Picart, to which may be added 
works giving accounts of the sufferings of individuals 
under the Inquisition, such as the narrative of the suffer- 
ings of William Lithgow at Malaga in 1622 and of Van 
llalen in 1817, and (in the Spanish and Portuguese 
colonies) the cases of Francisco Moyen in Chili, and of 
Dellon at (loa in 1673.® Mental torture may be exempli- 
fied by Excommunication (y.t/.), and by the secrecy and 
uncertainty of the proceedings of the inquisitors. 

As the practice of torture, both by the civil and 
ecclesiastical power, became more systematized, it grew to 
be the subject of casuistical inquiry by churchmen, to an 
extent far exceeding the scanty discussion of the question 
in the text of the canon law. It will be sufficient here to 
cite as an example the treatment of it by Liguori, who 
incorporates the opinions of many of the Spanish casuists. 
On the whole, his views appear to be more humane than the 
prevailing practice. The object of torture he defines very 
neatly as being to turn semiplena intojo/cna prohatio. For 
this proper indicia are necessary. He then proceeds 
to decide certain questions which had arisen, the most 
interesting of which deal with the nature of the sin of 
which the accused and the judge are guilty in particular 
instancea A judge sins gravely if he does not attempt all 

^ An edition was pablished at Rome in 1558, and a compendium 
at Lisbhn in 1762, and by Marchena at Montpellier in 1821. 

^ The only edition which the writer has seen ia dated Genoa and 
Perugia, 1658. 

* Motley, Dutch Republic, vol. i. p. 528. 

^ Id., p. 829. * Llorente, c. xiv. 

* Among others were the gradual pouring of water drop by drop on 
a particular spot of the body, the tormento de toea, or pounng of 
water into a gauze bag in the throat, which gradually forced the gauze 
into the stomach, and the pMtola, or swinging pendulum, so graphi* 
eally described in one of Edgar Poe's tales. 

^ Ordinances dcs Reis, vol. i. p. 846. 

* The history of Dellon'e narrative of his experiences in the prison 
sit the Inquisition is remarkable. It was translated into English in 
1688 by the Rev. R. Wharton, a chaplain of Archbishop Sancroft, 
but was refused a licence, as being contrary to the king's religion, and 
the publisher was imprisoned. 


milder means of discovering truth before resorting to tor- 
ture. He sins in a criminal cause, or in one of notable 
infamy, if he binds the accused by oath to tell the truth 
before there is proof against him. It is the same if with- 
out oath he uses threats, terror, or exhibition of torments 
to confound the witness.^ If any one, to avoid grave 
torments, charges himself with a capital crime, he does not 
sin mortally.^^ It was a doubtful question whether he 
sinnod gravely in such a case. 

England , — It is the boast of the common law of 
England that it never recognized torture as legal. One, 
perhaps the chief, reason for this position taken by the law 
is the difference of the nature of the procedure in criminal 
cases from that in general u.se in Continental countries. 
To use words more familiar in foreign jurisprudence, the 
English system is accusatorial as distinguished from 
inquisitorial. The common law of England has always 
shown itself averse to the inquisitorial system, and so (at 
least in theory) to the torture which may be regarded as 
an outcome of the system whose one end was to obtain a 
confession from the accused. The tendency of the small 
amount of statute law bearing on the subject is in the 
same direction. It was provided by Magna Charta, § 29, 

that no free man should be destroyed in any 

way unless by legal judgment of his equals or by the law 
of the land.*' On this Sir E. Coke comments, ** No man 
destroyed, <kc., that is, forejudged of life or limb, dis- 
inherited, or i)ut to torture or death.”^^ The Act of 27 
Hen. VIII. c. 4 enacted that, owing to the frequent escape 
of pirates in trials by the civil law, “ the nature whereof 
is that before any judgment of death can be given against 
the offenders they must plainly confc.s8 their offence (which 
they will never do without torture or pains),” such persons 
should be tried by jury before commissioners under the 
Great Seal. Penally, the Bill of Rights provided that cruel 
and unusual punishments ought not to be inflicted. The 
opinions of the judges have been invariably against torture 
in theory, however much some of them may have been led 
to countenance it in practice. The strongest authority is 
the resolution of the judges in Felton's case (1628), that 
he ought not by the law to be tortured by the rack, for no 
such punishment is known or allowed by our law.” In 
accordance with this are the opinions of Sir John 
Fortescue,^* Sir Thomas Smith, and Sir E. Coke. The 
latter says, — “ As there is no law to warrant tortures in 
this land, nor can they be justified by any prescription, 
being so lately brought in.” In spite of all this torture 
in criminal proceedings was inflicted in England with more 
or less frequency for some centuries, both as a moans of 
obtaining evidence and as a part of the punishment. But 
it should be remarked that torture of the former kind was 
invariably ordered by the crown or council, or by some 
tribunal of extraordinary authority, such as the Star 
Chamber, not professing to be bound by the rules of the 
common law. In only two instances was a warrant to 
torture issued to a common law judge. 

A licence to torture is found as early as the Pipe Roll 
of 34 Hen. The Templars (see Templars) were 

tortured in 1310 by royal warr ant addressed to the mayor 

• Thcol, Mor,, bk. ix. § 202. « § 274. »» 2 Inst, 486. 

^ 8 Slate Trials, 871. De Laudibus Legum Anglise, c. 2& 

ComnumweaUh of England, bk. il. c. 27. It ia curious that Sir 
T. Smith, with all his hatred of torture, was directed by a warrant 
under the queen’s seal alone (not through the council) to torture the 
duke of Norfolk’s servants in 1571. In a letter to Lord Burghley he 
pleaded for exemption from so thankless a task. 

8 Jnst,, 85. Nevertheless, in the trial of Lords Essex and South- 
ampton, Ck>k6 is found extolling the queen's mercy for not racking or 
torturing the accused, 1 State Trials, 1338. 

Jardine, Reading on the Use of Torture in the CrinUnal Lose of 
England (1887), p. 52. 

Pike, Uist, of Crime in England, vol. I. p. 427. 
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and sheriffs of London.^ In this case it is recorded that | 
torture was unknown in lilnglancl, and that no torturer was 
to be found in the realm.^ A commission was issued con- 
cerning the tortures at Newgate in 1334.^ The rack in 
the Tower is said to have been introduced by the duke of 
Exeter in the reign of Henry VI., and to have been thence 
called “ the duke of Exeter’s daughter, ” * In this reign 
torture seems to have taken its place as a part of what may 
be called extraordinary criminal procedure, claimed, and 
it may be said: tacitly recognized, as exercisable by virtue 
of the prerogative, and continued in use down to 1640.® 
The infliction of torture gradually became more common 
under the Tudor monarchs. IT nder Henry VIII. it appears 
to have been in frequent use. Only two cases are recorded 
under Edward VI., and eight under Mary.® The reign of 
Elizabeth was its culminating point. In the words of 
Hallara, “ the rack seldom stood idle in the Tower for all 
the latter part of Elizabeth’s reign. The varieties of 
torture used at this period are fully described by Dr 
Lingard,® and consisted of the rack, the scavenger’s 
daughter,® the iron gauntlets or bilboes, and the cell 
called “ Little Ease.” The registers of the council during 
the Tudor and early Stuart reigns are full of entries as to 
the use of torture, both for state and for ordinary offences.^® 
Among notable prisoners put to the torture were Anne 
Ascue, the Jesuit Campion, Ouy Fawkes, and Peacham 
(who was examined by Bacon before torture, in torture, 
and after torture ”).^‘^ The prevalence of torture in 
Elizabeth’s reign led to the well-known defence attributed 
to Lord Burghloy, “ A declaration of the favourable dealing 
of Her Majesty’s commissioners appointed for the examin- 
ation of certain traitors, and of tortures unjustly reported 
to be done upon them for matter of religion,” 1583.^"* 
The use of torture in England being always of an extra- 
ordinary and extra-judicial nature, it is comparatively 
certain that it could hardly have been applied with that 
observation of forms which existed in countries where it 
was regulated by law. There were no rules and no re- 
sponsibility beyond the will of the crown or council. This 
irresponsibility is urged by Selden as a strong objection 
to the use of torture. 

So far of what may be called torture proper, to which 
the common law professed itself a stranger. There w’ere, 
liowevor, cases fully recognized by the common law which 
differed from torture only in name. The jteiiu forte et 
dure was a notable example of this. If a prisoner stood 
mute of malice instead of pleading, he was condemned to 
the 2>eine, that is, to be stretched upon his back and to 
have iron laid upon him as much as he could bear, and 
more, and so to continue, fed ui)on bad bread and stagnant 
water through alternate days until he pleaded kj : died.^’* It 

^ Rymer, FoBdera, vol. iii. 228, 232. 

^ Uallam, Middle Ages, vol. iii. p. 232. 

® Pike, vol. i. p 481. ^ 3 Inst.^ 34. 

® This IS the date of the latest wan'ant in Mr Jaidiiic’s work. 

® It is to be noticed, as Mr Jardme observes, that all these are 
cases of an ordinary nature, and nffoni no grouial for the assertions 
made by Strutt and Bishop Barnet that torture was used to heretics 
as heretics. ^ Const, Hist , vol. i p. 201. 

® Hist, of England^ vol. viii., api>endix, note v. 

• These two were exactly opposite in principle. The rnc.^ stretched 
the limbs of the sufferer ; the scavenger’s daughter compressed him 
into a ball. 

1** Fifty-five of these will be found in the appendix to Mr Jardine’a 
work. An ordinary robber of plate was threatened with torture in 
1567. — Fnmde, Hist, of England^ vol. viii. p. 886. 

It i.s not certain whether he was racked, but probably he was, 
in accordance with the king’s letter: — “ If he will not otherwise con- 
fess, the gentlest tortures are to be first used to him, and so on, step 
by step, to the most severe, and so God speed the good work.” 

Dalrymple, Memoirs and LetUrs of Javuu /., p. 58 ; Macaulay’s 
Essay on the Works of Bacon. 

L»ml Somers’s Tracts^ vol. i. p. 189 ** Tahh Talk^ “Trial.” 

^ Stephen, Hist, of the Criminal Lato^ vol. i. p. 297. 


was abolished by 12 Geo. HI. c. 20. 7 and 8 Geo. IV. c. 28 
enacted that a plea of “ not guilty ” should be entered for 
a prisoner so standing mute. A case of occurred 
as lately as 1726. At times tying the thumbs with whip- 
cord was used instead of the peine. This was said to be a 
common practice at the Old Bailey up to the last century. 

In trials for witchcraft tlie legal proceedings often partook 
of the nature of torture, as in the throwing of the reputed 
witch into a pond to see whether she would sink or swim, 
in drawing her blood, and in thrusting pins into the body 
to try to find the insensible spot. Confessions, too, appear 
to have been often extorted by actual torture, and torture 
of an unusual nature, as the devil was sup[) 0 .sed to protect 
his votaries from the effects of ordinary torture. 

Torture as a part of the punishment existed in fact, if 
not in name, down to a very recent period. Mutilation 
as a punishment appears in some of the pre-Conquest 
codes, such as those of Alfred, Athelstan, and Canute. 
Bracton, who does not notice torture as a means of obtain- 
ing evidence, divides corporal punishment into that inflicted 
with and without torture.^” Later instances are the punish- 
ment of burning to death inflicted on heretics under the 
Six Articles (31 Hen. VIII. c. 14) and other Acts, and on 
women for petit trea.son (abolished by 30 Geo. 111. c. 48), 
the mutilation inflicted for violence in a royal palace by 
33 Hen. VIII. c. 12, the punishment for high treason, 
which existed nominally until 1870 (see Treason), the 
pillory (abolished by 7 Will. IV. and 1 Vict. c. 23), the 
stocks, and the burning in the hand for felony (abolished 
by 19 Geo. in. c. 74). Corj»oral punishment now exists 
only in the case of juvenile offenders (see JSummary 
Jurisdiction) and of robbeiy with violence (see Theft). 
It was abolished in the army by the Army Act, 1881.^® 

Scotland , — Torture was long a recognized part of Scottish criminal 
procedure, niid w.is ackiiowledgod as such b> many Acts and warrants 
of tlic Scottish parliament, and warrants of the crown and the privy 
council Some of the more imjiortant instances are the following. 
In 1542 the formt.irc of John, Lord (ihimmis, was reduced by the 
parliament as having procccilcd on a confession extoited by threats 
of the **pyncb.inki8.” In 1.507 four persons were ordered ]>y tlie 
Privy Council to be tortured for comjilicity in Dai nicy’s murder 
111 1591 a commission issued to tortuie ccituin persons a<*cust*d of 
witchciaft.*^ James VI., in 1 596, emjiowered tlie }»rovost and bailic.s 
of Kthiiburgb to try rioteis by torture. The torture \\{is applied 
to Rhyiid in IbOO, on a charge of being pi ivy to tl • Gowiio Jbuise 
toiKspiracy.**** Two Acts in 1649 dealt with toilurc. one took tho 
form of a warrant to examine witnesses against 'William Bin ton by 
any form of probation,®* the oilier of a w.*irrant to a eominitteo to 
inqniro as to the use of torture against [lerboiib susjieeted of witch- 
craft®* In 1650 the ])arliament ordained the eoimiiittce jqipointed 
for tho exaininatiou of ])risoners to intimate to Colonel Sibbald 
that if his examination were not satisfactory tin. parliament would 
ordain him to bo tortured. The judges, iii 1689, were empowered 
by the e.state.s to tortuie Chiesly of Daliy»», charged with tho 
murder of the Lord President Lockhart, iii order to discover ac 
complices. In the same year the use of torture without evidence 
or ill ordinary cases was ileelarcd illegal in tlie Claim of Right. 
The careful wording of this will be noticed : it docs not object to 
torture altogether, but reserves it for cases where a biusis of 
evidence had already been laid, and for crimes of great gravity, 
thus admitting tho dangerous jiniieiple, foiiiided on Konmii law, 
that tho importanee of the crinie is a reason for depaiiing fiom the 
ordinary rules of justice. However great the enme, il is no more 
certain than in the case of a crime of less gravity that tho person 
accused was tho person wlio committed it. A warrant issued in 
the same year to put to tho torture certain persons aceuseil of con- 
spiring against the Government, and also eei tain diagoons suspected 
of corresponding mth Lord Dundee In 1690 iin Act jMih!5ed recit- 
ing tho torture of William Cai. stares, a minister, in 1683, and r*. 


Stephen, vol, i. p. 300 ; Keljmg, Reports^ p. 27. 

The BUpcrstltioa was that any one drawing u witch s blooci was 
ree from her power. This is alluded to in Henry P/., pt. i. act i. 
c. 5 ; “ Blood will I draw on thee ; thou art a witch. 

18 1045. Vict. c. 9, § 7. 

Register of the Prwy Councxlf vol. i. j) 525. 

« /6W.. vol iv. p. 680. vol. vL p 156 

» c. m 370. 
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entablMhing his competency as a witness.^ The last wamnt appears 
to be one in 1690 for torturing a man accused of rape and murder. 
In 1708 torture in Scotland was finally abolished by 7 Anno c. 21, 
§ 5. Many details of the tortures inflicted will be found in 
Pitcairn*s CHmxnal Trials and the introduction to Maclaurin’s 
Criminal Cases. Among other varieties — the nature of some of 
them can only be guessed — were the rack, the ]>ilniewinkis, the 
boot,* the caschiedaws, the lang imis, the narrow-bore, and, worst 
of all, the waking, or artificial prevention of sleep.* The ingenuity 
of torture was exercised ill a smcial degree on charges of witchcraft, 
notably in the reign of James Vl., an expert both m witchcraft and 
in torture. The Act of 1649 already cited shows that the prin- 
ciple survived him. Under the government of the dukes of 
Lauderdale and York torture as a practice in cliarges of religious 
and political oflences reached its height. “The privy council was 
neeustomed to extort confessions by torture ; that grim divan of 
bishops, lawyers, and peers sucking in the groans of each undaunted 
enthusiast, in hope that some imperfect avowal might lead to the 
sacrifice of other vietinis, or at least warrant the execution of the 
present”^ With such exaiiiplos before them in the law, it is 
scarcely to be wondered at that jiersons in positions of authority, 
especially the nobility, sometimes exceeded the law and inflicted 
torture at their own will and for their own purposes. There aio 
several instances in the register of the privy council of suits 
against such persons, c.g., against the earl of Orkney, in 1605, for 
putting a son of Sir Patrick ISellenden in the boots. 

Ireland seems to have enjoyed a comparative immunity from 
torture. It was not recognized by the common or statute law, and 
the cases of its infliction do not ap])car to be numerous. In 1566 
the president and council of Minister, or any three of them, were 
empowered to inflict torture, **iii cases nece.s8ary, ujion vohoment 
presumption of any great oflenee in any party committed against 
the Queen’s Majesty.”® In 1583 Hurley, an Irish ]»riest, was 
tortured in Dublin, by toasting his feet against the fire with hot 
boots.”® In the case of Myagh, iii 15S1, the accused was brought 
over from Ireland by command of the lord iloputy to be tortured 
in the Tow*er.^ In 1615 one O’Kcunan was put to the rack in 
Dublin by virtue of the lord deputy’s commission.® In 1627 the 
lord deputy doubted whether ho had authority to put a ]iriest 
named O’Cullcnan to the rack. An answer was returned by Lord 
Killultagh to the effect that ‘*you ought to rack him if you saw 
cause and hang him if you found reason. ” ® 

JiritUh Colmuesand Dependencies . — The infliction of torture in any 
British colony or dependency has usually been regarded as contrary 
to law, and ordered only by arbitrary authority. It is true that in 
the trial of Sir Thomas Ficton in 1806, for subjecting, while governor 
of Trinidad, a woman named Lui-sa Calderon to the to.tuie of the 
picquet,**^ one of the grounds of defence was that such torture wa.s 
authorized by the Spanish law of the island, but the accused was 
convicted in s(>ite of this defence, and the final decision of the 
Court of King’s Bench, in 181 2, decreeing a respite of the defendant’s 
recognizances till further ohicr, was perhaps not so much an 
affirmation of the legality in the particular instance as the practical 
expression of a wish to spare an eminent ])ublic servant.^* As to 
India, the second charge against Warren Hastings was extortion 
from tho begums of Oudo by means of the torture of their servants.^* 
In the ]»resent Indian Penal Code and Evidence Act there are pro- 
visions intended, as Sir James Stenhen says,!® ^ pi event the 
practice of torture by the police for the purpose of extracting con- 
tessions from ])ersoii8 in their custody.*® In Ceylon torture, which 
had been allowed under the Dutch governincnt, was expressly 
abolished by royal proclamation in 1799. 

United States . — One insfance of the jjeine forte et dure is known. 
It was inflicted in 1692 on (liles Cory of Salem, who refused to 
plead when arraigned for witchcraft* The constitution of the 
United States provides, in the words of the Bill of Rights, that 
*.ruel and unusual punishments are not to be inflicted.*® This is 
‘epeated in the constitutions ot most States. Tho infliction of cruel 
and unusual punishment by the master or officer of an American 
vessel 0 X 1 the high seas, or within the maritime jurisdiction of the 
United States, is punishable with fine or imprisonment, or both.*^ 


1 The thamhacrevr with which CarsUires had been t«)rtared was afterwards 
presented to him as a reinenihraiico by the Prl>y Council. 

* Persons subjected to more than usual torture from the boot were said to bo 
** extremely booted.” 

* This seems to have been used in one case in England. Lecky, BationaXttm 
in Europe, vol. i. p. 122. 

* Hallam, Const. Hist., vol. ill. p. 436. See Burnet, Hist, of Own Time, vol. 1. 
p. 363, and Scotland, vol. xxi. p. 316. 

A Froude, Hist, of Engkmd, v(»l. vlli. p. 836. • Ibid., voL xi. p. 368. 

7 Jaidiiie, p. 29. * Cal. State Papers (Irish series, 1613-1625), p. 78. 

* Jardine, p. 34. 

!0 In tlie plcquet the suifbrer was supported only on tlie great toe (which rested 
on a sharp stake), and by a rope attached to one arm. 

80 State Trials, 449. 

19 See the Report of the Proceedings, vol. i., and kfacanlay's Essay on Wemn 
Haatings. 19 Stephen, Indian Evidenee Act, p. 126. 

H 827-881 of Code ; 23-27 of Act. 

16 Bouvier, law Ihet., s.v. ‘*Pelno Forte et Dure.” 

96 Amendments. Art vIjL 97 Hevised Stat., ( 3347. 
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JontineiUal States . — ^The principles of Roman law were generally 
adopted. Want of imaco unfortunately prevents a detailed exami- 
nation of the law of other countries, but that of Italy may fairly 
be taken as the type of a system which reached at its maturity a 
certain revolting completeness of which it is difficult to speak with 
patience. The law as it existed in Italy is contained in a long line 
of authorities, chiefly supplied by tho school of Bologna, beginning 
with the glossatores and coming down through tho post-glossatores, 
until the system attained its perfection in the vast work of 
Farinaccins, written early in the 17th century, where every pos- 
sible question that could arise is treated with elaborate minuteness. 
The writings of jurists were supplemented by a large body of legis- 
lative enactments in most of the Italian states, extending from the 
constitutions of the emperor Frederick II. down to the last century. 
It is not until Bartolus (1314-1857) that the law begins to assume 
a defluito and complete form In his commentary on book xlviii. 
of the Digest he follows Roman law closely, but introduces some 
further refinements: e.g., though loudin|; questions may not be 
asked in the main inquiry they arc admissible as subsidiary. There 
is a beginning of classification of indicia. A very full discussion 
of tho law is contained in the work on practice of Hippolytus de 
Marsiliis,*® a jurist of Bologna, notorious, on his own admission, as 
the inventor of the torturo of keeping without sleep. Ho defines 
the f]uestion as inquisitio veriUUis per tormenta et cordis dolorem, 
thus locognizing the mental as well as the physical elements in 
tomire. it was to be used only in capital cases and atrocious crimes. 
The works of Farinaccius and of Julius Clarus nearly a century 
later were of great authority from the high official positions filled 
by the writers. Farinaccius was procurator-general to Pope Paul V. , 
and his disciisbion of torture is one of the most complete of any.!® 
It occupies 251 closely ]>rinted folio pages with double columns. 
The length at which the subject is treated is one of the best proofs 
of the science to which it had been reduced. The chief feature of 
tho work is the minute and skilful aiialj'sis of indicia, fama, 
prsesumpiio, and other technical terms, lilany definitions of indicium 
are suggested, the best perhaps being conjectura ex probabilibus et non 
neccssamis orta, a qiiibu.s potest afjcssc veritassed non verisimililvdo. 
For every infliction of torture a distinct vidieium is required. But 
this rule does not apply where it is inflicted for discovering 
accomplices or for discovering a crime other than that for whicli it 
was originally inflicted. Torture may bo ordered in all criminal 
cases, except small oflences, and in certain civil cases, such as 
denial of a dcimitum, bankruptcy, usurj', treasure trove, and fiscal 
cases. It may lie inflicted on all persons, unless specially exempted 
(clergy, minors, Ac.), and oven those exempted may In) tortured 
by command of the sovereign. There are three kinds of torture, 
Icvis, gravis, and gravissima, the firet and second corresponding to 
the ordinary torture of French writers, the last to the extraordinary, 
Tho extraordinary or gravissima was as much as could possibly be 
borne without destroying life. An immense variety of tortures is 
mentioned, the most usual being the tying of one hand only with 
the cord. Tho judge could not begin with toiture; it was only 
nsubsidium. If inflicted without due course of law, it was void 
as a proof. The judge was liable to i>ona]ties if ho tortured without 
proper indicia, if a privileged person, or if to the extent that death 
or permanent illness was the result An iinineiiso variety of tor- 
tures is mentioned, and the list tended to grow, for, as Farinac- 
cius says, judges continually invented now modes of torture to 

I ilease themselves. Numerous casuistical questions are treated at 
ength. Could a priest reveal an ackiiowlptlgmorit of an intended 
crime made to him in confession ? What kinds of reports or how 
much hearsay ovidcnco constituted fame ? How far was a con- 
fession allowed to be extorted by blamlislimoiits or false promises 
on tho part of the judge ? Were there three or five grades in 
torture ? Julius Clarus of Alessandria was a member of the council 
of Philip II.*® To a great extent he follows Farinaccius. He puts 
the questions for the consideration of tho judge with great clear- 
ness. They are— whether (1) a crime has l^en committed, (2) 
the charge is one in which torture is admissible, (3) the fact cun 
1)0 proved otherwise, (4) tlio crime was secret or open, (5) the object 
of the torture is to elicit confession of crime or discovery of 
accomplices. He admits the tremendous fK>wer given to a judge of 
torturing witness should he suspect that the latter knows the 
truth and Is concealing it. An accuser may not be racked with 
the accused in order to test his sincerity. Tho clergy can be 
tortured only in charges of treason, poisoning, and violation of 
tombs. On the great question whetiier there are throe or five 
grades, he decides in favour of five, viz., threats, taking to the 
place of torment, stripping and binding, lifting on tho rack, rack- 
ing. Other Italian writers of less eminence have been referred to 
for the purposes of this .article. The burden of their writings is 
practiciuly the same, but they have not attained tho systematic 
tierfection of Farinaccius. Citations from many of them are made 
oy Manzoni (see below). Among others are Quido de Siizara, Paris 

9S praeiica Crimina/is quse Aosrolda nuneupatur, Venice, 1383 

9S Ptosis et Theorita Crimtnalis, bk. II. tit. v. qusBSt. 88-31, Fruikfort, 1623. 

*® Praettea Criminalis FinaHSt Lyons. 1637. 
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de Puteo, .Addins BosBios of Milan, CasoniiB of Venice, Decianus, 
Folleritu, and Tranquillus AmbrosianuB, whoBO works cover the 
Mriod from the IStli to the end of the 17th century. The law 
depended mainly on the writin|[B of the juriats as interpreters 
of eastern. At the same time in all or nearly all the Italian 
states the customary law was limited, supplemented, or amended 
by legislation. That a check by legislative authority was neces- 
sary appears from the glimpses afforded by the writings of the 
junsts that the letter of the law was by no means always fol- 
lowed.^ The earliest legislation after the Roman law seems to 
be the constitutions of the emperor Frederick II. for Sicily pro- 
mulgated in 1231. 

Several instances of the torture of eminent persons occur in 
Italian history. The historical case of the greatest literary interest 
is that of the persons accused of bringing the plague into Milan 
in 1630 by smearing the walls of houses with poison. An anal} sis 
of the case was undertaken by Verri^ and Mauzoni,* and puts ni a 
clear light some of the abuses to which the system led in times 
of popular panic. Convincing arguments are urged by Manzuni, 
after an exhaustive review of the authorities, to provo the ground- 
lessness of the charge on which two innocent persons underwent 
the torture of the eamapfij or hempen cord (the effect of which was 
partial or conijilete dislocation of the wrist), and afterwards suffered 
death by breaking on the wheel. The main arguments, shortly 
stated, are these, all based upon the evidence as recorded, and the 
law as laid down by jurists. (1) The unsupported evidence of an 
accoinplico was treated as an indicium in a case not one of those 
oxeeptioiiul ones in which such an Munum was sufficient. The 
evidence of two witnesses or a confession by the accused was neces- 
sary to establish a remote indicium^ such as lying. (2) Hearsay 
evidence was received when primary evidence was obtainable. (3) 
The confession made under torture was not ratified afterwards. 
(4) It was made iu consequence of a promise of impunity. (5) It 
was of an impossible crime. 

Much general Infonnation on the aubject will be found in the works of Mi I.ca 
and Mr Leekjr, to which icfercncc has alieady been made, in tlie Pmntf Cyclo- 
pwdia^ B.V. Torture,*’ In Zedlei's Vnxvertal Lexicon^ s.v. ’’Tortur," and In 
Meyer's E^rit <lr« Inftitutions JudMatrei. For England, Jardliie's m nrk is the 
standard authority. Thirty ‘Six kinds of torture are desciibed in Mc>ers Kon- 
ver»attoM>LfrikoJt, s v. ^‘Toitur.’* Inatrunionts of torture are still preserved in 
the Tower of London niid in tlie museums of Municli, Uatisbon, NnremlMTg, 'Jlio 
Hague, and other places. Tho<«o at the Tower uie the lion collar, the bllbo<‘s, tlie 
thumbM'n'w, and the scavenger’s daughtci . There is also a model of one of ilie 
forms of tho rack. (J. Wf.) 

TORY. See Whig and Tory. 

TOTEMISM. A totem is a class of material objects 
which a savage regards with superstitious respect, believing 
that theie exists between him and every member of the 
class an intimate and altogether special relation. The 
name is derived from an Ojibway (Chippeway) word which 
was first introduced into literature, so far as appears, by 
J. Long, an Indian interpreter of last century, who spelt 
it totam.^ The connexion between a man and his totem 
is mutually beneficent : the totem protects the man, and 
tho man shows his respect for the totem in various ways, 
by not killing it if it be an animal, and not cutting or 
gathering it if it be a ])lant As distinguished from a 
fetich, a totem is never an isolated individual, but always 
a class of objects, generally a species of animals or of 
plants, more rarely a class of inanimate natural objects, 
very rarely a class of artificial objects, 
ds of Considered in relation to men, totems are of at least 
three kinds : — (1) the clan totem, common to a whole clan, 
and passing by inheritance from generation to generation ; 
(2) the sex totem, common either to all tho males or to all 
the females of a tribe, to the exclusion in cither case of 
the other sex ; (3) the individual totem, belonging to a 
single individual and not passing to his descendants. 
Other kinds of totems exist and will be noticed, but they 
may perhaps be regarded as varieties of the clan totem. 
The latter is by far the most important of all ; and where 
we speak of totems or totemism without qualification the ; 
reference is always to the clan totem. 

The Clan ToUm , — The clan totem is reverenced by a 
>1- body of men and women who c a ll themselves by the name 

' For iBstonce, Paris de Puteo illuRtrates the extra-legal enielties 
sometimes practised by asserting that he saw a judge seize an accused 
by the hair of th^ head and dash his head against a in order to 
extort a confession. * ^ Osservazioni sulla Tortura. 

* JStoria della Colonna If0me, 

^ Vbyopes and Travels of an Indian Interpreter^ p. 86, 1791. 
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of the totem, believe themHclves to be of one blood, de- 
scendants of a common ancestor, and are bound together 
by common obligations to each other and by a common 
faith in the totem. Totemism is thus both a religious and 
a social system. In its religious aspect it consists of the 
relations of mutual respect and protection between a man 
and his totem ; in its social aspect it consists of tho rela- 
tions of the clansmen to each other and to men of other 
clans. In the later history of totemism these two sides, 
the religious and the social, tend to part company ; tho 
social system sometimes survives the religious ; and, on 
the other hand, religion sometimes bears traces of totemism 
in countries where the social system based on totemism 
has disappeared. Wc begin with the religious side. 

Totemism as a Helif/wn^ or the Jifhiilo/i between a Man Totem- 
and his Totem, — Tho members of a totem clau call them- isni as a 
selves by the name of their totem, and commonly believe religion, 
themselves to be actually descended from it. 

Thus the Turtle clan of tho Iroi^uom are desrciidcd from a fat Descent 
turtle, which, burdened by the weight of its shell iii walking, con- from 
trived by great exertions to throw it off, and thereafter gradually totem, 
developed into a man.® The Uray-Fish clau of the Choctaws were 
originally cray-fish and lived underground, coming up on asionally 
through the mud to the surface. Once a paity of Choctaws smoked 
them out, and. treating them kindly, taught them the Choetaw 
language, taught them to walk on two legs, nindc them cut off tlieii 
toe nails and pluck tho hair from their bodies, after which they 
adopted them into the tribe. But the rest of their kindled, the 
cray-fish, are still living underground.® I'he Osages are desceiulcd 
from a male snail and a lemale lieaver. The snail burst liis shell, 
devcloTied arms, feet, and legs, and lK.‘CHme a hue tail man; after- 
wards lie married tho hcavei maid ^ Some of the duns of western 
Australia are descended from ducks, kwmus, ami other w'aterfowl." 

Ill Senegambia each family or dun is descended fioiu an nniiiiiil 
(hippopotamus, scorpion, Ac.) with which it counts kindred.** 

Suinewhat different are the myths in which a human ancestress 
is said to have given birth to an unimal of the totem species 
Thus tho Snake dan among the Moquis of Aiizona are descended 
from a woman who g;ive birth to siiukes The Bakalai in w'cstcrn 
equatorial Africa hehevo that tlicir women once gave birth to the 
totem Animals; one w'oinan biought foith a call, others a crocodile, 
hip{)opotamu.., jiionkey, boa, and wild pig.“ 

Bolieving himself to be descended from, and therefore Respect 
akin to, his totem, the savage naturally treats it with respect, t 
If it is an animal ho will not, as a rule, kill nor eat it. In ^ 
the Mount Gambier tribe (South Australia) “a man docs 
not kill or use as food any of tlio animals of the same sul>- 
division with himself, excepting when hunger compels; and 
then they express sorrow for having to cat then wnignvff 
(friends) or iumanang (their flesh). AVhen using the last 
word they touch tlieir breasts, to indicate the close relation- 
ship, meaning almost a part of themselves. 

To illustrate : — One day one of the blacks killed a crow Three 
or four days afterwards a Booitwa (j*iov\ ) named Ijurry died. Ho 
hail Im'cii uiling for some days, hut the killing of Ins 'tcingimij 
hastened liis death. The tribes about the Gulf of Carpcntaiia 
gi’eatly reverence their totems: if any one weic to kill the totem 
animal in presence of the man whose totem it was, the latter wnubl 
say, ** What for you kill that fellow ? th«t iny father ! ” or “ That 
brother belonging to me you have killed ; wdiy did you tlo it 
Sir George Grey says of the western Aiistialiaii tubes that a num 
will never kill an animal of his kohong (totem) species if he limls 
it asleep; “indeed, he always kills it reluctantly, and imei 
without affording it a chance to escape. Tlii.s arises from the 
family belief that some one imlividual of the speticMs Ihcir nearest 
friena, to kill whom W'ould be a great crimt, and to be cuMdiilly 
avoided.***® Amongst the Indians ot British (’j)luin])ni a man will 

• Second Annual Jieport of the Rurenu of Kihnoloqv, Washington, 

1883, p. 77. • Cathn, North American Indians, n. }). 128. 

^ Schoolcraft, The American Indians, p. Pi3 sg ; Jjewis and (^larkt, 

Travels to the ^urce of the Missouri Hirer, London,^ i. p. 12. 

® Sir George Grey, Vocabidary of Dialcctc of S. II . Austialia. 

® Revue i Kthnographie, m. p. 396, v ]>. 81 

Bourke, Snake Dance of the Moquis of Arizona, p. 1/7. 

** Du Chaillu, ExpUnratiims m JCgautorial Africa, p. 308. 

*» Stewart in Fison and Howitt, Kamdaim and Kuniat, p. 1C9. 

*® Jour, Anthrop, Inst, xiii. p. 300. , . 

Grey, Journals of Two Exi>cditum<i in North-West and Wcatem 
Australia, ii. p. 228. 
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never kill his totem animal ; if he sees another do it, he will hide 
his face for shame, and afterwards demand compensation for 
the act. Whenever one of these Indians exhibits his totem 
badge (as by painting it on his forehead), all persons of the same 
totem are bound to do honour to it by casting proj)erty before it. ^ 
The Damaros in South Africa are divided into totem clans, called 
^^candas*'; and according to the clan to which they belong they 
refuse to partake, of an ox marked with black, white, or red 
snots, or of a sheep without horns, or of draught oxen. Some of 
tliem will not even touch vessels in which such food has been 
cooked, and avoid even the smoke of the fire which has been used 
to cook it ^ The negroes of Senogamhia do not eat their totems. ^ 
The Mundaj, (or Muudaiis) and Oraons in Bengal, who are divided 
into exogamous totem clans, will not kill or eat the totem animals 
which give their names to the clans.^ A remarkable feature of 
some of tliese Oraon totems is that they are not whole animals, but 
parts of animals, as the head of a tortoise, the stomach of a pig. 
In such cases (which are not confined to Bengal) li is of course 
not the whole animal, but only the special pint, that the clans- 
men are forbidden to eat Such totems may be distiiiginshed as 
Split f^plit totems* The dagann&thi Kumlidr in Bengal abstain from 
totems, killing or injuiingthe totems of their respective clans, and they 
how to their totems when the}*' meet them.* 

Plant When tlie totem is a plant the rules are such as these, 
totems. A. native of western Australia, whose totem is a vegetable, 

may not gather it under certain circumstances and at a 
particular period of the year.”® An Oraon clan, whoso 
totem is the kujrar tree, will not eat the oil of that tree, 
nor sit in its shade. The Bed Maize clan of the Omahas 
will not eat red maize. Those of the people of Ambon 
and Uliase who are descended from trees may not use 
these trees for firewood. 

¥atem 'Fho rules not to kill or eat the totem are not the only 
%boos. taboos ,* the clansmen are often forbidden to touch the 

totem or any part of it, sometimes even to look at it. 

Thus the Elk clan of the Omahas neither eat the flesh nor touch any 
part of the male elk.* The Deer-Head clan of the Omahas may not 
touch the .skill of any animal of the doer family, nor wear moccasins 
of deer skin, nor use the fat of the deer for hair-oil ; but they may eat 
the flesh of deer.* Of the totem clans in Bengal it is said that they 
are prohibited from killing, eating, cutting, burning, carrjnng, using, 
&c./^ the totem.^* 'J’he Be( huaiias in South Africa, who have a woll- 
develojied totem system, may not eat nor clothe themselves in the 
skin or the totem animal. They c\ cn avoid, at least in some cases, 

to look at the totem. Thus to a man of the Dakueiia (Bakwaiu) or 
Crocodile clan, it is “hateful and unlucky” to meet or goxe on a 
crocodile ; the sight i.s thought to euu'>e iiiflainmation of the eyes. 
Totem Sometimes the totem animal is fed or even kept alive in captivity, 
kept in Among the mountaineers of Formosa each clan or village keeps its 
faptbity. totem (serpent, leopard, Ac.) in a cage.^* A Samoan clan whose 
totem was the eel used to present the iirst fruits of the taro planta- 
tions to the eols.^* Amongst the Nurriiiyeri in South Australia men 
of the Snake clan bomotimos catch snakes, pnll out their teeth or 
sew up their moutlis, an<l keep them as pets.^* In a Pigeon clan 
of Samoa a pigeon was carefully kept and fed.^* Amongst the 
Kalang in Java, whoso totem is the red dog, each family as a rule 
keeps one of these animals, which they will on no account allow to 
he stnick or ill-used by any one.^* 

Totem The dead totem is mouriiod for and buried like a dead clansman. 
Varied lu Samoa, if a man of the Owl totem found a dead owl by the 

and road side, he would sit down and weep over it and beat his forehead 

mourned, with stones till the blood flowed. The bird would then be wrapfied 
up and buried with as much ceremony as if it had been a human 
being. “ This, however, was not the death of the god. He wa.s 
supposed to be yet alive, and incarnate in all the owls in existence.” 
The generalization here implied is characteristic of totemism ; it is 
not merely an individual but the species that is reverenced. The 
Wanika in eastern Africa look on the hyseiia as one of their 

^ R. C. Mayne, British Columbia^ p. 268. 

* C. J. Anderson, Laks Ngami^ 222 sq* * Beo, dCEihn. , iii. 396. 

* Dalton in Trans. JSthnolog. Soc,, new serie.s, vi. p. 36; Id., 

Bthnol, o/Bengalf pp. 189, 264; As. Quart Hev.^ July 1886, p. 76. 

* As. Quart, Rev.^ July 1886, p. 79. ® Grey, JoumaUy li. 228 sq. 

^ Dalton, Ethn, if Bengali 264; Id., Trans. Eihnol. Soc.^ vt. 36. 

* E. Janies, Expedition from Pittsburgh to the Rocky MouniainSi 
ii. p. 47; Third Rep. Bur. Ethmti p. 226. 

* James, loc. cU . ; Third Rep.^ 245. As. Quart. Rev., July 1886, 

Casalis, The Basutos, 211. 

Verhandl der Berlinor Oesell. /. Anthropologic, 1882, p. (62). 

** Turner, Samoa, p. 71. 

Eative Tribes of S. Atulralia, p. 63. Turner, op, eit„ p. 64. 
Raffles, Hist of Java, i. p. 328, ed. 1817. 

Turner, op, eit,, p. 21, if, 26, 60 sq. 


ancestors, and tlio death of an hynena is mourned by the whole 

a le ; the mourning for a chief is said to bo as nothing compared 
e mourning for an hya*na. ** A tribe of sontheni Arabia used to 
bury a dead gazelle wherever tluw found one, and the whole tribe 
mourned for it seven days.** A (Salifomian tribe which reverenced 
the buzzard held an annual festival at which the chief ceremony was 
the killing of a buzzard without losing a drop of its blood. It was 
then skinned, the feathers were nreserved to make a sacred dress for 
the medicine-man, and the bouy was buried in holy pound amid 
the lamentations of the old women, who mourned as for the loss of 
a relative or friend.** 

As some totem clans avoid looking at their totem, so others are Totem 
careful not to speak of it by its proper name, but use descriptive not re- 
epithets instead. The three totems of the Delaw'ares — the wolf, ferred to 
turtle, and turkey— were referred to respectively as “round foot,” by name, 
“crawler,” and “not chewing,” the Inst refemngto the bird’s habit 
of swallowing its food ; and the clans called themselves, not Wolves, 

Turtles, and Turkeys, but “ Round Feet,” Crawdeis,” and “ Those 
who do not chew.”** The Bear clan of the Ottaw'os called them- 
selves not Bears but Big Foot** The object of these circumlocu- 
tions IS probably to give no offence to the worshipful animal. 

The penalties supposed to be incurred by acting disre- Consc- 
spectfully to the totem are various. The Bakalai think 
that if a man were to eat his totem the women of his 
clan would miscarry and give birth to animals of the totem to tutem. 
kind, or die of an awful disease.^® The Elk clan among 
the Omahas believe that if any clansman were to touch 
any part of the male elk, or eat its flesh or the flesh of 
the male deer, he would break out in boils and white spots 
in diflerent parts of the body.^^ The Bed Maize subclan 
of the Omahas believe that, if they were to eat of the red 
maize, they would liave running sores all round their 
mouth.2® And in general the Omahas believe that to cat 
of the totem, even in ignorance, would cause sickness, not 
only to the cater, but also to his wife and children.^® 

The worshippers of the Syrian goddess, whose creed was 
saturated with totemism, believed that if they ate a sprat 
or an anchovy their whole bodies would break out in ulcers, 
their logs would waste away, and their liver melt, or that 
their belly and legs would swell up.^^ 

The Samoans thought it death to injure or cat their 
totems. The totem was supposed to take up his abode in 
the sinner’s body, and there to gender the very thing 
which he had eaten till it caused his death.^® 

Thus if a Turtle man ate of a turtle he grew vciy ill, and tlie Samoan 
voice of the turtle was heard in liis inside saying, “ lie ate mo ; mode of 
I am killing him.”** In such cases, hc^icvci, the Samoans had a appeasing 
inode of appeasing the angry totem. The offender himself or one totem, 
of his clan was wrapped in leaves and laid in an unheated oven, 
as if he were about to he baked. Thus if amongst the Cuttle-Fish 
clan a visitor had caught a cuttle-fish and cooked it, or if a Cuttle- 
Fish man had been present at the eating of a ciittle-lish, theC’uttle- 
Fibh clan met and chose a man or woman who went through the 
pretence of being baked. Otherwise a cuttle-fish would grow in 
the stomach of some of the clan and be their death.** 

In Australia, also, the punishment for eating the totem Aus- 
appears to have been sickness or death. But it is not 
merely the totem which is tabooed to the Australians, 
they have, besides, a very elaborate code of food prohibi- 
tions, which vary chiefly with age, being on the whole 
strictest and most extensive at puberty, and gradually 
relaxing with advancing years. Thus young men are for- 
bidden to eat the emu ; if they ate it, it is thought that 
the y would be afflicted with sores all over their bodies. ®^ 

*® Charles New, Life, Wanderings, Jsc,, in Eastern Africa, p. 122. 

** Robertson Smith, Kinship and Marriage in Early Arabia, p. 196. 

** Boscana, in Alfred Robinson's Life in CiUifomia, p. 291 sq-‘t 
Bancroft, Native Races of the Pacific ^tes, iii. p. 168. 

** Brinton, The Lenape and their Legends, p. 89 ; Morgan, Anc, Soc., 
p. 171 ; Heckewelder, p. 247. 

** See Acad,, 27th Sept. 1884, p. 203. 

•» Du Chaillu, Equat, Afr,, p. 809. ** Third Rep„ 226. 

** Ibid,, 281. ** James, Eaped, to the Rocky Mountains, ii. p. 60. 

^ Plutarch, Le Superst,, 10; Selden, I)e IHs Syris, p. 269 sq., 

Leipsic, 1668. ** Turner, Samoa, p, 17 sq. Ibid., p. 60. 

•* Turner, Samoa, p. 81 sq. ®* J. A, I,, xiii. p. 192. 

*• T. L. Mitchell, Three Eapeditums into the Intenor (f Eastern 
Australia, ii. p. 841. 
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Totem The relation between a man and his totem is one of 
will not mutual help and protection. If the man respects and cares 
injure totem, he expects that the totem will do the same 

clansman. Senegambia the totems, when they are 

dangerous animals, will not hurt their clansmen; men 
of the Scorpion clan affirm that scorpions (of a very deadly 
kind) will run over their bodies without biting thein.^ A 
Snake clan (Ophiogenes) in Asia Minor, believing that 
they were descended from snakes, and that snakes were 
their kinsmen, submitted to a practical test the claims of 
any man amongst them whom they suspected of being 
no true clansman. They made a snake bite him ; if he 
survived, he was a true clansman ; if he died, he was not.^ 
The Psylli, a Snake clan in Africa, had a similar test of 
kinship ; they exposed their new-born children to snakes, 
and if the snakes left them unharmed or only bit without 
killing them, the children were legitimate ; otherwise they 
were bastards.^ In Senegambia, at the present day, a 
python is expected to visit every child of the Python clan 
within eight days after birth.^ 

Other totem clans regard a man who has been bitten by 
the totem, even though he survives, as disowned by the 
totem, and therefore they expel him from the clan. 
Among the Crocodile clan of the Bechuanas, if a man has 
been bitten by a crocodile, or merely had water splashed 
over him by a crocodile’s tail, he is expelled the clan.® 
Totem But it is not enough that the totem should merely 
helps abstain from injuring, he must positively benefit the men 
clansman. Snake clan (Ophiogenes) 

of Asia Minor believed that if they wore bitten by an 
adder they had only to put a snake to the wound and 
their totem would suck out the poison and soothe away 
the inflammation and the pain.® Hence Omaha medicine* 
men, in curing the sick, imitate the action and voice of 
their (individual) totora.^ Members of the Serpent clan in 
Senegambia profess to heal by their touch persons who have 
been bitten by serpents.® A similar profession was made 
in antiquity by Snake clans in Africa, Cyprus, and Italy.® 
Totem Again, the totem gives his clansmen important informa- 
omens. Qf omens. In the Coast Murring tribe of 

New South Wales each man’s totem warned him of com- 
ing danger ; if his totem was a kangaroo, a kangaroo 
would warn him against his foes.^® The Samoan totems 
gave omens to their clansmen. Thus, if an owl flew 
before the Owl clan, as they marched to war, it was a 
signal to go on ; but if it flew across their path, or back- 
wards, it was a sign to retreat. Some kept a tamo owl 
on purpose to give omens in war.'^ 

When the conduct of the totem is not all that his 
clansmen could desire, they have various ways of putting 
pressure on him. 

Tliua, in harvest time, when the birds eat the com, the Small Bird 
clan of the Omahas take some corn which they chew and spit over 
the field. This in thought to keep the birds from the ero|w.^* If 
worms infest the corn the Reptile clan of the Omahas catch some of 
them and pound them up with some grains of corn which have been 
heated. They make a soup of the mixture and eat it, lielieving that 
the corn will not be infested again, at least for that year.^^ During 
a fog the men of the Turtle subclan of the Omahas used to draw 

^ Jtevue (VJiStfmographiet iii. p. S96. 

* Varro in Priscian, x. 32, vol. i. p. 524, ed. Koil. For the snake 
descent of the clan, see Strabo, xih, 1, 14; iEliau, A., xii. 39. 

* Varro, loc, ciU \ Pliny, N. H., vii. § 14. Plmy has got it wrong 
end on. He says that if the snakes did not leave the children they 
Were bastards. We may safely correct his statement by Varro’s. 

* Jievue d' Ethnographies iii. p. 397. 

* Livingstone, l^th Afrwas p. 265. • Strabo, xiii. 1, 14. 

^ James, Expedition to the JRoeky liountaines i. p. 247. 
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* Pliny, N, H,s xxviii. 80. A, /., xiii. 196 n, xvi. 46. 

^ Turner, Samaa, 21, 24, 60. ^ Ibid,, 25 sq. 

“ Third Reports p. 288 aq. The idea perhaps is that the birds 
eat in the persons of their clansmen, and give tangible evidence that 
they have eaten their fill, Third Rep,, 248. 
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the figure of a turtle on the ground with its fare to the south. 

On the head, tail, roiddlo of the back, and on each leg were 
placed small pieces of a red breech-cloth with some tobacco. This 
was thought to make the fog disappear. 

In order, apparently, to put himself more fully under Man 
the protection of the totem, the clanstuan is in the habit ®*®“*fl* 
of assimilating himself to the totem by dressing in the skin 
or other part of the totem animal, arranging his hair and to^otenu 
mutilating his body so as to resemble the totem, and repre- 
senting it on his body by cicatrices, tattooing, or paint. 

Among the Thlinkels on soleiiin occasions, such as dances, 
memorial frativals, and burials, individuals often appear disguised 
in the full form of their totem aiiiinals ; and, as a rule, each clans- 
man ^rnes at least an easily iccogmzable ]»art of his totem with 
Jiira.^ Amongst the Omahas, the sinullcr boys of the Black Shoulder 
(Buffalo) clan wear two locks of hair m iimtatioii of horns The 
Small Bird clan of the Omahas “ leave a little Ijair in front, over 
the forehead, for a bill, and some at the back of tlie hc.a»l, for the 
bird’s tail, with much over each ear for the wings. " The Turtle 
subclan of the Omahas “cut off all the hair tiom a boy's head, 
except six locks ; two are left on each side, one over the foiehcad, 
and one hanging down the hack in imitation of the legs, head, and 
tail of a turtle.”^® The practice of knocking out the upper front 
teeth at puberty, which prevails in Australia and elsewheie, is, or 
w-as once, probably an imitation ot the totem The Batoka in 
Africa who adopt this practice say that they do so in order to bo 
like oxen, while those who retain their teeth aie like zebias.**' 

The Haidas of Queen Charlotte Islands arc universally tattooed, Tattoo- 
the design being m all cases tlie totem, executed in a conventional mg. 
style. When several families of diflerent totems live together in 
the same large house, a Hnida chief will have all their totems 
tattooed on his person.*^ Tril)es in South America are especially 
distinguished by their tattoo marks, but whether these are totem 
marks is not said.*® TIio Australians do not tattoo but raise 
cicatrices ; in some tribes these cicatiiees are arranged in patterns 
which serve as the tubal Iwnlges, consisting of lines, dots, ciicles, 
semicircles, &c.‘'® According to one authority, tliese Australian 
tribal badges aie sometimes repiesentations of the totem ** 

Again, the totem is sometimes painted on the peison ot the clans- 
man This, as wo have seen (p. 468), is sometimes done by the 
Indians of British Columbia. Among the Hurons (Wyandots) 
each clan has a distinctive mode of painting tlic face ; and, at least 
ill the case of the cliiefs at installation, this jminting ie]>re&cnis 
the tviteiii.®^ Among the Moipiis the lepiesentativcs of the duns at 
foot-races, u.m^es, &(» , have each a conventional representation of 
liis totem blazoned on breast or back.®® 

The claiisinan also affixes his totem mark as a sigaaturo 
to treaties and other documents,'-’^ and paints or carves it 
on his weapons, hut, canoe, &c. 

The identification of a man with his totem a])pcars 
further to have been the object of various ceremonies 
observed at birth, marriage, death, and on other occasions. 

Birth Ceremonies. — On the fifth day after birth a child Birth 
of the Deer-Head clan of the Omahas is painted with rod 
spots on its back, in imitation of a fawn, and red stripes 
are painted on the child’s arms and chest. All the Deer- 
Iload men present at the ceremony make red sjiots on their 
chests. TMien a South Slavonian woman has given birth 
to a child, an old woman runs out of the house and calls 
out, “ A she-wolf has littered a he-wolf,” and the child is 
drawn through a wolfskin, as if to simulate actual birth 
from a wolf. Further, a jiicce of th e eye and heart of a 

Thud Report, 240. 
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20th January 1887, p. 285 ; Fourth Annual Report of the Ilureau of 
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®® Brough Smyth, Ahoriqinea of Victoria, i. p. xli. sq , 295, ii. 313; 
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®® Third Rep., p. 245 aq. 
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wolf are sewed into tlie cliiid’s shirt, or hung round its 
nock; and, if several children of the family have died 
before, it is called Wolf. The reason assigned for some of 
these customs is that the witches who devour children 
will not attack a wolf.^ In other words, the human child 
is disguised as a wolf to cheat its supernatural foes. The 
same desire for protection against supernatural danger 
may be the motive of similar totemic customs, if not of 
totcroism in general. 

Marriage Marruige Ceremomes, — Among the Kalang of Java, 
cere- whose totem is the red dog, bride and bridegroom before 
monies. „,arriage are rubbed with the ashes of a red dog’s bones.* 
Among the Transylvanian Gipsies, bride and bridegroom 
are rubbed with a weasel skin.* The sacred goatskin 
{mju) which the priestess of Athene took to newly 
married women may have been used for this purpose.* 
At Homo bride and bridegroom sat down on the skin of 
the shecii which had been sacrificed on the occasion.* An 
Italian bride smeared the doorposts of her new home with 
wolf’s fat.® It is difficult to separate from totemism the 
custom observed by totem clans in Bengal of marrying tbe 
bride and bridegroom to trees before they are married to 
each other. The bride touches with red lead (a common 
marriage ceremony) a mahwA tree, clasps it in her arms, 
and is tied to it. The bridegroom goes through a like 
ceremony with a mango tree." 

Death Death Ceremonm» — In death, too, the clansman seeks 
to become one with his totem. Amongst some totem 
monies, jg article of faith that, as the clan sprang from 

the totem, so each clansman at death reassumes the totem 
form. Thus the Moquis, believing that the ancestors of 
the clans were resj)ectively rattlesnakes, deer, bears, sand, 
water, tobacco, Ac., think that at death each man, accord- 
ing to his clan, is changed into a luttlesnake, a deer, Ac.® 
Amongst the Black Shoulder (Buffalo) clan of the Omahas 
a dying clansman was wrapped in a buffalo robe with the 
hair out, liis face was painted with the clan mark, and his 
friends addressed him thus : You are going to the 
animals (the buffaloes). You are going to rejoin your 
ancestors. You are going, or your four souls are going, 
to the four winds. Bo strong.”® 

Cere- Ceremonifs at Puberty, — The attainment of puberty is 
monies at celebrated by savages with ceremonies some of which seem 
pulHjrty. directly connected with totemism. The Australian 
rites of initiation at puberty include the raising of the.se 
scars on the persons of the clansmen and clanswomen which 
serve as tribal badges or actually depict the totem. They 
also include those mutilations of the person by knocking out 
teeth, Ac., which we have seen reason to suppose are meant 
to assimilate the man to his totem. 

At oiip staire of these Auhtraliaii rites a niiruber of men appear 
on tlie seciie howling and riiniiing on all foul's in imitation of the 
dingo or native Austi'alian dog ; nt la.st the leader jumps up, 
clasps his hands, and shouts the totem name “wild dog.”^® The 
Coast Muriing tribe in New South Wales had an initiatory cere- 
mony at which the totem name “t»rowii snake” was bhouted, and 
a medicine-roan produced a live blown snake out of his mouth. 
As the fundamental rules of totem societies are rules regulating 
social intercourse, perhaps these |3antomimcs were intended to 
bupplythe youths with a spibolic language by means of which 
they might communicate with persons sfieakiag different languages, 

^ Krauss, Sitie und Branch der SUdslavetif p. 541 eq. 

* Baiiles, Hist, of Java, i. 328. On rubbing with ashes as a 
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and thus ascertain vrhether they belonged to clans with which 
marriage was allowed. Tbe totem clans of the Bechuanas have 
each its special dance or pantomime, and when they wish to 
ascertain a stranger’s clan they ask him, “ What do you dance t ” 

We find elsewhere that dancing has been used as a means of 
sexual (udection. 

But in soma cases these dances seem to be purely re- 
ligious. At their initiatory rites the Yuin tribe in New 
South Wales mould figures of the totems in earth and dance 
before them, and a m^icine-man brings up out of his inside 
the “magic” appropriate to the totem before which he 
stands : before the figure of the porcupine he brings up a 
stuff like chalk, before the kangaroo a stuff like glass, 

Again, it is at initiation that the youth is solemnly 
forbidden to eat of certain foods ; but, as the list of foods 
prohibited to youths at puberty both in Australia and 
America extends far beyond the simple totem, it would 
seem that we are here in contact with those unknown 
general ideas of the savage, whereof totemism is only a 
special product. 

Thus the ^Carriuyori youth at initiation are forbidden to eat 
twenty dilfeient kinds of game, besides any food belonmng to 
women. If they eat of these forbidden foods it is thought they 
will grow ngly.^* In the Mycoolon tribe, near the Gulf of 
Carpentatia. the youtli at initiation is forbidden to oat of eagle- 
hawk and its young, native companion and its young, some snakes, 
turtles, aiit-eators, and enm eggs.^® The Knniai youth is not 
allowed to eat the female of any aiiiinul, nor the emu, nor the 
porcupine, lie Incomes free by liaving tlie fat of tbe animal 
smeaied on bis face.'® On the other haml, it is said that “initiation 
confeis many privileges on tlie youths, as they are now allowed to 
eat many articles of food which were previously forbidden to 
tbem.”^^ Thus in New South Wales before initiation a boy may 
eat only tbe females of the animals which he catches ; but after 
initiation (which, however, may not bo complete for sovoial yearsi 
lie may eat whatever he finds In Noitli America the ("reek 
ouths at puberty were forbidden for twelve montlis to eat of young 
ucka, turKey-cockfi, fowls, pease, and salt.^® 

These ceremonies seem also to bo meant to admit the Admis* 
youth into the life of the clan, and hence of tho totem, ^ 
The latter appears to be tho meaning of a Corib ceremony, 
in which tho father of the youth took a live bird of ^irey, 
of a particular species, and beat his son with it till the 
bird was dead and its head crushed, thus transferring the 
life and spirit of the martial bird to tbe future warrior. 
Further, he scarified his sou all over, rubbed the juices of 
the bird into the wounds, and gave him the bird’s heart to 
eat.*® Amongst borne Australian tribes the youth at initia- 
tion is smeared with blood drawn from the arms either of 
aged men or of all the men present, and be even receives 
tho blood to drink. Amongst some tribes on the Darling 
this tribal blood is his only food for two days. Among 
some tribes the youths at initiation sleep on the graves of 
their ancestors, in order to absorb thoir virtues.*^ It is, 
however, a very notable fact that the initiation of an 
Australian youth b said to be conducted, not by men of 
the same totem, but by men of that portion of the tribe 
into which he may marry.** In some of tho Victorian 
tribes no person related to the youth by blood can interfere 
or assist in his initiation.** Whether this is true of all 
tribes and of all the rites at initiation does not appear. 

Connected with totemism is also the Australian cere- Itosurre 
mony at initiation of pretending to recall a dead man to^*®“‘ 
life by the utterance of his totem na me. An old man lies 

Liviugstone, Rmth Africa, p. 18; J, Mackcuaie, Ten Tears 
North of the Orange River, p. 391, cf. p. 135 n. ; J. A. /., xvi. 83* 

Jour, and Proe, R. Soc, N. 8, WaUs, 188^ p. 206. 

Nat. Tribes of 8. Austral., p. 17. ^ J. A. /., xiii. p. 295. 

“ Ibid., xiv. p. 316. Ibid., 360. 

Jmr. and Proe. R Soc. N. 8 Wales, 1882, pp. 208. 

^ Gutschei, Migration lAgend of the Creek Indians, i. p. 1S5. 

Rochefort, Hist not et war. des lies Antilles (Rotterdam, 1666), 
p. 556; Du Tertre, UieUAre gbntrale des AntxUes, voL ii. p. 377. 

^ Jmr. and Proe. R. Soe. N. S. Wales, 1882, p. 172. 

•* Howitt in J. A. I., xiiL 458. 

** Dawson, Australian Aborigines, p. 30. 
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The Kulin tribe In Victoria, in addition to sixteen clan totems, 
has two pairs of sex totems : one pair (the emu* wren and superb 
warbler) is identical with the Kuruai pair; the other pair is the 
bat (male totem) and the small night jar (female totem). The 
latter pair extends to tlie extreme north-western confines of Vic- 
toria as the “mail’s brother” and the “woman’s sister. The 
Ta-ta-thl group of tribes in New South Wales, in addition to regu- 
lar clan totems, has n pair of sex totems, the hat lor men and a 
small owl for women ; men and women address each other as Owls 
and Bats; and tlieie is a fight if a uoiiian kills a hat or a man kills 
a small Of some V ictorian tnlms it is said that “ the common 

bat belongs to the men, who piotect it against injury, even to the 
half killing of their wives for its sake 'PIk* fern owl, or large goat- 
sucker, belongs to the women, and, although a hud of evil omen, 
creating terror at night by its ciy, it is j(*alou«ly proteofed by thom. 

If a man kills one, they aie as niticli enraged as if it was one of 
their children, and will strike him with then long poleii.”** 

The sex totem seems to be still more sacred than the 
clan totem ; for men who do not object to other people 
killing their clan totem will fiercely defend their sex totem 
against any attempt of the opposite sex to injure 

Iwlimdml Totems, — It is not only the clans and the Indi- 
sexes that have totems ; individuals also have their own ^idual 
8i>ecial totems, i.e,, classes of objects (generally species of 
animals), which they regard as related to Ihomselves by 
those ties of mutual respect and i»rotection which are 
characteristic of totemism. Tins relationslup, however, in 
the case of the individual totem, begins and ends with the 
individual man, and is not, like the clan totem, transmitted 
by inheritance. The evidence for the existence of indi- 
vidual totems in Australia, though conclusive, is very 
scanty. In North America it is abundant. 

In Australia wc bear of a in< «licino-man >\hosft clan totem through 
his mother i\a.s kangauu), hnl whose “secict” {i c., individual) 
totem was the tiger-snake Snakes ol th.it species, thciefore, would 
not hurt I’liii An Australian seems usually to get liis individual 
totem by dreaming that he has been tiansformed into an animal of 
the spec les. Thus a man dreamed thiee times he was a kangaroo , 
lienee ho became oii(> of the kangaioo kimlrcd, and might not cat 
any [lart of a kangaroo on which tlunc was hlood, he might not 
even cairyhonie one on wlii<*h theie was hlood. He might cat 
cooked k^fciigaioo; but, if he w’eie to eal the meal with the hlood on 
it, the spiuts w« ula no longer take liim up aloft 

In Amened the iiKiivulual totem is usually the fust animal of 
whicli a youth dreams during the long and generally solitaiy lasts 
which Anienean Indians observe at jmherty lie kills the animal 
Ol bird of w’hidi lie dreoims, and heiicefonvard w'eais it.s skin or 
fentheis, or some ])ait of them, as an amulet, especially on the 
war-path and in Imntiiig A man may even (thougli this seems 
exceptional) aci|uiic several totems in this way; thus an Otteswa 
Tiiodicinc-m.'in h.ad for his individual totems the toitoise, swan, 
wooilpeeker, and eroiv, because lie had dicamed of them all iii his 
fast at pnbeity. The respect ]».iid to the indiMdiial totem varies 
111 iliffeient tiiln's Among the Slave, Ihiie, and Dognb Indians 
a man may not eat, skin, nor if possilile kill Ins individual totem, 
whndi in these triln^s is said to be always a caniivoioiis animal. 

Each man caines with him a pietuie of Ins totem (bought of a 
trader); when he. is unsuccessful m the idiase, he pulls out the 
picture, smokes to it, and makes it a sj»eecli.*^ 

The Indians of Cana«la changed their ok ki or maintoo (indivi- 
dual totem) it they liad reason to be dissatisfied with it; their women 
had also thcii okkis or maiiitoos, but did not pay so mueli heed to 
them as did the men. They tattooed tliei r individual totems on their 
persons Amongst the Indians of San Juan Papistraiio, a figure 
of the individual totem, winch was ac«pilred as usual by fasting, 
was moulded m a paste made of crushed herbs on the li^ht arm 
of the novice. Fire was then set to it, and tlnc’. the figure of 
the totem was burned into the flesh. Sometimes tlie individual 
totem is not acquired by the individual himself at juiberty, but is 
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down in a grave and is covered up lightly with earth ; but 
at the mention of his totem name he starts up to life.^ 
Sometimes it is believed that the youth himself is killed 
by a being called Thuremlui, who cuts him up, restores 
him to life, and knocks out a tooth.^ Here the idea 
seems to be that of a second birth, or the beginning of a 
new life for the novice ; hence he receives a new name at 
the time when he is circumcised, or the tooth knocked 
out, or the blood of the kin poured on him.^ Amongst the 
Indians of Virginia and the Quojas in Africa, the youths 
after initiation pretended to forget the whole of their former 
lives (parents, language, customs, dsa), and had to learn 
everything over again like new-born babes.* A Wolf clan 
in Texas used to dress up in wolf skins and run about on 
all fours, howling and mimicking wolves; at last they 
scratched up a living clansman, who bad been buried on 
purpose, and, putting a bow and arrows in his hands, bade 
him do as the wolves do — rob, kill, and murder.® This 
may have been an initiatory ceremony, revealing to the 
novice in pantomime the double origin of the clan — from 
wolves and from the ground. For it is a common belief wdth 
totem clans that they issued originally from the ground. 

Connected with this mimic death and revival of a clans- 
man appear to bo the real death and supposed revival of 
the totem itself. We have seen that some Californian 
Indians killed the buzzard, and then buried and mourned 
over it like a clamsman. But it was believed that, as often 
as the bird was killed, it was made alive again. Much 
the same idea ajipears in a Zuni ceremony described by an 
eyewitness, Mr Cushing. He tells how a proco.sfiion of fifty 
men set off for the spirit-land, or (a.s the Zunis call it) 
“ the home of our others,” and returned after four days, 
each man bearing a basket full of living, squirming turtles. 
One turtle was brought to the house where Mr Cushing 
was staying, and it was welcomed witli divine honours. 
It was addressed as, “ Ah ! my poor dear lost child or 
parent, my sister or brother to have been ! Wlio knows 
which 1 May be my own great great grandfather or 
mother?” Nevertheless, next day it was killed and its 
flesh and bones deposited in the river, that it might 
“ return onco more to eternal life among its comrades m 
the dark wuters of the lake of the dead.” 'I'he idea that 
the turtle was dead was repudiated with [lassionate sorrow; 
it liad only, they said, changed hou.ses and gone to live 
for ever in the home of ‘our lost others.’”^ The mean- 
ing of ouch ceremonies is not clear. Perhaps, as has been 
suggested,^ they are piacular sacrifices, in which the god 
dies for his people. This is borne out by the curses with 
which the Egyptians loaded the head of the slain bull.^ 

Sex Totems, — In Australia (but, so far as is known at 
present, nowhere else) each of the sexes has, at least in 
some tribes, its special sacred animal, whose name each 
individual of the sex bears, regarding the animal as his or 
her brother or sister respectively, not killing it nor suffer- 
ing the opposite sex to kill it. These sacred animals 
therefore answer strictly to the definition of totems. 

Thus amongst the Kurnai all the men were called Yeernng 
(Emu- Wren) and all the women Djeetgun (Superb Warbler). The 
birds called Yeerung were the “brothers’* of the men, and the 
binis called Djeetgun were the women’s “sisters.** If the men 
killed an emu-wren they were attacked by the women, if the 
women killed a superb warbler they were assailed by the men. 
Yeenmg and Djeetgun were the mythical ancestors of the KurnaL® 

I J. A, /., xiii. 458 sq, a /A, xiv. 858. 

® Angas, i. 116 ; Brough Smyth, i. 76 n; J, A, /., xiv. 367, 369; 
NoL TV. Austr,, pp. 232. 269. 

R. Beverley, History of Virginia (London, 1722), p. 177 sj.; 
tapper, Deseriptim de VA/riqnf, p. 268. 

* Schoolcraft, Ind, TV., v. 688. 

• Mr Gashing in Century Magazine^ May 1888. 

' See SaoiurioK, vol. xxi. p. 137. 

® Herod., ii. 89. ® Fison and Howitt, 194, 201 sg., 215, 236. 


w J, A, XV. p. 416 ; cf xii. p. 607. 

Ibid., xiv. 350. Dawson, Australian Aborigines, p 52. 

A, xiv. p. 850. Jbxd„ xvi. p. 50. « Ibid., 45. 

Gatlin. N, Ainer. Indians, i. p. 36 sy.; Schoolcraft, Ind. Tr,, v. 
p. 196; Id., Avmt, Ind,, p. 213; Sproat, Scenes and Studies of Savage 
Life, p. 178 sq,\ Bancroft, i. 283 sq ; Id., in. 156; Mayne, Brit 
Columb,^ p. 802; P. Jones, Hist Ojebway Ind., p. 87 sq., kc. 

Anniuil Report of the Smtthsonum Inslitutum for 1S66, p. 807. 

“ Charlevoix, Hist de la Nouv. Fr„ vi. 67 sq. The wonl okki is 
Huron; mamtoo is Algonkin (ibtd. ; Sagard, Le grand Voyage du pays 
des Hurons, p. 231). 

“ Boscana in A. Robinson's Li/e in Califomiafpp. 270 sq,, 278; 
Bancroft, i. 414, iii. 167 sq. 
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fixed for liim independontly of his will at birth. Thus among 
the tribes of the istnmns of TehuAntepeo, when a woman was about 
*^0 be confined, the relations assembled in the hut and drew on the 
loor figures of different animals, rubbing each one out as soon as 
It was finished. This went on till the child was boin, and the figure 
that then remained sketched on the ground was the child's iona or 
totem. When he grew older the child procured his totem animal 
ind took cure of it, believing that his life was liound up with the 
animars, and that when it died he too must die.^ Similarly in 
Samoa, at child-birth the help of several *'gods” was invoked in 
accession, and the one who happened to bo addressed at the 
moment of the birth was the infant's totem. These gods " were 
dogs, pols, sharks, lizards, kc. A Samoan had no objection to eat 
another man's god ” ; but to eat his own would have boon death 
or injury to him.* Sometimes the okkis or nianitoos acquirt»d by 
dreams are not totems but fetiches, being not classes of objects but 
individual objects, such as a particular tree, rock, knife, ])it)e, &c.* 

Besides the clan totem, sex totem, and individual totem, 
there are (as has been indicated) some other kinds or 
varieties of totems ; but the consideration of them had 
better be deferred till after the consideration of the social 
organization based on totem ism. 

Blood Social Aspect of Totem Ism^ or the relation of the men of 

feud. totem to each other and to men of other totmis. — (1) All 

the members of a totem clan regard each other as kins- 
men or brothers and sisters, and are bound to help and 
protect each other. The totem bond is stronger than the 
bond of blood or family in the modern sense. This is ex- 
pressly stated of the clans of western Australia and of 
north-western America,* and is probably true of all societies | 
where totemism exists in full force. Hence in totem tribes : 
every local group, being necessarily composed (owing to ! 
exogamy) of members of at least two totem clans, is liable 
to bo dissolved at any moment into its totem elements by 
the outbreak of a blood feud, in which husband and wife 
must always (if tlie feud is between their clans) be arrayed 
on opposite sides, and in which the children will be arrayed 
against cither their father or their mother, according as de- 
scent is traced through the mother or through the father.^ 
In blood feud the whole clan of the aggrcwssor is responsible 
for his deed, and the whole clan of the aggrieved is entitled 
to satisfaction.^ Nowhere perhaps is this solidarity carried 
farther than among the Qoajiros in Colombia, South Ame- 
rica. The (loajiros arc divided into some twenty to thirty 
totem clans, with descent in the female line ; and amongst 
them, if a man happens to cut himself with his own knife, 
to fall off his horse, or to injure liimself in any way, his 
family on the mother’s side immediately demand payment 
as blood-money from him. ** Being of their blood, he is 
not allowed to spill it without paying for it.” His father’s 
family also demands compensatiou, but not so much.*^ 

Exo- (2) Exogamy, — Persons of the same totem may not 
gamy, marry or have sexual intercourse with each other. The 
Navajos believe that if they married within the clan 
their bones would dry up and they would die.” ® But 
the penalty for infringing this fundamental law is not 
merely natural ; the clan steps in and punishes the offenders. 
In Australia the regular penalty for sexual intercourse with 
a person of a forbidden clan is death. 

It matters not whether the woman be of the same local group or 
has been captured in war from anotlicr tribe ; a man of the wrong 

^ Bancroft, i. 661. * Turner, Samoa^ 17. 

* Lafitau, MoBwradea Samages Ameriquains^ i. 370 Charlevoix, 
Hist, de la Nou/o, Fr,^ vi. 68 ; Kolil, Kitchi Gami, i. 85 sq. 

* Grey, Jcur,, ii. 231 ; Report of the Smithsonian Inst, for 1866, 
p. 315; Petroff, Rep, on Alaska, p. 165. Other authorities speak 
to the superionty of the totem bond over the tnbal bond (Morgan, 
Leagw of the Iroquois, p. 82; Mayne, Rrit, Vulwnh,, p. 257; 
American Antiquarian, ii. p. 109). 

® Grey, JovmoXs, ii. 230, 288 sq.\ Smithsonian Rep., he. cit. 

* Fison and Howitt, 156 s^., 216 sq. Sometimes the two clans meet 
and settle it by single combat between picked champions (Jour, and 
Pros. R, Soc, N. S. Wales, 1882. p. 226). 

^ Simons in Proc. R. Oeogr. Soc,, Dec. 1885, p. 789 sq, 

* Bourke, Snake Ranee of the Moquis of Arizona, p. 279. 
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clan who uses her as his wife is hunted, down and killed by hia 
clansmen, and so is the woman ; though in some cases, if they suc- 
ceed iu eluding c^ture for a certain time, the offence may bo con- 
doned. In the Ta-ta-thi tribe, New South Wales, iti the rare 
cases which occur, the man is killed but the woman is only beaten 
or speared, or both, till she is nearly dead ; the rca.««on given for not 
actually killing her being that she was probably coerced. Even in 
casual amours the clan prohibitions are strictly observed ; any 
violations of these ])rohibitions ''are regarded with the utmost 
abhorrence and are punished by death.”* An important exception 
to these rulc.s, if it is correctly reported, is that of the Port Lincoln 
tribe, which is divided into two clans, Mattiri and Karraru, and it 
is said that though ])ersons of the same clan never marry, yet " they 
do not seem to consider less virtuous connexions between imrties of 
the same class fclan] incestuous.”*® Again, of the tribes on the 
lower Murray, lower Dttrliug, Ac., it is said that though the slight- 
est blood rolationsliii) is with them a bar to marriage, yet in tiieir 
sexual iiitercourHe they are perfectly free, and incost of every grade 
continually occurs.** 

In America the Algonkins consider it highly criminal 
for a man to marry a woman of the same totem as himself, 
and they tell of cases where men, for breaking this rule, 
have been put to death by their nearest relations.^^ 

Iu some tribes the marriage prohibition only extends to Phratrii 
a man’s own totem clan ; he may marry a woman of any 
totem but his own. This is the case with the Haidas of 
the Queen Charlotte Islands, and, so far as appears, the 
Narrinyeri in South Australia,^* and the western Aus- 
tralian tribes described by Sir George Grey.^® Oftener, 
however, the prohibition includes several clans, in none of 
which is a man allowed to marry. For such an exogamous 
group of clans within the tribe it is convenient to have a 
name ; wo shall therefore call it a phratry (L. H. Morgan), 
deffning it as an exogamous division intermediate between 
the tribe and the clan. The evidence goes to show that 
in many cases it was originally a totem clan which has 
undergone subdivision. 

The Choctaws, for evample, were divided into two phratries, Americi 
each of winch included iour clans; marriage was piohtnited be- phratni 
tween mcmboiH of the .same phratry, but members of either phratry 
could marry into any clan of tho othci *® The Scucca tribe of 
the Iroquois wus divided into iuo jdiratries, each including four 
clans, — the Hear, Wolf, lh*aver, and Turtle clans forming one 
jihratry, and tho Doer, Snipe, Heron, and Hawk clans forming the 
other. Originally, a.s among the ('hoctaiiv s, marriage was prohibited 
within the ])hratry but was jici milted with any of the elans of 
the other idiratry Ttho prohibition, ho\icver, has now broken down, 
and a Scncca may marry a woman of any clan but his own. Hcnco 
jdiratncs, in our sense, no longer exist among the Senecas, though 
the organization sin vives for certain religious and social piirjioses.*^ 

The phratries of tho Tlilinkcts and the Molicgans deserve especial 
attention, because each phratry bears a name which is also tho 
name of one of the* clans included in it. Tho Thliukets are divided 
as follows Raven phratry, with clans Raven, Frog, Goose, Sca- 
Lioii, Owl, Salmon ; Wolf })hratry, with clans Wolf, Rear, Eagle, 

Whale, Shark, Auk. Members oi' the Raven nhiatry must marry 
incmbers of tlie Wolf phintry, and vice versa.^^ Considering the 
]>iominent parts played in Thliukot mythology by the ancestors of 
the two phratries, and considciing that tho names of tho phintrics 
are also names of clans, it seems probable that the Raven and 
W^olf were the two original ehiiiH oftne Thlirikets, which afterwards 
by subdivision became phratties. This was the opinion of the 
Russian missionary Yeniaminolf, Hie be.st early authority on the 
tribe.** Still more cleat Ijr do the Mohegan phratries appear to 
have been formed by subdivision from clans. They are us follows : *® 

— Wolf phratry, with clans Wolf, Bear, Dog, Opossum; Turtle 

* Howitt ill Rep. of Smithsonian Inst, for 1883, p. 804 ; Fison and 
Howitt, pp. 64-67, 289, 344 sq,; J, A. /., xiv. p. 351 sq, 

*® Nat. Tr, of S, Australia, i). 222. 

** Jour, and Proc. R. Soe, N, S. Wales, 1883, p. 24 ; Transactions 
of the Royal Society of Victoria, vi, p. 16. 

** James in Tanner's Narr., p, 313. 

*• Oeol Sur, of Canada, Rep, for 1878-79, p. 184 b. 

** Nat, Tr. of S. Auslr., p. 12; /. A. /., xil. p. 46. 

** Grey, Jour,, ii. p. 226. 

** Archmohgia Americana, Trans, and Collect. Amerie, Antiq, Soc., 
vol.'ii. p. 109; Morgan, A. S., pp. 99, 162. 

*^ Morgan, op, cit., pp. 90, 94 sq. 

A. Kranse, Die TlinkiUIndianer, 112, 220; Holmherg, op. cit., 

293, 313; Piuart in Roll, Soc. Anthrop, Paris, 7th Nov. 1872, p. 

792 sq.; Petroff, Rep. on Alaska, p 165 sq. 

** Petroff, op. cit,, p.l66. Morgan, p. 174, 
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Tntkey ^xmtry, with eUni Turkey, Qaaxt. Chickeu. Here 
we ere almost lorced to conclude that the Turtle phratry imM origin- 
ally a Turtle elan which aubditrided into a number of clans, each 
of which took the name of a particular kind of turtle, while the 
Yellow elan may have been a later subdiTlaion. ^us we get 
a probable explanation of the origin of split totems; they seem to 
bare arisen by tbe segmentation of a smg^e original elan, which 
had a whole animal for its totem, into a number of clans, each of 
which took the name either of a j^rt of the original animal or of a 
eubepecies of it. We may coirieoture that ihSi was the origin of 
tlie ww Wolf and Yellowwolf and Great Turtle and Little Turtle 
clana of the Tuscmra-Iroquois;^ the Black £a|^e and White Eagle 
and the Deer and Deer-Tail clans of the Kaws ;* and of the Highland 
Turfle^atriped), Highland Turtle (black). Mud Turtle, and Smooth 
Large TWle clana of the Wyandota (Hnrone).’ Warren actually 
atatea that the nummroua Bear clan of the Cnibwaya waa formerly 
subdivided into aubclana, each of which took for its totem some 
part of the Bear's body (head, foot, ribs, Itc.), but that these have 
now merged into two, the Common Bw and the Grizzly Bear,^ 
The auhmvision of the Turtle (Tortoise) dan, which on this hypo- 
thesis has taken place among the Tuscarora-Iroquois, is nascent 
‘ ^ ' • • ' ' *‘thenameofthia 


Among the Onondoga-I] 
clan is Hahnowa, which 


, for among them 
the general word for tortoise; but the 


dan is divided into two aepts or subdivisions, the Hanyatengona, 
or Great Tortoiso, and the JNikahnowaksa, or Little Tortoise, which 
together are held to constitute but one clan."^ 

On the other handi, fusion of clans is known to have 
taken place, as among the Haidas, where the Black Bear 
and Fin-Whale clans have united and the same thing has 
happened to some extent among the Omahas and Osages.^ 
In Australia the phratries are still more important than 
in America. Messrs Howitt and Fison, who have done 
so much to advance our knowledge of the social system of 
the Australian aborigines, have given to those exogamous 
divisions the name of classes ; but the term is objection- 
able, because it fails to convey (1) that these divisions are 
kinship divisions, and (2) that they are intermediate 
divisions ; whereas the Greek term phratiy conveys both 
those meanings, and is therefore appropriate. 

We have seen examples of Australian tribes in which 
members of any clan are free to marry members of any 
clan but their own ; but such tribes appear to be excep- 
tional. Often an Australian tribe is divided into two 


(exogamous) phratries, each of which includes under it a 
number of totem clans; and oftener still there are sub- 
phratries interposed between the phratiy and the clans, 
each phratry including two subphratries, and the sub- 
phratries including totem clans. We will take examples 
of the former and simpler organization first. 

The Turra tribe in Yoike Peninsula, South Australia, is divided 
into two phratries, Wiltd (Eaglohawk) and Mfilta (Seal). The 
Eaglehawk phratry includes ton totem clans (Wombat, Wallaby, 
Kangaroo, Iguana, Wombat-Snake, Bandicoot, Black Bandicoot, 
Crow, Rbck Wallaby, and Emu); and the Seal })hratry includes 
six (Wild Goose, Butteihsh, Mullet, 8( hnapjier, Shark, andSalmou). 
The phratries are of course exogamous, but (as with the Choctaws, 
Mohogan, and, so far as appears, all the American phratries) any 
clan of the one phratry iiitormarry with any elan of the other 
phratry.® But the typical Australian tribe is divided into two 
exogamous phratries; each of these phratries is subdivided into 
two subphratries; and these subphratries aie subdivided into an 
indefinite number of totem clans. The phratries being exogamous, 
it follows that their subdivisions (the subphratries and clans) are 
so also. The well-known Kamilaroi tribe in New South Wales 
will serve as an example. Its subdivisions are as follows :• — 


PhratrlM. 

Subphratries. 

Totem Clans 

Dilbl. 1 

1 Kupathin. i 

1 1 

I'iill 

Kangaroo, Opossum, Bandicoot, Padlmelon, 
Tguaua, Black I>nck, Eaglehawk, berub 
lurkey, Yellow-Ush, Honey-Hsli, Bream. 
Emu, Carpet-Snake, Block Snake, lied Kon- 
gu'oo, Honey, Walleroo, I-iog, Cod-FJsh. 


^ Moigon, cit, p. 78. * Morgan, p. 166. * Firai p. 59. 

* (hUeotkm of the Minnmia Hiitorical v. p 49. 

® U. Hale, The Irogwne Book qf JUteSf p. 53 eq, 

® Oeol, Surv, qfCfanada, Bep. for 1878^79^ p. 134 b. 

^ Thwd Bep,^ p. 285 ; Atneri^ BoiurcMet^ xvUi. p. 114. 

® Pwon and Howitt, p. 286. • J* A, /., xd. 600. 

^ Corresponding female forms aro made by adding tha to these male 
names : Maxi— Matha (for Muritha), Kabi— Kabitha» Ac. 


2 n sttcb fsibes the freedom of marriage is still more curtailed. 

A subphratry is not free to many into either subphratiy of the 
other ikratry ; each 8u'>nhratiy is restricted in its choice of partners 
to one Bubuhratiy of las other phratry; Mnri can only many 
Kumbo. and vice wrea; Kubi can only many Ipai, and vice veraa. 

Hence (supposing the tribe to be equally distributed between the 
phratries and subphratries), whereas under the two phratry and 
clan s^^tem a man is free to choose a wife from half the women of 
the tribe, under the phratry, subphratry, and system ho is 
restrioted in his choice to one quarter of the women. 

A remarkable feature of the AustraUan social orgauiza- Squiiiia' 
tion ia that divisions of one tribe have their recognized 
equivalentfl in other tribes, whose languages, including the 
names for the tribal divisions, are quite different. AtSSf 
native who travelled far and wide through Australia stat^ di^^oaa 
that “he was furnished with temporary wives by tbe 
vwous tribes witli whom be sojourned in his travels; that 
his right to these women was recognized as a matter of 
course ; and that he could always ascertain whether they 
belonged to the division into which he could legally many, 
‘though the places were 1000 miles apart, and the lan- 
guages quite different." "" Again, it is said that “ in cases 
of distant tribes it can be shown that the class divisions 
correspond with each other, as for instance in the classes 
of the Flinders river and Mitchell river tribes ; and these 
tribes are separated by 400 miles of country, ai^ by many 
intervening tribes. But, for all that, class corresponds to 
class in fact and in meaning and in privileges, although 
I the name may be quite different and the totems of each 
I dissimilar.” Particular information, however, as to the 
equivalent divisions is very scanty.^^ This systematic cor- 
respondence between the intermarrying divisions of distinct 
and distant tribes, with tbe rights which it conveys to the 
members of these divisions, points to sexual communism 
! on a scale to which there is perhaps no parallel elsewhere, 
certainly not in North America, where marriage is always 
within the tribe, though outside the clan.’** But even in 
Australia a man is always bound to marry wdthin a certain 
kinship group ; that group may extend across the whole 
of Austmlia, but nevertheless it is exactly limited and 
defined. If endogamy is used in the sense of prohibition 
to marry outside of a certain kinship group, whether that 
group be exclusive of, inclusive of. or identical with the 
man's own group, then marriage among the totem socii^ties 
of Australia, America, and India is both exogamous and 
endogamous ; a man is forbidden to many either w itliin 
his own clan or outside of a certain kinship group. 

(3) Buiee of Deftcmi, — In a large majority of the totem Rules of 
tribes at present known to us in Australia and North 
America descent is in the female line; the children 
belong to the totem clan of their mother, not to that of 
their father. In Australia the proportion of tribes with 
female to those with male descent is as four to one ; ir 
America it is between three and two to one. 

As to tlxe totem tubes of Afiita, doseent among tbe Dauiaias is 
in the female line,'* and theio are tiaees ol female kin among tbe 
iSschuanas.'^ Among the Bakalai pioporty dcstendb in the i»aU 
line, but this is not a conclubivo proof that clescont is so reckoned , 
all the clans in the neighbourhood of the Bakalai have Itmab* 
descent both for blood and property.*® In Bengal, re tin le is .i 
considerable body of totem tribes, Mr Kisley says tliat ..ltd < netui 
search he and his coadjutors have found no tube iviih foitale 
descent, and only a single trace of it in one.*® Among ibe totem 


” Pison and Howitt, p. 63 yj ; cf Brough Snnlli, i j) 91 
*-*/. A f,xui. p.800. 

*® For a few paiticulars see Fison ami Howitt, -40 Hioiigh 
Smyth, ii. 288; /. A, /., xiu. 804, 806, 346, xiv .Hb , .J.*!! 

** ^ret R(sp., p. 68. Between Noith-Amencau tnbt s theie were 
no jnfcermamages, no so&al intercourse, no intirn ingUng of anj kind, 
except that of mortal stnle” (Dodge, Our Wild Imhant, p 45k 
*® Of- ^rstJiep., he, ott,; As, Quart Hex , July 1886, p. 89 yj 
'® AnUerson, Lake p. 221. 

^ Casalu, The Basuiosj p. 179 aj. 

** Du Chaillu, Journey to A shango Larxdy 429 , Id , Kquat -l/r., 
808 sq, *® As, Qu/art, lln , July 1S86, p. 94 
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tribes ot Benml descent is male.^ In Assam the exogamcms totem 
clans of the Kasias have female descent,^ as also have the exogamous 
clans of the Garos, but it does not appear whether their clans are 
totem clans, thongh some of their legends point to totemism.’ 

Indireot In the Aastralian tribal organization of two phratries, 
four subphratries, and totem clans, there occurs a peculiar 
form of descent of which no plausible explanation has yet 
been offered. It seems that in all tribes thus organized 
the children are born into the subphratry neither of their 
father nor of their mother, and that descent in such cases 
is either female or male, according as the subphratry into 
which the children are born is the companion sub2)bratry 
of their mother’s or of their father’s subphratry. In the 
former case we have what may be called indirect female 
descent ; in the latter, indirect male descent. But it is 
only in the subphratry that descent is thus indirect. In 
the totem clan it is always direct; the child belongs to 
the clan either of its mother or of its father. Thus, in the 
typical Australian organization, descent, whether female 
or male, is direct in the phratry, indirect in the sub- 
phratry, and direct in the clan. 


To take examples, the following is the scheme of descent, so far 
as thephratries and subphralnes are concerned, in the Kamilaroi;-' 


Phratries, 

Male. 

Marries 

Children are 

Dilbi. i 

Mull. 

Kumbo. 

Ipal. 

Kubl. 

ipal. 

Kumbo 

Xupathin. j 

Ipal 

Kumbo. 

Kubl. 

Murl. 

Muii. 

Kubt. 


This is an example of indirect female descent, because tho child- 
ren belong to tho companion subphratry of tlieir mother, not to 
the companion subphratry of their father. But in the totems tho 
female descent is direct ; if tho father is Muri-Kangaroo and 
the mother is Kumbo-Kinu, the children will be ^i-Bmu ; if the 
mother is Kumbo* Bandicoot, tho children will be Ipai-Bandicoot.** 
The following is the scheme of descent iu the Kiabara tribe 


Phratnes 

Male. 

Marries 

Children aie 

DUebl. 1 

Cubatlno -j j 

Barlnfi:. 

Turowine. 

Bulcoin. 

Bundah. 

Bundah. 

Bulcoin. 

Turow-me. 

Barinf; 

Turowlne. 

Baling. 

Bundah. 

Bulcoin. 


This is an example of indirect male descent, because the children 
belong to the compauion subphratiy of their father, not to the 
companion subphratry of their mother. Wo have no information 
as to the totems, but on tho analogy of indirect female descent we 
should expect tliem to he taken from the father. Tliis at any rate 
is true of a large tribe or group of tribes to the south of the Gulf 
of Carpentaria ; their rules of marriage and descent, so far as concerns 
the subphratrics, aro like those of the Kiabara, and the totems 
(which at the lower Leichhardt river are the names of fish) aie 
inherited from father to son.® 

In some Australian tribes sons take their totems from their 
father and daughters from their mother. Thus the Dieri in South 
Australia are divided into two phratries, each of which includes 
under it sixteen totem clans, (Caterpillar, Mullet, I)og, Rat, 
Kaugai-oo, Frog, Crow, &c. ) and if a Dog man marries a Rat 
woman, the sons of this marriage are Dogs and the daughters arc 
Rats.® The Ikula (Morning Star) tribe, at tlio head of tho Great 
Australian Bight, has, witn certain exceptions, the same rule of 
descent.® 

Trausi- Besides the tribes whoso line of descent is definitely 
ttonirom fixed in the female or male line, or, as with the Dieri and 
to”iuHie balf-way between the two, there are a number of 

descent, i^ribes among whom a child may be entered in either his 
mother’s or his father’s clan. Among tho Haidas, children 
regularly belong to the totem clan of their mother; but 
in very exceptional cases, when the clan of the father is 
reduc^ in numbers, the newly-born child may be given 

* Js. Quart, Hev,, July 1886, p. 94. 

* Dalton, ofBtng.^ p. 66 sy. ; W. W. Hunter, StaiUtical Ae^ 
count of Assam, ii. p. 217 eq, 

® Dalton, op, eit, 60, 68; Hunter, op, eit,, ii. 154 sg. 

® Piaon and Howitt, p. 87 sg.; J, A. xiii. 835, 841, 344. 

* /. A, xiii. 836, 841. « Xhid,, xii. 504. 

^ Ibid,, xii, 500. ® Letter of Mr S. Goson to the present writer. 

» J. A. i., xii. 609. 
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to the father’s sister to suckle. It then spedeen of m 
belonging to the paternal aunt, and is counted to its 
father’s clan.^^ Among the Delawares descent is regularly 
iu the female line ; but it is possible to transfer a (^d to 
its father’s clan by giving it one of the names which aro 
appropriated to the Other’s clan.^^ In the Hervey Islands, 

^uth Pacific, the parents settled beforehand whether the 
child should belong to the father’s or mother’s clan. The 
father usually had the preference ; but sometimes, when the 
father’s clan was one which was bound to furnish human 
victims from its ranks, the mother had it adopted into her 
clan by having the name of her totem pronounced over it.^^ 

In Samoa at the birth of a child the father’s totem was usu- 
ally prayed to first ; but if the birth was tedious, the mother’s 
totem was invoked ; and whichever happened to be invoked 
at the moment of birth was the child’s totem for life.^^ 

When a North American tribe is on the inarch, the members of Armng 
each totem clan camp together, and tho clans are arranged in a meet o 
fixed order in camp, the whole tribe being arranged in a groat dans o 
circle or in several concentric circles, When tho tribe lives in thema 
settled villages or towns, each clan has its separate ward.^® Ac. 
The clans of theOsages aro divided into war clans and peace clans; 
when they are out on the buffalo hunt, they camp on opposite sides 
of the tritml circle ; aud the peace clans are not allowed to take 
animal life of any kind ; they ntust therefore live on vegetables 
unless they can obtain meat in exchange for vej^otables from the 
war clana^® Members of the same clan aro buned together and 
apart from those of other clans ; hence the remains of husband 
and wife, belonging as they do to separate clans, do not rest 
together. It is remarkable that among the Tbhnkets the body 
must always be carried to the funeral nyre and burned by men of 
another totem, and the presents distrilmtod on these occasions by 
the representatives of tho deceased must always be made to men 
of a dilferent clan,^® 

Here we must revert to the religious side of totemism, Fhratr 
in order to consider some facts which have emerged from 
the study of its social aspect. We have seen that some 
phratries, both in America and Australia, bear the names 
of animals and in the case of tho Thlinkets and Mohegans 
we have seen reason to believe that the animals which 
give their names to the phratries were once clan totems. 

The same seems to hold of the names of the Australian 
phratries, Eaglchawk, Crow, and Seal, or at least of Eagle- 
hawk and Crow, for these are clan totems in other tribes, 
and are, besides, important figures in Australian mytho- 
logy. Indeed, there apjiears to be direct evidence that both 
the phratries and subphratries actually retain, at least in 
some tribes, their totems. Thus the Port Mackay tribe in 
Queensland is divided into two phratries, Yungaru and 
Wutaru, with subphratries Gurgola, Burbia, Wungo, and 
Kubera ; and the Yungaru phratry has for its totem the 
alligator, and Wutaru the kangaroo, while the sub- 
phratries have for their totems the emu (or the carpet 
snake), iguana, opossum, and kangaroo (or scrub turkey).*® 

Swnf. of Canada, Rsp, for 1878-79, p. 134 b. 

Morgan, A, S,, p. 172 sg, 

^ GUI, Myths and Songs of the South Pacific, p. 36. 

^ Turner, Satnoa, p. 78 sg. The child might tluis be transfewed 
to a clan wliich woe that neither of his father nor of hia mother. 

First Pep., 64; Third Rep., 219; Anirr. Natwralist, xviii. 113. 

^ Gatsebet, MigraMon legend of the Creek Indians, 154; Bourke, 

Snake Dance, 229; Acad,, 27th l^pt. 1884, p. 203. 

Rev. J. Owen Dorsey in American Naturalist, xviii. p. 113. 

Adair, Eist. Amer. Ind., 188 sg.; Moigan, A, S., 83 sg . ; Brinton, 

The Lenapeand their Legends, 54; Id., Myths of the New World, 

87 n ; A. Hodgson, Letters from North America, i. p. 259 ; Dalton, 

Eth. of Beng,, 56 ; cf, Robertson Smith, Kinship and Marriage 
in Early Arabia, 316 sg. Holmberg, op. dt., 824. 

Krause, Die Tlmkii^Indianer, 223. 

As among the Cliiokasas, Tlilinkets, and Mohegans in America, 
and the Turra, Ngarego, and Theddora tribes in AmSmlia. The sub- 
phratries of the Sahara also bear animal names. 

^ Fison and Howitt, 38 sg,, 40. 

^ Fison and Howitt, p. 41. llie totems of the phratries and sub- 
phratries are given by different authorities, who write the native names 
of the subphratries differently. But they seem to bo speaking of the 
same tribe; at least Mr Fison undeistauds them so. 
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A 3 tb3 subphratries of thts tribe are said to be equivalent 
to the sabphratries of the Kamilaroi, it seems to follow 
that the subphratries of the Kamilaroi (Muri, Kubi, Ipai, 
and Eumbo) have or once had totems also. Hence it ap- 
pears that in tribes organized in phratries, subphratries, 
and clans each man has three totems — ^his phratry totem, 
his subphratry totem, and his clan totem. If we add a 
sex totem and an individual totem, each man in the typical 
Australian tribe has five distinct kinds of totems. What 
degree of allegiance he owes to his subphratry totem and 
phratry totem respectively we are not told ; indeed, the 
very existence of such totems, as distinct from clan totems, 
appears to have been generally overlooked. But we may 
suppose that the totem bond diminishes in strength in 
proportion to its extension; that therefore the clan totem 
is the primary tie, of which the subphratry and phratry 
totems ore successively weakened repetitions. 

In these totems superposed on totems may perhaps be 
discerned a rudimentary classification of natural objects 
under heads which boar a certain resemblance to genera, 
species, dec. This classification is by some Australian tribes 
extended so as to include the whole of nature. Thus the 
Port Mackay tribe in Queensland (see above) divides all 
nature between the phratries ; the wind belongs to one 
phratry and the rain to another ; the sun is Wutaru and 
the moon is Yungaru ; the stars, trees, and plants are also 
divided between the phratries.^ As the totem of Wutaru 
is kangaroo and of Yungaru alligator, this is equivalent to 
making the sun a kangaroo and the moon an alligator. 

The Mount Gaiubior tribe in South Australia is divided into two 
pbi*atrics (Kumi and Kroki), which again aie subdivided into totem 
clans. Every thing in nature belongs to a totem clan, tlius : ^ — 


Phratries 

Totem Clans 

Incliuling 

Kami. 

Krokl. 

1 Maia-llsh-Hawk. 

2. raianga1:» Pelican. 

wa 3k Crow. 

1 1 WIIataBlttck Cockatoo. 

5 Karato-sA harmless Snake 

1. Werlo fi. lea-'rree. 

2. Mama- An edible Koot. 

3 Koraal- Black crt>stIc8«iCoek< 

, atoo. 

Smoke, honeysuckle, trees, ifee. 
i Doga, blackwood trees, flic, frost 

1 (fern.) 

Mtttin, thunder, lightning, Inter, 

1 hail, clouds, dec. 

Mars, moon, Ac. 

J Fish, Btiingybark trees, seals, 

\ eels, Ac, 

1 )iicks, wallabies, owls, cray-flsh Ac 
f Bustanis, quails, dolvich (a small 

1 kangaioo) 

j Kangaioo, she-oak trees, sum me r, 
\ sun, aututim (ftm ki' md (feiu ) 


With reference to this classilication Air I), S. 8tewait, the 
authority for it, says, “ I have tried in vain to find sonic reason for 
the arrangement. 1 asked, *To what division does a bullock 
belong?’ After a pause came the uiiswer, *It eats grass: it is 
Boortworio.’ I then said, ‘A cray-tlsh does not oat grass; why is 
it Boortwerio ? ’ Then camo the standing reason for all puzzling 
inicstions : * That is wliat our fathc'rs said it was.’ ” ® The natural 
objects thus classod under and shaiing the respect duo to the totem 
may be conveniently called, us Air llowitt pioposos,'* suhtotems. 
Again, the Wotioballnk tribe in north-western Victoria has a system 
of subtotems, thus : 


Phratries. 

Totem (Tans. 

Krokltch. 

Qamutch. 

1. Hot Wind. 

2 Wliite Cl est less Cockatoo. 

3. Belonging to the Sun. 

4. Deaf Adder. 

5. Black Cockatoo 

1 6. Pelican. 


hubtoteinn 


Each totem hn^ Ruboidlnate lo it 
a number of objrctH, animal or 
veffetablo, kanaaioo, red 
gommeo, d:c. 

Do. 


Of the Bubtotems in this tribe Air Howitt says, “ Tliey a])])oar to 
mo to be totems in a state of development. Hot wind has at least 
five of them, white cockatoo has seventeen, and so on for the others. 
That these subtotems are now in process of gaining a sort of inde- 
nendeneo may be shown by the following iiistanci?: a man who is 
Krokitch-Wartwut (hot wind) claimed to own all the five suhtotems 
of hot wind (three snakes and two birds), yet of these theie was 
one^ which he specially claimed os * belonging ’ to him, namely, 
Aloiwuk (carpet-snake). Thns his totem, hot wind, seems to have 
been in process of subdivision into minor totems, and this man’s 

^ Brough Smyth, i. 91 ; Fison and llowitt, 168 ; c/. ./*. A. 
xiii. 800. 

^ Fison and Howitt, ioe, cit, ^ Fison and Howitt, 160. 

^ In SmiViim. lUp. fcf 1883, p. 818. * Ihid. 


division might have become hot srind carpet-snake had not 
civilization rudely stopped the process by almost extinguishing 
the tribe." 

Geographical Diffvdcm of Totemwm.—hk Australia BUhntfoa 
totemism is almost universal.® In North America it may of totwa- 
be roughly said to prevail, or have prevailed, among all the ^ 
tribes east of the Bocky Mountains, ^ and among all the 
Indian (but not the Eskimo) tribes on the north-west coast 
as far south as the United States frontier. On the other 
hand, highly competent authorities have failed to find it 
among the tribes of western Washington, north-western 
Oregon, and California.® In Panama it exists apparently 
among the Ouaymies : each tribe, family, and individual 
has a guardian animal, the most prevalent being a kind of 
parrot.® In South America totemism is found among the 
Goajiros on the borders of Colombia and Venezuela,'® the 
Arawaks in Quiana,'^ the Bosch negroes also in Guiana,'® 
and the Patagonians.^® Finding it at such distant points of 
the continent, we should expect it to be widely prevalent ; 
but, with our moagi*e knowledge of the South American 
Indians, this is merely conjecture. The aborigines of Peru 
and the Salivas on the Orinoco believed in the descent of 
their tribes from animals, plants, and natural objects, such 
as the sun and earth ; but this, though a presumption, is 
not a proof of totemism. 

In Africa totemism prevails in Senegambia, among the 
Bakalai on the equator, on the Gold Coast and in Ashantee, 
and among the Damaras and Bechuanas in southern Africa.'® 

There are traces of totemism elsewhere in Africa. In east- 
ern Africa the Galias arc divided into two exogamous sec- 
tions, and have certain forbidden foods.'® In Abyssinia 
certain districts or families will not eat of certain animals 
or parts of animals."' The territory of the Ilovas in Mada- 
gascar is divided and sulidivided into districts, the names 
of the subdivisions referring “ rather to clan . and divi- 
sions of people than to place." One of those names is the 
powerful bird,” i.^., either the eagle or tlie vulture. The 
same clan is found occupying separate districts.'® One 
Madagascar tribe regard a species of lemur as “ an embodi- 
ment of the spirit of their ancestors, and therefore they 
look with horror upon killing them.’’ Other Malagasy 
tribes and families refrain from eating pigs and goats; 
others will not eat certain vegetables nor even allow them 
to be earned into their houbcs.'® The only occasion when 
the Sakalava tribe in Madagascar kill a bull is at the cir- 
cumcision of a child, who is placed on the bull’s back during 
the customary invocation.®® 

In Bengal, as wo have seen, there are numerous totem 
tribes among the non-Aryan races. In Fiibcria the Yakuts 


** Perhaps the only known exceirtions are the Kumai in eastern 
and the Oournditch-inora iii western Victoria. For tlie hitter see 
Fison and llowitt, p. 275. 

^ Gatsi'het, Migration, legend of the Creek Indians, 153 ; II. Hale, 
The Jroquois Hook of Hites, j). 51. 

® George Gibbs m Con tub. to AT, American Ethwl., i. 181; S. 
Powers, Tribes of Calif 5. 

• A. Piuart in Hevne d' Ethnographic, vi. p. 36. 

Simons in Proc. H. Geog, tSoe., Her. 1885, pp. 786, 796. 

Brett, hid, TnJhcs ofGuuina, 98 ; Im Thuvn, Avnnq ike Indiani 
of Guiana, 175 sq, 

Crevaux, Voyages dann VAm6rique du Snd, p 59. 

Falkner, Dc'ier. ef Patagonia, 114. 

Garcilasso de la Vega, Royal Conmuitaiici of the Incas, pt. i. 
bk. i. cliM, 9, 10, 11, 18 ; Gunulla, Hist, de Cihiuoquc, i. 175 sq 

Reuue d' Fthnologie, iii. 396 sq., v. 81, A. li The Tshi- 

speaking People of the Gold Coast, p. 204 sq.; Howditli, Miisiun*} 
Ashanlce, ed. 1873, p. 216; Du tniaillu, Eqimf. Ajr., .308 sq,; Id., 
Journey to Ashango Land, 427, 429; t'. J. Andeison, J,ak( Ngami, 
221 flfg, ; Livingstone, Travels uiE Africa, 13; ('.i'>ialis, Thi Basntos, 
211; J. Alnckenzio, Tin Year% North of the Oiongc Rivn, 398; 
J. A, xvi, 83 sq. >. 

Charles New, Life, Wanderings, iko., in Eadtrn Afrua, 2/2, 274. 

Mansfield Parkyns, Life in Abyiunia, 293 ; Tt. Eihnul. Soc,, 
new series, vL 292. Ellis, llist of Madagascar, \. 87. 

“ Folk-Lore Record, W. 22. 30. Rnd., iv. 45. 






are divided into totem dans ; the dansmen will not kill 
their totems (the swan, goose, raven, dec.);^ and the c^s 
are exogamous.^ The Altaians, also in Siberia, are divided 
into twenty-four dans, which, though interfused with each 
other, retain strongly the clan feding; the clans are exo- 
gamous ; each has its own patron divinity and religious 
ceremonies ; and the only two names of clans of these and 
kindred tribes of which the meanings are given are names 
of animals.^ Totemism exists among the mountaineers 

of Formosa,^ and there are traces of it in China.^ In 

Polynesia it existed, as we have seen, in Samoa. In 

Meianesia it appears in Fyi,® the New Bebrides,^ and 

the Solomon Islanda^ Amongst the Dyaks there are 
traces of totemism in the prohibition of the flesh of certain 
animals to certain tribes, respect for certain plants, Ac.^ 
It exists in the islands of Ambon, Uliase, Leti, Moa, 
Lakor, Keisar (Makisar), Wetar, and the Aaru and Babar 
archipelagos.^^ In the Philippine Islands there aie traces 
of it in the reverence for certain animals, the belief that 
the souls of ancestors dwell in trees, hc.^^ ^ 

With regard to ancient nations, totemism may be re- 
garded as certain for the Egyptians, and highly probable 
for the Semites, Greeks, and Latins. If proved for one 
Aryan people, it might be regarded as proved for all; since 
totemism could scarcely have been developed by any one 
Aryan branch after the dispersion, and there is no evi- 
dence or probability that it ever was borrowed. Prof. 
Sayce finds totemism among the ancient Babylonians, but 
his evidence is not conclusive. 12 

No satisfactoiy explanation of the origin of totemism 
has yet been given. Mr Herbert Spencer finds the origin 
of totemism in a ** misinterpretation of nicknames ” : 
savages first named themselves after natural objects, and 
then, confusing these objects with their ancestors of the 
same names, reverenced them as they already reverenced 
their ancestors. 1 * But this view attributes to verbal mis- 
understandings far more influence than, in spite of the 
so-called comparative mythology, they ever seem to have 
exercised. 

TJtfrcetwre, — Apart from the original authorities, the literature 
on totemism is very scanty. The importance of totemism ior the 
early history of society was first recognized by Mr J. F. McLennan 
in papers published in the FcrtniglUly lUview (Oct. and Nov. 1869, 
Feb. 1870). The sul^ect has since been treated of by £. B. Tylor, 
Early of Mankind^ p. 284 sq, ; Sir John Lubbock, Origin 

Oivilizatim^ 260 aq, ; A. Lang, CuaUm and Myth^ p. 260, Ac. ; 
Id., Mythf EUnalt mid Ealigwn^ I p. 68 aq.^ jtc.; £. Clodd, 
Mytha and Breama, p, 99 aq ; W. Kobertson Smith, Kin^tp 
mid Mamage tn Early Arabia, See also Sacrifice, vol. xxL p« 
135. For fuller details, see J. G. Frazer, Totamtam (Edinburgh, 
1887) (J. G. FR.) 

TOTILA See J ustjniaw and Nabser 

^ Strahlenberg, Beaenptum of the North and EaaUm Porta of 
Europe and Aata, London, 1788, p. 388. 

• Middendorf, Siber, Eetae, p. 72, quoted by Lubbock, Origin of 
CivUusatton, p. 135. The present writer has been unable to find the 
passage of Middendorf referred to. 

» W. Radloff, Aua Sibenen, i. 216, 258. The OstiaJcs, also in 
Siberia, are divided into ezogamous dans, and they reverence the bear 
(Oiutren, VorUaungen Uher die Altaiac/ien Vbtker, 107, 116, 117). 
Tbi^, however, by no means amounts to a jvroof of totemism. 

^ Verliandl d, Eerl, Oeaell, Anthropologies Ac., 1882, p. (62). 

* Moigan, A. S,^ p* 364 aq. One of the abongiual tnbes of China 
wordiips the image of a dog (Gray, China, ii. 806). 

* Williams, Pyi and tbr Etjianas ed. i860, i. 210 aq, 

^ Tomer, Sbrnoa, 334. ® Fison and Howitt, p. 37 n. 

• Low, Sarawak, 266 aq,, 272>274, 806; St John, tn the 
Foreata of the Far East, i. 186 aq„ 208; <f, Wilken in Jnd. Qida, 
June 1884, p. 988 aq,i AmJand, 16th June 1884, p. 470. 

Eiedeb Be almk- en kroeahange raaaen tuaaehen Papm en Selebea, 
pp. 32, 61, 268, 384, 341, 376 aq., 414, 432. 

Blumentntt, Bar Ahnaneuiiua und die rdigibaen Anechauvmgm 
der Malatm dee Philippmen^ArMpel, 159 eq. 

See W. B. Smith, Kinahip and Mamage tn Matly Arabia. 

^ A. H. Sayce, The Eeliqion qfthe Ancient BahyUnmne^ p. 279 aq. 

Spencer, PrirwipUa qf Soriology, i, 367. 


TOTTENHAM, or TorxBxrHAH Sioh Ckoaa, a auborb* 
of London, in the county of Middlesex, is situated on the 
old Great Northern** road, about miles north from 
^oreditch. The cross at Tottenham is not a marketoross, 
and its origin is doubtful. Towards the close of the 16th 
century it consisted of a column of wood, capped with a 
square sheet of lead. The present cross of brick was 
erected by Dean Wood about 1600, and the ornamental 
work of stucco was added in 1809. In the time of Isaak 
Walton there stood over it a shady arbour of woodbine, 
sweetbriar, jessamine, and myrtle. Formerly Tottenham 
was noted for its ** greens,** in the centre of one of which 
stood the famous old elm trees called the ** Seven Sisters*’; 
these were removed in 1840, but the name is preserved in 
the Seven Sisters Boad. Bruce Castle, occupying the site 
of the old mansion of the Bruces, but built probably by 
Sir William Compton in the beginning of the 16th century, 
is now occupied as a private boarding school. The church 
of All Hallows, Tottenham, was given by David, king of 
Scotland, probably when he visit^ Henry in 1126, to the 
canons of the church of Holy Trinity, London. It has 
frequently been restored and altered The older parts 
are the tower, nave, and south aisle of the Perpendicular 
period and the south porch of the 16th ceutuiy. There 
are a large number of monuments and brasses. Tottenham 
consists chiefly of an irregular line of houses for about two 
miles along the high road, with short side streets at 
intervals. There are a number of almshouses, including 
the Sanches almshouses, founded in 1596 by Balthazar 
Sanchez, or Zanchero^ confectioner to Philip of Spain ; 
Eeynardson’s (1685); Pheasunt’s, or “The Pound,” for 
poor widows, originally founded by George Hynningham 
in 1536, and further endowed by Pheasunt and Saunders ; 
and the sailmakers’ almshouses, founded in 1869 by the 
Drapers’ Company for forty-five inmates. The free gram- 
mar school was enlarged and endowed in 1686 by Sarah, 
dowager duchess of Somerset. The population of the 
urban sanitary district (area 4642 acres) in 1871 was 
22,869, and in 1881 it was 46,456. 

In the reign of the Confessor tlie manor of Tottenham was pos- 
sessed by Bail Waltheof, who in 1070 married Judith, niece of the 
Conqueror, and was created in 1072^ earl of Northumberland, 
Huntingdon, and Northampton, but joined the conspiiacy against 
William, was betrayed by his wife, and was beheaded at Wiucliestei. 
It was inherited by his daughter Maud, who was mniTied first to 
Simon de St Liz and afterwards to David, sou of Malcolm 111., 
king of Scotland, who was created by Henry I. earl of Hunting 
don, and received possosbion of all the lands formerly held by Earl 
Waltheof. In 1184 the manor was granted by William the Lion, 
king of Scotland, to his brother David, earl of Angus and Gallo- 
way, the grant being confirmed in 1199 hy King John of England, 
who cieatod him earl of Huntingdon. He married Maud, heiress 
of Hugh, earl of Chester, and his son John inherited both earldoms. 
The son married Helen, daughter of Llewelyn, piince of Wales, 
by whom he was poisoned in 1237, dying without issue. Slit 
retained possession till 1264, when the manor was divided bet\\veii 
his coheirs Robert de Brns, John de Baliol, and Henry de Hastings, 
each division forming a distinct manor bearing the name of its 
owner. In 1429 they all came into the possession of Alderman 
Gedenoy. William Bedwell, the Arabic scholar, was vicar ot 
Tottenham, and published in 1632 a Brief e Beaenption of the 
Tovme of TottenJimn, in which ho pnnted for the first time the 
burlesque poem, the ”Tumament of Tottenham.” 

Zee Bobinum'e Mtatorg of Tottenham, 1840. 

TOUCAN, the Brazilian name of a bird,^*^ long mnee 
adopted into nearly all European languages, and apparentij 
first given currenty in England (though not then used at 
an English word) in 1668^^ by Charleton V 

115) ; but the bird, with its enormous be^ an d featW 

“ Commonly believed to be so called from its cry ; but Prof. Skent 
(Proc. PhUolog* Society, 16th May 1886) adduces evidence to prove that 
the Guanai Toed is from il, no4e, and edng, bone, nose of bone 
In 1656 the beak of an “ Araoati of Brazil,” which was a Touerm 
of some sort, was contained in the Musaaim Tradeaeantiamm (p* 2)* 
but the word Toucan does not appear there. 
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itk» wm detetibed by Oviado in his Sumario de la 

Ncdmaf Suioria de lae Indiae^ first published at Toledo in 
1527 (cbap^ 42),^ and, to quote the translation of part of 
the pSMage in Willughby’s Orfdtkology (p. 129), “there 
is no bird secures her young ones better from the Monlceye^ 

' whidi are very noisom to &e young of most Birds. For 
when she perceives the approach of those Enemiee, she so 
settles her self in her Nest as to put her Bill out at the 
hole, and gives the Monkeys such a welcom therewith, 
that th^ presently pack away, and glad they scape so.” 
Indeed, so remarkable a bird must have attractkl the 
notice of the earliest European invaders of America, the 
more so since its gaudy plumage was used by the natives 
in the decoration of their persons and weapons. In 1555 
Belon (llieL Nat, Oyeeaux^ p. 184) gave a characteristic 
figure of its beak, and in 1558 Thevet {SinytdariUz de la 
France Jntarctignce, pp. 88-90) a somewhat long descrip- 
tion, together with a woodcut (in some respects inaccurate, 
but quite unmistakable) of the whole bird, under the name 
of “Toucan,” which he was the first to publish. In 1560 
Oesner {Icoim Aviim, p. 130) gave a far better figure 
(though still somewhat incorrect) from a drawing received 
from Ferrerius, and suggested that from the size of its 
beak the bird should bo called Burhynrhue or Rampheetes, 
This figure, with a copy of Thevet’s and a detailed descrip- 
tion, was repeated in the posthumous edition (1585) of 
his larger work (pp. 800, 801). By 1579 Ambroise Far4 
{CEuvree^ ed. Malgaigne, iii. p. 783) had dissected a Toucan 
that belonged to Charles IX. of France, and about the 
same time L6ry ( Voyage fait en la Terre du Bresif, chap, 
xi.), whose chief object seems to have been to confute 
Thevet, confirmed that writer’s account of this bird in 
most respects. In 1599 Aldrovandus (Omithohgta^ i. pp. 
801-803), always ready to profit by Oesner’s information, 
and generally without acknowledgment, again described 
and repeated the former figures of the bird ; but he cor- 
rupted his predecessor’s Bamphestes (which was nearly 
right) into Ramphasfosy and in this incorrect form the 
name, which should certainly bo Rhamphestee or Rham- 
pkasiasy was subsequently adopted by Linnscusand has since 
been recognized by systematists. Into the rest of the early 
history of the Toucan’s discovery it is needless to go.^ 
Additional particulars were supplied by many succeeding 
writers, until in 1834 Gould completed his Monotjraph 
of the family ^ (with an anatomical appendix by Sir R. 
Owen), to which, in 1835, he added some supplementary 
plates; and in 1854 he finished a second and much 
improved edition. The latest systematic compendium on 
Toucans is Cassin’s “ Study of the Raraphastidae,” in the 
Proceedings of the Philadelphia Academy for 1867 (pp. 
100-124). 

recent systematists 5 genera and from 50 to 60 8])ecies of the 
Family are recognized ; hut the characters of the former have never 
been satisfactorily defined, much less those ot numerous subdivisions 
which it has pleased some writers to invent. ^ There can be little 
doubt that the bird first figured and described by the earliest 
authors above named is the i!. toco of nearly all orn ithologists, and 

* The writer has only been able to consult the reprint of this rare 
work contained iu the Biblioteea de A%Uore8 Ji^iioles (xxil, pp. 478- 
515), published at Madrid in 1852. 

® One point of some interest may, however, be noticed. In 1705 
Plot (It. //, Osqfordshirey p. 182) recordeil a Toucan found within two 
miles of Oxford m 1644, the body of which was given to the repository 
in the medical school of that university, where, he said, “it is still to 
bo seen.” Already in 1700 Leigh in his Lancashire (i. p. 195, Birds, 
tab. 1, fig. 2) had figured another which had been found dead on the 
coast of that county about two years before. The bird is easily kept 
in captivity, and uo doubt from early times many were brought alive 
to Burope. Besides the one dissect^ by Par4, as above mentioned, 
dob, Faber, In his additions to Hernandez’s work on the Natural 
History of Mexico (1651), figures (p. 697) one seen and described by 
Futous (Pal Pozzo) at Fontainebleau. 

’ Of this the brothers Sturm in 1841 published at Nuremberg a 
Ootman version. 


as sttoh la properly regarded as the type of the genns and therefore 
of the Family. It is one of the largest, measuring 2 feet in length, 
and has n unde range throughout Guiana and a great part of 
Brazil. The^ huge beak, looking like the great claw of a lobstei*, 
more than 8 inches long and 3 high at the base, is of a deep orange 
coloar, with n large black oval siiot near the tip. The eye, witn 
its double iris of green and yellow, has a broad blue orbit, and is 
surrounded by a bare space of deep orange skin. The plumage 
generally is black, but the throat is white, tinged with yellow and 
coBunonly edged beneath with red ; the upper tail-eoverts are 
white, and the lower scarlet. In other species of the genns, 14 to 
17 in number, tbe bill is mostly mrticoloured— green, yellow, red, 
chestnut, blue, and black variously combining so as often to form a 
ready diagnosis; but some of these tints aie very (leeting and often 
leave little or no^ trace after death. Alti^niations of the brighter 
colours are also displayed iu the feathers of the throat, breast, and 
tail-roverts, so as to be in like manner characteristic of the species, 
and in several the baie space round the eye is yellow, green, blue, 
or lilac. ^ The^ sexes are almost alike in coloration, and externally 
differ chiefly in size, the males being largest. The tail is nearly 
square or moderately rounded. In the genns I*teroghs8\is, the 
“ Aracaris ” (pronounced AraBsari), the sexes more or loss differ in 
appearance, and the tail is graduated. The epecies aie smaller in 
size, and nearly all are banded on the belly, which is generally 
yellow, with black and scarlet, while except in two the throat of 
the males at least is black. One of the most remarkable and 
beautiful is P. heaidiamaiait by some authors placed in a distinct 
genus and called BeauMrruiisius uloconms. In this the featbeis of 
the top of the head are very singular, looking like glossy curled 
shavings of black horn or wnalelmne, the effect being due to the 
dilatation of the shaft and its coalescence with the consolidated 
barbs. Some of the feathers of the straw-coloured throat and 
cheeks partake of the same structure, but in a less degree, while 
the snbterminal part of the lamina is of a liistious pcaily-white.^ 
The beak is richly colunred, being green and crimson above and 
lemon below. The upper plumage generally is dark gieen, but the 
mantle and rump are crimson, as aie a broad abdominal belt, the 
flanks, and many crescentic markings on the otherwise yellow 
lower parts.* Tbe group or genus Selejiodera, proposed by Gould 
in 1887 {/cones Avium, pt 1), contains some 6 or 7 sjiecies, having 
the beak, which is mostly transversely stnpod, and tail shorter 
than in Pteroglossua, Hcie the sexes also dillor In coloration, the 
males having the head and breast black, and the females the same 
parts chestnut ; but all have a vcllow niudial crescent (whence the 
name of the group). The so-called Hill-Toucans have been separ- 
ated as another genus, Andiqena, and consist of some 5 or 6 species 
chiefly frequexaiiig the slopes ot the Andes and reaching an eleva- 
tion of 10,000 feet, though one, often placed among them, but 
perhaps belonging rather to Pteroglossus, the A, haiUoni, remark- 
able for its yellow-oiango head, neck, and lower paits, inhabits the 
lowlands of southern Brazil. Another very singular form is A. 
Jamimrostris, which has affixed on either side of the luaKilla, near 
the base, a miadrangular ivory-like plate, forming a ftatuio unique 
in this or almost in any Family of Birds. The group Aulaco» 
rhamphus, or “Groove-bills,” with a considerable but rather un- 
certain number of species, contains the rest of the 'J’oiicaiis. 

The monstrous serrated bill that so many Toucans possess was 
by Buffon, after his manner, accounted a giave defect of Nature, 
and it must bo confessed that no one has given what stems to be a 
satisfactory explanation of its precise use, though onevolutionary 
principles none will now doubt its fitness to the bud’s ictmire- 
ments. Solid as it looks, its weight is ineonsideiahle, and the 
perfect hinge by which the maxilla is articulated adds to its 
efficiency a.s an instrument of prehension, Swaiiison {Olasmf. 
Birds, ii. p. 138) imagined it merely “to contain an infinity of 
nerves, disposed like net-work, all of which lead immediately to 
the nostrils,” and add to the olfactory faculty. This notion 
seems to be boriowod from Tiail (Trans. Linn. Society, xi. p. 
289), who admittedly had it from Watorton, and stated that it 
was “an admirable coiitiivanco of nature to incuast* the delicaci 
of the organ of smell ; ’* but Sir R. Owen’s desciiption shews this 
view to groundless, and he attributes the cxtruoiiiiiiaiy develop- 
ment of the Toucan’s beak to the need of compensating, by the 
additional power of mastication thus given, foi the al)sence of any 
of the grinding structures that hi*o so clianu leiistn of the in- 
testinal tractor vegetable-eating birds— -its digestive organs possess- 
ing a general simplicity of formation. The question is one worth 
deciding, and would not be difficult t<i decide by those who have 
the opportunity. The nostrils are placed .so as to be iii most 

^ This curious peculiarity naturally attracted the notice ol the 
discoverer of the species, Poeppig, who bnefly clcsciihed it m a letter 
published in Proriep’a Koiimi (xxxii p. 146) for December 1831. 

* Readers of Mr Bates’s Naturalist on the Biver Amazons will 
reooUect the account (ii. p. 844) and illustration theie given of Ins 
encounter with a flock of this species of Toucan. lIis remarks on the 
other species with which he met are also excellent. 
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fcmB invisible until souglitf beiuff obscured by the frontal feathers 
or the backward prolongation or the homy sWth of the beak. 
The wings are somewhat feeble, and the legs have the toes placed 
in pairs, two before and two behind. The tail is capable of free 
vertical motion, and controlled by strong muscles, so that, at least 
in the true Toucans, when the bird is preparing to sleep, it is re- 
verted and lies almost flat on the back, on which also the huge 
bill reposes, pointing in the opposite direction. 

As may be inferred from the foregoing, the Toucans are 
a Neotropical form, and by far the greater number inhabit 
the northern part of South America, especially Quiana and 
the valley of the Amazons. Some three species occur in 
Mexico, and several in Central America. One, if. vitell- 
innSf which has its headquarters on the mainland, is said 
to he common in Trinidad, but none are found in the 
Antilles proper. The precise place of the Family in the 
heterogeneous group Picarim cannot yet be determined. 
Its nearest allies perhaps exist among the Ca 2 ntonidm\ but 
none of them are believed to have the long feather-like 
tongue which is so characteristic of the Toucans, and is, so 
far as known, possessed besides only by the Momotidm (cf. 
Motmot, vol. xvil p. 3). But of those last there is no 
reason to deem the Toucans close relatives, and, according 
to Swainson (ut supra^ p. 141), who had opportunities 
of observing both, the dleged resemblance in their habits 
has no existence. Those of the Toucans in confinement have 
been well described by Broderip and Vigors (ZooL Journal^ 
L p. 484 ; ii. p. 478), and indeed may be imrtially observed 
in many zoological gardens. Though feeding mainly on 
fruits, little seems amiss to them, and they swallow grubs, 
reptiles, and small birds with avidity. They are said to 
nest in hollow trees, and to lay white eggs. (a. n.) 

TOUCH may be defined as a sense of pressure, referred 
usually to the surface of the body. It is often understood 
as a sensation of contact as distinguished from pressure, 
but it is evident that, however gentle be the contact, a 
certain amount of pressure always exists between the 
sensitive surface and the body touched. Mere contact in 
such circumstances is gentle pressure ; a greater amount 
of force causes a feeling of resistance or of pressure referred 
to the skin; a still greater amount causes a feeling of 
muscular resistance, as when a weight is supported on the 
palm of the hand ; whilst, finally, the pressure may be so 
great as to cause a feeling of pain, llie force may not 
be exerted vertically on the sensory surface, but in the 
opposite direction, as when a hair on a sensoiy surface is 
pulled or twisted. Touch is therefore the sense by which 
mechanical force is appreciated, and it presents a strong 
resemblance to hearing, in which the sensation is excited 
by intermittent pressures on the auditoiy organ. In 
addition to feelings of contact or pressure referr^ to the 
sensory surface, contact may give rise to a sensation of 
temperature, according as the thing touched feels hot or 
cold. These sensations of contact, pressure, or tempera- 
ture are usually referred to the skin or integument cover- 
ing the body, but they are experienced to a greater or less 
extent when any serous or mucous surface is touched. 
The skin being the chief sensory surface of touch, it is 
there that the sense is most highly developed, both as to 
deiicfliey in detecting minute pressures and as to the char- 
acter of the surface touched. Tactile impressions, pro- 
perly so called, are absent from internal mucous surfaces, 
as hw been proved in men having gastric, intestinal, and 
urinary fistuUc. In these cases, touching the mucous 
surface caused pain, and not a sensation of touch. 

Orgam of Towk, — CtmparaUm Sketeh.-^T\ie organs of tudch 
present many varieties of form, from a simple filament of sensitive 
protoplasm to a highly complex end-ormn connected with the 
commencement of a seasoiy nerve-fibre. The bodies of the lowest 
organisms are formed of contractile protoplasm, and mechanical oon- 
tact with any resisting substances causes a change of form. Here 
is the simplest kind of touch— a response on the of any portion 

of the surmes of the body to a mechanical stimulus. The pseudopodia 


of the Zhbuqfoda are ako oigaiiB of touch, and probably the dlia, 
the flagelltt, and the riiort rod-like bodies seen on many Ii^kuoria 
belong to the same class of sensory organs^ '^/Lmong the OmknUra 
(hydroid polyps, tubularians, Sydromduott^ Mtdiuu, Antihoam or 
sea-anemones) tentacles are found, usnally arranged in eirolea 
around the mouth or on portions of the body engaged in locomo- 
tion, as on the margins of the umbrella of Modum. These have a 
large amount of sensibility, and serve as organs of touch. In some 
also there are stiff hairs on the tentacles and around the mouth, 
more differentiated tactile organs. The Vermes show organs of 
touch iu the form of modified cells of the integument, connected 
with sensory nerves. These cells often assume the form of stiff 
rods projects from the surface (tactile setae). Such are often found 
over the whole body of Twrbellaria and Nemeriina, on the tentacles 
otBryozoa, on the head segment of Lumhicidm, and on the tentacles 
and antennae of ChmU^^oda. In the latter group of animals tactile 
organs are also found in ring-like arran^monts, called cirrhi, on the 
foot-stumps or parapodia. In soma Mirtidiaiea (leeches) compli- 
cated tactile rods are embedded in cup-shaped organs scattered 
over the body. Large proniineucos of the cuticle, called tactUs 
papillae, are also found in many of the Vermes near the oral and 
genitri orifices. The EcJdaiodeinnata have also special parts devoted 
to touch, and these show their highest differentiation in the tentacles 
of the Holothuroida. Arthropoda show tactile organs in the form 
usually of rod-like bodies projecting from the surface of the 
appendages and chiefly connected 
with nerves {massing to gaiiglionic 
ceils. In Crmtacea such organs are 
found on the antennae ana other 
apt»pndagp8, and on the antennae in 
Myruipoda and Inseda, In the 
latter they are also found on the 
tarsal joints of the feet. The ap- 
pearance of these rod-like bodies is 
seen in fig. 1. 

Ciliated tentacular processes exist 
in the larva of Braekiqpoda which 
are probably touch organs, but 
there are no definite organs of this 
kind in the adult form. The Mol- 
lusca have the sense of touch widely 
diffused. All the soft parts of the 
lK>dy are capable of feeling when 
touched, and in various situations 
thei'e are line hair-like prolongations Kio. 1. — Kerro-ending 
from cells. These are suppliea with ttutiio rodt, from 
nerves, and are touch organs. Such (ifttwajk** nl n« ve 
are found on the edge of the mantle ganglionic tweiiing; tactile Teds; 
in LaanelltbranchicUa, where they c, fine hairs of cuticle (Lcydig), 
may be in rows; they also exist on the siphons, and *'they serve 
to watch over the particles that get into the mantle cavity with 
the water'* (Gegenbaur). Processes of a tactile kind are also found 
on the epiiKMliuni, the edge of the mantle, and the cephalic tentacles 
iu many Oasteropoda, and on the dorsal tufts of the iftAihranehuUa, 
Here and there also there are enlargements of the integument 
covered with cilia and supplied by a nerve which have been regarded 
as touch organs, but are by some supposed to be connected with 
smell (see Smell). The Tmicala have cells with long filamentous 
processes in the int^iment, which are probably tactile in function. 

In the great majority of fishes touen is limited to 


the lips, to 

e fins, and to special organs called barbels. In the 
’Cyprimids there is a fold of skin bordering the mouth which is 
highly tactile. The lip of the sturgeon is covered with numerous 
papillie; the sucking lip of the lamprey is papillose and highly 
sensitive. The fins are m many fishes modified to serve as organs 
of touch. Thus the gurnards {Triglides) have three soft flexible 
rays detached from the fin, and **tho filiform radial appendages of 



the PolynemidsBy the 
gader^ and other Lai 


ventral fins of Oaplmrjmms^ frichth 
ibranchs, and of tne OphidOdaSt* are 
examples of this class of omns (Owen). The barbels are long 
slender processes of skin, either single or in pairs, found in the 
Silttridmf loaches, barbels, cods, sturgeons, and in the parasitic 
Myxmidis, The nerves for the barbels come from the fifth pair of 
cranial nerves. ** A cod, blind by absence or destruction of both 
eyeballs, has been Cl 
led to have foam 
hule, as well as by 
what similar to the Pacinian corpuscles (to be afterwards described! 
were discovered by 8avi in 1844 in the torpedo; they are arranged 
in linear series on the anterior part of the mouth and nostrils, and 
over the fore part of the elect^l omns. Each is compom of 
two capsules, one connected with the other, and containmg a 
granular substance in which the nerve end is embedded. Peooliar 
mucous glands are also found outside the electrical •igans of the 
torpedo which are believed to minister to touch. Similar organs 
exist in sharks, and John Hunter dissected the snout of the mtted 
dog-fish {SeyUimi) to show the manner of the nerves ramifying^ 
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Fio. 2 »Tactilo Corpnseiefi from duck • toneur. 
ft, norve. 


c8 alio tUeir apparent termination in this part, each ultimate nerve 
appearing to terminate in the bottom of a tube or duct, the aides 
of nrhich secrete and convey a thick mucus to the ekin." These 
<«iiervo*muoous*' organs are found in the sides and under part of 
the head and on the fore part of the trunk. 

The Amphibia and Ueptilia do not show any special organs of 
touch. The lips of tadpoles have tactile papillft. Some snakes 
have a pair of tentacles on the snout, but the tongue is probably 
the ohim organ of touch in most serpents and lizards. All reptiles 
possessing cUmbing powers have the sense of touch highly developed 
in the fe^* 

Birds have epitbelial papillas on the soles of the toes that are no 
doubt tactile. Those are of groat length in the capercailzie (Tetrax 
urogallus), ** enabling it to grasp with more security the frosted 
branches of the Norwegian pine trees ” (Owen). It has been sug* 
gestod that the delicate papillose*' digits of the smaller birds 
assist them in nest-building by having the sense of touch highly 
developed. Around the root of the bill in many birds there are 
special tactile organs, assisting the bird to use it as a kind of sensi- 
tive probe for the detection in soft ground of the worms, grabs, and 
slugs that constitute its food. Special bodies of this kind have 
been detected in the beak and tongue of the duck and goose, called 
the tactile corpuscles of 
Merkel, or the corpuscles 
of Grandry (fig. 2). Sim- 
ilar bodies nave been 
found in tbo epidermis 
of man and mammals, in 
the outer root-slieath of 
tactile hairs or feelers. 

They consist of small 
bodies composed of a 
capsule enclosing two or 
more flattened nucleated 
cells, ]»Ied in a row. Each corpuscle is separated from the others 
by a transparent protoplasmic disk. Nerve fibres terminate either 
in the celts (Merkel) or in the jirotoplasmlc 
Intel cellular matter (Hanvior, Hesse, Izipii- 
erdo). Another form of end-organ has been 
described by Ilerbst as existing in the mucous 
membrane of the duck’s tongue. These cor- 
puscles of Herbst are like small Pacinian cor- 
puscles with thin and very close lamellae. 

I levelopmeuts of integument aovoid of feathers, 
such as the “wattles” of the cock, the “ca- 
runcles ** of the vulture and turkey, are not 
tactile in their function. ( 

In the great majority of Mammalia the 
general surface of the skin shows sensitive- 
ness, and this is developed to a high degree 
on certain parts, such as the lips, tlie end ot Fio.s —Tactile Corpmcle 
a teat, ana tlie generative organs. Where fiom the hand, 
touch is highly develofied, the skin, more especially the epidermis, 
is thin and devoid of hair. In the Monkeys tactile papillffi are found 
in the skin of the ^fingers and palms, and m the 

Buch papilSe also abound m the naked skin of the 
nose or snout, as in the shrew, mole, 
pig, tainr, and elephant. In the Or- 
nUhorhynchus the skin covering the 
mandibles is tactile (Owen). I n many 
animals certain hairs acquire great 
length, and stiffness. These con- 
stitute the vibrissffi, or whiskers. Each 
large hair ^rows from a firm capsule 
auuk deep in the true skin, and the 
hair bulb is supplied witli sensory 
nerve filaments. In the walrus the 
capsule is cartilaginous in texture. 

The marine Carnivora have strong 
vibrissn which “act as a staff, in a 
Avayanalogous to that held and applied 
by the hand of a blind man ’* (Owen), 
uaoh species has hairs of this kind 
developed on the eyebrows, lips, or 
oheekz, to suit a particular mode of existence, as, for example, the 
long fine whiskers of the night-prowling felines, and in the uye-aye, 
a monkey having nocturnal habits. In the Ungulata the hoofs 
ne^ no delicacy of touch as regards the discrimination of minute 
lioints. Such animals, however, have broad, massive sensations of 
toudi, enabling them to appreciate the firmness of the soil on which 
they tread, and under the noof we find highly vascular and sensitive 
lamelliB or papillie, contributing no doubt, not only to the growth 
of the hoof, out also to its sensitiveness. The Cetacea have numerous 
impUlas in the skin, regarding which John Hunter remarks : “ These 
viui are soft and pliame ; they float in water ; and each is longer or 
ohorter according to the size of tke animal. In tbo spermaceti 




Fio. 4.— Tactile Corpuiclet from 
clitoria of rabbit, n, nerve. 


whale they are about a quarter of an inch long; in the grampus, 
bottlenose, much shorter ; in all they are extremely vascular ; they 
are sheathed in corresponding hollows of the epiderm.” In some 
whales the skin is tlirown into numerous longitudinal plaits on 
the nnder and fore part of the body {Balmnoptera). Prof. Owen 
remarks regarding these: “It is jieculiar to the swifter swimming 
whales that pursue mackerel and herring, and may serve to warn 
them of shoals, by appreciation of an impulse of the water rebound- 
ing therefrom, and so conveying a sense of the propinquity of 
sunken rocks or sand-banks. Sensitiveness to the movements of 
the ambient ocean is indicated by certain observed phenomena. 
The whale-fishers aver that when a straggler is attacked its fellows 
will bear down from some miles’ distance, as if to its assistance ; 
and it may bo that they ore attracted by jnsreeption of the vibration 
of the water caused by the struggles of the haipooned whale or 
cachalot” (Owen’s Comparative Anatomy, vol. iii, p. 189). Bats 
have the sens© of touch strongly developed in the wings and external 
ears, and in some species in the flaps of skin found near the nose. 
These ** nose-leaves * and expanded ears frequently show vibratile 
movements, like the antouiiie of insects, enabling the animal to 
detect slight atmospheric impulses. In the vanipiics {JJesmodi) 
and fruit-eating bats (Pt^opi) the auricular and nasal appendages 
are small; “such senaitivo tactile guides or waniers in ilightare 
only needed in the bats of active food, which must follow m swift 
evolutions, like tlie swallows, but in gloom, the volatile insects 
that people the summer air at dawn or dusk ” (Owen). There is 
little doubt that many special forms of tactile organs will \te found 
in animals using the nose or feet for bunwing. A peculiar end- 
organ has been found in the nose of the mole, while there are “ end- 
capsules” in the tongue of the elephant and “nerve rings” in the 
ears of the mouse. 


Ertd-Orgam of Touch in Man, — In man three special 
forms of tactile ond-organs have been described, and can 
be readily demonstrated. 

(1) The End- Bulbs of Krause, — These are oval or 
rounded bodies, from to of an inch long. Each 
consists of a delicate capsule, composed of nucleated con- 
nective tissue enclosing numerous minute celk On tracing 
the nerve fibre, it is found that the nerve sheath is con- 
tinuous with the capsule, whilst the axis cylinder of the 
nerve divides into branches which lose themselves among 
the cells. Waldeyer and Longworth state that the nerve 
fibrils terminate in the 
cells, thus making these 
bodies similar to the cells 
described by Merkel {ut 
supra). See fig. 5. These 
bodies are found in the 
deeper layers of the con- 
junctiva, margins of 
the lips, nasal mu- 
cous membrane, epi- 
glottis, fungiform 
and circumvallate 
papillas of the 
tongue, glans penis 
and clitoris, mucous membrane of the rectum of man, and 
they have also been found on the under surface of the 

toes of the guinea-pig, ear and body of “ 
the mouse, and in the wing of the bat ” 

(Landois and Stirling). In the genital 
organs aggregations of end-bnlbs occur, 
known as the genital corpuscles of 
Krause” (fig. 4). In the synovial mem- 
brane of the joints of the fingers there 
are larger end-bulbs, each counccted with 
three or four nerve-filaments. 

(2) The Touch Corpuscles of Wagner 
and Meissner, — These are oval bodies, 
about of an inch long by of an 
inch in breadth. Each consists of a 
series of layers of connective tissue «-.End BuiTr/rom 
arranged transversely, and containing in oonjunaivaotcoif. n, 
the centre granular matter with nuclei 

(fig. 7). One, two, or three nerve fibres pass to the lower 
end of the corpuscle^ wind transversely around it, lose the 



Fia. fi —End Bulb from humoa 
conjunctiva, a, nucleated 
capsule, core; e, ontarina 
Ti»rve fibre tennlnating in the 
core at <1. 
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white substance of Schwann, penetrate into the corpuscle, 
where the axis cylinders, dividing, end in some way iin« 
known. The cor- 
puscles do not con- 2SBB8!@^SS§KtSI 
tain any soft core, 
but are apparently 
built up of irregu- 
lar septe) of con- 
nective tissue, in 
the meshes of 
which the nerve 
fibrils end in ex- 
pansions similar 
to Merkel’s cells. 

Dr Thin describes 
simple and com- 
pound corpuscles 
according to the 
number of nerve 


abnn. puacle; e, Wagnor'a totteh-oorpuaele ; /, nerre- 
tiuua divided transvenely ; g, cells of the MalplsliUifi 

palm layer of the skin. (From Lindois end SttiUii<r» 



ftfter Bleswdeckl.) 


entering 7.— VerHcel Section of the Skin of the pelm of the 

® l*a«**- «• blood-vessel ; b, pepUla of the cutis verej 

tnem. Xhesebociies capllhiry; nervo>flbie pesslng to a touch-eor- 

are found 
dantly in the palm 
of the hand and 
sole of the foot, where there may be as many as 21 to 
every square millimetre (1 mm. « inch). They are not 
so numerous on the back of the hand or foot, mamma, lips, 
and tip of the tongue, and they are rare in the genital 
organs. Kollmann describes three special tactile areas 
in the hand ; — (1) the tips of the fingers, with 24 touch 
co^uscles in a length of 10 mm. ; (2) the three eminences 
lying on the palm behind the slits between the fingers, 
with 5*4-2*7 touch-corpuscles in the same length; and 
(3) the ball of the thumb and little finger, with 3'l-3*5 
touch corpuscles. The first two areas also contain many 
of the corpuscles of Vator or Pacini, whilst in the latter 
these corpuscles are fewer and scattered. In the o^er 
parts of the liand the nervous end- 
organs are much less developed ” 

(Landois and Stirling). 

' (3) T/ie Cofymsdes of Vater or 

Paeini, — These, first described by 
Vater so long ago as 1741, are 
small oval belies, quite visible to 
the naked eye, from ^ to of 
an inch long and to of an 
inch in breath, attached to the 
nerves of the hands and feet. They 
can bo readily demonstrated in the 
mesentery of the cat (fig. 8). Each 
corpuscle consists of 40 to 50 
lamellas or coats, like the folds of 
an onion, thinner and closer to- 

C sr on approaching the centre. 

lamella is formed of an elastic 
material mixed with delicate con- 
nective tissue fibres, and the inner 
surface of each is lined by a single 
opatinuous layer of endothelial 
cells. A double-contoured nerve 
fibre passes to each. The white 
substance of Schwann becomes 
continuous with the lamell^ whilst 
the axis cylinder passes into the puscie. a.itoik;ft.ik€rv<-sbr« 
body, and ends in a smaU knob or CSwiiiiA’) ^ 
in a plexus. Sometimes a blood- ^*th lu end divided et/. 
v^el also penetrates the Pacinian body, entering along 
with the nerve. Such bodies are found in tfie subcutaneous 
tissue on the nerves of the fingers and toes, near joints, 
attached to the nerves of the abdominal plexuses of the 



sympathetic, on the coccygeal glaad^ on t!he dorsum of 
penis and clitoris, in the meso-eolon, in the course erf the 
intercostal and p^iosteal nerves, and in the capsules of 
lymphatic glands (William Stirling). 

Physiology ofTowsh m Man . — Such are the special end- 
organs of tou(&. It has also been ascertained that many 
aensory nerves end in a plexus or network, the ultimate 
fibrils being connected with the cells of the particular 
tissue in which they are found. Thos they exist in the 
cornea of the eye, and at the junctions of tendons with 
muscles. In the latter situation ** flattened end-fiakes or 
plates ’’and ** elongated oval end-bulbs” have also been 
found (Sachs, Bollett, Golgi). A consideration of these 
vmous types of structure show that they facilitate inter- 
mittent pressure being made on the nerve endings. They 
are all, as it were, elastic cushions into which the nerve 
endings penetrate, so that the slight variation of pressure 
will be transmitted to the nerve. Probably also they serve 
to break the force of a sudden shock on the nerve endings 

SenaiHyefussi and SeTise qf X 0 ra^%.~-The degree of seneitiveDees 
of the skin is determined by finding the smaUest distance at which 
the two points * 

of a pair of 

compasses can ", .'....Ttf'-TfeSi ,'g fc 

be felt. This Svi 1 i w ■ I ' n ’t y ' i ii W 

method, first 
followed by 
Weber, is em- 
ployed by phy- 
sicians in the 

diagnosis of nervous affections involving the sensitiveness of the 
skin. The following table shows the sensitiveness in millimetres 
for an adult, whilst the correspondiim numbers for a boy 12 
years of age are given within brackets (Luidois and Stirling, aftet 
Weber) 



Fio. 9.— XSathealomster of Sleveking. 


Tip of tongue 1*1 

Third phalanx of finger, volar surface 2-2*8 

Ked part of the lip 4*5 

* offi 


UUlimetres. 


:i-7i 

8*91 

'8*&J 


11*8 

11*8 

11*8 

11*8 

18*5 


[4*5] 

[4*6] 


6 * 8 ) 

6 * 8 ) 

m 


Second phalanx of finger, volar surface 4-4*5 

First phalanx of finger, volar surface 5-5*5 

Third phalanx of finger, dorsal surface 6*8 

Tip of nose 6*8 

Hoad of metacarpal bone, volar 5-6*8 

Ball of thumb. 6 *5-7 

Ball of little finger. 5*5-6 

Centre of palm 8-9 

Dorsum aud side of tourae ; white of the lips ; 

metacarpal part of the thumb 9 

Third phalanx of the great too, plantar surface, 

Second phalanx of the fingers, dorsal surface... 

Back 

Eyelid 

Centre of hard palate. 

Lower third of the fore-arm, volar surface 15 

In front of the xygoma 15*8 

Plantar surface of the great toe 15*8 

Inner surfiaoe of the Up 20*8 

Behind the zygoma 22 *6 

Forehead 22*6 

Occiput 27*1 

Back of tilie hand 81 *6 

Under the chin 88*8 

Vertex 88*8 

Knee 86*1 

Sacrum (gluteal region) 44 *6 

Fore-arm and leg 45*1 

Neck 54*1 

Back of the fifth dorsal vertebra ; lower doraal 

and lumbar region. 64 *1 

Middle pf the neck 67*7 

Upj)er arm ; tbigh; centre of the back 67*7 [31 *6-40*61 

These mveetigatlons show not only that the skin is sensitive, 
at that one is able with great prepiaioti to distinguish the part 


[11*3] 
[13 S] 

[9], 

18*6) 

15*8] 

22 * 6 ) 

22 * 6 ] 

22 * 6 ’ 

' 22 * 6 ] 

81*6] 

' 88*8 

83*8: 

36*i; 


This latter power is osudly called sente of looaliifft 

f flllk. till* 


but i 
touched. 

and it is influenced by various conditions. The greater 
number of aensoiy nerves in a given area of akin the graater is tiie 
degree of accuracy in distinguishing different points Contrast 
in this way the f' 


^ •nd the back of {he hand. Sensi- 
tiveness increases from the Joints towards the extremities, ami, ae 
pointed out by Vieroxdt, sensitiveness is groat in parts of the l>ooy 
that are actively moved. The sensibiUty of the limbs is finer in 
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the Imsfetie axle m the long Mde of the limb, to the extent It^ormMtmflrom Tactile Jm/ireMt'one.— These enable us to come 
of I on the flexor eurface of the apj^ limb and i on the extensor to the following conclusions, (l) Wo note the existence of some- 
surface (Landpis). It is do«htful if exercise improves sensitive- thing touching the sensory surface. (2) From the intensity of the 
ness, as Francis Galton found that the performances of blind boys sensation we determine the weight, tension, or intensity of the pres- 
were not superior to those of other boys, and he says that “the sure. This sensation is in the first instance refen ed to the skin 


guidance of the blind depends mainly on the multitude of col- 
Uteral indications, to which they give much heed, and not tlieir 
superioiity to any one of them.’^ When the skin is moistened 
with indifferent fluids sensibility is increased. Suslowa made the 
curious discovery that, if the area between two points distinctly 
felt be tickled or be stimulated by a weak electric current, the 
impressions are fhsed. Stretching the skin, and baths in water 
containing carboQio acid or common sal^ increase the power of 
localizing tactile impressions. In experimenting with the corn- 


sensation we determine the weight, tension, or intensity of the pres- 
sure. This sensation is in the first instance refened to the skin, 
but after the pressnip has reached a certain amount muscular sensa- 
tions are also experienced— th« so-called muscular sense. (3) The 
locality of the iiart touched is at once determined, and fi-oin this 
the pwbable position of the touching Iwdy, Like the visual field, 
to which all retinal impressions are referred, point for point, there 
is a tactile field, to which all points on the skin surface may be 
Inferred. (4) By touching a body at various points, from the 
difference of pressure and from a comparison of the positions of 
various oointa in the tactile field wa inflfm /%r 


localizing tactile impressions. In experimenting with the com- various points in the tactile field we judge of the configuration of 

passes, it will be found that a smaller distance can be distinguished the body. A number of tactile pictuies “ are uhtain^l by pass- 

if one proceeds from greater to smaller distances than in the re- ing the skin over the touched body, and the shaiw of the liody is 

verse airection. A smaller distance can also be detected when farther determined by a knowledge of the muscular movements 


verse direction. A smaller distance can also be detected when 
the points of the comiwsses are placed one after the other on the 
skin than when they are placed simultaneously. If the points of 
the comiMsses are unequally boated, the sensation of two contacts 
becomes confused. An ausemic condition, or a state of venous con- 
gestion, or the application 'of cold, or violent stretching of the skin, 
or the use of such substunces as atropiuo, duturin, morphia, 
strychnine, alcohol, bromide of potassium, canuabin, and hydrate 
of chloral blunt sensibility, nche only active substance said to 
increase it is caffein. 

Absolute sensitiveness, as indicated by a sense of pressure, has 
been detcrminoil by various methods. Two different weights are 

{ >laced 011 the part, and the smallest difference in weight that can 
>6 perceived is noted. W'eber placed small weights directly on 
the skin; Aiibcrt and Kauiuiler loaded small plates ; Dohrn made 
use of a balance, having a blunt point at one cud of the beam, rest- 
ing on the skin, whilst weights weie placed on the other end of the 
beam to e<iualizo the pressure ; Kiilcubcrg invented an instrument 
like a apiing ]mpcr-olip or balance (the burmsthesiometer), 

having an index showing the pressure in grammes ; Goltz employed 
an india-rubber tube filleil with water, and this, ** to ensure u con- 
stant surface of contact, bent at one spot over a piece of cork, is 
touched at that spot by the cutaueons part to be examined, and, 
by rhythmically exerted pressure, waves analogous to those of the 
arterial pulse are produced lu the tube” (Hermann); and Landois 
invented a mercurial balance, enabling him to make rapid variations 


in the weight without giving rise to any shock (figured in Landois 
and Stirling’s Phusiologn, p. 1155). These methods have given the 
following general results. (1) The gi*catest acuteness is on the 
forehead, temples, and back of the hand and forearm, which detect 
a pres.sure of *002 gramme; fingers detect ‘005 to ‘015 giammc; 
the chin, abdomen, and nose *04 to *05 gramme. (2) Goltz’a 
method gives the same general results as Weber's experiment with 
the compasses, with the exception that the tip oi tiie tongue has 
its sensation of ]ire8.sure much lower in the scale than its sensation 
of touch. (3) Eulenberg found the following gradations in the 
Imciiess of the pressure sense:— the forehead, lips, back of the 
cheeks, and temples appreciate differences of ^ to (200 : 205 to 
300 : 810 grammes). The back of the last phalanx of the fingers, 
the forearm, hand, Ist **iid 2d phalanges, the palmar surfaco ot the 
hand, forearm, and upper arm distinguish differences of to 
(200 : 220 to 200 : 210 grammes). The front of the leg and tliigh 
is similar to the forearm. Then follow the back of the foot and 
toes, the sole of the foot, and the back of the leg and thigh. Dohrn 
placed a weight of 1 m-amme on the skin, and then dotormined the 
least additional weight that could be detected, with this result; — 
8d phalanx of tiiigor, *499 gramme ; back of the foot, *5 gramme ; 
2d jdmlanx, *771 gramme ; Ist ]>halanx, *8*2 gramme ; leg, 1 
gramme ; back of hand, J *166 grammes ; ])alra, 1*108 grcimmes ; 
patella, 1*5 grammes; forearm, 1*99 gi’amines; umbilicus, 8*5 
grammes; and back, 8*8 grammes (Landois and Stirling). ^4) In 
passing from light to heavier weights, the acutem^ss lucrcuses at 
once, a maximum is reached, and then with heavy weights the 
power of distinguishing the differences diminishos ( Horing, Bieder- 
niann). (6) A sensation of ])roasuro after the weights have been 
xomoved may bo noticed {after-pressure sensation), especially if the 
weight be considerable. (6) Valentine noticed that, if the finger 
were held against a blunt- toothed wheel, and the wheel wreio rotated 
with a certain rapidity, he felt a smooth margin. This was ex- 
perienced when the intervals of time between the contacts of suc- 
cessive teeth were less than from to of a second. The same 
experiment can be readily made by holding the finger over the holes 
in one of the outermost circles of a large syren rotating (juickly : 
the sensations of individual holes become fused, so as to give rise 
to a feeling of touching a slit (7) Vibrations of strings are de- 
tected even when the number is about 1500 per second ; above this 
the sensation of vibration ceases. By attaching bristles to the 
prongs of tuning forks, and bringing these into contact with the 
hp or tongue, sensations of a very acute character arc experienced, 
which are most intense when tl^ forks vibrate from 600 to 1500 
second. 


necessary to brinn the cutaneous suiface into contact with different 
portions of it. It there is abnormal displacement of position, a 
false conception may arise as to the shaiMs of the body. Thus, if 
a small marble or a pea he ])laccd between the index ami middle 
finger so as to touch (with the ]>altu downwards) the outer side of 
the index finger and tho inner side of the middle finger, a sensation 
of touching owtf round body is expeiienced ; but if tho fiiigeis be 
crossed, so that tho marble touches the inner side of the index 
finger and the outer side of the middle finger, theie will be a 
feeling of ttoo round bodies, bccuuso in these circunibtances there 
is added to the feelings of contact a feeling of distortion (or of 
muscular action) like what would take place if the fingers, for pur- 
lioses of touch, were placed in that abnormal position. Again 
M showing that our knowledge of the tactile field is precise, thert 
is the well-known fact that when a piece of skin is transplanted 
from the forehead to the nose, in tlie operation for removing a 
deformity of the nose arising from lupus or other ulcerative 
disease, the patient feels tho new nasal j>art as if it wera his fore- 
head, and he may have the curious sensation of a nasal instead of 
a frontal headache. (6) From the iiimibtT of points touched we 
judge as to the smoothness or roughness of a body. A body Jiaving 
a uniformly level surface, like a billiard ball, is smooth ; a body 
having points irregular in size and number in a given aiea is rough ; 
and if the points arc very close together it gives lisc to a sensation, 
like that of the pile of velvet, almost intolerable to .some indivi- 
duals. A^in, if the pressure is so uniform as not 1 o be felt, as when 
the body is immersed in water (paradoxical as tliis may scorn, it is 
the case that the sensation of contact is felt only at the limit of the 
fluid), we experience tho sensation of being in contact with a fluid. 
(6) Lastly, it would apjiear that touch is alw'ays the result of varia- 
tion of pressure. No jiortion of the body w‘bcn touching anything 
can be rogarded ns absolutely motionless, and the slight oscillations 
of the sensory surface, and in many ca.ses of the body touched, 
produce those variations of pressuio on which touch dcjiends. 

Theories as to Touch. explain the phenomenon of the tactile 
field, and more espeua^y the lomarkable variations of tactile 
sensibility above debcribed, various thcorios have been advanced. 
(1) The one most generally known is tliat of E. II. Weber, as 
modified or restated by Lotze, Meiasner, Czeiinak, and others. It 
assumes that, whilst wo refer every tactile Heiisatioii to a certain 
position in the tactile field, w*e do not icfcr it tneicly to a point, but 
to a circular or oval area on the skin, called a circlu of sensibility. 
Further, it is assumed that if two such cindes toin li or overlap they 
cannot bo individually perceived, and that they can only be so 
individually ]>erceived when one or more circles of sensibility inter- 
vene, or, in other ^ H 

words, when there 

is a “non-irri- ia. cl4 T? a | c ] iZ | I c I 

tated sensory elo- ’ ' _ ^ .J ^ 

ment” between 

tho two points 

touchei;! (figs. 10 
and 11). 

Each circle of 

sensibility may 

be supposed to — 

be innervated by 

a distinct fibre. — jj—* — — U 

ThU 8 , 8 Upp 08 e the —Dlaffranw of Taotilo Tnn»>rvHllon (From 

sensitive surface Phipiolotne J/umam* ) 

of the skin to be 

diagrammalically represented as in figs. 10 and 11, cacii sqiiwo 
would be a “ circle of sensibility.” In nioro sciKsitive regions tho 
squaios would bo smaller and the number of ncr\c Imiiinalions 
greater than in less sensitive regions. In fig. 10 the aica contains 
nine “circles” and has nine nerve terminations, whilst m lig. IJ, 
although the total area is the same, there are thirty-six ‘ circles 
and thirty-six nerve filaments. If tho points of the compasses be 
placed at a and e in fig. 10 the sensation will bo that ol one point , 
there would also be a sensation oi one jioint if tliey wore pla<*ed at c 
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and d ; Vut if the points conoh c ends there will be a double sensa* 
tion, because the ” circle'* d intervenes. Again, in hg. 11, where 
the *' circles ” are much smaller and more numerous, the minimum 
distance at ^hirh two sensations are experienced is much less than 
«n fig. 10, for this would happen when the compasses touch a and d. 
It will also be observed that the same distance dem fig. 10 would 
give a oingle sensation, whilst it would give a double sensation in 
ng. 11. But c e in fig. 10 gives a double sensation, and yet the same 


** cutaneous sensory unit,” or, in other words, the area of distribu- 
tion of a single nerve-fibre. The extent of any such hypothetical 
circle can be altered by practice and attention, and we may therefore 
assume that the circles overlap, and that even the same area of skin 
receives numerous nerve fila- 
ments, and that consequent- 
ly, when a body is touched, 
it excites at once many fila- 
ments. This is illustrated 
by fig. 12. 

It will be seen that each 
area receives a certain num- 
ber of nerve fibres and each 



nerve fibre surplies fibrils 
that cross the nbrils of ad- 
joining nerves. If the point 
of the compass touch at a, 
it will irritate all the fibres 
from 1 to 7, but these will 
not be excited with e(|ual in- 
tensity ; the excitation will 
be at a maximum at 4, more - - „ tm-* 

feeble for 3 and 6, and stiU 
more feeble for 2 and 6 ; so 

that the intensity of the excitation may be represented by tbe curve 
above a. In this case the sensation will be that of one point, because 
all the fibrils have been excited. If the other point of the compass 
be placed at there will be an intermediary region not excited, and 
two points will be felt. Suppose now the second point of the com- 
jiasses is moved to c, all the fibrils between the two points a and c 
are excited, and there is likely a sensation of single contact ; but 
the excitation of the fibrils 7 and 8 is very feeble, and it is possible, 
by attention and practi(*e, to leave these out, and then there will lie 

sensation of two contacts (Beauiiis). This mechanical theory has 
no anatomical basis, except it be the statement made by Krause that 
the distance of the two points of the compasses at which two points 
are felt includes in the mean 12 tactile corjiuscles. Whilst atten- 
tion has been mainly directed to the skin as the locality where an 
anatomical explanation is to be sought for, it must not bo forgotten 
that procf'sses iimy be in operation in the nerve centics. It is 
well known that irradiation of nervous impulses oc( ui :n tbe nerve 
centres (see PnYSioj.ooy, vol. xix. p. 29), and it is not unlikely that, 
when a nervous impression i caches the brain from a particular area 
of skill, this may be diffused to neighbouring nerve-cells, exciting 
those, and that then the effect on tnese cells, in accordance with 
the law that sensations in nerve centres are referred to the origins 
in the periphery of the sensory nerve fibres reaching thorn, will lie 
rofonea to adjoining areas of skin, or, in other words, to adjoining 
points in the tactile field. 

Wundt has propounded a psycho-physiological theory that every 
part of the skm with tactile sensibility always conveys an impres- 
sion of the locality of the sensation. Each area of skin has a 
“ local colour,” and this diminishes from area to area. The grada- 
tion is sudden where the sense of locality is acute and gradual wliere 
it is obtuse. “A circle of sensation is an area where the local 
colour changes so little that ty o separate impressions fuse into one ” 
(Lnndois). Prat'tico enables one to notice the changes of local 
colour, and thus more and moie accurately to discriminate points 
closer and closer together. This theory does not appear to explain 
anything ; it biniply restates the phenomena for which on explana- 
tion is fleshed. 

Sknna I lovs OF TriMrERATiiKK. — The skin is not merely Uieseat 
of tactile impressions, but also of iinjtrcssions of temperature. 
This dejKsnds on thermic irritation of the terminal organs, as 
proved by the following experiment of E. H. Weber If the 
elbow be dipped into a very cold fluid, the cold is only felt at the 
immersed part of the body (where the fibres terminate); pain, 
however, is felt in the terminal organs of tlie ulnar nerve, namely, 
in tbe finger points; this pain, at the same time, deadens the local 
sensation of cold.” If the sensation of cold were due to the 


irritation of a specific-nerve fibre, tbe sensation of cold would be 
referred to the tips of the fingers. When any part of the skin 
is above its normal moan temperature, warmth is felt ; in the 
opposite case, cold. The normal mean temperature of a given 
area varies according to the distribution of hot blood in it and to 
tbe activity of nutr&ive changes occumng in it When the skin 


is brought into coAtaet with a good eondnotor of Wt theitoe is a 
sensation of cold. A sensation of heat is experienced when heat is 
carried to the skin in any way. The following are the chief facts 
that have been ascertained regarding the temperature sense. (i) 
£. H. Weber found that, with a skin temperature of from 16^ ‘fi C. 
to 86** C., the tips of the fingers can distinguish a difihrence of 
*25** C. to *2” 0. Temperatures just below that of the blood (88** C. - 
27** C.) are distinguiwed by the most sensitive parts, even to *05* 
C. (2) The thermal sense varies in different re^ons as follows : — 
tip of tongue, eyelids, cheeks, lips, neck, belly. The '^perceptible 
minimum^' was found to be, indoles C. :--brea8t, *4**; back, *9”; 
back of hand, '8” ; palm, *4” ; arm, *2^ ; back of foot, *4” ; thigh, 
•6* ; leg, *6® to *2* ; cheek, •4" ; temple, *8*. (8) If two different 
temperatures are applied side by side and simultaneonsly, the 
impressions often fuse, especially if the areas are close together. 
(4) Practice is said to improve the thermal sense. (5) Sensations 
of heat and cold may cunously alternate ; thus " when the skin 
is dipped first into water at 10** C. we feel cold, and if it be then 
dipped into water at 16* C. we have at first a feeling of warmth, 
but soon again of cold” (Landois). (6) The same temporatum 
applied to a large area is not appreciated in the same way as when 
applied to a small one ; thus the whole hand when iilaced in 
water at 29**5 0. feels warmer than when a finger is dipped into 
water at 82* C. 

There is every reason to hold that there ore different nerve fibn s 
and different central organs for the tactile and thermal sensations, 
but nothing definite is known. The one sensation undoubtedly 
affects the other. Thus the minimum distance at which two com. 
pass points are felt is diminished when one iioiiit is warmer than 
the other. Again, a colder weight is felt as neavier, so that tlu 
apparent difference of prassnre liecomes greater when the hoaviei 
weight is at the same time colder, and less whcnlhe lighter weiglit 
is colder, and dificience of pressure is felt with equal weiglit-s of 
unequal temperature” (£. II. Welier). Great sensibility to diffisi. 
eiices of temperature is noticed after removal, alteration by vebi- 
cants, or destruction of the epidermis, and in the skin affection 
called her|>e8 zoster. The same occurs in some cases of locomotoi 
ataxy. Removal of the epidermis, as a rule, increases tactile 
sensibility and the sense of locality. Incicased tactile sensibility 
is termed hypcrp^lapJiesia^ and is a rare plieiioiiienon in netvous 
diseases. Paralysis of the tactile sense is called hypojiMlaphchUff 
whilst its entire loss is apsehtphesi^t, Brown-S^]Uam nientionH a 
case in which contact of two points gave rise to a sense of a tlmd 
point of contact. Certain conditions of the nerve centres afiu't 
the senses both of touch and temperature. Under the influence of 
moiqihia the peisoii may feel abnormally enlarged or diminished m 
size. As a rule the senses are affeided bimiiltancously, but tascs 
occur where one may I)o aflected more than the other. Hci/iii 
states that "limbs which are sleejnng” feel heat and not <old 
(Landois), 

Pain. — In addition to sensations of touch and of tempeidtuie 
referred to the skin, there is still a third kind of sensation unlike 
either, namely, pain. This sensation cannot lie supposed to he 
excited by ii illations of the end-oigans of touch, or of specilif 
thermal end-organs (if there he such), but rather to irritation of 
ordinary sensory nerves, and there is every n^oson to believe that 
)>ainfttl impressions make their way to the biain along 8]nnai 
tracks in the spinal cord. If wo consider our mental condition 
as regards sensation at any moment, we notice numerous sensations 
more or less definite, not icfbrrod directly to the surface, nor to 
external objects, such as a feeling of general comfort, free or im 
peeled liieathmg, hunger, thirst, malaise, horror, fatigue, and pain. 
Those arc all caused by the irritation of ordinary sensory ner\is iii 
diffcient localities, and if the irritation of such nerves, by chciiiicil, 
thermal, mechanical, or nutritional stimuli, passes beyond a (Citaiii 
maximum ])oint of intensity the lesult is |Miin. liritation of n 
nerve, in accordance with the law of " peripheral lefercnce of 
sensation,” will cause jiain. Sometimes the iiritation applied to 
the trunk of a sensory nerve may be so intense as to de.stioj iS 
normal function, and loss of sensation or aneesthesia results Ii 
then the stimnlns be increased further, pain is excited whicli i'' 
referred to the end of the nerve, with the result of pioduciiig v^hat 
has been called aTuesthisia dolorosa. Pains frequently cannot he 
distinctly located, probably owing to the fact of irradiation in th|* 
nerve centres and subsequent reference to areas of tbe body winch 
are not really the seat of imtations. The intensity of pain dej •cud'' 
on the degree of excitability of the sensory nerves, whilst its imjs- 
siveness depends on the number of nerve fibres affected, ihe 
quality of tne pain is probably produced by the kind of irritation 
of the nerve, as affected by the structure of the part and the greater 
or less continuance of severe pressure. Thus there are 
cutting, boring, burning, throbbing, pressing, gnawing, dull, auc 
acute varieties of pain, ^metimes the excitability of the cutaiieou 
nerves is so great that a breath of air or a delicate touch inay 
give rise to suffering. This hyperalgia is found in inflamniotory 
affections of the skin. In neuralgia tbe pain is characterized oy 
its character of shooting along the course of the nerve ana ny 
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germ exacerbationt. In many nervoug diseases there are dis. 
ordered sensations referred to the skin, such as alternations ot heat 
and cold, barning, creeping, itching, and a feeling as if iusects 
trere crawling on the surface (formication). This condition is 
termed paralgia^ The term hypalgia is applied to a diminution 
and omalgia to paralysis of pain, as is produced by anesthetics. 

MuscuLAB Sense. — The sensory impressions considered in this 
article are dosely related to the so-called muscular sense, or that 
sense or feeling by which we are aware of the state of the muscles of 
a limb as regards contraction or relaxation. Some have held that 
the muscular sense is really due to greater or less stretcliing of the 
fikin and therefore to irritation of the nerves of tliat organ. That 
this is not the ease is evident from the fact that disordered move- 
ments indicating perversion or loss of this sense are not affected hy 
rmnoval of the skin (Claude Bernard). Further, cases in the human 
being have been noticed where there was an entire loss of cutaneous 
Kensmility whilst the muscular sense wu^ unimpaired. It is also 
known tliat muscles possess sensory nerves, giving rise, in certain 
circumstances, to fatigue, and, when strongly irritated, to the pain 
of cramp. Muscular sensations are really excited by irritation of 
sensory nerves passing from the muscles themselves. We are thus 
made conscious of whether or not the muscles are contracted, and 
ot the amount of contraction necessary to overcome roaistanco, and 
this knowledge enables us to judge of the amount of voluutai v im- 
pulse. Loss or diminution of the muscular sense is seen iu cnorea 
and especially in locomotor ataxy. Inciease of it is rare, but it is 
seen in the curious affection called anxietas tibiamm, a painful con- 
dition of uniest, which loads to a continual change in tiie positioti 
of the limbs ” (Landois). See also rnysioLOov. (J. G. M.) 

TOUL, a town of France, chef-lieu of an arrondissement 
in the department of Meurtho-et-Moselle, on the left bank 
of the Moselle, 199 miles east of Paris by the railway to 
Nancy, at the point where the Marne Canal joins those of 
the Khine and the East. The isolated hills of St Michel 
and Barine respectively rise 548 feet and 574 feet above 
the town, which is a stronghold of the hrst order, the 
ociitre of an entrenched camp protected by numerous forts 
and redoubts. And a link in the chain of fortificatiuub 
which extends from Verdun to Belfort. The light and 
elegant church of St ^Itienne (formerly the cathedral) has 
a fine choir and transept, dating from the 13th century ; 
the nave and aisles are of the 14th, and the beautiful 
recently restored fa<j*ado and the towers (246 feet) of the 
15th. The interior (118 feet in height, 289 in length, and 
89 in width) has fine glass, a remarkable organ-loft, and 
some interesting monuments. The bas-reliefis of the 
charming Gothic cloister (13th and 14tli centuries) were 
much damaged during the Revolution. The choir and 
transept of St Gengoult, a fine church of the 13th century 
with a facade of the 15th, contain some interesting 13th- 
century glass ; and tho light groups of supporting columns, 
and the sculptures in the cloisters (first half of the 16th 
century), should also be mentioned. The old episcopal 
palace (1 8th century) is now used as the town-hall; it 
contains tho museum and library, in which is preserved 
the golden bull by which the em[)cror Charles IV. in 
1367 confirmed the liberties of the city. The population, 
9632 iu 1881, was 9981 in 1886 (commune 10,459). 

Toul (Tnflwn) is one of the olilosl towns of Kinnci*; ongimilly 
capital of tlio Leuci, in tlie Bclgic ooiifiMloiatioii, it acqiiiuMl great 
importatu'o under the Romans. It was evangoli/c<l by St Mansuy 
in the latter half of the 4 th cciitmv, and became one of the leading 
sees of north-east Gaul. After being sjcked successively by Goths, 
Burgundians, Vandals, and Huns, Toul was coiiqiieied by tho 
Franks iu 450. Under the Merovingians it wa^ govei ned by counts, 
assistecl by elective oflicera. The bishops, who had Iwcoiuo 
increasingly powerful, were invested with sovereign lights in the 
10th century, holding only of tho omjieror, and for a ])eiiod of 
300 years (13th to 16th centuries) tlie citi/ens niaint.iiiiod a long 
struggle against them. Tho town was foicod to ^ leld for a time to 
the count of Vaudemont in the 12th centuiy, and f wice to the duke 
oi Lorraii eiii the 15th, and was thrice devastated by the jdaguo in 
Rie 16th, Charles V. made a solemn entry into the town in 1544, 
but in the following year, at tho instance of the Cardinal de 
^rraine, it placed itself under the jiorpetual protection of the 
kings of France, Henry II. took possession in 1652, but the town 
^ith its territory was not olllcially incoriiorated with France till 
1348. Henry IV. was xoceived in state in 1603, and in 1637 the 
parlement of Metz was traiuierredto Toul. In 1700 "V auban recou- 
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structed tho fortifications of the team, and in 1790 the bishopric 
was suppressed and the diocese united to that of Nancy. Toul 
capitulated in 1870, after a bombaidment of twelve days from 
heights now included iu the now fortifications. 

TOULON, a French fortress of the first class, chef-lieu 
of an arrondissement in the department of Var, of the 
5tb naval arrondissement, and of a military subdivision, is 
situated on tho Mediterranean, 42 miles east-south-east of 
Marseilles by the railway to Nice. The bay, which opens 
to the east, has two divisions, the “grand rade” and the 
“ petite rade”; it is sheltered on tho north and west by 
high hills, closed on the south by the peninsula of Cai>es 
Sicic and Cdpet, and protected on the east by a huge 



breakwater, — the entrance, 1300 feet wide, being defensible 
by torjiedoes. A ship coming trom the o])en sea must first 
pass the forts of St Marguerite, of Capo Brim, of La 
Malgue, and of St Louis to tho north, and tlio battery of 
the signal station to tho south ; before reaching the petite 
rade it must further pa^»s under the guns of the battery of 
Le Salut to the east, and of tho foils of Balaguier and 
L^liguillette to the west. The Bay of La Seyne lies west 
of the jietite rade, and is defended by the f«:)rts of Les 
Six-Fours, Napoleon (formerly Fort Cairo), and Malbous- 
qiiot, and the batteries of Los Arones and TjOS Gans. To 
the north of Toulon rise the defensive woiks ot Mont 
Faron and Fort Rouge, to the east tho foils of Artigms 
and Ht Catherine, to the north east the formidable now 
fort of Lo Coudon, and to the south-east that of La Colie 
Noire, respectively dominating the liigliway into Italy 
and the valley of Hyercswi til the Bay of Canpieyianne. 
The port of Toulon consists of the old do(k, of wliich 
one-third is reserved for the national navy, a now dock, 
wholly so devoted, a harbour capable of iecoi\iii^' trading 
vessels drawing from 16 to 18 feet, but only used tor car- 
goes of wood and wino, and the Castignoau dock 'Phe 
naval arsenal (inciuding tho arsenal of (^astignoau, winch 
is contiguous with it, in the direction of La Soyne) exloiuh 
over 4 miles, has an area of 667 acres, and employs fiom 
12,000 to 13,000 men. It contains the offices connected 
with the administration of tho port, the office of naval 
construction, a well-stored naval museum, and a great 
variety of workshops. Those last include a lope-work 
1050x66 feet, covered building yards, caiocning basins, 
forges, armourers’ and joiners’ shops, goneial magazines, 
reconstructed on a fireproof principle since the conflagra- 
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tioQ of 1793, in which are stored all materials required in 
the arsenal and on board ship, a park of artillery, a 
splendid collection of arms, and separate storehouses for 
various classes of rigging. The Castigneau arsenal con> 
tains the navy bakery of twenty ovens, capable of cooking 
600,000 rations daily, the foundry and boiler-making 
works, engineers' workshops, forges, three large careening 
basins, a washing house, a slaughter house, stores of pro- 
visions, coals, anchors and machinery, and the like. The 
Mourillon arsenal, to the south-east of the town, has stores 
of wood, building yards, and appliances for naval con- 
struction in wood and iron. The town, enlarged to the 
north under the second empire, has on that side a fine new 
quarter ; but in the old town the streets are for the most 
part narrow, crooked, and dirty, and to their insanitary 
state the cholera epidemic of 1B81 has been attributed. 
The chief buildings arc the old cathedral of St Marie 
Majoure, the church of St Louis, the town-hall, the theatre 
(seating 2000 persons), tlie museum, the library (18,000 
volumes), the naval and military hospital, with a natural 
history collection and an anatomical museum attached, a 
naval school of medicine, a school of hydrography, and 
large barracks. The imports are wine (2,470,000 gallons I 
ill 1881), corn, wood, coal, hemp, iron, sugar, coffee, and 
fresh fish; the exports are salt, copper ore, barks for 
tanning, and oils. In 1882 the movement of the port 
was represented by 280 vcascls (41,000 tons). The in- 
teresting buildings and gardens of the hospital of Si 
Mandrier stand on the peninsula of Cape C<?pet, and near 
them is the lazaretto. In 1881 the population of Toulon 
was 48,832, and in 1886 it was 53,941, exclusive of 
12,487 soldiers, sailors, <kc. (commune 70,122). 

The Roman Telo Martiun is 6uppofiod to have stood near the 
lazaretto. The town was succeasively sacked by Goths, Burgiin- t 
dians, Franks, and Sardceim. During the eaily Middle Ages, and 
tdl conquered by Charles of Anjou in 1259, it was under lords ot 
its own, and entered into alliance with the republics of Marseilles 
and Arles, fit Louis, Louis XII., and Framis f. strengthenod its 
fortifirations. It was seized by the emperor riiarles V in 1524 
and 16U6. Henry IV. founded a naval arsenal at Toulon, which 
was further strengthened by lliclielieu, and Vauban made the new 
dock, a new enceinte, and several forts and batteries. In 1707 
the town w’as unsuccessfully besieged by the duke of Savoy, Prince 
Eugene, and an English fleet. In 1721 there w'as an outbreak of 
the plague. In 1792, after great and sanguinary disoidcr, the 
ro 3 'ali 8 ts of the town sought the support of the English aiidfit^anish 
fieets cruising in the iiciglibnuiiiood. The convention having 
replied by putting the town hors la loi,’* the inhabitants opeiieu 
their harbour to the English. The atmy of the republic now laid 
siege to the town, and it was on this occasion that i^apoleon Bona- 
liarte first made his name as a soldier. Tiio forts commanding the 
town having been taken, the English ships lotiied after setting firo 
to the ai.senal. The conflagration w’as e\tingniblied by the piisoners, 
but not before 38 out of a total of 56 vessels had been destroyed. 
Under the Diiectoiy Toulon became llie most important Fiencb mili- 
tary foi t on the Meditcnaiican ; it was here that Kapuieon organized 
the Egyptian campdign, and the oxjwditiuii against Algiers set out 
from Toulon in 1830. The fortilications have been htreiigtbeiicd 
by Na}>oleou 1., Louis Pliibppe, Napoleon 111., and since 2870. 

TOULOUSE, cheMieu of the French department of 
Haute-Oaronne, 478 miles south from Paris and ICO south- 
east from Bordeaux, stands on the right bank of the 
Garonne, which here describes a bold outward curve to the 
east. On the left bank is the Faubourg St Cyprien. The 
river is spanned by three bridges, — that of St Pierre to the 
north, that of St Michel towards the south, and the Pont 
Neuf in the centre ; the last-named, a fine construction of 
seven arches, was begun in 1543. The city is peculiarly 
subject to great floods, such as that of 1 855, which de- 
stroyed the suspension bridge of St Pierre, or the still more 
disastrous one of June 1875, which, besides carrying away 
that of St Michel, laid the Faubourg St Cyprien under 
water, destroyed 7000 houses, and drowned 300 people. 
East and north of the city runs the great Canal du Midi 
(from the Mediterranean), which here joins the Garonne. 


Between this canal and the city proper extends the long line 
of boulevards (Boulevards Lacrosses, d'Arcole, du 22 Sen- 
tembre, <kc.) leading by the A114e St Etienne to the Boulid* 
grin, whence a series of allies shoot out in all directions. 
South-west the All^e St Michel leads towards the Garonne, 
and south the Grande AlUe towards the Faubourg St 
Michel. These boulevards take the place of the old city 
walls. Between them and the canal lie the more modern 
faubourgs of St Pierre^ Arnaud-Bernard, Matabiau, Aa 



Plan of Toulotiae; 


The more ancient part of the city consisia oi narrow irregu- 
lar pebble-paved streets. Most of tho houses are of brick, 
and none of any great architectural pretensions, except 
those wliich date back at least to the 17th century. In 
1868 the municipal authorities determined to construct two 
entirely new streets, broad and straight, intended to out 
one another at right angles near the centre of the city. Of 
these the first, the Hue de Metz, starts eastward from the 
Pont Neuf, and will ultimately intersect the Rue d’Alsaoe- 
Lorraine running from north to south. These alterations, 
however, go on very slowly. 'The Place du Capitolo may l)e 
regarded as tho centre, whence streets branch out in every 
direction. Eastward and north-east tho Rue La Fayette 
leads across tho boulevards towards the Alleo La Fayette, 
beyond which, across tho Canal du Midi, are the Kcolc 
Vet^rinaire and the railway station, and still farther off 
tho obelisk erected to commemorate the battle of Toulouse 
(April 10, 1814), and the observatory. From the north- 
west of the Place du Capitole the Rue du Taur runs due 
north past the ancient figlise du Taur to the great Kgli^e 
St Semin, the largest and most famous church of southern 
France. From the north-west corner of the same Place the 
Rue des Lois conducts towards the ficole do Droit and tho 
arsenal. In a more westerly direction the Rue Parganun 
iere stretches towards the venerable church and the bridge 
of St Peter From the south-west corner tho-Hu(i dts 
Balances extends towards the Rue de Metz and the I’ont 
Neuf. From the south the Rue St Rome, Rue des Change* , 
and Rue des Filatiers lead to the Place des Carmes or do 
la R6publique ; while from the south-east corner the Rue 
de la Fomme and the Rue Boulbonno lead across the fine 
d’ Alsace-Lorraine to the cathedral of St Stephen. In the 
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« 0 ath of the oity lies the palais de justice, near which are 
the ancient chorch of the Inquisition and several of the 
finest houses in Toulouse. Going northwards, the traveller 
passes the %lise de la Dalbade on his way towards the 
]^t Neuf, immediately to the north of which is the i^glise 
de la Daurade. ^orth of this church, but somewhat farther 
from the river, is the military hospital, to the immediate 
east of which lie the lyc^e, the church of the Jacobins, 
and the public library. South-east from this, about half- 
way towards the cathedral, is the museum. North of the 
military hospital and beyond the B ue Pargamini^re lie the 
arsenal and the Faubourg St Pierre. Slightly to the north- 
west of the Font St Pierre the Canal de Brienne (finished 
1*778) cuts across the angle formed by tbe Garonne and 
Canal du Midi Between the Canal de Brienne and the 
Garonne is the chief manufacturing part of the city, where 
the great Bazacle flour-mill stands. Along the right bank 
of the river run the various quays of St Pierre, dpc. In 
the Faubourg St Cyprien, just north of the Pont Neut, is 
the Hdtel Dieu St Jacques, said to have been founded before 
tbe 12th century, with its large gardens. Close to the 
Pont St Pierre is the hospital of St Joseph de la Grave, 
which makes up 1432 beds, and affords shelter to found- 
lings and the aged. South of the All^e St Michel is the 
JaMin des Plantes, founded by the ill-fated La P^rouse. 

Tho most iiitorestiiig building is tbe cliuioh of St Sernin or 
Saturninus, Avliom legend represents as tho hist preacher oi the 

S ' in Toulouse, where he was perhaps inai tyred towards the 
e of the 8d century. The oldest pait of the present building 
was consecrated by Urban 11. in 1096. This chutch is now the 
lar^st edifice of southern FriUice, being 375 feet from east to west 
and 217 feet in its utmost breadth. The nave (12th and 13th cen- 
turies) is remarkable for having doublo aisles. Four pillars, sup- 
porting the central tower, are suri-ounded by heavy masoury, which 
somevimat spoils the general liarinony of the inierioi. In the 
southern transept is tho **portail des comtes/’ so named because 
near it lie tho tombs of William Taillefer, Pens, and other early 
counts of Toulouse. Tho little ehanel in which these tombs (as- 
cribed to the 11th century) are found was restored by the canitols 
of Toulouse in 1648. Another chapel oontains a Hyzantiuo Christ 
of late 11th-century workmanship, Tlio choir (11 1 a and 12th cen- 
turies) ends in an apse, or rather chevet, siin'ounded by a range of 
columns, marking off an aisle which in its turn opens into live 
chapels. Tho stalls are of 16th-coiitury woik and very gio(es(iucly 
carved. Against the northern wall is an ancient (aMc d'autety wdiich 
an 11th-century insciiption declares to have belonged to St Sernin. 
In the crypts arc many relies, whieli, however, w’ere i oh bed of thoir 
gold and silver shrines during the llevolutioii. The finest gate Ls 
on tho south, and is sunn ouu tod by a line rcprcsoiitatiou of tbe 
Ascension in Byzantine style. The capitals of tne St Sernin pillars 
are sometimes ornamented wdth loaves and sometimes with erot- 
esque animals, &c. The belfiy consists of five stones, of which the 
two highest are of later date, but h.irmoni/e very well with tbe 
three lower ones. The cathedral, dedicated to St Stephen, dates 
from three difiorent epochs. Tho nave, commenced by llaymond 
VI. towards tbe begmiiiiig of the 13th century, still displays the 
sculptured arms of xts founder, and a few yeais ago preserved the 
pulpit in which St Bernard and St Doiuiuje are said to have 
preached. The choir, commenced by Bertrand de Buie (c. 1272), 
was burned in 1609, but restored in tho same century. It is sur- 
rounded by seventeen chapels, wliich were finished by the ('ardinal 
d'OrliSans, nephew of Louis X I , towards the begiuniug of the 1 6th 
century. Those chapels are adorned with glass dating from the 
16th to the 1 7th ceutiiry. The great western gate was coustuicted 
by Peter du Moulin, arcubisbop of Toulouse, from 1 439 to 1451. It 
has been greatly battered, and presents but a poor ajiproxiraatioii 
to its ancient beauty. Over tins grand gale, whicn was one© 
ornamented writh the stames of St Soriiin, St Exupeiius, and the 
twelve apostles, as well as those of tho two brother arehbishoiw of 
Toulouse, Denis (1423-1439) and Peter du Moulin, there is a beauti- 
ful ISth-oentury rose-window, whose centre, however, is not in a 
perpendicular line with the point of the Gothic arch below. In 
the same way the choir and the nave have not the same axis. 
Among otrier remarkable churches may be noticed those of St 
des Cuisines (12th century), with its beautifully sculptured 
capitals; of Notre Dame de la Daurade, near tlio Pont Neuf, built 
the site of a 9th-CQntury Benedictine abbey, but reconstructed 
in 1764; and of Notre Dame de la Dalbade, perhaps existing in 
w nth century but in its present form dating from the 16th. 
The %lise des Jacobins, held by Viollet le Due to be ** one of the 
most beautiful brick churches constructed in the Middle Ages,” 


was built towards the end of the 18ih century, and originally con- 
sisted of but one structure divided into two aisles by a range of 
columua It has a beautiful octagonal belfry. Before the Revolu- 
tion it contained the mausoleum of Thomas Aquinas. On Uie left 
of the Garonne stands the church of St Nicliolas, also with an octa- 
goiml belfry and a spire dating from the 16th century. There are 
many other churches of considerable antiquity. 

Of secular buildings tho most noteworthy are the capitole, the 
museum, and the lyceo. The capitole (16th-17th centuries) has a 
Ion/} Ionic facade coiisti-ucted by ('ammas (1750-60). The theatre 
is situated in the left wing. Kunning along almost the whole 
length of the first floor is the “ sallc des illustres” adorned wiili tho 
busts of forty-four gi-oat natives of Toulouse; the woid “native** 
has, however, been construed very liberally. In the capitole the 
Acsid^mie des J eux Floraux holds its annual meetings The museum 
(opened 1795) occupies the church and other buildings of the Angus* 
tinian convent (14th-15th cent.). It contains a splendid collection 
of antiquities arranged in two cloisters, aud a collection of pictures. 
The natural history musi'um is at the Jardin des Plantes. *J’iie 
lycee occupies the group of buildings known as *‘Les Jacobins,” 
the I16tel Beniui (16th century;, &c. Ileie is the public library 
(65,000 volumes). 

Toulouse is singularly rich in mansions of the 16th and 17th 
centuries. Several of these are rklily adorned by Bacheliei, Michel- 
angelo’s pupil. The Hotels d'Assozat, de St Jean, Las Bordos, Fel- 
zius, Durantl, and Maison de Pierre may be specially mentioned. 
A few houses are said to date from the 14th century or even earlier. 
Near the All^e St Michel is the ]>alais do justice, the old meeting 
house of tho ^yarlement of Toulouse. Close by was tho old Ch&teaii 
Narbonnais. 

Besides its university, which ranks next to those of Paris and 
Lyons, and has faeultios or law, hcieme, letteis, and iiiodiciiie, 
Toulouse iiossesses many educational aud learned societies, among 
which may bo mentioned the Rcole des Beaux Arts ct des Sciences 
Industrie! Ids, tbe Rcole Norm.ile, the Boole de Musique, the Aca- 
demies des Jeux Floraux, des Sciences et dos Belles Lettieset Arts, 
and do Legislation, the Societe d* Agriculture, and the archeological 
Societe du Midi 

Tho geograjdilcal position of Toulouse, on the plain of Languedoc, 
has made it the chief ciitro|>6t of the district foi wine, com, and 
almost all the industries of the neighbourhood. Besides the grind- 
ing of flour, its leading industries are eabinetmaking, hat -making, 
calico printing, the manufacture of ]M>ts aud pans, ma(*aroiii, und 
starch, Icathoi -making (morocco), clotli and paj>er making, glass- 
blowing, saddJeiy, and pottery. The tobacco lactoiy occu))ie8 1250 
hands, and uiaimfactiues 1000 tons of snuff, a corresponding 
quantity oi tobacco, and 250 tons of (dgare annually. 

Tho population of the city, 327,190 in 1881, numboied 388,775 
in 3886, that of the commune being 347,617. 

Tolosa (ToAwcTira), chief town of the Volea* Toctosages, <loes not 
seem to have been a place of great imi>oitance during the early 
centuries of tho Roman rule in Gaul, tliough one incident in its 
early history gave ine to the famous Latin juoveib “ha bet aiirum 
Tolosanum” (Aul. Gell., iii. c. 12). It W'as possessed of a circus 
and an umidutheatrc, lnit its most roinarlvabfc icmains are to be 
found on tlie heights of Old Toulouse (vctiis Tolo^sa) some 6 or 7 
miles to the east, where huge aciMirmilfitions of biokeii jiottery 
and fragments of an old eaithen w'lill niuik the site of an ancient 
settlement. The numerous coins that have been discoveied on the 
same spot do not date back farther than tho ‘Jd century J).c., und 
seem to indicate the position of a Uoiiian inanufactuiing centre 
then iH'ginning to occiijiy the Oallie h 1 11 -foi tress that, m earlier 
days, had in times of peril been tbe stroiigbold ot the native tribes 
dwelling on the river bank. Tolosa does not secni to have been a 
Roman colony ; but its importance must have iiici cased greatly 
towards the middle of the 4tn centiiij’. It is to be found entered in 
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king of the Visigoths, uinler whom or whose successoih it became 
tho seat of tbe great Teutonic kingdom of the West -Goths, - a king- 
dom that within lifty j’ears liud extended itself from the Lone to 
Gibraltar and from tho Rhone to the Atlantic. On Ifu* defeat of 
Alaric 11. (607) Toulouse fell into the liuiids of Clovis, wdio carried 
aw'ay the royal treasures to Aiigoulemc. Under the Mciovingian 
kings it seems to have remained the greatest city of southciu Gaul, 
and is said to have been governed by dukes oi counts ilcjwndeiit on 
one or otiier of the rival kings descended from the gicat founder of 
the Frankish monarchy. It figures proniiiiently in the pages of 
Gregory of Tours and Sidonius Apollinaris Almut 628 Dagmiert 
erected South Aquitaine into a kingdom foi his brother Cliaiibert, 
who chose Toulouso ns his capital. For the next eighty years its 
liistory is obscure, till wo reach the days of Charles Martel, when 
it was besiogod by Seina, the leader ot tlic Saraceiis from Spam (c. 
715-20), but delivered by Iludo, “princops Aquitaniie,* in whom 
later writers discovered the ancestor of all the later couxits of Toiu- 
Modem criticism, howrover, has discredited this genealogy : 
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and the real history of Toulouse recommences in 780 or 781, when 
Oharlemame appointed his little son Louis king of Aquitaine, 
with Toulouse for his chief city. 

During the minority of the young king his tutor Chorson ruled 
at Toulouse with the title of duke or count. Being deposed at the 
council of Worms (790), he was succeeded by William Courtnez, the 
traditional hero of southern Prance, who in 806 retired to his newly 
founded monastery at Gellone, where he died in 812. In the un- 
happy days of Louis the Pious and his children Toulouse sulfered in 
common with the rest of western Europe. It was besieged by 
Charles the Bald in 844, and taken four years later by the Normans, 
who in 843 liad sailed up the Garonne as far as its walls. About 
852 Kaymond I., count of Querci, succeeded his brother Fridolo 
as count of Bouergne and Toulouse ; it is from this noble that all 
the later counts of Toulouse trace tlieir descent Baymond I. *8 
grand(jhildron divided their parentis estates , of these Raymond II., 
the elder (d. 924), became count of Toulouse, and Ermengaud, the 
younger, count of Kouergue, while the hereditary titles of Gothio, 
Querci, and Albi were shared between them. Raymond II. ’s grand- 
son, William Taillefer (d. c, 1087), married Emma of Provence, and 
banded down part of that lordship to his younger son Bertrand.* 
William's elder son Pons loft two children, of whom William IV. 
succeeded his father in Toulouse, Albi, Querci, &c.; while the 
younger, Raymond IV. of St Gilles (c. 1066), made himself master 
of the vast possessions of the counts of llouergnc, married his cousin 
the heiress of Provence, and about 1086 began to rule the immense 
estates of his elder brother, who was still living. 

Prom this time the counts of Toulouse were the greatest lords 
in southern Piaiico. Baymond IV., tiie hero of tho first entsade, 
assumed the formal titles of marnuis of Provence, duke ot Nar- 
bonne, and count of Toulouse, while Raymond was away in the 
Holy Land, Toulouse was seized by William IX., duke of Aquitaine, 
who claimed the city in right of his wife Philippa, the daughter 
of William IV., but was unable to hold it long (1098-1100). 
Raymond's son and successor Bertrand followed his father’s example 
and set out for tho Holy Land in 1109, leaving his great estates 
at his <leath to liis brother Ahdionse-Jourdain. Tho rule of this 
prince was disturbed by the amoitiou of William IX. and his grand- 
daughter Eleanor, who urged her husband Louis VII. to support 
her claims to Toulouse by war. On her divoice from Louis and 
her marriage with Henry II., Eleanor’s claims passed on to this 
monarch, who at last forced ^ymond V. to do him homage for 
Toulouse in 1178. Raymond V", tho patron of tho troubadours, 
iiod in 1194, and was succeeded by his son kaymond VI., under 
whoso rule Languedoc was desolated by the remorseless crusaders 
of Simon de Montfort. Raymond VII., the sou of Baymond VI. 
and Princess Joan of England, succeeded his father iu 1222, and 
died in 1249, leaving an only daughter Joan, married to Alfonso the 
brother of Lonis IX, On the death of Alfonso and Joan in 1271 
the vast inheritance of the counts of Toulouse lapsed to the crown.- 
From the middle years of tho 12th century the people of Toulouse 
seem to have begun to free themselves from the most oppressive 
feudal dues. An act of Alphonse-Jourdaiu (1141) exempts them 
from the tax on salt and wine; and in 1152 wc have traces of 
a ** commune consiliutu Tolosie ” making police ordinances in its 
<»wn name “ with the advice of Lord Raymond, count of Toulouse, 
duke of Narbonue, and marquis of Provence." This act is witnessed 
by six “ capitularii, " four duly appointed judge.s (judicea consMM), 
and two advocates. Twenty-three years later there are taclvo 
capitularii or consuls, six for tho city ond six for its suburbs, all 
of them clcctiHl and sworn to do justice in whatever municipal 
matters were brought l»efore them. In 1222 their number was 
increased to twenty-four ; but they were forbidden to touch the city 
pro^rty, which was to remain in the charge of certain “commuii- 
ariP* chosen by themselves. Early in the 14th century the consuls 
took the name of “domiiii de cai»itulo,” or, a little later, that of 
“ capitulum nobilinin.” From the 1 3th century the consuls met in 
their own honse, the '*palatium communitatis Tolosm " or hdtel- 
de-ville. In tho 16th ceutui y a false derivation changed the ancient 
eonsuls (domini de capUulo) into the modem '*capitoula " {domini 
eapUolii Tolo^ani)^ a barbarous etymology which in its turn has, 
In the present century, transformed the old assembly house of 
Toulouse into the capitole. 

The parlement of Toulouse was established as a permanent court 
in 1443. Lonis XI. transferred it to Montpellier in 1467, but 
restored it to Toulouse before the close of tne next year. This 

X About 975 there was a juiitltion of the oststes which Wiliiatn Taillefer and 
his oooatn Raymond 11. of Aurerime held in common,— Albi, Querci, Ac., falling 
ti» William, and Gothia, Ac., to Raymond. 

9 Uat of the counts of Tonlonie, mainly from De Vic and Vaiasete 

Chonon 778-790 Raymond IT.. 918-924 Rmmnd 109e-1100 

WUliam 790-806 Raymond III. 924H;.9fi0 Alphonae-Jonr- 

Qaraende,for dain 1109-1148 

Rerenger 817-885 her son...... c. 950-«. 975 Raymond V.... 1148-1194 

KcfrM 885-645 William Tail- Raymond VT... 1194-1222 

Fridolo 845-852 lefor c.975-c.l037 Raymond VII. 1222-1249 

Raymond 1. 852-864 Pons 1087-1060 Alfonso and 

Beniaid 864-675 William IV... 1060-e.l098 Joan •aooaeoewae 1949-1271 

lludo. 875-918 Raymond IV. 1098-1105 


I parlement was for Languedoc and southern France what the parle- 
I mont of Paris was for tne north. Towards the end of the 16tfi cen- 
tury, during the wars of tho League, it was split up into three 
different sections, sitting respeotivmv at Carcassonne or B4ziers, at 
Castol Sarnusin, and at Toulouse. The throe were reunited in 1596. 
Under Francis I. it began to persecute heretics, and in 1618 rendered 
itself notorious by burning the philosopher Vanini. Tho uuive^ 
sity of Toulouse owes its origin to the action of Gregory IX., who 
in 1229 bound Raymond Vll. to maintain four masters to teaeh 
theology and eight others for canon law, grammai, and the libend 
arts. Civil law and medicine were taught only a few years later. 
The famous ** Floral Games’* of Toulouse^ in which the poets of 
Languedoc contended (May 1-8) for the prize of the golden violet 
and other gold or silver flowers, given at the expense of the city, 
were instituted in 1828-24. 

See, beBldea tho various auide-books. Do Vic and Valasete, iluteire de Aon- 
gttedoe, ed. 1878 nq.\ Catel, llUtoire de Touloute, 1023; La Faille, HUioire de ToeU^ 
ottSf, 1067, 1701; Du M6go, HMoxre dee /mMutione de Tou/ouee, 4 vola., 1844- 
46; D’Aldoguler, IIUMrede la Ville de Toulouse, 1888-85. (T. A. A.) 

TOUNG(pNGtr, a district in the extreme north of the 
Tenasserim division of Durmah, with an area of 6354 
square miles, and lying between 17° 37' and 19° 28' N. 
lat., and between 95° 53' and 96° «53' E. long. It is 
bounded on the N. by Upper Burmah, on the E. by a 
high mountain range known as the “Great Watershed,” on 
the S. by Shwe-gyeng district, and on the W. by the Pegu 
Yomas. Three mountain ranges traverse the district — the 
I^ogu Yomas, the Poung-loung, and the Nat-toung or “Great 
Watershed,” — all of which have a north and south direc- 
tion, and are covered for the most part with dense forest 
The Pegu Yomas have a general elevation of from 800 to 
1200 feet, while the central range averages from 2000 to 
3000 feet. Tho rest of Toung-ngii forms the upper portion 
of the valley of the Tsit-toung (Sittang) river, the onlj 
largo river in the district, tho chief tributaries of which 
are the Tshwa, Khaboung, Hpyu, Thouk-re-gat, and Rouk- 
thwa-wa, all being navigable for a great portion of theit 
courso. Limestone appears in various places, and in the 
north-east a light grey marble is quarried for Jime. The 
rivers form the chief means of communication during the 
rainy season. Of late years some good roads have been 
constructed, and the Burmah State Railway, w^hen com- 
pleted, will intersect the district from south to north. 

In 3881 the population numbered 128,848 (males 68,484, females 
60,364), of whom 98,997 were Buddhists, 17,448 Christians, 2086 
Hindus, 1962 Mohammedans, and 12,612 aborij^nes. I'hc only 
town in tho district is Toung-ngu, on tho Tsit-toung river m 
18® 55' 24" N. Ittt. and 96® 31' 4'' E. long , with a population of 
17,399 iu 1881. Of the total area only 69 sipiare miles arc nctuiilly 
under cultivation, owing niaiiily to the hilly nature of the country. 
Rico is the chief product ; other crops incluiio oil -seeds, sugar- 
cane, cotton, liuit, and vegetables. The principal manufactnies arc 
silk, saltpetre, and gunpowder. In 1885-86 tliu gross value of the 
district was £1.5,098, ot which the land produced £5880. 

TOUR, Maurice Quentin de la (1704-1788), the 
renowned pastellist, was born at St Quentin on the «^th 
September 1704. On leaving Picardy for Paris he entered 
the studio of an artist named Du Pouche, and then that of 
SpoWe, — an upright man, but a poor master, rector of the 
Academy of St Luke, who still continued, in the teeth of 
the Royal Academy, the traditions of the old guild of the 
master-painters of Paris. This possibly contributed to the 
adoption by De la Tour of a line of work foreign to that 
imposed by an academical training; for pastels, though 
occasionally used, were not a principal and distinct brancli 
of work until 1720, when Bosalba Carriera brought them 
into fashion with the Parisian world In 1737 De la Tour 
exhibited the first of that splendid series of a hundred and 
fifty portraits which formed the glory of the Salon for tlic 
succeeding thirty-seven years. In 1746 h© was received 
by the Academy ; and in 1751, the following year to that 
in which he received the title of painter to the king, he 
was promoted by that body to the grade of councillor. 
His work had the rare merit to satisfy at once both ^e 
taste of his fashionable models and the judgment of his 
brother artists. His art, consummate of its kind, achieved 
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the task of flattering bis sitte^ whilst hiding that flattery 
behind the just and striking likeness which, says Mariette, 
he hardly ever missed. His portraits of Rousseau, of 
Voltaire, of Louis XV,, of his queen, of the dauphin and 
dauphiness, are at once documents and masterpieces un- 
Burpassed except by his life-size portrait of Madame do 
Pompadour, which, exhibited at the Salon of 1755, is still 
the chief ornament of the cabinet of pastels in the Louvre. 
It is and will probably always be the most perfect model 
of this class of work as long as time and damp spare the 
fragile dust to which it owes its beauty. The museum of 
St Quentin, however, also possesses a magnificent collection 
of works which at his death were in bis own hands. De 
la Tour retired to St Quentin at the age of 80, and there 
he died on 17th February 1788. The riches amassed dur- 
ing his long life were freely bestowed by him in great part 
before bis death ; he founded prizes at the school of fine 
arts in Paris and for the town of Amiens, and endowed 
St Quentin with a great number of useful and charitable 
institutions. He never married, but lived on terms of 
warm affection with his brother (who survived him, and 
left to the town the drawings now in the museum) ; and 
his relations to Mdlle. Fel, the celebrated singer, were dis- 
tinguished by a strength and depth of feeling not common 
to the loves of the IBth century. 

Soe, in addition to the general works on French art, Desmaze, 
three works, of which the most inqiortant is Le Hdlquairc de la 
T<nir; Guiffrey and Toumeux, Oorrttipmdanee hiHiit djt M, Q de 
la Tour ; Champflctiry, De la Tour, and Peintrea de Laon et de St 
Quentin\ and Dreollo de Nodon, JEloge Biographique de AT. de 
la Tour, 

TOURA(JO, the name, evidently already in use, under 
which in 1743 Edwards figured a pretty African bird,^ 
and presumably that appli^ to it in Guinea, whence it 
had been brought alive. It is the Cuculua pei'sa of Lin- 



White-Crested Touraco {Turaem atbicriatatua). After Schlegel. 


naeus, and Turaeua or CorytiMuo peraa of later authors, who 
perceived that it required generic separation. Cuvier, in 
1799 or 1800, Latinized its native name (adopted in the 
meanwhile by both French and German writers) as above, 
for which barbarous term Illiger, in 1811, substituted a 

^ Apparently the first ornithologist to make the biwl known was 
Albln, who figured it in 1738 from the life, yet badly, as “The Crown- 
hird of Mejdco,’ He had doubtless been misinfomied as to its proper 
country; but Touracos were called “Crown-birds” by the Europeans 
in West Africa, as witness Bosnian’s Deacriptim of the Coaat of Guinea 
(1721), ed. 2, p. 261, and W. Smith’s Voyage to Guinea (1746), p. 
149, though the name was also given to the Crowned Cranes, 
Balearica. 
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more classical word. In 1788 Tsert described and figured 
(Beobaeht. Oeaellach, naiurf. Freunde, iii. pp. 16-20, pi. 1) 
a bird, also from Guinea, which he called Muyophaga 
violeuiBO/, Its affinity to the original Touraco was soon re- 
cognized, and both forms have been joined by modern sys- 
tematists in the Family Muaoplmgidee^ commonly Englished 
Plantain-eaters or Tourocos, sometimes spelt Tourakoos. 

To teke first the Plantain-eaters proper, or the genus Muaophaga, 
of which only two species are known One about the size of a 
Crow is comparatively conttnon in nuiaeums, and is readily recog- 
nized by having the homy ba&o of its fine yellow bill prolonged 
backwards over the forehead in a kind of shield. The top of the 
head, and the primaries, except their outer edge and tip, are deep 
crimson; a white streak extends belund the eye; «iid the rest o! 
the plumage is of a rich glossy purple. The second siwcics, M, 
roaam, which is rare, cliiefly differs by wanting the wliit'- eye-streak. 
Then of the Touracos — the species oiiginally described is about 
the size of a .fay, and has the head, crest (which is vertically com- 
pressed and tipped with rod), neck, and breast of a fine glass gieeii, 
varied by two conspicuous white streaks—one, fioin the gajie to the 
upper i>art of the crimson orbit, sepaiuted by a black mteb ironi 
the other, which runs beneath ana behind the eye. The wiiig- 
coverts, lower part of the back, and tail are of a bright 8tecl-]»ur])le, 
the primaries deep crimson, edged and tipped witli bluish black. 
Over a dozen other congeneric species, more or less icsemhhng this, 
have now been described, and all inhabit some district of Africa; 
but there is only room hero to mention that iound in the Cape 
Colony and Natal, where it is known os the “ Lory” {cf vol. x\. 

. 7, note 1), and, though figured by Daubenton and others, first 

ifferentiated in 1841 by Strickland (Ann, Nai, Jliatory, vii. p. 
33) as Turaeus alhiertMatua — its crest having a conspicuous white 
border, while the stoel-purplo of T, persa is replaced by a neb and 
glossy bluish-green of no loss beauty. In nearly all the species of 
this genus the nostrils are almost corojdetely hidden by the frontal 
feathers; but there are two others in wdncli, though closely allied, 
this is not the case, and some systematists would niace them in a 
sc{)arate genus Qalhrex\ while another speiies, tno giant of the 
Family, has been moved into u third genus as Corythaeola eristcUa. 
This differs from any of the foregoing by the absence of the crimson 
coloration of the primaries, and ser ms to lead to another group, 
Schisorrhis, in which the plumagi* is of a still plainer type, and, 
moreover, the nostrils here are not only exposed out in the form ov 
a slit, instead of being oval as in all the rest. This genus contains 
about half a dozen sjiecios, one of which, S. eoncoJor, is the Grey 
Touraco of the co^ un'sts in Natal, and is of an almost uiiifum slaty- 
brow'ii. A good deal has been written about these birds, which form 
the subject of one of the most beautiful monogiafdis ever published 
— De Titerakd a afgeheld tn heschreven, — by Schlegel and West ermaii, 
brought out at Amsteidam in 1880; w’hile the latest collected 
information is coiiiainod in an elaborate es‘«ay by Herr Schalow 
(Jour, J, Ornithologie, 1886, pp 1 77). Still, much lemains h) 
bo made known as to their distribution throughout Africa, and 
their habits. They seem to bo all fruit-eateis, and to fi-equcnt the 
higliest trees, seldom coming to the giound. Very little can be 
confidently asserted as to their nidification, but at lea.st one species 
of Schizorrkia is said to make a rough nest and therein lay three 
eggs of a j>ale blue colour. An extraordinary peculiarity attends 
the crimson coloration which adorns tlie primaries of so many of 
the Muaophaqidae. So long ago as 1818, Jules Vnreaux observed 
(/Voc. Zool, Society, 1871, p. 40) that in the case of T, albicristatuH 
this beautiful hue vanishes on exposure to heavy rain and reappears 
only after some interval of time and when the leathers are tlry * 

Tho Mttsophagidx form a very distinct Family of Prof. 
Huxley’s Coceygoworphw, having perhaps the CWVWaand 
Cuculidse as their nearest allies. Kytoii pointed out {Ann, 
Nat, History^ ser. 3, ii. p. 458) a feature possessed in 
common by the latter and the Muaophagidspy in the “ process 
attached to the anterior edge of the ischium,” which he 
likened to the so-called “marsupial” bones of Didolphian 
Mammals. J. T. Reinhardt has also noticed (VUienak, 
Meddeh, Naturhiat, Forening, 1871, j)p. 326- 341) another 
Cuculine character offered by the os nneinatum affixed 

* The fact of this colouring matter being soluble in water was inci- 
dentally mentioned at a meeting of the Zoological Society by Mr 
Tegetmeier, and brought to the notice of I^rof. Church, who, after 
experiment, published in 1868 (Student and JnteUettml Observer, i. 
pp. 161-168) an account of it oa “Tuiaciii, a new animal pigment con- 
taining copper.” Further inforniatiou on the subject was given by 
Monteiro (Chetn, Fetoa, xxviii, p 201 ; Quart. Jour. Science, ser. 2, 
iv. p. 132). The property is possessini by the enmson feathers of all 
the birds of the Family. 






to the lower side of the ethmoid in the Plantain-eatera 
and Touracos; but too much dependence must not be 
placed on that, since a similar structure is presented by 
the Fbioatk-bird (vol. ix. p. 786) and the Pktkkls (toL 
xviii. p. 711). A corresponding process seems also to be 
found in Trooon (q,v,). The bill of nearly all the species 
of Mnsqpha^ij^ is curiously serrated or denticulated along 
the margin, and the feet have the outer too reversible* 
No member of the Family is found outside of the conti- 
nental portion of the Ethiopian Begion. (a. k.) 

TOUBCOING, a manufacturing town of France in the 
department of Nord, 7 miles north-east of Lille on the 
railway to Ghent, is rapidly becoming one with the neigh- 
bouring town of Boubaix lq,v,). Wool, cotton, linen, and 
silk are spun in more than 65 mills (40,000 spindles); 
there are upwards of 25 combing establishments (l^ 
machine and hand), 50 to 55 manufactories of velvet-pile 
carpets, furniture stuffs, and all kinds of woven goods, be- 
sides dye-works, soap-works, a sugar refinery, and machine 
workshops. The total industrial ])roduction of Tourcoing 
may be set down at about £6,800,000 per annum. Tour- 
coing possesses a chamber of commerce, a ronseil do prud- 
hommes, a consultative chamber of arts and manufactures, 
a wool conditioning bureau, schools of drawing, paint- 
ing, music, and architecture, and a horticultural society. 
In 1866 a pyramid was erected to commemorate a battle 
gained by Jourdan and Moreau in the neighbourhood in 
1794. The population, 34,415 in 1881, was 41,570 in 
1886 (commune 58,008). 

Famfd since the 14th century for its woollen manufaetiires, 
Tourcoing was fortihod by the Fleniinm wlien Louis XI. of France 
disputed the inheritance ofCharlcsthe Bold with Mary ot Burgundy. 
The to\^n sutfeied much iiom tho Fienoh in 1477, from the 
H ugucnots 111 1 550, and by fire in 1 607 and 1711. The in habitants, 
18,000 in 1789, were reduced by the Fiench Hovolution to 10,000, 
but a now ern of prosperity began in 1832. In 1801 the popula- 
tion of the commune was 28,493, and m 1871 it was 43,322. 

TOURGUENIEFF, Ivan (1818-1883), the descendant 
of an old Russian family, was born at Orel, in the govern- 
ment of the same name, in 1 81 8. His father, the colonel of 
a cavalry regiment, died when our author was sixteen years 
of age, leaving two sons, Nicholas and Ivan, who were 
brought up under the care of their mother, the heiress of 
the Litvinoffs, a lady who owned large estates and many 
serfs. Ivan studied for a year at the university of Mos- 
cow, then at St Petersburg, and was finally sent in 1843 
to Berlin. Ilis education at h(<mo had been conducted by 
German and French tutors, and was altogether foreign, 
his mother only sjicaking Russian to her servants, as 
became a great lady of the old school. For his first 
acquaintance with the literature of his country the future 
novelist was indebted to a serf of the family, who used 
to read to him verses from the liomad of Kheraskoff, a 
once-celebrated ])oet of last century. Tourguenieff’s early 
attempts in literature, consisting of poems and trifling 
sketches, may bo passed over here ; they were not with- 
out indications of genius, and were favourably spoken of 
by Bielinski, then the leading Russian critic, for whom 
Tourguenieff ever cherished a warm regard. Our author 
' first made a name by his striking sketches The Papers 
of a Sportsman (Zapiski OkfMtnika\ in which the miser- 
able condition of the peasants was described with startling 
realism. The work appeared in a collected form in 1852. 
It was read by all classes, including the emperor himself, 
and it undoubtedly hurried on the great work of eman- 
cipation. Tourguenieff had always sympathized with the 
muzhika; he Im often been witness of the cruelties 
of his mother, a narrow-minded and vindictive woman. 
In some interesting papers recently contributed to the 
European Messenger” (^VteiOnik JEvrqpf) by a lady 
brought up in the hottsehold of Mme Tourguenieff, sad 


details are given illustrative of her character. Thus the 
dumb pbrter of gigantic stature, drawn with such power 
in MuntUf one of our author’s later sketches, was a real 
person. We are, moreover, told of his mother that she 
could never understand how it was that her son became an 
author, and thought that he bad degraded himself. How 
could a Tourguenieff submit himself to be criticized 9 

The next production of the novelist was A Nest of 
Nobles” (Dvarianaihe Gmezdo)^ a singularly pathetic 
story, which greatly increased his reputation. This ap- 
jieared in 1859, and was followed the next year by ‘^On 
the Eve ” {NakantmS)f^B, tale which contains one of his 
most beautiful female characters, Helen. In 1862 was 
published Fathers and Children ” {Otzi % Dieti), in which 
the author admirably described tbe nihilistic doctrines 
then beginning to spread in Russia, he himself inventing 
the word nihilism, which seems likely to become permanent. 
In 1867 appeared “Smoke” (Dtm% and in 1877 his last 
work of any length, Virgin Soil ” (Abv). Besides his 
longer stories, many shorter ones were produced, some of 
great beauty and full of subtile psychological analysis, 
such as Eudiny “ The Diary of a Useless Man” {Dunmik 
LuhTutgo Chelovieka)^ and others. These were afterwards 
collected into three volumes. The last works of the great 
novelist were “Poetry in Prose” and “Clara Milich," 
which appeared in the pages of the “ European Messengei.” 

Tourguenieff, during tho latter part of his life, did 
not reside much in Russia; he lived either at Baden 
Baden or Paris, and chiefiy with the family of tlie 
celebrated singer Viardot Garcia, to the members of 
which he was much attached. He occasionally visited 
England, and in 1879 tho degree of D.C.L. was confeired 
upon him by the university of Oxford. He died at 
Bougival, near Paris, on September 4, 1883 ; according to 
his wish, his remains were taken to Bt I’etersburg, and 
buried in the VolkoflT cemetery, near those of the critic 
Bielinski. 

ITiiquestionably Tourgnenieft* may be considend one of the 
greatest novelists of oiir own or any otlier tiniCH, and voitli} to b«* 
lanked with Tliackciay, Dickctis, and George Khot with tin g( nius 
of the last of these he has many afiinities. His studies of Imniaii 
uaturo are profound, and he has the wide sympathios whudi are 
essential to genius of the highest older. A melancholy, nlinost 
pessimist, fe3ing pervades his wiitings, but poihaps tliis is always 
found in those who have truly listened to the *Still, sad inusu 
of humanity.*’ This mot bid self-analysis seems natural to tlio 
Slavonic mind, and Touiguouicff has given abundant nioof of 
possessing it The closing chaptei of “A Nc.st ot Nooks ” is 
one of the saddest and at the same time truest ]>ages in the wliole 
range of existing novels. 

Ilio writings ot Tourguenieff have been made familiar to jjcjsotis 
unac (plain ted with RusMan by French translations. There aie some 
versions in English, but the only two worthy of notice aiL^ the 
translation of the “ Nest of Nobles ” under tlic name of ** Lisa,” b) 
Mr Ralston, and “ Virgin Soil,” by the late Mr Ashton DiJk^ 

TOURMALINE. See Electricity, vol, viii. p. 99 ; Uio 
LO(iy, vol. X. p. 228 ; and Mineralogy, vol xvi. p. 409 

TOURNAI (Flem. Doomik)^ a town of Bclgiinn, 
capital of an arrondissement in the province of Hainault, 
53 miles by rail west-south-west from Brussels, is divided 
into two parts by the Scheldt, which is here spanned by 
seven bridges and lined with spacious tree-shaded qua}^ 
The older, which is also the busier and more important 
portion of the town, stands on the left bank ; the new 
town is distinguished by its neat regular streets and 
modern architecture. The cathedral, which is a 
example of the Romanesque style, is a cruciform basilica, 
with a series of chapels and five towers. The nave was 
probabfy consecrated in 1171 ; the transepts date from the 
13th century; and the (Gothic) choir was completed m 
1338, at which time also the Romanesque fagade ww 
altered, and a porch in tbe Pointed style added. ” 
sculptures in tbe porch range in date from the 18th to tne 
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17tli century, and deserve Special notice, particularly tlio.se 
of later date by native artists. The general effect of tbe 
interior is harmonious and impressive. The capitals of 
the pillars are rich and varied ; the passage round the choir 
contains several jiictures of the Flemish school ; the richly 
sculptured Itenaissance roodloft dates li*om 15G6; and 
most of tlie stained gloss in the transept dates from about 
1456. The adjacent belfry, dating originally from 1187, 
and partly rebuilt in 1391, was restored in 1852. In the 
Grande PlTiCe, not far from the cathedral, is the church of 
St Quentin, sometimes spoken of as la petite catln^drale/’ 
in the Transition style, and nearly of the same date as the 
cathedral. The church of 8t Jacques dates from the 13tli 
and 14th centuries, and that of St Price from the 12tb. 
The buildings of the old monastery of Kt Martin, on the 
south-west side of the town, are now used as an hotel do 
ville, in connexion with which there is a small picture 
gallery containing some examples of Eembrandt, llubens, 
and Van Dyck. The town contains courts of law, an 
athenmum, a theatre, a school of arts and manufactures, an 
episcopal palace and soiiiinary, a natural history museum, 
besides other public buildings. The fortifications of 
Vauban, extended after the second treaty of Paris, arc now- 
demolished, and their place taken by boulevards. The lead- 
ing objects of manufacture are stockings and “ Brussels ” 
carpets ; the other industries include i)aper-makinfir, thread- 
making, and the spinning of wool and flax. The trade 
of the place is very considerable, as vessels of 150 tons 
burden can ascend the river to this [toint, and its railway 
communications are good. The population in 1876 was 
32,145. 

Tournay, snppoKcd to be ibe (hntn^ Kerrhnim of (’a*sar, and 
afterwards kiiuwu as Touinuni**, was one of the fiist places con- 
quered by the Flanks, and CIoms made il lor a tune liia capital. 
Ill modern times, standing as it does on the tionlier between 
Belgium and Finiice, it lias been frequently besieged and taken. 
History reeonU apeeially tlie siege by Alexander of I'amui in 1581, 
wlien it xias bravely but unsueeessfiilly delended bv llie tuineess 
IVhipinoy, whose 8t*iitu(‘ now stand.s in the Gunde PUee. ^Peikiii 
Will beck was a native of Tournai. 

TOURNAMIiNTS. Tournaments and jousts were tlic 
chief military exercises and displuy.s of the age ot chivalry. 
Besides being the ajipropriatc sports and pastimes of a 
warlike era and caste, tlicy xvero intended to to.st the skill 
and exhibit the ])roweas of the knights and squires who 
took part in tlicm. (Considered under their more serious 
aspect, apart from their association with pomp and 
festivity, they were, practically sjieaking, tho eijuivalents 
of the reviews and sliam-liglits of later times, and were 
designed as a prc^iaration for tho actual mameuvres and 
real conflicts of tho battlefield. Tournaments and jousts 
differed from one another principally in the circumstance 
that in the first several combatants on each side were 
engaged at once, and in tlie second the contention was 
between two combatants only. The former consisted of 
the mutual charges of eipial troojis of cavalry, xvhile the 
latter consisted of a duel on horseback. Du Cange says 
that tho French tournoi, English “ tournament,*^ “ ^\ns a 
general expression which comprehended all sorts of com> 
bats that were performed by way of exercise. Ihit it more 
properly meant such as were performed by comjianics, 
where many were in conflict against tho same miinbcr, 
representing the form of a battle. When those general 
combats wore ended, then single ones commenced ; for all 
who were desirous of displaying their address, and attract- 
ing public notice for their valour, offered single <*ombat 
wi^h sword or lance against all who should ])resent them- 
selves”; and he adds that these combats were called by 
the old French writers “ joustes,” W’hich is the same word 
as the English “jousts.” But jousts were held far more 
frequently than, and quite independently of. regular 
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tournaments througli6ul tke period irt tyhicli tkd fcustoms 
of chivalry were observed, and, according to some author-* 
ities, the lance alone was used in them, while in the others 
all weapons except firearms were employed. In both cases 
such woai>ous were usually although not invariably rendered 
innocuous, and it xvas only rarely that the combatants 
were killed or injured by wounds, as distinguished from 
falls and bruises. But iu one way or another tournaments 
and jousts w'cro alway.s extremely dangerous, and a long 
list of eminent persons met their deaths in them, from 
liaoul, Comte dcGuinos, to Henry II. of France. It may 
be assumed that jousts in some shape existed at all periods, 
in which men fought in armour and on horseback, and 
were in the habit of jiractising themselves in time of ]ieace 
for the exigencies of warfare. But it is very doubtful 
when and where tournaments, in the proper sense of the 
term, w-ere originally instituted. The older writers on 
the subject sought to connect them with the “ Troja ” or 
“Indus Trojm ” among tlio Homans. But this is a piece 
of archioology of the sainosoit as that which identified the 
knighthood of the Middle Ages xvith tho ancient “ordo 
eiiuestris,’’ and will not, of course, beai examination. Much 
reliance again has been placed by some of them on the 
account of a sham-fight wdiich was held at the celebrated 
interview between the emperor Louis and Charles the Bald 
in 841, which in certain respects bore a close resemblance 
to a tournament, and w^as no doubt tho kind of exhibition 
out of which tbe tournament of a later age was do\cloi>eil. 
Others attribute the institution of tournaments to tlie 
emperor Henry the Fowler, who died in 936, or to Geoffrey 
de Breuilly, the ancestor of the counts of Tours, w4io died 
in 1066. However this may be, it is certain that they 
were in vogue on the (.Continent at the end of the 11 th 
century, and tliat in tho oaily part of the 12tli century 
tliey were introduced into England. In the 13tli and 1 4tli 
centuries they wxre common all over Christendom, including 
the Eastern as well as the Western cuqiiro and the states 
comiirisea in or adja(‘ent to it. it was not until the end 
of the IGth century that tills and Imstiludes jiassed out of 
fashion in BiiUin, and even in the earlier years of tlie 17th 
century they were occasionally celebrated under the patron- 
age of Heiii}, prince of Wales, son of King James 1. 

Tho oliki HUthorities on toiiniaiiionts ami jousts aip oxc mlingly 
nuriicious. Ihit nil th.it is in.iti iiul in wimt tho} ha\ t* wiitten A\iil 
1 k‘ toiiml 111 Sit* l*,il»\es Munofrts^ .sc/’ VAveunnf ChfvnUnc nml 
Hills’s ilistuttf oj ('/untJnf, The “ l)issi*i 1 4noiis” of J)u (’iinge at 
IIh* end of .loiijx ilK-’s J/ftnou<t ,ti»d the (Ummuhi. ot I'loissait and 
Hniistiflet may also bn tonsulted. St(* Talayf ami Mills >Ntit» both 
industiicus c )ni]nleis, and tin* m*i ond is much imh hUd to the fust, 

TOUliNEBOUT, a wdnd instrument of wwd, in which 
a cylindrical column of air is set in vibration by a reed. 
The lowxr extremity is turned up iu a lialf ciicle, and from 
this pceiiliarit} it has gaiiK'il the French names Unmidout 
and rroMonWy— the hitter a coiruplion of the (li*nnan name 
KramvihovH, Tlieio ap]»ears to be no English eiiuixaient. 
The reed of the tournebout, like that of the bas.soon, is 
formed by two tongues of cane, adapted to the small end 
of a conical brass tulie, the largo end being inserted in the 
body of tbe instrument. It presenift, however this differ- 
ence, that it is not, like that of the bassoon, in contact wntli 
the player’s mouth, but is covcied again by a ca]» i)ic*reed 
with a hole in tho u]>per part, through whicli opening the 
air is introduced w’hich sets the roi'd in \ibration, the 
reed being therefore subject to no pres^nn* ot the lijis. 
The compass of the instrument is naturally liniiti’d to the 
simple fundamental sounds xvliiili tlie &ucces^>iM5 opening 
of the lateral holes gives rise to. The touinebouts have 
not much lengtli for tbe deep sounds they prod lu’c, which 
aribcs from these instruments sounding, like all tubes of 
cylindrical bore provided with iccd.s, the same as the 
stopped pities of an organ. Tliat is to say, theoretically 
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they require only half the lengths neee&sary for the open 
pipes of an organ, or Iqi conical tubes pro- 
vided with reeds, to produce notes of the 
same pitch. Moreover, when, to obtain a 
harmonic, the column of air is divided, the 
tournebout will not give the octave like the 
oboe and bassoon, but the twelfth, coi re- 
sponding in tliis peculiarity with the clarinet 
and all stopped pipes or bourdons. With 
the ordinary boring of eight lateral holes, 
the tournebout possesses a limited scale em- 
bracing a ninth. Sometimes, however, the 
deejier sounds are completed by the addition 
of one or more keys. By its structure the 
tournebout is one of the oldest wind instru- 
ments; it is evidently derived from the 
Greek auloe and the Roman (ihia^ which 
consisted equally of a simple cylindrical 
jiipe of which the column of air was sot in 
vibration by a double reed. 

Notwithstauding the successive improve- ^ 
inents that were introduced in the manu- 
facture of wind insvruments, tlie tournebout 
scarcely ever varied in the details of its 
construction. Such as we see it represented I 
in the treatise by Virdung ^ we find it again ’ 
about the epoch of its dis- 
appearance, in L*AH du FaUeur 
dFnstmmfnts de VMncydopHie 
de Diderot et d'Alnnheti (Paris, 

1751-80). 

TliC toiu ncbouls existed as a com- 
plete family liom the IStli century. 

According to Virdung, it was formed of four individual instra- 
inonts ; iTCtorius® cites five,— the deep bass, the bass, the tenor 
01 alto, the cantus or sopiano, and the high sojirano, with com- 
pass respectively of SL ^ 
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A bind. 01 , to use the expiession of Pne- 
toiius, nil at tort,” of tournebouts corapro- 
bended — 1 deo)> bass, 2 bass. 8 alto-tenor, 2 
cantus (so^nano), 1 high 8oprano<««9. 

The tournebouts iiere not alwavs an oichestra by themselves; 
they allied Ihoniselvts also to other iiistuimeuts, and notably to 
fiutes and oboes. It was thus that the little grouiis of musicians 
in the seivice of pnnccs, or those engaged by some laige town on 
the occasion of a festival or public ceiomony, were (*oini>osed of 
seveial tournebout ])layeiB combined with some flautists and oboe 
])la>cis 111 1685 the orchestra ot the Nene Kirche at Strasburg 
compiised two tournebouts, and until the middle of the last century 
these instruments foimed part of the music called *Ma grondo 
ecuiic ” m the sei vice of the Flench kings. Tourntbouts have m 
out days become of extreme larity, and scarcely exist in collections 
The museum of the Conservatoiio Koyal do Musiqiie at Brussels 
has the good fortune to possess a complete family, which is regaided 
as liaiing belonged to Ihe duhe of Ferraro, Alplionso II d’Kste, a 
prince who reigned from 1559 to 1597. The soprano (cantos cr 
diseant) has the same eonqaiss as above, while the alto, the tenor 
j(farnished with a key), and bass have au extent respectively of 
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The boss (see accompanying 
•distiojgundied from the others 


_ figure), besides having two keys, is 
^ e others b> a kind of small bolt, two ot which 

elide m gi coves and close the two holes that form the lowest notes 
of the instrnznent It is very ciitious to observe that the employ- 
ment of these bolts, jdaced at the extremity of the toumolioat and 
out of reach of the finimrs of the instrumentalist, forces hun to 
require the assistaiDre of a person whose sole imssiou is to attend 
to these bolts during the performance. 

The ^^Platerspir' of which Yirdung gives a drawing is only a 
kind of tonmehont It presents ecpedally the ^lecuhauty that, 

1 Muaka ffetutoiM wtd wuntffeitnym^ Basel, I511U 
8 Wdfeabutteh 1618* 


instead of having a cap io coter oWt ttie iWt, thilfhi & A ifiielrtolit 
receiver surrounding the reed, to which the tube for insnmatkm is 
adapted. This receiver was of wcgid woiked rcu)id, or parbat^ 
oonsisted of a single gourd. (V, M".) 

TOURNEFOET, Joseph Fitton a>g (1656-1708), a 
botanist of considerable repatation, was horn at Atx, in 
Provence, in 1656. He studied in the convent of the 
Jesuits at Alx, and was destined for tho chunebi but the 
death of his father left him free to follow h\$ botanical 
inclinationa. After a couple of years collecting, he studied 
medicine at Montpellier, but soon returned to nts favourite 
pursuit, and was appointed professor of botany at the 
Jardin dos Plantes in 1683. By the king's order he 
travelled through western Europe, where he made very ex- 
tensive collections, and subsequently spent three years in 
Greece and Asia Minor (1700-1702). Of this journey a 
dcsciiption in a series letters was posthumously pub- 
lished in 3 vols. {Stlaiixm dTw Voyagf du Ltmniy Lyons, 
1717). Ills principal work is entitled iMtitudiones Rn 
Uerlari^ (3 vols., Paris, 1700), and upon this rests chiefly 
hU claims to remembrance as one of the most eminent 
of the systematic botanists who prepared the way for 
Linnmus. llis exact |>osition among these has been dis- 
cussed at length by Sachs {(JeachidUe d. Motanik^ Munich, 
1875). Ho died December 28, 1708. 

TOUUNEUU, Cyeil, a tmgic poet of the first order, 
has left no record of his existence beyond the respectuc 
dates of his first and last extant works (1600-1613). An 
allegorical poem, worthless as art and incomprehensible a<i 
allegory, is tho earliest of these ; an elegy on tho doatli of 
Prince Henry, son of James I., is tho latest. The two 
plays on which hia fame rests, and on which it will rest 
for ever, were published lespoctively in 1607 and IGll, 
but all students have agieod to accept the internal evidemc 
which assures us that the later in date of publication must 
be the earlier in date of composition. Ilia only othti 
known work is an epicede on Sir Francis Vere, of no great 
merit as poctiy, but of some value as conveying in <i 
straightforwwd and masculine style the i>oet's ideal con 
ception of a perfect knight or “happy warrior," comparable 
by those who may think fit to compare it with tho more 
nobly realized ideals of Cliauccr and of Wordsworth. But 
if Tourneur had left on record no more memorable evi- 
dence of his pow ers than might be supplied by the survnal 
of his elegies, he could certainly have claimed no liighti 
place among English writers than is now occupied by tlio 
Rev. Charles Fitzgeoffrey, whose voluminous and fervent 
elegy on Sir Francis Drake is indeed of more actual value, 
historic or jioetic, than either or than both of Touincui\ 
elegiac rliapsodies. The singular power, the singulai 
originality, and the singular limitation of his genius aie 
all equally obvious in T/if Atheist^ 9 Tragedy, a dramatic 
poem no loss crude and puerile and violent in action and 
evolution than simple and noble and natural in expiobbion 
and in stylo. Tho executive faculty of the author is in 
the metrical jiarts of his first play so imperfect os to sug 
gest either incompetence or perversity in the workman, 
in Tht Revenger^s Tragedy it is eo magnificent, so simple, 
imi>eccablo, and sublime, that the finest passages of thn 
play can be compared only with the noblest examples ol 
tragic dialogue or monologue now extant in English ei 
in Greek. There is no trace of igiitation or derivation 
from an alien source in tho genius of this poet The 
editor of Webster faaiS observed Jiow often he imitotc^ 
Shakespeare ; and, in fact, essentially and radically indt^ 
liendent as is Webster's genius also, the sovereign influente 
of his roaster may be traced not only in the general tono 
of his style, the general scheme of his composition, but 
now and then in a direct and never an nnworthy or 
imperfect ecl^ of Shakespeare's very phrase and accent 
But the resemblance between the tragic verse of Tourneur 


&nd Cho Wglc vdvsd of Bha.kost>6ai^o is simply such as 
proves the natural affinity between two great dmmatle 
poets, whoso inspiration |)artakeiii now and then of the 
quality more propejf to epic or to lyric goetry. The fiery 
impttlse, the rolUbg music, the vivid illustration of thought 
by jots' 6f insupfiressible passion, the perpetual Sustenance 
of passion by the implacable persistency of thought, which 
we recognise as the dominant and distinctive qualities of 
Such po^ry as finds Tent in the utterances of Hamlet or of 
Timon, we recognise also in the scarcely less magnificent 
j>oetry, the scarcely less fie^ sarcasm, with which Tourneur 
has informed the part of Vindice— a harder-headed Hamlet, 
a saner and more practically savage and serious Timon. 
Ho was a satirist as passionate as Juvenal or Swift, but 
with a finer faith in goodness, a purer hope in its ultimate 
security of triumph. This fervent constancy of spirit 
relieves the lurid gloom and widens the limited range of 
a tragic imagination which otherwise might be felt as 
oppressive rather than inspiriting. His grim and trenchant 
humour is as peculiar in its sardonic jiassion as liis elo- 
quence* is original in the strenuous music of its cadences, 
ki the roll of its rhythmic thunder. As a playwright, 
his method was almost crude and rnde in the headlong 
straightforwardness of its energetic simplicity; as an 
artist in character, his interest was intense but narrow, 
his power magnificent but confined ; as a dramatic poet, 
the force of his genius is great enough to ensure him an 
enduring place among the foremost of the followers of 
Sltakospeare. (a. o. s.) 

TOTJRS, a town of France, formerly the cajiital of 
Touraine^ now clief licu of the department of Indre-et> 
Loire, the see of an archbishop, and the headquarters ot 
the 9t)i corps d'ormde, lies 145 miles (by rail) south-west 
of Paris, on the left bank of the Loire, a little above the 
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junction of the Loire and Cher. Many foreigners, especi- 
ally English, live at Tours, attracted by the town itself, its 
mild climate, its beautiful situation in “the garden of 
France,” and the historic chateaus of the neighbourhood. 
The Loire is crossed by two sa8|)onsion bridges, by a rail- 
tvay bridge, and by a fine stone bridge, but its waters too 
often either expose large stretches of sand, or come down 
iu devastating flood. Many of the inhabitants belong 
to the leisur^ class, and the town possesses societies of 
science^ art, and literature, of agriculture, of horticulture, 
of archeology, of medicine, and a library (50,000 volumes, 
and 1300 inchiding a gospel of the 8th century, on 
which tl>e kings of France took oath as honorary canons 
of tbenhurcb of St Martin)^ tThe indnstrial establishments 


include four large silk mills, the printing and publishing 
works of Mame (1200 workmen), manufactories of cloth, 
carpets, files, white lead, stained glass, boots and shoes, 
and i»ottery. A considerable trade is carried on in wine^ 
brandy, aqd dried fruits, and the sausages and confection- 
ery of the town are well known. The population, 52.209 
in 1881, was 59,585 in lb8G. 

Touts, under the Oauls llio p.ipital of the Turonos or Turons, 

: originally stood on the ught hunk ol the Lorn*, a little above the 
present village of 8t aymphoiicn. At first oallod Aliiotm, the 
town woe afterwards ottirifilly known as Cautaroflmmm. The 
Komans removed the town fiom tlie hiU where it originally stood to 
the plain on the loft bank ot the nvor. llohiud the present catho- 
dml, remains of tbo amphitheatto (443 feet in iongtli by 804 in 
breadth) built towards the end of the iid century might till lately 
beseeii. Tours became Christian about 250 through the iireaching 
of Gatieii, who founded the bishop) ic. The first cathedral was built 
a Imiidied years later hy St Litornis. The bhlmpiic became an 
archbishopric when Gratian made Tours the capital of Lugdunensis 
Tcrtia, and about the same time the official name of CassaTodunnm 
w'as changed for that of Civitai Turonorum, St Martin, the great 
a|iost]e of the Gauls, w'as bishop of Tours in the 4th century* and 
ho w*as bmied in a suburh wlnrh soon became as important as the 
town itself from the number of pilgiims wdio flocked to his tomb. 
Towards the end of the 4th century, apprehensive of baibariau inva- 
sion, the inhabitants pulled down some of their cailier buildings in 
order to raise a fortified wall, the course of which can still botinced 
in places. Their advanced fort of Lai cay still overlooks tlie valley 
of the Cher. Affiliated to the AmioiKAU confederation m 485, the 
town did not fall to the Visigoths till 478, and the new masters 
were always hated. It became part of the Frankish doiiunioiis 
under Clovis, who, in oonsideiation of the help affoi ded by St Martin, 
presented the church with rich gifts ont of the spoils taken from 
Alaiic, confirmed and extended its right of sanctuary, and acceptinl 
for himself and his snccessorfl t ho title of canon of St Martin. The 
basilica, built under Bishop St Perpotuns from 472 to 477, was the 
largest and finest church of France, and one of the most important 
built in the West duiing the decline of the Boman empiie ; ii is 
said bv8t Gregory of Tours to have been 160 feet long, 60 wide, 
and it liigb. It seems to have been one of the first which had 

i aii ambulatory round the choir. Tours gitwv rapidly in prosneiity 
under the Mcro^ ingians, hut abuse of the right ot sanctuary led to 
eat disoidrr, and the chtueh itself became a hotbed of crime, 
iiirlemagne re-est bbshed discipline in the disoiganized monastery 
and set over it the Icnined Alcuin, who established at Tours one of 
the oldest public schools of Christian philosophy and theology. 
The abliey was made into a collegiate church in the 11th centmy, 
and was for a tune ufiihafed to i'luny, but soon came under the 
direct rule of Home, and for long hnd bishops of its own. The 
sulmib in W’hich the monastery was situated hecaino as iinpoitant 
as Toms itself unhr Ihe nniiie of Mnitinopolis. The Koimaiis, 
at tiacted by its i ichts, pilldged it in and 903. Strong walls weio 

erected fiom 906 to 9 JO, and m tho 12th ctnlmytho name was 
changed to that of Chute.iuncuf. Pliilip Augustus abolished the dis- 
orderly commune in 1212, but the innnmeiable offerings of ]»iinces, 
loids, and pilgr luib maintaiucd the piospt nty of the low n all tiirough 
the Middle Ages. A 13th-eentury w i iter speaks w ith enthusiasm of 
the wealth and luxui y o! the iiiliabitunls, of the beaut v and chastity 
of tho women, and ot the rich shrine of the saint. A third ehurch, 
replacing one which had been built after the burning of that of St 
Perpetuus in 997, was begun in 1175, and hnisbed in the 18th 
century. It was 374 feet long and 85 feet high, and had iivo 
towers, of which only tw'o remain. The lest ol the church, sold 
to spoeulators after ‘the Revolution, disappeared under tho first 
empire. Of tho monastic buildings, only a beautiful inclosed 
gallery, built by Bastieu Franyois, nephew of Michel Oolomb, in 
the time of tho Renaissance, remains, bnt tho streets whicli fonueily 
belonged to Chfiteauiieuf show many interesting relics of ecclesi- 
astical and civil architecture. About 1130 Aielibishop Ilildexcit 
built a cathedral in the old Roman town itself, on the iiiins of 
those sucoesbively erected by Liloiius and (licgoiy f>l Tours. This 
was burnt in 1166 during tho qnaiicl between Louis VII, of Viaiico 
and Henry II, of England, the latter lieing loi<l of Tours and < omit 
of Anjou. The woik was resumed in 1175, but not tinished till 
1547. Part of the towers belong to tho 12tli < entury ; the clioii to 
tho IStli; the transept and first bajs of the na\e to tho 14th ; tho 
remaining bavs, the cloister on tho north, and flio tine fayade to 
the 15th ; and the two Rtmaissaneo toweis (217 fei^t and 223 feet) 
to the 16tk, The building is novel tin less rciiicukablo for the 
harnonyiand regularity’' of its construetioii ; bpeeially noteworthy 
details arc the triple western poifal, thn upi^r btaircose of the 
north tower*, a Reiiaiesanec staircase in the doistei, the old wood- 
work in chestnut-wood, and flic sjilciulul glass of tho 16th, 14th, 
and 16th centuries. A pretty littlo niausolcuni, mult iii lo06 
by Jean Juste, is tho burial-place of three young sons of Charles 
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Vlll. The archbiel) 0 ])*s toalnce ie io the ri^ht of Iho eatliedi’nl, 
with ail intereetiug chupel of tho 12th coiitury, and uii outeide 
pulpit of the 16th. During the lOtli oontury the Deuedictiue 
abbey of St Julien was re-established by Archbishop Th^tolon, 
and a Romanesque church built, of which the great square tower 
still remains. St J alien has a iiiic nave and double aisles; tho 
straight terminal wall has tuo 16t)i-century apses attached. There 
are some paintings of the 12th century under iite tower. 

The magnificcuce of Tours declined in the 14th century ; it was 
then united to Chiitt^auneuf by a coniinon wall, ot which an elegant 
round tower (the Tour do Guise) remains near the <[uay, and both 
towns wei*e put under the same goveinmcnt. The numeious and 
long-continued visits of Charles VII., Louis XL, and Charles VIII. 
in Touraitie during the 16th century favoured tlie coiunierc'o and 
industry of the town, then iieopled by 76,000 inliabitauts. To the 
iloiirishing school of art w'hich existed at the licnaissance are due 
several private houses, a fountain, and the chinch of Uotio Dame 
La liicho, with splendid windows by Pinaigricr. An unini pot taut 
building, part of a modem chateau, is all that remains t»f the royal 
residence and ma^ificent gardensof Plcssis-lca-Tours, vlieie Louis 
XL shut himself up and died, the states in 1506 pioelaimed Louis 
XII. the father of his people, and Henry 111. and lleiny of Navarre 
united in 1589 against tho League. Piom that year Tours was 
deserted by tho kings of France. A fine bridge ol fifteen arches 
was built across the Loire from 1766 to 1777 by llayeux. The 
chief modern buildings are the tlicatie, tliechutih of St Joseph, 
tho railway station, and a museum with collections of antiquities, 
pictures, jiottcr}’, and mincralog}'. Theie arc also antiquities in 
the museum of the arclueological soiicty of Indic-et-Loiie. The 
gardens and a remarkable |iortal of the archbishop’s palace, a 
magnificent iron gate of tho 18th century in t he piefectuie, once 
the convent of tho Visitation, and the gencial liosjiitul (1200 beds) 
should also be mentioned. In 187U Touis was the seat of the 
government of the national di fence. Tours is the lurthplace of 
the heietic llereiiganus, the two marshals lloueiiMut, the novelist 
Hotiore dc Balzac, the iioct Destouches, the iiaintcis Fouquot and 
Clouet, and Madame de la Vallij'io. 

TOUSSAINT LOUVERTUllK, riERUK-DoMiNiQUB 
(1746-1803), one of the liberators of Hayti, (*laimed to be 
descended from an African chief, lu.s father, a blavo in 
Hayti, being the chief’s second son. He was Imm 20th 
May 1746 at Breda, and was at first surnamed Breda, 
which was changed to Louverture in token of the results 
of his valour in causing a gap in tlie ranks of the enemy. 
From childhood he manifested unusual abilities, and suc- 
ceeded, by making tlie utmost use of every opportunity, 
in obtaining a remarkably good education. He obtained 
the special confidence of hi.s master, and w^as made super 
intendent of the other negroes on the plantation. After 
the insurrection of 1701 lie joined the insurgents, and, 
liaving acquired some knowledge of surgery and medicine, 
acted as physician to the forco.s. His rapid rise in influ- 
ence arou.sed, however, the jealou.sy of Jean Francois, who 
caused Lis arrest on the ground of his partiality to the 
whites. He wa.s liberated by the rival insurgent chief 
Baisson, and a partisan war ensued, but after the death 
of Bai.sson he placed himself under the orders of Jean 
Fraii 9 ois. Subaequently he joined tho Si)aTiiard.H, but, 
when the French Government ratified the Act declaring the 
freedom of the slave**, he came to the aid of the French. 
Ill 1706 he was named commander-in-cliiof of the armies 
of St Domingo, but, having raised and disciplined a power- 
ful army of blacks, lie made himself master of the whole 
country, renounced tho authority of France, and announced 
himself ‘‘the Buonaparte of 8t Domingo.” For further 
details of his career see Hayti (vol. xi. p. 545). He was 
taken prisoner by treachery on the part of France, and died 
in the prison of Joux, near Besan^on, 27th April 1803. 

See Mitmirca written by liimself, 1853; Saint-Reiny, Vic de 
ToimainJt Lmv&riurc^ 1860 ; GmgDon-Lacostv, Tuwtaaint Lourcr- 
turc, O^nirdl en Cite/ de VArmic de SaiiU-Domingve aimmmni le 
Premier dea JN'oira, based on private i»aper.s of the Louverture 
family, 1877. 

TOWN, TOWNSHIP. See Borough, City, Muni- 
cipality, and United States, pp. 731, 827. 

TOWNSHEND, Charles Townshend, Second Vis- 
count (1674-1738), a statesman of unsullied integrity^ 
was the eldest son of HoratiOi the first viscount, ana was 


born ill 1674. He siibceeded to the peetage in Decblnliei 
1687, and was educated at Etou and King’s College, Cam- 
bridge. When he took his seat in the House of Lords his 
sympathies leant ^ to Toryism, but this predilection soon 
faded away, and in February 1701-2 it was rumoured 
among the courtiers that he would hold the office of privy 
seal in the Wliig ministry which William III. had in view. 
For some years after the accession of Queen Anne be 
remained without office, but on 29th September 1707 he 
was created ca])tain of the yeomen of the guard, and in 
the same year he was summoned to the privy council, a 
distinction renewed by the queen’s two successors on the 
throne. The command of the yeomen remained in his 
hands until 13th Juno 1711, but its responsibilities did 
not prevent him from acting as joint plenipotentiary with 
the duke of Marlborough in the peace negotiations with 
France which were carried on at Qertruydenberg, near 
Breda, or from serving as ambassador extraordinary at Tho 
Hague congress (2d May 1709-26th March 1711). Town- 
shend was high in favour with George I., and on that 
king’s arrival at The Hague in September 1714 he pub< 
lished the appointment of Townshend as secretary of state 
for tlio southern department, and entrusted to his new 
minister the jirivilego of nominating his own colleague. 
Horace Walpole, his brother-in-law and private secretary, 
recommended Stanhope for the vacant post, and Stanhope 
was duly appointed. Townsliend did not neglect to avail 
himself of the advantages afforded by liis attendance on 
the king, and before the arrival of George I. in Englaml 
he had obtained comjdcte ascendency both over his mind 
and the dispositions of the advisers by whom liis line of 
conduct was generally determined. The policy of the new 
ministers at homo and abroad lay in the promotion of 
peace. With this object they endeavoured to limit the 
charges against their predecessor Harley, Lord Oxford, to 
high crimes and misdemeanours. To gain this end they 
brought about, in 1716, an alliance between those ancient 
rivals in arms, France ami England. In spite of their 
success, their influence was gradually undermined by the 
intrigues of Lord Sunderland and by the discontent of the 
Hanoverian favourites, who deemed the places and the 
l>ensions which they had gained an insufficient reward lor 
their exertions. In October 1716 Stanhope accompanied 
tho king on hii? journey to Hanover, and during this visit 
was seduced from his allegiance to his colleagues by the 
wily Sunderland, who had ingratiated himself into the ro^al 
favour. George I. was induced to believe that Townsliend 
and Walpole were caballing with the prince of Wales, and 
were fo’-ming designs against the royal authority. Town 
sliend was dismissed in December 1716 from his place of 
secretary of state, and was offered in lieu thereof the 
splendid banishment of lord-iieutonant of Ireland, a gilded 
sinecure which lie at first contemptuously declined and 
only condescended ultimately to accept on the condition 
that be was not required to sot foot on Irish soil. Hi** 
latent spirit of liostility to this arrangement quickly devel- 
oped into open antagonism, and in March 1717 Townshend 
was dismissed from his position. At tho close of May 
1720 a partial roconcilielion took place between the op- 
posing Whig sections of Stanhope and Townshend. The 
latter was readmitted into the ministry as lordprcsideiit of 
the council (11th June 1720), and his devoted relation and 
colleague Sir Robert Wal[)ole became peymastcr goneml 
When the South Sea Bubble burst, tho fortun^ ot the 
principal members of the ministry shared in the misfortune 
of the scheme which they had promoted. Stanhope, m a 
paroxysm of passion during a heated debate, broke a blood- 
vessel, and Sunderland, though acquitted of the charge o 
personal corruption, was forced to retire into private 
The withdrawal of these statesmen assigned to their rivals 
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the chief l)ri2es in the etate: Townshend became (10th 
February 1721) aecretary of ntate^ and Walpole li^ained the 
position of first lord of the treasury and chancellor of the 
exchequer. The death of Qcorge I. threatened a change 
of advisers, but the dismay of the new king's favourite, 
Spencer Compton, at being called upon to draw up the 
royal speech, led to the old ministers of the crown being 
retained in their places. What the attacks of the opi)Ohi- 
tion could not effect, the internal strife of the administra- 
tion aocomtfiished. Townshend was of a proud, impetuous 
disposition, born with a nature more accustomed to rule 
than to obey. His family had for several generations 
stood higher in the social life of Norfolk than Walpole’s 
progenitors, and when ho himself attained to distinction in 
politics his position as a member of the Upper House was 
greater than that enjoyed by his friend in the Commons. 
As the power of the Lower House increased, and as 
Walpole became more and more the object of the attacks 
of the Tories, the pre-eminence of Townshend passed froAi 
him. So long, to use the witty remark of Sir Robert 
Walpole, as the firm was Townshend and Walpole, things 
went well with them, but when the positions were re- 
versed jealousies arose between the partners. The grow- 
ing alienation was hastened by the death, iii 1726, of 
the secretary's wife, the sister of Walpole. At the close 
of 1729 Townshend endeavoured to obtain the a[)point- 
ment of his old and attached friend, Lord Chesterfield, as 
his fellow secretary of state, and the failure of the attempt 
brought about a fierce scene between Walpole and himself. 
They broke out into passionate words, seized one another 
by their coat-collars, and would have come to blows had 
they not been prevented by their friends who w’cre ]»ro- 
sent. After this outbreak of passion further co-operation 
was impossible, and Townshend, having the good sense 
to recognize the position, retired into ]>ri\ate life on 15th 
May 1730. The chiei domestic events of his» ministry 
w»ere the impeachment of Bishop Atterbury, the partial 
restoration of Lord Boliugbroke, and the troubles in Ireland 
over the granting to a man called Wood of a patent for 
coining pence. Its concluding act was the signing of the 
treaty of Seville (9th November 1729). Townshend died 
of apoplexy 21st Juno 1738. 

Townshend W’as slow in forming, but resolute in adhciing to, 
his opinion, and, like most other men of that stamp, was impatient 
of contradiction. His manneis have been styled *S'o.iisc, lustic, 
and seemingly brutal,” but tlnso defects wcie not \isiblc in his 
domestic lilc. Never <lid iiuiiistcr leave oflico with (Uanci hands; 
be did not add otic acte to Ins estate iioi Icaio laigc toituiic.s to Ins 
younger cbildicii. 

TOWNSHEND, Chaklks (1725-1767), a [lolitician 
ever to be remembered as the embodiment of wit and in- 
discretion, was the second sou of ('’harles, third Viscount 
Townshend, who married Audrey, the daughter and heiress 
of Edward Harrison of Ball’s Bark, near Hertford, a lady 
who rivalled her son in brilliancy of wit and frankness 
of expression. Charles was born 29th August 1725, and 
was sent for his education to Leyden and Oxford. At the 
Dutch university, wheio he matriculated 27th October 
1745, he associated with a small knot of English youths, 
afterwards well known in various circles of life, among 
whom were Askew, the book-collector, Dow deswell, his 
subsequent rival in politics, Wilkes, the witty and un- 
principled reformer, and Alexander Carlyle, the genial 
Scotcliman, who devotes some of the pages of his Aulolmh 
Hrapliy to chronicling their sayings and their doings. lie 
represented Great Yarmouth in parliament from 1717 to 
1761, when lie found a seat in the treasury borough of 
Harwich. Public attention was first drawn to his abilities 
in 1753, when he delivered a lively attack, as a younger 
son who might hope to promote his advancement by allying 
himself Sn marriajge to a wealthy heiress, against Lord 


Hardwicke’s marriage bill. Although this measure passea 
into law, he attained this object in August of the follow- 
ing year by marrying ( VoUno, the eldest daughter of the 
seeond duke of Argyle and the widow of Francis, Lord 
Dalkeith, tfio eldest son of the second duke of Biiccleugh. 
In April 1<51 lown'^hend was transferred from the posi- 
tion of a member of the Board of Trade, which he had 
held from 1^19, to that of a lord of the admiralty, but 
at the close of 1755 his passionate attack against the 
policy of the ministry, an attack which shared in popular 
estimation w’lth the scathing denimciations of Pitt, the 
supreme success of Single Speech Hamilton, and the hope- 
less failure of^ Loid Cliestei field’s illegitimate son, caused 
Ills instant dismissal. In the adminisliation which was 
formed in l)ccember 1756, ami which was ruled by Pitt, 
the lucrative office of treasurer of the cliamber was given 
to Townshend, and in the following spring he was sum- 
moned to the privy council. With the accession of the 
now monarch in 1760 this volatile politician tiansferred 
his attentions from Pitt to the young king’s favourite, Bute, 
and when, at the latter’s instance, several changes w^ere 
made in the ministry, Townshend w^as promoted to the 
post of secretary of war. In this place he remained after 
the great commoner had withdrawm from the cabinet, but 
in December 1762 ho threw it U}). Bute, alarmed at the 
growth in numbers and in influence of his enemies, tried 
to buy back Townsbend’s co-operation by sundry temiiting 
jiromises, ami at last secured his object in March 1763 
with the jircsidency of the Board of Trade. When Bute 
retiied and George Grenville accepted the cares of official 
life, the higher post of first lord of the admiralty fell to 
Townshend’s lot, but wdtli his usual impetuosity ho pre- 
sumed to designate one of his satellites to a place under 
him at the board, and tlie refusal to accept the nomination 
led to his exclusion from the new administration. While 
in o])position his mind was sw^ayed to and Iro with con- 
flicting emotions of dislike to the head of the ministry and 
of desire to si in the spoils of office. The latter feeling 
ultimately triumphed ; he condescended to accept in the 
dying days of Grenville’s cabinet, and to retain through 
the ** lutestring ” administration of Lord Rockingham, — 
“ pretty summer w^ear,’’ as Townshend styled it, “ but it 
will never stand tlie wdnter,” — the higlil> paid position of 
paymaster-general, refusing to identify liiinsclf more closely 
with its fortunes as chancellor of the exdieijuer. The 
])ositioii which he refused from the hands of Lord liocking- 
1mm he was foiced to accejit from tin* imperious Put 
(August 1766), and a few' wrecks later Ins urgent appeals 
to the great minl.ster tor imn‘asod powtr weie favourably 
answeied, and ho wms admitted to the inner circle of the 
cabinet. Dow'deswell, his jircdecessor at the exchecjuer, 
resented his rtini>\al for his brilliant lival. Tin* new 
chancellor jjroposcd the continuance of the land tax at 
four shillings in the pound, while ho held out hojies that 
it might bo reduced next year to tin eo shillings, where- 
upon his jiredeecssor, by the aid of the landed gentlemen, 
carried a motion that the reduction should take effect at 
once. This defeat proved a great mortificaiDu to Loid 
Chatham, and in his iriitation against TownsIiLiid lor this 
blow, as w'(»ll as for some acts of insuboidi nation, be 
meditated the removal of his show} colkagiie. Before 
this wuld be accomplished Gluithams luind became im- 
paired by some mysterious malady, ami T<iw nsliend, who 
was the most determined and influential of bis colleagues, 
swayed the ministry as ho liked. His wile was created 
(August 1767) Baroness Gieenwicli, and bis bnither w'as 
made lord-lieutenant of Ireland. Ho liimself delivered in 
the House of Commons many speeches unrivalled in 
parliamentary history for wit and recklessness; and one of 
them still live^ history as the ‘‘champagne speech^” 
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Hjs last act was to pass through parliament rosoltitions 
whicb even ins colleagues deprecated in the cabinet, for 
taxing several articles,, such as glass, paper, and tea, on 
their importation into America, which he estimated would 
produce the insignificant sum of £40,000 for the English 
treasury, and which shrewder ob8or\ors piophesied would 
lead to the loss of the American colonies, blmrtly alter 
this event he rotiiod to las wife’s country seat in Oxford* 
shire, where he died on 4th Sci»tember 1767, from a fever 
wliieli ho had neglected. 

The univerwl tribute of Twnshend’s colKa^oio* alloua him the 
poasosfiion of boundless wit and ready cloiiutnco, set off by iieifert 
melody of mtouation, but maned by an utuvampUd lack or jiulg- 
mont and discretion. He shifted his giound jxi politics with ovciy 
now moon, and the world fastened on him the iiickuaine, which he 
himself adopted in his champagne” speech, of the Wcatliereock 
His official knowledge was cotisidoiable, and it would be unjust to 
his mcmoiy to ignoio the piaises of his coiit(*tu}Kuauoa or his 
profound knowledge of his countiy’s commcrLial interests The 
House of Couimona recognised in him its spoilt child, and Buike 
happily said that *‘ho never thought, did, or said any thing” with- 
out judging its ofTect on his fcllow-niemb« is (^hailos Towushetid 
is the subject of a memoir by Mr Percy Fit/gi raid. 

TOXICOLOGY. See Poisons 

TBACHIIS, a city of ancient Greece, at the foot of 
Afpunt €£ta, a little to the north w^est of Thermopyise. 
Aa commanding the approach to Tliermopyloj fiom Thes- 
aaly, it was a place of great military impoitance Accoid* 
ing to Homer, it was one of the jdaces subject to AchUlcs, 
and was famed in legend as the scene of Hercules's death — 
an event which forms the subjoi t of Sophocles's play Tht 
Trarhiman Women In historical times it first attained 
^ppoitance on the foundation of Ileraclea by the Spaitans 
ill 426 B»c. The Thessalians, jealous of the establishment 
of a Spartan outpost on their borders, attacked Heraclea, 
^nd in 420 the Heracleots were defeated by them with 
^eavy loss. In the wintei of 409-8 Heraclea sustained 
another disastrous defeat In 395 the Tliebans expelled 
the Spartans, and re.stored the city to the old Trachiman 
and CEttsan inhabitants. In later tlm^s Heraclea was one 
of the mainstays of the .riStohan powqi in northern Greece. 
Jn Z91 B.O., after the defeat of Antiochus at ThermopyJao, 
Heraclea was besieged and taken from the iEtolians by 
the ilpmans under the consul Acihus Glabiio. From Livy’s 
account of the siege (xxxvx. 24), it appears that the citadel 
was outside the town, which lay on the low giound be* 
tween the rivers Karvunaria (Asopus) and Maira-Neria 
(Melas)« There are still traces of the citadel on a lofty 
rock a^ve. 

TllACT SOCIETIES aio associations for publishing 
or circulating religious treatises or books. The circulation 
of short treatises for the promotion of Christian know- 
ledge is older than the invention of printing. AVickliffc, 
for instance, was a great writer and circulator of tracts, 
employing his Oxford friends and pupils to multiply 
copies. So was Luther in his day, with the help by that 
time of printer and bookseller. In later tipies J ohn Wesley 
was a busy worker in this wayj and Hannah More, from 
W own pen, produced what were knoan as the “Cheap 
^^pository Tracts,” highly lauded by Bishop Fortcus, 
joaid widely used towards the close of the 18th contuiy. 
Before tlus time there liad been efforts of associate 
Jlaboutr for the same object, a “ book society for promoting 
iieligipus knowledge among the poor” having been esta^ 
Jished in 1750. A similar society was formed at Edin- 
burgh in 1793. But it was at the close of the ceuturj, in 
Si 799^ that tbeve was founded in London the lleligious 
Tract Society, an. iiMiitituiion unparalleled in the extent 
fmd variety of its operations, and the parent of numerous 
ipeieties in diffmnt parts of the empire as well as in the 
IJnited States and on the continent of Eurqie. There are 
mother association wtth kindred />bjects but in counoxion 


with particular ecdetaanirtical eystetbia. HiA, traftt 

department of the Christian Knowledge Sooietgr is sp6Qia8y 
connected with the CSiurch of England; and tbe Wesl0yaru|, 
Baptists, and other denominations have their own Ara(^ 
societies. The Church of Home also has now dmllar 
associations. The BoUgious Tract Society is alone in being 
confined to the diffusion of religious truth common ito all 
Protestant Christians, to the exclusion of topics touched 
by ecclesiastical divisions. This catholicity is secured hy 
the fundameutal rules of the society, and by its managing 
committee being composed half of Churchmen and half of 
Nonconformists of all denominations. 

A bucf Btaiomcot of tlie pracoedmgs of the Holigiot»H» Tract 
Society, AS presented in its latest nnnnaT JRewri, will lie^t eenre to 
ahbw the geneial objects and oiioiatioiis of all such oigain/atious,— 
auy spetsal or yaiied action elseadiere adopted lietng noted as uo 
pieced The mam object of tho society » tho prepavatioa and 
publication of xeliglous literature. At iii'st tlus conHisted ino^tl} 
of tiActs cud sinall treatisea After a tune laigcr books woic pub 
libhed, including senes of lemiiited livoiks of the early Boforni(r« 
and English Protestant theologiaiib and Biblical exxKMitors, and 
alho books oil common subjects tieutod in a religious spint Tin 
society also issues luagasineb foi all clnsseb Four of ilieso )ionod 
uals, the Zeimro //onr, the at Jl(nne, the Hoys^ (hm /Vriw, 

and the Oirts (hm Pape^, have a united chculatioU, including 
monthly parts anil yeaily volumes, of nearly 600,000 munbeis 
weekly, or aliovo 80 mrlhons in the year. The total annual issm. 
including books, tiacts, Xc., at homo and abiood, is luaily 86 
niilhons 

Tire distribution of this is chiefly tlirough the ordinary cdianniTs 
of trade, with the exception of tho tiacts, which ah) oiivulaied 1i> 
home and foitign nns'^ioriaiy soi icties, and tarious furennes jiublu 
and privnle Almost cveuy missionary agency is indebted to iht 
Heligious Tract Society ioi the work cauied on through the press 
Giauts QIC made, either free or as neatly as possible at cost prni 
and, wlicii it is advisable to produce imblrcatioirs at foreign statioiik, 
grints of psj[H.r and other matt) rut, as well as money payments, 
ate \otc 1 Thi publications are lu almost every tongue, tliu list 
contaniing woiks iii 174 languages and dialects. 

Iho luuds for this laige and vaned work come partly trorn 
doiiatiouh, sulisciiptions, and legacies, but chiefly fnrm tho prohts 
of the sales of tire society s publications The total xnisaionaiy 
nnd evangelistic expenditure in the yeni ending March 81, 1886, 
amountecl to C47.722, ol which i:i9,01d was supplied Jtom the tiadi 
funds, which havo also bonie tho ontiie cost of management, both 
of tho hubincBs and ndssioimiy denial tmeats The total amoui/t 
icccived from sales, subsciiptious, and all other bourcis was 
£212,731, 11s 8cl. 

The* Amcncan Tiact .Society and some of the Continental 
societies undcitako the distubution ns well as tho piodnction ot 
tiacts and books, by means of paid colpoiteurb and othci agents 
The ('ontnicntnl societies jnociuoc most ot their own books and 
tiacts, aided laigcly by grants of money and jiapcr ftom the 
Keligious Tiart Society 

TKACTION, Electrics Tho driving of vehicles by 
oloctrieity was made commercially practicable by the m- 
vontion of the dynamo electric machine, which ga* j ^ 
loady means of i>roducing electrical cnargy by the oxpcrci 
ture of mocLanical work, and by tho further discovery that 
the function of the dynamo could be reversed,- that it 
was capable o( acting efficiently as a motor to do mrclian 
ical work when supplied with energy m the electrical 
form. Experiment has shown that when a dynamo is 
used to produce an electric current^ which, in its turn, 
drives another dynamo serving os a motor, Uie double con 
version of energy may be ^lei formed with no very serious 
loss. In favourable cases, when the dynamo and motor 
ai*o dose together, tho motor will yield more than (^0 pci 
cent, of the work: which is spent in driving the dynamo 
When they are far apart there is an additional loss, due to 
tho resistance of the conductor which connects them, ond 
a farther loss due to its imperfect insolation. The use of 
high electromotive force, whieh reduces the first of these, 
tends to increase the second ; it is, however, practicable 
to keep both wjthin reasonable Early attempts to 

apply electricity to traction were mode by Robert J)dviu 
son, who plao^ an electromaguetio Jocomotive on tiu 
Edinburjjh and Katlwey in ^837, usd by .Jacobi 
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0t fit wlio |jnropelle(} a boat on the Nova in 

J8S9 by an el^iOtr(nnag^ engine driven by a battery 
of Grovel celia. Ihe ineffloioncy and bulkiness of early 
eleetromoton^ ^and the cost of producing electric eueigy 
when a galv^anio battery was the source, made it impossible 
for electricity under such conditions as these to compete 
with other methods of traction. A good battery using 
zinc as the active metal consumes from 1 to 2 9> of zinc 
per hour per horse-power developed ; a good steam-engine 
consumes from 8 to 3 lb of coal in doing the same amount of 
work, and the'cost of zinc is about fifty times that of coal. 
Hence, notwithstanding modem improvements in electro- 
motors, the cost of |zr^ocing mechanical power by means 
of electricity, when a zinc-consuming hatteiy is the source, 
is stUl prohibitive. 

earliest practical electric railway uas constmetod at 
the Berlin exhibition of 1879 by Dr Werner Siemens. At 
one station was a dynamo driven by a steam engine. The 
current was conducted to the moving car through a special 
rail placed between the ordinary rails and insulated from 
the ground by blocks of wood. I'rom this rail it passed 
tlirough a motor-dynamo on the car, and the ordinary rails 
completed the circuit. Electrical contact with the ordinary 
rails was made by the wheels, and with the central rail 
by a ]>air of brushes made of copper wire which rubbed 
against its sides. Spur-wheels weio used to connect the 
motor shaft with the wheek and to effect a suitable reduc- 
tion of speed. The line was half a mile long and of 2 feet 
gauge. Tho rooiot de\ eloped about 3^ hoise power, and 
was earned by a separate truck, fotming a locomotive 
which drew a lar with 20 passengers at a speed ot fiom 4 
to 7 miles an hour. 

The success of the 1)< tlin oxpeiiment was complete, and 
Messrs Siemens followed it up in lb81 by tlie construction 
of a permanent electric tramway, 1 j miles in longtli, at 
Lichterfelde, which has now (1887) been iu continuous 
operation for six years. At Lichteifeldo tho ordinary 
rails, insulated by wooden slecpeis, are the only con- 
ductors. Where roads cross the line the rails are cut out 
of circuit, and tho cuirciit is earned past tho gap by 
underground cables, but ‘witches are provided by which 
the current can bo sent into the insulated se( tions if re 
quired. Each cai takes 24 passcngcis, and runs at a speed 
of 12 miles an hour. There is no sepaiate locomotive, tho 
motor-dynamo being on the cai itself In 1882 Messrs 
Kiomens constructed an ciectnc team way lu the mines of 
Zankerodc, xn Saxony, and built foi it a locomotive able to 
draw 8 tons at a speed of 71 miles an hour Overhead 
conductors were employed, consisting of a pair of insulated 
1-shaped rails fixed to tho loot of the workings, tho 
current was conveyed to and fiom tho locomotive by means 
of a pair of contact carnages sliciing on those conductors, 
and connected with tho car by shoit flexible cables A 
similar line was opened in 1883 at the Hohcn/ollern col- 
liery in Upper Silesia. 

The same year witnessed tho completion of another 
pioneer undei taking of the first importance, an electric 
tramway 6 miles long connecting Fortrush and Bushmills, 
'll the north of Ireland. Here the insulated conductor is 
a special rail, earned alongside of the line on wooden posts 
at a height of 1 J feet above the ground. Contact is made 
by springs shaped like carnage-springs, which pioject from 
one side of the car at both ends so tliat tho length of the 
car enables continuous contact to bo inaintaintd at cross- 
roads, where there are gaps in the conducting rail, jiast 
which the current is taken by underground cables. Tho 
ordinary rails serve as return conductors Tho dynamos 
ate driven by turbines at a station nearly a mile distant 
fiom the line; they supply a current of 100 amperes 
vdth an aWtromotive force of 250 volts. Tho motors are 


placed cm passenger cars; their speed is regulated by 
means of resistance coils, which the driver of the car 
switches into the ciicuit. A similar tramway, 3 miles 
long, connecting Bessbrook and Newry, was opened m 
1885; there also waterpower is made use of to drive 
the generating dynamos On these lines tho tram usu- 
ally consists of a motor car with passengers, followed ]>y 
two or three goods waggons, and the whole working ex- 
penses are from 3d, to 4d. per tiain mile The si)etd i» 

10 miles an hour. 

Amongst early electrical railways Mr Volk’s short lino 
on the ^ach at Brighton deserves mention There the 
rails themselves act as conductors, and aio insulated only 
by wooden sleepers lying on the shingle The lino has 
been in operation since 1883, with a working expense of 
only 2d. per car-mile 

Other English and Continental lines will be referred to 
later ; it is, however, in America that electrical traction 
has hitherto found its widest development. In 1880 Mr 
Edison ran an electric locomotive on an experimental track 
near his laboratory at Menlo Park Soon after the Chicago 
exhibition of 1883, at which an electric railway was shown 
in action, a large number of permanent lines weie estab- 
lished. There are now more than twenty electrical tiam 
ways at work in the United States, under the patents ol 
Edison, Field, Daft, Van Dcpoele, Spiaguc, and othci‘. 
jMany moie lines aio piojectcd, and expeiimints are in 
pi ogress on the application of electrical tiactioii on a laige 
scale to tho elevated iiilways of Now Yoik. 

Ill all tlio xufitUK es whuli ha\o bun icfnirul to above, chetin it\ Eloctrts 
lb employed a moans of tiansmiftiu^ jiovvei as if waiittd fuim traction 
» gomiating station to tbo i us, tbiougb a condmtoi (xtniding b> Rtorags 
along tbo tiack ^nothci nnthod ot lihiting dcrti c* tia(tion is batieiioii. 
to cany a stoic of ciuigv on thr loi oi on a sjiu nl lotoniolivc, by 
using seconduiy butUiiis which an cbaiged iiom time to time at 
the gUKiiting station This bVbtim, which wt 4 introdiucd lu 
England by Mi lluktn/nun ami on the Contiiitnt by M tlnlun, 
has been 8 ucecssfull> employed on sevt lal hues 

The sys cm of stoiage, by means of bccondaiy bifituts, has tbo 
great advantage >\ i tlio b>stem of tianBmissiou tbiough a con 
uuctor that it makes t ich cir independent and that it is applnablo 
to ordiuaiy tiamway lints As itg ihI« ci onouu of ])owci, wo biv’^o 
m tlio btuiago s)bUm a moio (ompk^ btins ol ti iiistoiination of 
encigy, and Ibcufoio a lurgti nunilurol lUmsof loss iu ImjUi 
s>st( ms dike wt li lu at t itaiii loss ot cm igy at the dvnamo ind it 
tho motor A sLcondai} battciy }i(lds in the < Jm tnud foim only 
about 70 per u nt of the uioig} given to it In eompanng the two 
nu tliods, the loss wIik h this inv olvi s Ins to 1 1 set oil against that 
which oeeuis in the tiaiisinibsion svstcni in tin piocess ot eondiu- 
tion, an itom wbicli iii ly lu v eiy bin ill in favour iblo eusi s, but win a 
btoomes laigo whm there uio iminj- cars to bcdiivtu, when the* 
line IS long, ami when, owing to the use of m e^posul lomluctoi, 
the cleetiomotive loiu has to be kf^t low Undei avenge con 
ditioiib it IS piobable that the eomlmtor system liis a slight ad- 
vantage over tin othci lu this icspeet, but the ehneidno is not 
miiteiial, Obpcmlh as tlie co‘^t of powci is a com)>aiativel> **10 111 
pait of tilt whole woiking evpeiise of a lino 'Ihe diffeicuec ii 
slightly affeetid l>y iJie fnt tint in tho btomgo s}stLm tlieic is an 
extra weight to be (airiod~ii‘un(l>, the battcucs - amounting to 
about i 01 I ot the whole weight, and tbo tiai live foiee lequiud to 
ov ere omo fi ict ion ib uici e ase d in a t orresjiouding degree A hi i lous 

objection to the stoiage system is the molHiblo cost ot renewing 
liattcneb. In lespoct, howevci, both of diuabdity and ot powei 
(in relation to weight) soeondaiy bj-tteins hive ot lit umleigorn) 
a marked imiuovcmtnf , and it is liktly that tho stoi w s>stom 
will prove tin* most anplunble to tramwa>s in eitv Inets, vuicio 
conductors on the level ot tlio load xio iinpi leticahlo uml o\eiIuid 
conductors would not be pcimittcd 

The pxi »ting methods of eh eti ual ti action is njq liul lu i \ nw a> s riassinca- 
may be classiiied as follows — 

I. Motor diiviu by btongo bath ins, tin bafteins and motoi Kjstcms, 
being earned eitlnr (o) in tin tar itself oi (&) on a stiiii ito k 
foinung alocomoti't Itee kcn/aiin s uid lulu ns r us in whuh 
tho battoms uio uudti tho s(its, an ovdinphs ot tin fust pi in, 
which IS m opeiation on lines at Antweip, Hdinburg Ihiissels, ind 
New Yoik Xlr Elieson*s tramw ly Imoinoiive woiking in Lombm 
on the North Metiopohtdii tiamwav 3 is in exnniph of tin B<eoinl 
p 1 an« It IS obviously piefeiabit, win ii siico i in b( found on tho 
cai itself for the motoi and bitteju" to ] la < them the e i ether 
tbap on a sepai etc tim k« Winn i si [larate lex ozgotiva 'A u a d it 



49(5 t B A C T I 0 


must bo heavy enonsb to grip the rails, and the whole weight to be 
drawn is then consuYpvably greater.^ 

IT. Conductor systems, which may be classified thus: — 

(a) Those using the ordinary rails as the only eonductors. The 
linos at liichtcrfclde and Brighton, aliTady montionod, are exam- 
ples of this plan, which is quite inapplicable where the rails are laid 
fiiish with tiie roadway ns in city streets. 

(d) Those using a third (insulated) mil, ahovo ground. To this 
(lass belong the Tortrush, tlio Besshrook, and several American 
lines. This plan, like the last, is not oi)pli<‘ablc to city 6ti(‘ot8. 

(c) Those using one (or in some eases two) overhead conductors. 
A lino of tins typo has been succosslully worked lietween Modling 
and Hinterhruhl, near Vienna, and anotlicr between Frankfort and 
Olfonbach, both since 1884, at a cost of jiliout fijd. i)cr ear-milc. 
The conductors consist of slotted tubes 1 inch in bore support ed on 
posts 18 feet high and stayed by wires at intermediate points to 
Keep them from sagging. Tho contact c.nii.iges aio ])istons sliding 
111 the tubes.® The Baft lines at IJaltmioie and other places m 
America, and the Van Depoolu lines, of which some SO miles arc in 
operation, are mostly worked by means of overhead eouductom. 

(d) Those using underground conductors in a slotted channel or 
conduit. Tliis system, which lias tho obvious advantage that tho 
conductor is placed entirely out of the way of street traflic, has liceu 
introduced at Blackpool by Mr Ilolroyd Smith, and, in America, 
at Cleveland by Messrs Beullcy and Knight and at PJiiladolphia by 
Ml Schlesinger. In tho Blackpool line the conductor w split into 
two ])aita which run parallel to each other within the conduit on 
its two sides, and arc touched by a contact arm which reaches 
down thmugh a narrow cential slot at tho level of tho street; an 
electroiiiotivo force of 200 volts is cniployod. Tho conduit is 
placed midway between the rails, but it may l»e (luestioned whether, 
in view of the conditicuis of ordinary street traffic, a better place for 
it would not beat one side. Mr Field has proposed a tramway 
with two conduits, one beside each rail, containing two conductors, 
one to bo ohargeil ]»osi<ivoly and the other negatively, so that a 
comparatively high resultant dilferonce of ))otentinl is available for 
the motor althougli the potential of neither conductor dilfets to a 
dangcrcius degree from that of the earth. 

(r) One system remains to ha dcsi'ribod, which was ]fropo8ed in 
1881 by Messrs Ayrton and Perry as specially apjilicable to electric 
railwa 3 ’.s of considcmble length) in whiidi an exposed conductor 
would give rise to much loss through leakage. Their ]»lan is to 
use n well 'insulated conductor in a closed chnniiel umhu ground. 
The line is divided into short se(*t tons ; each of these has an exposed 
conductor, svhich may be one ot tho rails, and tins is placed in 
temporar 3 ' contact with the insulated conductor as the train pnssr^s, 
by the pressure of tho wheels on a fiexiblo rail or htud, or by means 
of automatic electromagnetic switrhes. Leakage is thus restricted 
to tho couiinnou.s and well-insulated conductor, together with that 
section of the surface conductor which is in contact with the former 
at any ono tune; and tho system has the further advantage that 
it gives the means of juoviding an automatic block by winch buc- 
ccssive trams are kept from overtaking one another. 

Tho form and disposition of the motor-dynaino and the mode by 
which it is connected with the driving axle of the (ar arc luatleis 
iu which much variety of ]»raetice exists. The question of gearing 
is conijdicated by tho fact that the frame of the cur Ohcillates vein- 
cally with respect to the axles. Spur-wli4*el.s, worm-gear, fiictioii- 
geai , belte, multiple-band gear, and ebain-gear arc or have lK*en 
used. Mr Keckenyaun’b ear is carried by two bogie trucks, ono 
under each end, and each bogio curries a iiiotor whose axh*, placed 
longitudinally, drives a central spur-wheel on one axle of the bogie 
by means of a worm. An advantage possessed by tw'o inotors is 
tfiat, by coupling them m series or jiarallcl, or b^' using one onl^r, 
the driver 18 able to command different grades of iKiwer without the 
use of lesiHtancc coils. In cars driven hy storngo uatteries the same | 
object may be secured by various groupings of the cells. 

Telpherage , — In all the inetliods of electrical traction to which 
reference lias been made the load on which the cars run is ehsen- 
tially a railway or tramway of the kind used in hoi so traction and 
steam traction. In 1881 the late Prof, Fleemiug Jenkin devised a 
system of electric locomotion in which tho vehicles me Imiig upon 
what resembles an exaggerated telcgiaph line. To this he gave the 
name of UlpJufragt As developed by the inventor, in (oiy unction 
with Messrs Ayrton and l*erry, the Kvstem is especially udaptml to 
the transport of iB^ods at a slow speed, in localities where the traflic 
would be insufficient to support an ordinary railway. 

The telpher lino i.s a steel rod or cable, sus|>eiKled from brai kets 
on^sts AMOut 70 feet apart; it serves at oneo as carrier of weights 
and conductor of electricity. The lino may be made rigid, and in 
that case a high speed of traimit may bo attained ; but iu general the 
line is flexible and the trains travel slowly in what may be, if tho 

1 For a comparison of the weights to be draw'll and the ti active force required 
In dlfToicnt S 3 'htem 8 , see a paper by Mr Xlccken/aun, Eteeu JRce., May 2], 3880. 

9 For details of the construction and working expenses of these and other 
lines, see tlie valuable paper by Mr Reckenxaun. Jmr, Soc. of Artt^ April 20. 1887. 
Statistics of American lines will be found In a pumr bv T. C. Martin, read befoie 
^he American Insdtate of £leotr|cs1 Engineers^ May 18, 1887. 


volume of traffic requires it, a nearly conttnuoas stream. Slach 
train consists of a series of buckets or ekeps which hang each from 
a single running wheel or pair of wheels, and aro spaced by woodon 
connecting bars. A small electric motor, which naxigs iSelow the 
line and is geared by spur and chain gearing to a pair of driving- 
wheels, forms the locomotive. In general, tho lino is electrically 
divided into equal sections, which have tho same leii|;th ns a single 
train, so tliat the front caiviage is always on the section in advaneo 
of the mr carriage. Tlio train is furnished with a continuous 
conductor from end to end, through which it makes electric con- 
tact between the section in front and tho section behind, and tho 
motor is incliidod in the circuit of this coiiductcr. Two systems 
of working are used, which enable trains to bo run either in 
electrical eerics or “ parallel,'* In tho scries system tho succossiv© 
sections of tho line aro electrically^ (‘oimocted, so long as no train 
is on them, by means of switches at the joints between the boctions, 
so that tho vvhole forms one continuous conductor. When a tiam 
comes on any one section it breaks contact at the joint between 
that section and the ono behind it ; tho circuit, however, remains 
(dosed through the conductor on tlio train itself, and in this way 
tho motor receives tho current which is ]»assing through the line. 
Other trains nt other places in tho lino receive the same current, 
each by breaking for tho timo the ordinary contact between tlie 
two sections it touches, and Hubstituting a contact through its own 
conductor and motor. When a train leav(*s a section it repla(*es 
tho s\vit(‘h that makes contact with tho section behind. If, how- 
ever, there aro more tlian one train on the lino, an automatic block 
system is added to prevent one from overtaking another by letting 
tlie section wldch a train loaves stand insulated for a time. Ko 
control is exorcised fi*om the vehicles thcuiKclves; in fact, tho trains 
run without attendants, lii the simplest parallel system of tid- 
phciago a continuous eondiiotor distinct from the lino is stretched 
alongside of it; the train.s make contact lietw'eon the two, Tha 
figure shows another plan, known as the cross-over imrallel system, 



Cross-over Parallel System of Telplieraao, 


which is suitable wbeie a double line of trains is desired. Them 
Aj, IL, Aj . . . fonn succcssixo sections of one Hue, and Bj, Aj, H. 
... of another. Aj, Aj, A, . . . aio electrically continuous, ‘ami 
are ( oiiius tod to one polo of the dynamo 1^|, B.„ Bs . . . are also 
(*oiitiimous, and are connected to tho f>ther jiolc. Thus the sectionK 
of each line arc alternately jiositive and negative. Any train, such 
as P or Q, bridges tho gap between two .sections and receives a 
current wliieh suffers reversal as the train jinsses from one sts tioii 
to the next. It is to bo logrotted that space does not admit of any 
description of the details ot fclpheidge, many of which jurseiit tho 
utmost ingenuity. The system was shown to bo practicable bv 
exjKTimcnts on an experimental line at Weston. Tho first telplu r 
line oil a commercial basis was elected in l&Sfi at Glynde, in Siisscn, 
and has been maintained in o]>cration notwithstanding many dilh- 
culties inseparable from so completely novel an undei taking. 

TJie electrical propulsion of boats, by xiieaiis of storage battorn“>, Pr 
liius been tlie subject of several successful expcrinients, but bus not j,u 
found systematic application. In this connexion rofercnct should of 
Iw made to a scheme proposed by Ayrton and Perry for the liaiiltige 
of boats on ouiials or of waggons upon loads. Their ]»ro]»osal was 
to have a conductor ranged along the towing ])nth, or along tlu* 
side of the road. A motor iimning on this was to pull itsell along 
and drag the boat or waggon after it. 

In aerial navigation, storage batteries working an electiic inotoi Ae 
have been used to drive the propeller of a “dirigible** balloon. na 

Space does not admit of moie than the briefest reference to the 'J’li 
theory of electric motois. A motor may be regaxdcd as a dynamo of 
ncliiig to produce an electromotive force c winch is opposite in nio 
direction to the externally irnpresstMl electromotive iorcc K. 'i’hc 
lesultant electromotive foice is K-c, and on this, together with 
the resistance of the circuit, tho strength of the current Cdcjunds 
The electrical ]K)wer suiiplicd is CK, and of this the iiiotoi uIi1j/<‘’ 
Cc. The efficiency is c/K. It is easily seen, ns was first riiown h> 
Jacobi, that the |>ower developed by the motor (Cr) is a mnxiniiim 
w^hen c— IK. But this condition of maxiinurri power iiivohi*’ 
that lialf the energy supjdiedisw'asted ; to secure higher cflicieiic^, 
motors are in practice run at much less than their muxiinum 
j>nwer, so thot e may approach more nearly to equality with L. 
The field magnets of motors, like those of dynamos, may be w on mi 
with coils in series with the armature coil, or with coils forming a 
shunt to tlie armature, or with a combination of both. A 'ciy 
inqiortant part of tho theory deals with tho automatic regundi^'^^ 
of speed by the use of compound winding. In a pap^r of 
mental imjiortance with regard to this part of tho subject, Messrs 
Ayrto n and Perry ® have shown th at a motor may be made to jim 
8 ** nectr()motora«id thelToS^yn^enf,*' Soe. TeL Effffn 
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at constant speed ni^er varying loads when the external electro- | 
motive force is constant, provided that a differential cominnation | 
of direct shunt and reverse serit's winding he employed, —the shunt 
coil serving to energize the inngnots and the seiics guil to redttfo 
their maguetisin to a certain extent wlieti the cuneiit in the anna- 
tui'o is Increased. The ])roportion of series to shunt winding 
necessary for this result depends on the relation of the resistant^e 
of the armature to that of the shnnfc coil, and it is nn easy deduction 
from tho theorv that, when the resistance of the armature is 
negligibly stnali, tho speed of a simple shunt-wound motor driven 
by means of a constant external electroiuotivu force is sensibly 
constant, a result which lias been exponmentally demonstrated by 
Mr Mordey [Phil. Jan. 1S86). It is shown in the same 

paper that a similar means of governing may bo used when the 
current passing through the motor is kept constant, instead of tho 
external electromotive force. The pnneijtle of differential com- 
ponud winding to secure automatic jcgulation of speed has been 
applied in several American motors, notably by Mr Sprague. 

Details of moat of the electrical triimwnyn and railwaya mentioned In the text 
will be found in tho Journals Efectneat RevteiCf Electrutan^ and Electrical World 
(Now York) of the dates referred to. See also Tty Electric Slotor and Us Appli” 
catioMf by T. C* Marriu and J. WuUler (Sow Imk, 1887). The roitrnsh line is 
described by E liopkiuson and A. SienxMis in a paper rend before tiio Su<let\ of 
Arts, April 1883. tor telphei*axe, in nddltion to articles in the itminals mmied, 
B<*o Kleeinlna Jenkln, “On Telpiioiajce,’’ Joar. Ar/s, May 18h4; u1m» 
tional Papert of tliu Cui ps of lioyal Enslucci s, Ciuitliain, \ ul. x , 1884. (J A J. ) 

TRACY, Antoine Louis Claude Dkstutt, Comte db 
(1754-1836), was born in Bourbounais on July 20, 1754. 
The noble family to which he belonged Avas of iScottish 
descent, tracing its origin to Walter Stutt, a gentleman who 
in 1420 accompanied the carls of Buchan and Douglas to 
tho court of France, and wlioso family afterwards rose to 
be counts of Tracy. The father of Destutt de Tracy (as he 
is usually called) was a soldier, and died a field-marshal. 
Dastutt do Tracy began his .studies uuder the superintend- 
ence of his mother, and afterwards jirosecuted them at tho 
university of Strasburg. During his student days, how- 
ever, he wa.s chiefly noted for his skill in every kind of 
manly exercise. On leaving the university lie embraced a 
military career, in which his advance Avas rapid. When 
the Revolution broke, Tracy, who was then thirty-five years 
of age, took an active part in the provincial assembly of 
Bourbonnais. He was elected a deputy of the nobility U^ 
the statcs-genoral, w’hcro ho sat alongside of his friend 
La Fayette. In the spring of 1792 he received the rank of 
Acld-rnarshal, along with the .sole command of the cavalry 
in the army of the North ; but, as tho conduct of affairs 
fell more and more into the hands of tho extremists, he 
took an indefinite leave of ub.sencc, and sotllcd with his 
family at Auteuil. Here, in the society of ('ondorcet and 
C^abanis, he devoted himself to scientific studies. ITnder 
the Reign of Terror he >vas arrested and imprisoned for 
nearly a year. It was hl.s solitary meditations at this 
j)criod, we are told, which discovered to liim his true bent. 
Under the influence of Locke and Condillac he aband- 
oned tho natural sciences for the study of mind. On tho 
motion of Cabanis ho ^vas named associate of Institute 
in tho class of the moral and jiolitical sciences. Ho soon 
beghn to attract attention by the mhnoivfs which lie read 
before his colleagues — papers wdiich formed tho first draft 
of his comprehensive work on ideology. Tlio society of 

ideologists ” at Auteuil embraced, besides Cabanis and 
Tracy, who have been called respectively the physiologist 
and the metaphysician of tho school, Voliiey, who has been 
called its moralist, and Garat, its professor in tho National 
lustituto. Under tho empire he Avas a member of tho 
senate, but took little part in its deliberations. Under 
the Restoration he became a peer of France, but [irotcstcd 
against the reactionary spirit of the Government, and re- 
mained in opposition. In 1808 ho was elected a nicrabor 
of the French Academy in room of Cabanis,. and in 1832 
ho was also named a member of tho Academy of ^Moral 
Sciences on its reorganization. Ho appeared, however, 
only once at its conferences. Ho was old and nearly 
blind, and filled with sadness, it js said, by the loss of his 
friends and the discredit into which bis most firmly 
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cherished opinions had fallen. His only distraction was 
to have Voltaire read aloud to him.” He died at Paris 
on the 9th of March 1836. 

Bestutt de Tracy was tin* last oiuiueiit reproficntativc of the 
sensiialistic school which Condill.ic fouiidod in France U]>bn a one- 
sided interiirctation of the doctrines of Locko. lie pushed the 
bciisualistic principles of (Hotidillac to their last coiibc(|Ucuccs, being 
in lull agreement with the materialistic views of liis fiiend Cabaiiih, 
though the attention of tho latter was devoted more to the physio- 
logical, that of Tracy to the psychological or “ ideological” bide of 
man. His ideology, he Irniikly stated, formed ‘*a jtaitof zoology,” 
or, as we should say, of biology. To think is to feel. The toui 
iacultics into which he divides the conscious lilV — perception, 
memory, Judgment, will — aic all varieties of sensation. I’crception 
is serusatiou caused by a present air«*ctioii ot tho external cxtremitieH 
of tho nerves; memory is sensation caused, in the ahscnco of pre- 
sent excitation, by dispositions ot the nerves w Inch aic the result of 
)»a.st e-V|H.*ricnccs ; judgment is the peiccption of relations between 
sensations, and is it sell a species of sensation, because if we are 
aware of the sensations wo must also bo aware of tlio relations 
between them; will be identities with the feeling of desiie, and 
Iheretore includes it as a vaiiety of sensation It is easy to see 
that such coiiLdiisioiitignoieimpoitunt distinctions, andnie, indeed, 
to a large extent an alnise of langunge. As a jisydiologist Destutt 
do Tracy deserves credit for Ins distinction between active and 
]>as.sivo touch, which has developed into the uiodorn theory of tho 
muscular sense. His account ot the notion ot external existence, 
asderiveil, not from pure sen.sation, hut fiom the expeiience of action 
on the one hand and lesistance on tho other, iitsiy he compared 
with the account of P>ain and later jisychologists Tracy worked 
up his separate inonogiaphs exlendin" over a number of years into 
the ^/tmeiifsd*Idiiohyic [J617-18 and 1824-1)), which presents his 
comjdctc doctrine. He also WTote in 1806 a Commminire sur 
VPspHt drn Lois dc MoiiicsquicUy in wdiich lie argues al>ly in sup- 
oit of a fico constitution on giouiids which hardly ndiiiit of In'ing 
annotii/ed with his general i»hilosophical piiiiciples. The book 
was translated in America by his fnend Picsidciit Jefferson, who 
recommended it for use in tho colleges. The lirst French edition 
appeared in 1817, and it was seveial tunes icprintcd. 

TRADE, Board of. The greater part of such super- 
vision of commerce and industry as exists in the United 
Kingdom is exercised by the Committee of Privy Council 
for Trade ” (see Privy Council), or, as it is usually called, 
the Boaru of Trade. As early as the 14th century councils 
and commissions had been formed from time to time to 
odvi.sc parliament in matters of trade, but it was not till the 
middle of the 17th century, under the (bmmonwealth, that 
any* department of a jiermancnt character was atteinjited. 
Cromwell’s policy in this icspoct was continued under the 
Restoration, and in 1660 a committee of the ]>rivy council 
was appointed for the piirpo.se of obtaining information as 
to the imports and exports of tho country, and improving 
trade. A few years later another committee of the council 
was appointed to act as intermediaries between the crown 
and the colonies, or foreign plantations, as they were then 
called. This joint commission of Irailc and plantations was 
aboILhed in 167»'), and it was not until twenty years later 
that tho Board of Trade was revived under William HI. 
Among tho chief objects set before this board were the 
inquiry into trade obstacles and the emjdoyment of the 
poor; tho state of the silver currency w^as also a subject 
on which John Locke, its secretary, lost no time in making 
representations to the Government. Locke’s retirement 
ill 1700 removed any chance of the Board of l^-ade advo- 
cating more enlightened opinions on commercial .subjects 
than those generally held at that time. It had only a 
small share in making the constitutions of the colonics, as 
all tho American one.s except Gi*orgia and Nova Scotia 
were formed before the reign of Cliarli's II.; and m 1760 
a secretary of state for the colonics w^ns aj»]K)inted, to whom 
tho control drifted away. In Buikc made his cele- 
brated attack on the public oflico'^, which resullt‘d in tho 
abolition of tho board. In 1786, however, another per- 
inauent committee of the privy council w’as formed by 
order in council, and ivith one or two .small exceptions the 
legal constitution of tho Board of Trade is still regulated 
by that order. Under it all the principal officers of statOt 
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iiiol^Uig*thd first IprAs ot tho treasury and admiralty, 
the secretaries of state, and certain memWs pf tho privy 
council, among whom was the archbishop of Cantorbui^, 
obtained seats at the board ex officio ; and ten unofficial 
members, inclnding several eminent statesmen, were also 
placed on the committee. The duties of the i^vived board 
were made the same as they wore in tho beginning of the 
century, but, in addition, tlm regulation of the food supply 
of the country, by restricting or relaxing tho export and 
import of corn, was brought into prominence owing to a 
larger population requiring to be fed. New duties were 
thrown on tho board by the growth of joint-stock com- 
panies, the development of railways, and the increase in 
shipping, and it was necessary to break it up into depart- 
ments charged with the administration of the various Acts 
of Parliament. The Board of Trade thus became a mere 
name, the president being practically tho secretary of state 
for tfswlei and the vice-president became, in 1867, a parlia- 
mentaiy secretary, with similar duties to those of a par- 
liamentary under-secretary ot state. At present, besides 
the president, who has usually a scat in the cabinet, the 
parliamentary secretary, and a permanent secretary, there 
are six assistant secretaries, each in charge of a department. 

1. The CommerrUil Departineitiin tho real remains of tho oii^nal 
Board of Trade, ns it combines tho charge of tiio trade statiKtics 
With* tho general consultative duties ^ith whuh King Charles 11. *8 
boaid was originally eutnistcd. The statistical work includes 
compiling the abstracts relating to the United Kingdom, tho col- 
onies and foreign conntiics, the supervision ot Die tiadc accounts, 
and the preparation of shipping, railway, emimtion. nnd iishery 
statistics. A record of the prices of corn lias been obtained from 
actual sales m tho chief market toivns for about a hundred years, 
tho original object being tho sliding scale of ooni duties, but these 
are now continued to govern the tithe payments, and form an un- 
broken scries of pi ices based on actual transactions, and not more 
market quotations. Foreign end colonial ciibtoms tariifs and 
regulations are also matters on which information is published, 
and labour statistics are tor the future to have special attention. 
In 1872 one of the most important functions of the commercial 
department, viz., the iiogotiatiou of commercial treaties was trans- 
ferred to tho Foioign Office, but the Board of Trade is still con- 
sulted on these matters by the Foreign Office, as well as by tbo 
Colonial Office on colonial eommeicial matters, and by the other 
nublic departments. The Kankiuptey Art of 1883 ailded a new 
bram'h of work, but for this the e is now a 8op«irato establishment 
under an inspector-general. The I&mw new woik undertaken by the 
deiiartnioixt la tho publication August 1886) ot a MotUhly 

Jourmi^ Oi oommareial informs ticL, cp»ofly fiom official sources. 

2. The Mailteai; Bepartrr^A was origbially constituted in 1840, 
and perforins muUitauous dutios under various Railway Acts, 
tncluaiiig tho iiis|KiCtion of railways bcfoio they are opn, inquiries 
into accidents, reports on proposed railways, approval of bye-laws, 
apjKiintment of arbitrators in disputes, as well as man} duties under 
piivate liailway Acts. Tho inspection of tiara ways, their bye-laws 
ami ** provisional ordos,’’ are all dealt with hero, as are similar 
ciders relating to gas and water schemes and to electric lighting. 
Patents, designs, and trade marks aio now dealt with by the Patent 
Office, which is suboidinate to tho railway department, and copy- 
right, art unions, and industrial exhibitions arc also among the 
matters dealt with by the de][Hiitment. 

3. The Marine Department was created a separate hranoli of the 
Board of Trade in 1850, about which time many new and import- 
ant marine questions came under the Board of Trade, such, for 
example, as the survey of |)assongor steamers, the compulsory 

^oxatniiiation of masteis and inatos, the estal^lishroent of shipping 
'‘offices for the engagement and discharge of seamen. Further work 
fell to tba matine aepaiiment by tho Act of 1853, which gave it 
the control of lighthouse funds, and to a certain extent of pilotage. 
The consolidating Merchant Sliipping Act of 1B54 and subsequent 
Itigtelatiistt so mndbi, increased the department that in 1866 it w*a8 
divided into three, vis., the present marine department, which 
deals with titdpe and seamen, the harbour department, and tlio 
finance department. 

4. " The Barbour was, as stated above, a hrancli of 

the marine department until 1866, so far as it is connected with 
riie physical adjuncts of navigation, but vanotts other matters liave 
AinCe been addM, e.^., tlie charge of the foreshores belonging to 
the crown, foimoriy managed by the cotmnissionera of wooils and 
'forests, and the proteOtion of navigable harbours amt ihanuek, 
long under the control of the Admiralty. Lighthouse funds, pra- 
visionalofdemfor oyster and npijniel the management of 



Holyhead and Ramsgate narhours sind of Dover pitr, wreek, tmd 
quarantine are all among the matters dealtViih by this depart, 
meat, which also has cnaigo of tlia standards department tor 
weights and oieasures. 

5, The F&tmee D^rt^weM was, like the harbour department, 
separated in 1866 from the marine department Tho aotennts of 
all the branchce of tho Board of Trade are in its charge, including 
the subordinate offices. It also deals with tiie accounts of harbours, 
lighthouses, and mercantile marine offices, and of the merohant 
seamen's fund, and with tho consuls* accounts for disabled seamen 
abroad. Ravings banks and Boamen’s mono^ ordcra tire also among 
the accounts and payments wltli which it is charged, and outside 
those marine matters it has to prepaie for parliament the liCb m- 
suranoe com])anies’ accounts and to take charge of tho bsnkrnptcy 
estate accounts. 

6. The Fieheriee DepartmerU.^Tiy a recent Act the poweis of tho 
Home Ofilce over salmon and other fisheries have been transferred to 
the Board of Trade, and a small dqArtment has consequently been 
created charged wiUi the caro of those industries. 

TBADE-MARKS. There seems no reason to doubt 
that the practice of employing a mark to denote tho goods 
of a particular trader (not necossarily the manufacturer) 
grew oat of the use of signs, which, first affixed to the 
dealer’s shop, were afterwards represented on his tokens, 
and eventu^ly placed on the g^ds themselves. Trade- 
marks proper appear to have been in use in England iu 
the reign of Elizabeth. The first reported case was in 
1783, when Lord Mansfield decided that the sale by the 
defendants of a certain medicine under the name or maik 
of the plaintiff wan a fraud. By other decisions it was 
affirmed that tho use of another’s trade-mark was action 
able, even without tho intent to defraud. Tho law, liow- 
ever, remained in an unsatisfactory condition till, by tho 
Merchandise Marks Act in 1862, it was made a misdemcan 
our to forge or counterfeit a trade-mark, while pcnaltic::> were 
indicted for the sale of articles bearing a forged mark. 

In 1875 the Trade Marks Itogistration Act establislnd 
for tho first time a registry of trade-marks in Britain, 
greatly facilitating the proof of title. A more precise 
definition of a trade-mark was also provided. In 1883 tins 
Act was repealed by tho Patents, Designs, and Trade Marks 
Act, in wdiich its princii)al provisions were incorporated. 
All proceedings for the registration of trade-marks arc m>w 
regiUated by tho Patents Act. A trade-mark may bo a 
name printed or otherwise delineated iu some jiarticular or 
distinctive manner, or a signature, or a device, mark, br<<nd, 
&c, Registration is compulsory, at least in the sense tliat 
the owner cannot prevent infringement or sue for damages 
for infringement unless ho has registered, though it would 
appear that this disability exists only in the case of a 
mark capable of being registered under tho Act. There 
aro certain indicia wrhicb cannot be registered because tlicy 
do not fall within the definition of a trade-mark, but which 
may yet be protected at equity. Registration is deemed 
equivalent to public use of the mark, and, after the expira 
tion of five years, is conclusive evidence of right to exclusive 
use. Applications for registration have to be addressed 
to the comptroller of {latents ; should he refuse to register, 
there is an appeal to the B(Mitd of Tirade. If there ib 
opi> 08 ition, the matter goes to the High Court of Justice. 
Begistration holds good ior fourteen years, at the end of 
which time it has to be renewed. Special provision 
made in tjie Act for the retention of certain of the ancient 
privileges of the Cutlers Company of Sheffield. The total 
number of marks now upon the register is nearly 50,000. 

Tlio Customs Consdidatiou Act, 3876, forbids the importation 
of articles of fonvign manufacture bearing any mark purjiorinig to 
bo the mark of manufacturers resident in the United Kiw^loni, or 
stating or implying that such articles were rnannfacturod m tin* 
United Kin^m. Tho Merebandiso Marki^ Ac^ 1887* conMolitJiitoa 
and amended the law of offences relating to tTmoo-roarks and tM<‘® 
descriptions. It repealed the Act of 1862 and lyiplsced it by J 
provisions. It is now aU ofience to forge a trade-niavk, to 
apply to go«ds;«ny tVade-mark or any mark so neaily resenininu 
» ^ « 4 ado-m^k as to deceive^ make ai^v the purpose o 





I^Hjig m ^ Mug md fot fbrgiii||f a tHtde-mATk, t6 ^p]dy nuy 
fulte tvid0 aeiMviptm*to goods, to dispose o£ or have in possossiou 
«ay«4¥l> to to fpdrpqse of forging a trade-xnark, or to causo 
any oTibo pMp^mOjfttionod things to M dons. TUore are special 
^ dpailttg nritH its a|mlication to watches and 
watoA-oasss, Whm a watch*OAso is of foraigu manufacture it 
mWi if stam^ dt a4i assay office in the United Kingdom, beai a 
mark dUforing from tbs mayk placed U|mn watches manufactured 
in the tTni^ i^ingdom. A warranty i$ implied in the sale of goods 
bearing a desmntion. W AidUNn V< 

In most foreign couiitiies provisions have long existed for the 
rpgistration of tipde-iinarks ; and they also form one of the classes 
qf ‘4udnstrial propaity** to the protection of which an inter- 
national ,4»QliYontfou was fomod in 1S83. This convention now 
includes * sitteou 8|atps»— the more important liping Hclgium. 
France* Great Britain, Italy, Ketbcrlauds, Norway, Portugal, 
Snsiit, Bwodou, Switzerland, and the United Slalea The subjects 
of all the contracting states enjoy in cacli state Uie same rights 
and privileges as that state grants to its own snbjccts for the pi'o- 
toction of trade-inarka Ecgistiatiou also m one of the states eon* 
tors cerUin rights of priority in the others. 

Umled JSHate$.^Tho legishiiiou of the different States and 
Territories varies oonsideiably, some providing foi the leglstration 
of trada-inavks either with or without nrotccticii for nnregistrred 
trade-marks, while others provide only for protection \iithout 
]Qgistmtlon* On March S, 1881, Congress ]W8sed an Act **io 
aiitliorfso the registration of tradc-mniks and to protect the same,** 
which provides that owners of trade-marks usf>d in commerce with 
foreign nations or with the Indian tnlms, ptovided such onners he 
dommded iii the United States or located in any foreign countiy 
ortrto which affords similar piivileges to (iti/ons of tno United 
States, may obtain legistiation of tr.idc-niAiks under the Ait. 
llegistiation is not compnlsoiy ; iaiintc to register a tiade>maik, 
01 to renew ivgiHtiation, docs not deprive the ownei of any lemcdy 
))0 might have at law or in equity , and the courts uill, gciioially 
bpisikiug, uuiogi'itcied equally with the registered. 

For fuller Infotmation »eo 1. H S bust nn*^ lav of Trade Matke^ oi it W. 
WtillncQ'e cdUloti of the Piitents, Di'Mi^rno. tii d liade ^Uik<i Act . and in Amtrtca 
Uowintid Cox M Amt uan Trath-Afaik Cunrn Cov « Manual ofTrade-Ma*k Vakfs^ 
and AVilham Henry tiioorn a Tteahte on the Aa<r o/ Ttade Mari'*, 

TRADE UNIONS are combinations for regulating the 
relations between w*orkmon and mostors, workmen and 
workmen, or masters and masters, or for imposing restric- 
tive conditions on the conduct of any industry or business. 
By tho common law all such comb'nauloud v/ero, \uib. cer- 
tain rare and unimportant exceptions, ror;arded as illegal. 
They wore considered to bo contrary to pun^'c policy, and 
wore treated as conspiracies in restraint of trade. Those 
who were engaged or concerned in them were liable t,:* ]x> 
criminally prosecuted by indictment or information, and to 
be punished on conviction by fine and imprkonmjnu Tho 
pffciico was fireciscly the same whether it was con:niittod 
by masters or by woikinon. But, although tho provisions 
of the common law applied miUnfi^ mutandis to both of 
them alike, it was, practically speaking, in reference rather 
to the latter than to tho former that their effects were 
doveloiiod and ♦ascertained. While it was held to be 
perfectly lawful for worknien, as individuals, to consent or 
to refuse to labour for any remuneration or for any lime 
they pleased, when two or more of them joined together, 
and agreed to labour only on certain stipulated terms svith 
respect either to tho payment or tho duration of their 
labour, they wore guilty ipso ftvrfo of a iniadcmcanour. it 
was immaterial whether tho end they had in view was to 
determine wages or to limit work; or whether tho means 
they adopted for promoting its attainment was a simul- 
taneous withdrawal from oraployment, an endeavour to 
prevent other workmen from resuming or taking ctnploy- 
mehti, or an attempt to control tho masters in tho manage- 
ment of their trade, the engagement of journeymen or 
apjfi^ntiees, 6r tiie use of machinery or industrial processes ; 
or virhetlier in seeking to enforce tiieir demands they relied 
*n«fely on advice and solicitation, or resorted to reproach 
and menace, or proceeded to actual violence. I n any e vent 
toir Combination in itself constituted a criminal conspiracy, 
an4«jmndored them amenable to prosecution and punish- 
Skom to reign of Edward I. to the reign of George 
iVPtho^^v^Jeration ol the common law waa enforced and ^ 
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enlarged by between thirty and forty Acts of Parliament^ 
all of which were more or less distinctly and explicitly 
designed to prohibit and prevent what wo have learned to 
describe and recognize as the ‘^organization of labour.” 
But the rise of thj manufacturing system towards the end 
of the last century, and the revolution which accompanied 
it in tho industna] arrangements of the country, w’^ere 
attended by a vast and unexpected extension of tho move- 
ment which the legislature had for so long and w'ith so 
much assiduity essayed to snpjiress. Among tho multi- 
tudes of workmen who thou began to bo employed in 
single factories or in neiglibounng factories m the same 
towns, trade unions in llic foirn of secict societies si>eedily 
became numerous and active, and to meet the novel 
roffuiroments of tho situation a more summary method of 
procedure than that which had lulhei to been available was 
provided by the 40tli Goo. III. cap. lOG. By tliis statute, 
imssed in 1800, it was enaisted that all persons combining 
with others to advance their wages or decrease the quantity 
of their work, or in any way to affect or control those who 
can led on any manufacture or trade in the conduct and 
management thereof, mi^t be convicted liefore one justice 
of the peace, and might be committed to the common jail 
for any time not exceeding three calendar months, or be 
kept to hard labour in tho house of correction for a term 
of two calendar mouths. The discontent and disorder of 
which, in conjunction with a state of comincicial depres- 
sion and national distress, the introduction of steam and 
improved appliances generally into l?ritisli manufactures 
W03 productive in the first quarter of tlie current century 
led to tho nomination of a select committee by the House of 
Commons, to inquire into the whole question of what w'erc 
popularly and comprehensively designated the “combino- 
tiou laws,*’ in the sessiou of 1821. After taking evidence, 
the committoo reported to the House that “ those laws had 
not only not been efficient to prevent combinations citlier 
of master® or w’oikmcn, but on tho contrary had, in tho 
opinion of man} of both parties, had a tendency to produce 
mutual irritation and distrust, and to give a violent 
character to tho combinations, and to render them highly 
dangerous to the lu'aco of tlie community,*’ They further 
reported that in their judgment *‘ masters and w^orkmen 
should bt freed from such lestnctions as regards tho rate 
of wager and the hours of working, and be left at perfect 
liberty to make sucli agreements as tlicy iiiutiially think 
prO|>er.” They therefore recommended that “ the statute 
laws which interfered m these particulars between masters 
and workmen should bo repealed,” and also that “the 
common law under which a jicacimblo meeting of wasters 
or w’orkmcn might bo prosecuted should bo alteied.” lu 
pursuance of their report, tho 4th Geo. IV. cap. 95 was at 
once drafted, brought in, ami jiassod, Jiut the immediate 
results of tho change wddeh it effected were regarded as so 
iiiconvonient, formidable, and alarming that in the session 
of 1825 the IIouso of Commons appointed auothcr select 
committee to re-exaniine the various problems, and review 
and reconsider tho evidence which had been submitted to 
their jiredecessors in the pievious }ear. The} mpoitul 
without delay in favour of the total repeal ot the 4tJi 
Geo, IV. cap, 95, and tho rcstouition of llioso provisions 
of the combination laws, w^hether statuloiy or customary, 
which it had been more particularly jntemli d to abiogato. 
The consequence was the enactment ol the Gth (ho. IV. 
cap. 129, of which the preamble declans that the 4th 
Goo. IV. cap. 95 liad not been found cib*etiial, and that 
combinations such as it had legnli/cd wtio **injuuous to 
trade and commerce, dnngeions to the li.uiquillity ot tho 
country, and especially ptejndnMrtl to the intcicsH of all 
who Were concerned m them ” Tho effect ot the Glli Gto. 
IV- caj), 129 was to leave Ihc (omiiiou law pf conspiracy 
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in full force against all combinations in restraint of trade, 
except such as it expressly exempted from its o]ieiution as 
it had been before the 4th Geo. IV. cap. 05 was passed. 
It comprised, however, within itself the whole of the 
statute law relating to the subject, and |inder it no persons 
were liable to punishment for meeting together for the sole 
purpose of consulting upon and determining the rate of 
wages or prices which they, being present, would require 
for their uork or pay to their workmen, or the hours for 
which they would work or require work in any trade 
or business, or for entering into any agreement, verbal 
or written, for the purpose of fixing the rate of wages or 
prices which the parties to it should so receive or pay. 
Jlut all persons were subjected to a maximum punishment 
of three months’ imprisonment with hard labour who 
should by violence, threats or intimidation, molestation^ 
or obstruction do, or endeavour to do, or aid, abet, or 
assist in doing or endeavouring to do, any of a series of 
things inconsistent with freedom of contract which the Act 
enumerated and defined. Afterwards, in order to remove 
certain doubts which had arisen as to the true import and 
meaning of the words “ molestation ” and “ obstruction,” 
it was provided by the 22d Viet. cap. 34 that “ no person, 
by reason merely of his endeavouring j»eaceably and in a 
reasonable manner, and without threat or intimidation 
direct or indirect, to ])crsnade others to cease or abstain 
from work, in order to obtain the rate of wages or the 
altered hours of labour agreed to l)y him and otlu^rs, 
should be deemed to have been guilty of ^ molestation ’ or 
‘obstruction.’” In spite of the j)artial recognition w'hich 
trade unions had thus recei%*ed, they continued to be un> 
lawful, although not necessarily criminal, associations. In 
certain cases, they were by statute exempted from penal 
consequences, and their members were empowered to 
combine for specified purposes, and to collect funds by 
voluntary contributions for carrying them into effect But 
in the estimation of the common law the special privileges 
which had been accorded to them under iiuiticular circum- 
stances did not confer any general character of legality 
upon them, and wdicro their rules were held to be in 
restraint of trade, as in the prohibition of piece-wwk or 
the limitation of the num))er of apprentices, they were still 
regarded as conspiracies. Ilcnco they were practically 
excluded from the advantages in regard to the security of 
their property and the settlement of their disputes which, 
under the Friendly Societies Act, 18th and lOth Viet. cap. 
63, liad been granted to all associations establuhed for any 
jmrpohes which wTro not illegal. In this condition the law 
was wdicn what became notorious as the “ Sheffield and 
^Manchester outrages ” suggested the appointment of the 
royal commission on trade unions, which investigated the 
subject from 18C7 to 18G0. The outcome W'as, first, a 
temporary measure for the more effectual protection of tlic 
funds of trade unions, passed in 18G9, and, secondly, the 
two measures which, as amended and amending, arc cited 
together as the “Trade Union Acts 1871 and 1876” — 
the 34th and 35tl! Viet. cap. 22 and the 39th and 40th 
Viet. cap. 31. 

Hy these statute**, construed with the Conspiraev and Protection 
of Property Act, 1876, the 38 and 39 Viet. cap. 86, the law lelal- 
ing to combinations, whether of workmen or of masters, assumed 
the shape in which it exists at the present time. In eouiiexion 
with trade disputes no person enn now be prosecuted for corspimey 
to commit an act which would not be ciiminal if committed by 
him singly, and consequently employers and employed alike may 
lawfully do in combination all that they would be entitled to do as 
individuals. The purposes of a trade union are not to be deemed 
illegal merely because they arc in restraint of trade, and the cir- 
cnmstance that they arc in restraint of trade is not to render any 
member of it liable to prosecution, nor is it to avoid or make void* 
able any agreement or trust relating to it. J^o court, however, 
enn entertain legal proceedings with the object of directlv enforcing 
fir recovering damages for the bregch of ad agreement between the 


members of a trade union as such, concerning the'condltionk oii 
w’hieii the members for the time being shall or shall not sell theit 
goods, tnonsaet their business, employ or be employed, or the pay. 
meiit by any person of any subsenption or penalty to a trade unW, 
or for the application of the funds of a trade union to provide 
iHiuetits or to furnish eontributious to any employer or workman 
not a TDomber of such trade union in consideration of such employer 
or workman acting in conformity with the rules or resolutions of 
such trade union, or to lUschargo any line imposed upon any person 
by any court of justice or any agreement made between one trade 
union and another, or any bond to secure such agi'eemonts. But 
such incapacity to sue on such agreements is not to be taken as 
constituting any of them illegal. Kvery person, however, com. 
mils a misdemeanour, and on conviction is liable to a maximum 
lino of £20, or to a maximum imprisonment of three months with 
hard labour, who wilfully and maliriously breaks a contract of 
51‘rvice or hiring, knowing, or liaviiig reasonable cause to believe, 
that the probable consequence of his so doing, either alone or in 
combination with others, will he to endanger human life or causa 
serious bodily injury, or to exi)oso valuable property, whether i cal 
or personal, to dehtruetinn or sciious injury ; or who, being om. 
plojed by a municipal authority or by any company or contractor 
on whom is imposed by Act of Parliament, or who have otherwise 
assumed, the duty of hupplying any jdaee with gas or water, wilfully 
and maliciously breaks a contract of service or hiring, knowing, or 
having ivasonable cause to believe, that the probable consequence 
of his so doing, alone or in eomlnnation with others, will be to 
deprive the inhabitants of that place, wholly or in |iart, of tlioir 
supply of gas or water ; or who, with a view to compel any otlier 
]>(Tson to do or to abstain from doing any act which such other 
person has a right to abstain from doing or to do, wrongfully 
and without Icgul authority uses violence to or intimidates 
such other ]H'rson or his wife or children, or injures his ])roperty; 
or who jHirsistently follow** such jH^rson about iiom piece to place ; 
or wdio hides any tools, clothes, or other projwrty owned or used 
by such other ]»crson, or deprives him of or hinders him in the use 
thereof ; or who watches or besots the house or other ]>lacp wheie 
such person resides or woiks or cairies on business or happens to 
ho, 01 the approach to sindi liousc or place; or wdio follouti Muh 
other iHjrson with tw’o or inoie other persons in a disorderly manuer 
in or through any street or road. But attending at or near tlio 
house or jdace wliere a peison resides or works or carries on buhj- 
ness in order merely to obtain or communicate information is net 
w'atching or besetting within the statute. In regard to registration, 
trade unions are ])laeed on a similar footing with friend Iv and 
jn evident and industrial societies, and they enjiiy all the piivib^ges, 
advantages, and iacilities whieh those associations possess and 
command. On their side, however, they have to comply with the 
same conditions, are subject to the same liabilities, and are cotn- 
l>elled to make the same }>eriodical re turns. 

Although tlieie are several large and influential societies among 
the em]doyeis of labour whicli come within the legal definition of 
trade unions, what are commonly as w'ell as more accurately meant 
by trade unions are societies exclusively composed of the employ* d, 
— the suppliers of labour whether skilled or unskilled. Of tin<le 
unions m this sense, '—those of which the meinlicrs arc all artisans oi 
labourers, — the organization is everywhere pretty much the same, 
although the rules ami regulations of various associations diffci m 
detail more or less distinctly and widely from one another. Thtii 
ordinaiy con<ititutiou is that of a society divided into districts and 
again into smaller local bodies. The seat of the governing authoi ily 
—the general or executive council — is usually fixed at some luigo 
centre of industry or commerce, as London, Manchester, or Bir- 
mingham, ami it is often changed at stated intervals by a vote of 
the society at large. It is the policy of the trade unions, by thij 
method of orguiiiration, to extend tlra aiva of their influence, and 
so to increase their power in dealing with the masters or in con- 
trolling their own members in anv emer^ncy. Each of tho 
branches has a separate government for spoeial purposes. But for 
general jmrposes all the branches are under the command ot tlie 
executive council or central coramittee, which is constituted of 
members or ofTiccrs who are elected by the whole society, 
tenns cm whhdi momhers am admitted are different in uiffcicnt 
associations. Hut in all of them there are certain limits as to age 
and the numlier of years during which tho candidate has l»tcii 
appreuticed to or has worked iu the trade. The revenue nini 
reserve of all the societies are derived from admission fees miu 
w’pckly or monthly subscriptions, together with the amount oj tnc 
tines which are impo**ed for neglect of duty and breacl^s ol me 
rules and regulations. These sources of income are Bufficieiii 
ordinary purrioses ; and extraordinary charges, such as are eutaiiK 
by a “strike” or a “lock-out,” are nearly ttlwa 5 ^ 8 , if not ' 
ably, met by means of “ levies” made on the rnemhers by ^^ *****’ ^. 
the executive council or central committee. The following acco i 
of the Amalgamated Society of Engineers may be 
furnishing a tyjpical example of the organisation and managem 
of a Itirge and flouriahing trade union. 
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' Ac6otdbg to tliO thirty-third annual Ucport of that 8ociety» it 
appear* that in 1888 the union coneinted of 424 branches, chiefly 
in towns in the Britiidi Isles, but with a fair sprinkling in Canada, 
the United States, Australia, India, and other parts of the globe. 
The number of members was 60,418. A branch must consist of 
not fewer than seven members or more than three hundred. The 
constitution is pre«emiuently demorratic. Each brunch is itself a 
completely organized body. It selects and elects its own officers ; 
it collects, holds, and 8[iends its own funds ; and it iimnages the 
whole of the business which affects itself alone. The officcis of the 
branch are elected at general meetings at which every member 
must be present under the penalty of a fine. Members who refuse 
to be nominated for office, or who refuse to serve if elected, ore also 
subject to fines, and ofileers who neglect their business either by 
coming late to meetings or absenting themselves altogether ate 
similarly punished. A meeting of the members of each branch is 
held every fortnight for the transaction of ordinary business, such 
as receiving subscriptions and deciding u|h>ii projiositions for new 
members. These mootings lagin at hall'-pust 7 in the evening, 
and close at half-past 9 or 10 o^clock, but the hours are altctcd 
when it is convenient to alter them. The duties of the secretary 
are onerous, and his responsibility is gi'cat Ko one thcrcfoie is 
eligible who has not been in the society two years successively, and 
“no member shall be elected as secretary w*lio keeps a public or 
beer house.” He has charge of the accounts of his bianch, and con- 
ducts its correspondence. Ho lias to see to the payment of members 
who are entitled to travelling relief donation, sick, superannuation, 
or funeral benefit He has to summon nii‘eting«, keej) minutes, 
report to the general secretary as to the state of trade in the dis- 
trict, the number of men out of work, or on the other hand he has 
to state what men are wanted, and }io lias also “ to transact any 
other business that belongs to bis office.” The pre.sidout, vice- 
firesident, and a.ssistaut secretary of a branch are elected (piarterly, 
wiiile the secretary and referee arc elected annually. Members are 
exempt if they arc fifty yvars of ogc, or if tliey reside more than 
8 miles from the club house ; and they are disquiilified it they are 
lOs. in arrear with their contributions. TIumo are also book- 
keepers, money stewards, doorkeepers, treasurers, and auditors, 
the nature of whose work is evident fioin their titles. Theie aie 
also sick stewards, whose duties arc to visit the sick twice a week, 
to report their visits to the ineelings of tlie hrancli, and to curry 
the invalid his sick bcuetit. None ot Die of!iec.s are honorarv. In 
branches numbering iewer than fifty members every officer is allowed 
4d., and in branches numbering fifty and upwards Od., for Ins 
attemlance on branch meeting nights. The secictary is paid 
annually and according to the size of the branch. The low’est 
amount is £1, fis. for a branch of ten members, tlie highest £10, 
4s. for a branch of tliiee luiiidiod. Tiie auditors arc ])aid at a 
lower rate, which varies from IKl. to 4s. 8d , while the tiea.suior is 
))aid 10 per cent, on the hum set apart for use. Kaeh hraneh has 
also a comiiiitteo, which has power to ileteriinue anything whereon 
the society’s rules are .silent. The hooks of the Imineh aie open to 
their insiieciion ; they cun summon meetings, and they have vari- 
ous other duties. Kaeh iiicmbcr of this eoniiiiittoc leceives Cd. for 
each meeting he attends, ami is fined Od. for each meeting fioiii 
which he is absent. In any district in which tlierc are moio 
branches than one, a local district eonimittee must be formed, con- 
sisting of seven niombuis, each bruneli as nearly as practicable 
selecting an equal number. Where then* are seven branches, eiw h 
one sends a representative. The duties of tins committee are to 
“watch over the intei'e.sts of the tiaJc, and tiaiisaet sucli business 
as affects the district generally.” It must not, howevei, hitcrfere 
with tlie business of any paiticulai hrancli of the society. The 
central authority is vested in a general or executive i ouncil, con- 
sisting of thirty-seven members, of whom eleven represent metro- 
politan brunches, the others being from the jirovinecs, including 
Scotland and Iraland. As the country councillors eunnot con- 
veniently attend frequent meetings in London, the ordinary 
management is entrusted to the eleven London niembcis, who nro 
called the local council, and the council is also furflicr broken up 
into various committees for managing tlio details of the society. 
This council hears api>cals from brunches, advises, forbids, initiates, 
and terminates strikes. The general secretary receives a salary of 
£4 a week and lives rent free, lie also receives Is. 8d. each time 
he attends a council meeting, and is paid for any spwMiil journeys 
undertaken or extra work done. His assistants receive £2, lOs. a 
Week each, and have to give the whole of their time to the associa- 
tion. They have to compile and issue a montlily report as well as 
qnarterh' and yearly reports. The last-named is quite a formid- 
able vottiine, consisting of nearly 400 pages of large post octavo, 
and those of other societies are similar. The general .secretary s 
hoars of business are fixed from 9 a.m. to 6 r.M. He has power to 
authorize members who are on donation to be removed from one 
branch to another where there is a probability of onqiloyment, and 
he has to keep a register of all the members of the society, stating 
when and where admitted, age, married or single, and wbether a 
juember hjOS received any jiart of the financial money. In tno 
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Amalgamated Society of Engineers the contribution of onch member 
18 generally Is. a wreck, and if a man be in arrears be is susitemled 
from the benefits of the society, unless indeed he is out of woik or 
in distressed ciraumstaiices. At the end of 1883 the union had a 
balance in hand of £17«,r28, or upwards of £3, lOs. a man. 

Ill some trade unions — lor cxanqde, those ot the compositors-— 
there is a special body (“ futhers of chapels”) whose husincss it is to 
see that the rules and regulations ot tl»e societies they belong to are 
faithfully observed in the cbtablishments w'liere they are employed. 
In others again— for instance, in the National Agrieullunil Ubouicrs 
Union, as distinguished fioui the Fedeial Union of Agricultural 
Labourers— the system of manngement is completely centrshrod, 
the secretaiy or the executive committee having entire control of 
the funds and business of the whole association. In all laige 
towns there are trade councils loimed of delegates Irom the ditlorent 
trade unions within their who.se function it is to discuss and 
supervise thogeiicial inteicNtsot the unioiiistM in the several trades 
of which they are i eprescntatii o. Moi cover, an annnai 1 rado unions 
congicbs is held in some gieat ecntio of industry and population 
ill one of the three kingdoms, at which delegates from almost all 
the trade unions thioughout the lealm aie pre.sent and take part in 
debating quobtion.s, whether social oi political, which aie of special 
iiitercKt to the working das'-es. At these asscinhlies, wlmh have 
now l)i‘en held for Iweiily eoiisecntiie years, a parliamentary eom- 
inittec, which remains m existence tor the ensuing twelvemonth, 
is choHcii, to whom the whole body of trade unionists looks for 
counsel and assistance willi respect to legislation intended or desiied 
on tbeir brbalf. To the mdion cd tho trade unions congies.s and 
their jiarliainentary committee mutdi of the legislation which has 
lH»en recently effected on questicuis allecting the wtlf.iic ot the 
order of tho community to which they belong is to be attii- 
Imtcd,— notably the Emplo>eis’ Liabililv A(‘t and tlie amended 
Factory and Mines Acts. tSc‘e Trade raions, Ac* , by William 
Trant. ) 

The objects of trade unions are tw’ofold,— first, those of a fiicndly 
or benefit society, and, secondly, those of a trade society or guild. 
Ill the former capacity tliey afford relief to their membeis when 
they arc out of woik itoni any cause, including .sickness or airident; 
they occasionally juovide them with buneicinnuation allow'ances, 
and they .ilmost always make buiial allowances on account of 
deceased meinbcis and tlicir wdves. In the latter cn])acitY it is 
their spem) business to ju'oniote what they concene to be the 
iiiteiesth of the tiadc with which they are conneitcd by jdacnig the 
workmen, so tar as combimitiou will hiliil tliat puipose, on a looting 
appioaching to equalily with the capitalLsts by whom tliey me 
employed iii the disposal of their labour. Of course this is tho 
great object for . hicn the unions lenlly exist. IhU, as tho com- 
iiiissionr<.8 on liade unions ha\e ]>ointecl out, it is found desirablo 
to conjoin the olijects of a Iriciidly or licnetit society with it, 
because hy ttnit means additional mcmbcis and tunds arc oht.sined, 
and the aiithoiity wlin li the union as a trade hociety has o\er its 
mcmfieis i.s thus .luirmentcd. The leading iiim.^ of all trade iiniun- 
isiii arf3 toimic.isc wages and to dimmish tho labour by wlmh it 
ts nccdtul to iMin tlicin, ami lurtin i to scciuc a moic equal ilis- 
tnbutioii of woik among the woikmcn iii any gneii tiade than 
W'oiihl ho the ca«-u under u regime of unicstiii t<*d competition. 
Hence then iiilcs picsciibe a minimum amount of wag«*s to he 
acee]ited ami a nia\imum .imoiint of woik to be done by their 
members, and pioluiut jueic woik or woikiiig oveitimc. Tho 
methods hv which the imionist.s indiavoiir to accomjdibh their 
cud, which is in u .sense the monopoly of the labour muikct, nro 
citlicr diicct or indirect. The dncct method is u “htnkc,” or 
.simultHiieous cessation of labour on the part of tho workmen. It 
i.s tho ultimate Svinctmn as l»ctwccn the cmido^cil and their em- 
plo\ei'H of the demands maile by the union lUit, wlieio the 
iini'oni.sts aie. stiong, the inae tlneat of a sinkc is oltcii hiiflicient 
to lullil the intended ])inposc, and mbitiatitui is Mill nioio 
Ircqucntly found cllectual foi bunging alanit a settlement or com- 
]n‘oiiiise. The imliioct methods to w hicli the trade unionists lesort 
for reaching their aims are by limiting th^miiidier ot woikmcn to 
l>e employed in any tiade and by rejuessiiig or disconntcn.ineing 
competition among those who are actually cm]»lo.tul in it Most 
of them foihid the admission of moie than a .stiniilatid piopoitioii 
of apprentice.s, and some of tliem juohilut the eugageuient of 
women to do w’ork which lan he done h> men Ncaily all of tliem 
resist tbucominuii emjdoyment of unionists ami non-unionists, and 
dotheii Oest to exclude non-uuioiiisls fiom employment alfogi-ther. 
l»ut the amount expended by tiade unions in the (ondmt of trade 
dhspules is very mueh less tlian is generally imaginul. Mr (b oige 
Howell, for inRtau'*e, sliow'cd eoijeIu.snely in the CoHtcmpnntrv 
Jleview th.at .such w’as the ease three or tom yeais ago, and Mr 
Murchic, the chairman of the )).iiliameiitui.\ committee, stafeJ at 
the trade uiiioins congie‘‘S at Stoikpoit in the uiitiinni ot 1^85 that 
Mr Howell’s contentions had bcni signally con linmd by more 
recent experience. Taking the seven largest trade unions, those 
whoso statistics had been relied on by Mr Howell— -ntimely, 
tho Amalgamated Eiigiiiceis, the liontoiinders, tho Boiler Makexii 
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and Iron Shipbuilders, the Steam -t!npne Malceis, Iroiimptildors of 
Scotland, Anialgamatod U'ailcns, and Amalgamated Carpenteca and 
Joinei-s-— he afiitincd that, while iii tlte nine years precedinir 1884 
their receipts wereiS2,818i548» their expondituie was £2,208,186, 
of which amount £1,207,180 was spent in unemployed beuclitt, 
£592,278 in sick benefit, £075,052 m compensation for loss of jbools, 
supeianmiutions, accidents, funerals, minor grants and beneiita, nnu 
cTpcnso of nidiiagonicnt, only £188,680 had been spent in connexion 
ivith ** trade movement** or about 6]^ per cout ot the whole sum 
expended 

TJiere aie no really trustnorthy moans of arriving at anything 
approaching to an accurate estimate of tiie actual numeucal strength 
of the trade unions in the United Kingdom. Accotding to the last 
of the registrar general of friendly societies, thoio were in 
tlie year 1883 re^stered m his office 105 trade unions with 253,088 
members and £431,495 funds, of which 12 Returned over £10,000 
funds, 9 ovor 10,000 members, and 6 over £10,000 income. Uut 
this of course conveys a veiy inadequate notion of the dimensions 
to which trade unionism has attained, since many of the largest 
and most influential societies are still unnegistcied 

'rho following table shows the nnmbei of delegates and tho 
aggregate monibeiship of the societies rein esen ted by them at 
the traile nnions congre&ses in tho years from 1880 to 1888, both 
inclusive 
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AVe shall not be fai wiong, peihaps, if \\i si*tdowiitliciiuiiiliot of trade 
unionists 111 all the tlnce kingdoms at about 800,000. (F. DU ) 


TRAOEDY. SoeDuAMA. 

'J'UAJ AN (c. 53-1 1 7 A.D.). MAuers Umirs Tuaiantts, 
the fourteenth Roman emperor, was a native of Italica, m 
Spain. The family to which ho belonged was probably 
Italian and not Ibeiian by blood. His father began life 
as a common legionary soldier, and fought his way up to 
the consulbhip and the governorship of Asia. Ilo was one 
of the hardest fighters in Judaea under Yesassian and 
Titns ; ho served too against the Parthians, aim won the 
highest militaiy distinction open to a subject, the grant of 
tho triuni]>hal insignia. Thus he ucqmicd a prominent 
place among the brand new patricians created by tho 
Flavians as substitutes for the nobles of old descent who 
had succumbed to tho ciuelty and raiiaeity of tho emperors 
from Tiberius to Nero. The younger Trajan was rigor- 
ously tmined by his father, and deeply imbued with tho 
same principles and tastes. Ho was a soldier born and 
bred. No bettor representative of tho true old hardy 
Roman type, little ftoftenod either by luxury or educa- 
tion, had come to tlie head ot allairs bincc the days oi 
Manus. Tho date of Uis birth was probably 53 a.d. 
His training was almost exclusively military, but his ex- 
perience as an officer gave him an acquaintance with 
almost every important province of the empire which was 
of priceless value i6 him when ho came to the throne. 

' For ten years he held a commission as military tribune, 
which took him to many lands far asunder; then he filled 
important posts in Syria and Siiain. How much actual 
warfare Trigan saw in those days we can hardly tell ; he 
certainty went through some severe service under his 
father’s command again.st the Parthians. Ry the year B9 
he had adiieved a considerable reputation. At that time 
L. Antonins Sathrnibus headed a rebellion in Germany, 
which threatened seriously to bring Domitian’s rule to an 
end. T«gan was ordered in hot haste from Further Spain 
to the Rhine. Although ho carried his troops over that 
long and arduous march with almost unexampled rapidity, 
lie only arrived after tee infiorfection had been put dowcu 


But his promptitude raised him higher to the Ih'vdttr'of 
Ilomitiap, and he was advanced to tins consultel|^ )in £|1. 
Of the next five years of his Ufe wp Wy noteutg posb 
tively. It is not unlikely that they were spent at .Rome 
or in Italy in the fulfilment of some official duties When 
the revolution of 96 camq, and Nerva repboed the 
murdered Homitian, Trajan had conferred Dima him One 
of the most important posts in the empire, that of consul 
legate of Upper Germany. An officer whose nature, as 
the event showed, was interpenetrated with the spirit of 
legality was a fitting servant of a revolution i^ose aim 
it was to substitute legality for {personal capriee as the 
dominant principle of affairs. Ihe short re^ of Nerva 
really did start tho empire on a new career, which lasted 
more tlian three quarters of a century. But it also demon- 
strated how impossible it was for any one to govern at 
all who had no claim, eitlier personal or inherit^, to the 
reapoet of the legions. Nerva saw that if he could uot 
find an Augustus to control the army, the army would find 
another Domitian to trample the senate under foot. In 
his difficulties he took counsel with L. Liclnius Sura, a 
lifelong friend of Trqjan, and in October 97 he atceuded 
the Capitol, and with all due solemnity proclaimed that 
he adopted Trajan as his son. The senate confirmed tho 
choice, and acknowledged tlie emmror’s adopted son as 
his successor. In a letter which Nerva sent at once to 
Tngan he quoted most significantly a line from the begin- 
ning of tho Iliad, where Ohryses, insulted by Achilles, 
prays to Apollo : May tby shafts afford me vengeance 
on the Greeks for my toara” After a little hesitation 
Trajan accepted the ix^tion, which was marked by tho 
titles of impel ator, Cmsar, and Qermanicus, and by the 
tribunieian authonty. He immediately proceeded to Low ei 
Germany, to assure himself of tho fidelity of the troops in 
that province, and while at Cologne he received nows of 
Norva’s death (January 98). The authority of tho new 
emperor was recognized at once all tho empire over. Tho 
novel fact that a master of the Romans should have 
been born on S[)ani&h soil seems to have passed with tittle 
remark, and this very absence of notice is significant 
Trajan’s first care as emperor was to write to tho senate 
an assurance like that w^hich had been given by Nona, 
that be >vou!d neither kill nor degrade any senator. He 
ordered the cstabiishmont of a temple and cult in honour 
of Ills adoptive father, but he did not present himselt at 
Romo for nearly two years after his accession. Rossil)l\ 
he had takcu measures before Nerva’s death to secuio tho 
revenge which Nerva craved, but jirohably did not live tu 
see. In his dealings with tho mutinous prmtonans the 
strength of the new emporoi’a hand was shown at one c 
He ordered a portion of the force to Germany. They dul 
not venture to disobey, and were distributed among tlie 
legions ihete. Those who remained at Rome wera easily 
overawed and reformed. It is still more surprising that 
the soldiers should have quietly submitted to a reduction 
in the amount of the donative or gift which it was custom 
ary for them to receive from a new emperor, though the 
civil population of tho capital were jiaid their largess {ronf/i 
anum) in full. By politic managemept Tmgan was able 
to lepresent the diminution as a sort of discount for 
immeaiate payment, while the civilians bad to wait a con- 
sidorablo time before their full due was handed to them 
The secret of Trigan’s iiower lay in his close pcrboiul 
relations with the officers and men of tee efW und in tne 
soldierly qualities which commanded* their cHtcem. 
possessed course, justice, and frankness to a high degree' 
Having a good title to tnfiltarjr dtistinetion hlmwll, no 
could afforo, as tee tmwarlike emperors oouhl not, to bo 
generous to his officers. Ihe common soldiers, on tne 
other hand, were fhscteated^'bjr his pevsooal prowess ana 
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1i{a *Oit^x)toti<^s ^!idfniiati%dend^ His teattires were 

firm and cleanly out; Ms figure was tall and soldierly, 
and exhibited the sinewy hard health of a veteran cam* 
l>aigner. fiis hair was already grey before he came to the 
throne, though he wae not more than forty*four years old. 
He stoutness of the emperor's arm had been provbd in the 
face of his men in many a hard fight. When on service ho 
the mean fore of the common private, dining on salt 
]tork, cheese^ and sour virine. Nothing pleased him licttcr 
than to take part with the centurion or the soldier in 
fencing or other, military exercise, and ho would applaud 
any shrewd blow which foil upon hla own helmet. He 
loved to display his acquaintance vidth the career of dis* 
tinguisW veterans, and to talk with them 6f their bat* 
ties and their wounds. Probably he lost nothing of his 
popularity with the army by occasional free indulgence 
in sensual pleasures, with which, as Bacon remarks, the 
holdicT is apt to pay himself for the perils ho encounters. 
Yet every man felt and know that no detail of military 
duty, however minute, cscai>ed the omperor’s eye, and that 
any relaxation of discipline would be rigidly punished, yet 
with unwavering justice. Trajan emphasized at once his 
])craonal control and the constitutionality of his sw^ay by 
bearing op his campaigns the actual title of proconsuV* 
which no other cm^icror had done. All things considered, 
it is not surprising that ho w*as able, without serious 
oppasition from the army, to remodel the whole military 
institutions of tlie empire, and to bring them into a 
shape from which there was comparatively little departure 
so long as the army lasted. In disciplinary matters no 
ouipcrur since Augustus had been able to keep so strong a 
control over the troops. Pliny rightly praises Trajan a ^ 
the lawgiver and the founder of discipline, and Yegetius 
classes Augustus, Trajan, and Hadrian together as restorers 
of tbo morale of the army. The coufldonco which existed 
between Trdan and his army finds expression in some of 
the coins of his reign. 

For nearly tw'o years after his election Trajan did not 
appear in Bomo. 11c had decided already what the groat 
task of his reign should be — the establishment of security 
upon the dangerous north eastern frontier. Before visiting 
the capital he determined to put affairs in train for the 
attainment of this great object. Ho made a thorough in- 
spection of the great lines of defence between the Danube 
and the llhino, and framed and partly carried out a ^ast 
scheme for strengthening and securing them. Tlic polic’y 
of opposing uncivilized tribes by tbe construction of tho 
limes, a raised embankment of earth or other material, 
intersected here and there by fortifications, was not his 
invention, but it owed in great measure its development 
to him. It is iwobable that tho nortlicrnmost i)art of 
the groat Urns Gmnama% from the Rhino at llhcinbrohl, 
nearly midway between Coblenz and Bonn, to a jioint on 
tho Main east of Frankfort, wdiero that river suddenly 
changes its course from north to west, was begun by 
Domitian. Tho extension of this great barrier southwards 
was undertaken by Trajan, though we cannot say how far 
he carried tho work, which was not cntiiely comploted till 
long after his time. The hmt's leaves the !Main at Milten- 
berg, a point at which the north and south couree of tho 
river is broken by a great apgle, and then follows a line 
generally parallel to the stream of the Neckar, till it reaches 
Lorch, a place between Stuttgart and Aalen, Hero it 
meets tbe soM^led linm Rxiim, which trends eastward till 
it cuts ihe*D&^ube at Kolhcim, a place some di.stanco short 
of Ratiaboii, the ancient Ca^tra Regina, This gi’aiid work, 
which would Hvo excited tho envy of Augustus, is trace- 
*able in its main extent at the present day We may with- 
out hesitation follow the opinion of Mommsen, who main- 
taind that the*limc< was not intended, like Hadrian's wall 


between the Tyne and the Solway, and like the great wall 
of eSuna, to oppose an absolute terrier against incursiems 
from tho outside. It useful as marking definitely the 
boundary of the Botnan sway, and as assuring the Homans 
that no inroad could bo made without inteUigenco being 
had of it beforehand, while the limes itself and the system 
of roads behind it enabled troops to be directed rapidly to 
any threatened point, and the fortified positions could bo 
hold against largo numbers till reinforcements arrived. 
Groat imi» 0 Ttance was no doubt attached to tho | 3 crfection of 
the lines of communication bearing on the hnies. Among a 
poonle of rbadmakers, Trajan was one of tho greatest, and 
we liave definite evidence from inscriptions that some of 
tho military roods in this region were constructed by him. 
llio more secure control whii h the Romans now maintained 
over the territory within tho luneg tended to its rapid 
civilization, and tho Roman influence, if not the Roman 
arms, soon began to affect powerfully the regions beyond. 

After his careful survey of the Rhine end of the great 
defensive barrier, Trajan proceeded to consider it and plan 
it from the Danube. From the age of Tiberius onwards 
the Romans possessed the whole southern bank of the 
river from its source to tho Euxino. Bui the precarious 
tenure of their possession had been deeply impressed on 
them by tho disasters and humiliations they had under- 
gone in these districts during the reign of Domitian. A 
prince had arisen among the Dacians, Decebaius by name, 
worthy to be jJacod at the head of all tho gn^at barbarian 
antagonists of Rome. Like Maroboduus, he was able to 
combine the forces of tribes commonly hostile to each 
other, and his military ability almost vtent the length of 
genius. After he had swept the province of Moesia bare, 
ho was defeated by one of Domitian 's lieutenants, but 
tbe position of affairs on tbe Danubio-Rhenish border was 
still so thieatening iliat the emperor was glad to conclude 
a treaty which confened extraordinary advantages on his 
foe. Not only did the Romans stipulate to pay to Dece- 
baius an annual -ubsidy, which he must have regarded as 
a tribute, but they agreed to supply him with engineers 
and craftsmen skilled in all kinds of construction, but 
[)articularly iu the erection of fortifications and defensive 
works. During the nine or ten years which had elapsed 
since the conclusion of this remarkable treaty, the Dacian 
prince bad immensely sti engthqued tho ajiproaches to his 
kingdom fiorn the Roman side. Ho had also equipped 
and drilled his formidable army after the Roman fashion. 
It was imjmssiblo for a soldier like Trajan to endure tho 
conditions laid down by Domitian ; but the conquest of 
Dacia had become one of the most formidable toskr that 
had ever confronted the empire. Trajan no doubt planned 
a war befoic ho left the Danube for Romo late in 99. 

The arrival of the emperor had been aw»aitcd in the 
capital with an impatience which is expressed by Pliny and 
by Martial.^ All that had happened since Trajan’s eleva- 
tion to the throne had raised high at Rome the hope of a 
prosperous and glorious reign. As he eiitcicd the city 
and went on foot to the Capitol, the plaudits of tlie 
people were unmistakably genuine. During his stay in 
the city he riveted more firmly still the affections both 
of the senate and of the people. The ret( nciliation of 
the empire wuth liberty, inaugurated, as Tacit us says, by 
Nerva, su^^med now to bo securely achieved. Tiajan was 
absolutely open and simple, and lived witli men at Rome 
as he had lived with his soldiers wJnlc on .service, lie 


^ It has been coiucf not iiuinobubI\, that the (retnianta ot 
Tacitua, writUMi al this penod, liwl loi out* of its ninih the onli^^litun- 
inent of Iho ]^inan8 oontmiing tho toinu(I.d>h‘ tlmi ictei of the 0«r- 
mans, BO that they might at oiifchcii luoip leiulilj ^Mth the tiupeior s 
prolonged alwnce and be ptepared tor the nccesbity ol decisne action 
m tho frontier. 
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realized the senate's ideal of the citizen ruler. The assur 
ance that no senator should suffer was renewed by oath. 
All the old republican formalities weru Diost punctiliously 
observed — even those attendant on tlio emperor’s election 
to the consulate, so far as they did not involve a restora 
tion of the old order of voting at the coraitia. The vene- 
ration for republican tradition is curiously attested by the 
reproduction of many republican types of coin struck by 
senatorial officers. Trajan seized every opportunity for 
emphasizing his view that the prince^^s was merely the 
greatest of the magistrates, and so w^as not above but 
under the laws. He was determined, he said, to be to 
his subjects such a ruler as he had desired for himself 
when a subject. There is a pretty story to the effect that 
he handed the commander of the pnvtoriaiis his sword, 
and said, Use it for me if I do well, but against me if I 
do ill,” Martial, who had called Domitian his lord and 
his god, now cried, **ln him we have no loid, but an 
imperator ! ” Real power and influence were accorded 
to the senate, which had now, by the incorporation of 
members whose origin was provincial, become in a manner 
representative of the whole empire. Trajan associated 
with the senators on equal terms, and enjoyed in their 
company every kind of recreation. All pomp was dis- 
tasteful to him, and discarded by him. There was practi- 
cally no court, and no intrigues of any kind were possible. 
The approach to his house was free, and ho loved to pass 
through the city unattended, and to pay unexpected visits 
to his friends. He thirsted for no senator’s blood, aiid 
used severity against the dehUores alone. There was but 
one insignifleant conspiracy against him during his whole 
reign. Though not literary himself, Trajan conciliated 
the literary men, who at all times had close relations with 
the senate. His intimate, M. Licinius, played an excellent 
Meecenas to his Augustus In his efforts to win the affec- 
tions of Roman society, Trajan was excellently aided by 
his wife Rlotina, who was as simple as her husband, bene- 
volent, pure in character, and entirely unambitious. The 
hold which Trajan acquired over the people w^a.s no less 
firm than that which he maintained upon the army and 
the senate. His largesses, his distributions of food, his 
public works, and his spectacles \roro all on a generous 
scale. The exhibitions in the arena were perhaps at their 
zenith during his tenure of jtow^er. Though, for some un- 
explained reason, ho abolished the mimes, so beloved of 
the populace, at the outset of his reign, ho availed himself 
of the occasion of his first triumph to restore them again. 
The people were delighted by the removal of the imperial 
txtdra in the circus, whereby five thousand additional places 
were provided. Taxation was in many directions reduced, 
and the financial exactions of the imperial officers controlled 
by the erection of a special court. Elaborate precautions 
were taken to save Italy from famine ; it is said that corn 
for seven years’ consumjition at the capital was retained 
in the granaries. Special encouragement was given to 
merchants to import articles of food. The corporation 
of bakers was organized, and made more effective for the 
service of the public. The internal trade of Italy was | 
jiowerfully stimulated by the careful maintenance and 
extension of the different lines of road. But tiie most 
striking evidence of Trajan’s solicitude for his people’s 
welfare is found in his institution of the alimnita^ whereby 
means were provided for the rearing of poor and orphan 
children in Italy. The method had been sketched out by 
Nerva, but its great development was due to Trajan. The 
moneys albtted by the emperor were in many cases sup- 
plemented by private benevolence. As a soldier, Trajan 
realized the need of men for the maintenance of the 
empire against the outer barbarians, and he preferred 
that these men should be of Italian birth. He was only 
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carrying a step farther the policy of AttgusfolC^hhjf 
a system of rewards and penalties had tried to encourage 
marriage and the nurture of children. The actual effect 
of Trajan’s regulations is hard to measure ; they were 
probably more effectual for their object than those of 
Augustus. The foundations were confiscated by Fertinax, 
after they had existed less than a century. 

During the year 100, when Trajan was consul for the 
third time, Pliny, who had been designated consul for a 
part of it, was appointed to deliver the Panegyric ” which 
has come down to us, and which forms the most important 
source of our knowledge concerning this emperor. Pliny’s 
eulogy of Tr^an and his denunciation of Domitian are 
alike couched in extravagant phrases, but the former per- 
haps rests more uniformly on a basis of truth and justice 
than the latter. The tone of the Panegyric ” certainly 
lends itself to the supposition of some historians that Trajan 
was inordinately vain. That the emperor had an honest 
and soldierly satisfaction in his own well-doing is clear; 
but, if he had had anything like the vanity of a Domitian, 
the senate, ever eager to outrun a ruler’s taste for flatter}, 
would never have kept within such moderate bounds. 

Towards the end of 100, or early in 101, Trajan left 
Rome for the Danube. Pretexts for a Dacian war were 
not difficult to find. Although there was no lack of hard 
fighting, victory in this war depended largely on the work 
of the engineer. The great military road connecting 
posts in Upper Germany ivith those on the Danube, which 
had been begun by Tiberius, was now extended along the 
right bank of the river as far as the modern Orsova. The 
year 1 01 was spent mainly in road-making and fortifica- 
tion. In the following campaign, after desperate fighting 
to the north of the Danube in the mountainous region 
of Transylvania, such as Caesar never encountered in ull 
his Gaulish wars, the capital of Dccebalus was taken, and 
ho was forced to terms. Ho agreed to raze all fortresi>ch, 
to surrender all weapons, prisoners, and Roman descrteis, 
and to become a dependent prince under the suzerainty of 
Rome. Trajan came back to Italy with Dacian envoys, 
wlio in ancient style begged the senate to confirm the con- 
ditions granted by the commander in the field. The em- 
peror now enjoy^ his first Dacian triumph, and assumed 
the title of Dacicus. At the same time he royally ontei^ 
tallied the people, and no loss royally rewarded his biave 
officers. But the Dacian chief could not school his high 
spirit to endure the conditions of tlio treaty, and Trajan 
soon found it necessary to prepare for another war. A 
massive stone bridge was built across the Danube, near the 
modern Turn Severin, by Apollodorus, the gifted architect 
who afterwards designed the forum of Trajan. In lOri 
began the new struggle, which on the side of Decebalus 
could now only lead to victory or to destruction. The 
Dacians fought their ground inch by inch, and their army 
as a whole may be said to have bled to death. The prince 
put an end to his own life. His kingdom became an 
imperial province ; in it many colonies were founded, ana 
peopled by settlers drawn from different parts of the 
empire. The work done by Trajan in the Daniibian 
regions left a lasting mark" upon their bistoiy. The 
emperor returned to the capital in 100, laden with rap- 
tured treasure. His triumph outdid in splendour all thobc 
that went before it. Games are said to have been held 
continuously for four months. Ten thousand gladiators 
contended in the arena, and eleven thousand be^ts were 
killed in the contests. Congratulatory embMsies came 
from all lands, even from India. The grand arid enduring 
monument of the Dacian wars is the noble pillar which 
still stands on the site of Trajan’s forum at Rome. 

The end of the Dacian wars was followed by seven years 
of peace. During part of that time Hiny was imperial 






legate in the provinoes of Bithynia and Pontoe, and in 
constant communication with Tngan, The correspondence 
is extanti and gives us the means of observing the prin- 
ciples and tendencies of the emperor as a civil governor, 

Tlie provinces (hitherto senatorial) were in considerable disorder, 
which Pliny was sent to cure. It is clear from the emperor's letters 
that in regard to nine out of ten of the matters which his anxious 
and deferential UmU referred to him for his decision he would 
have been better ^deased if the legate had decided them for him- 
self. Tndan’s notions of civil government were, like those of the 
duke of Wellington^ strongly tinged with military prepossessions. 
He regarded the provincial ruler as a kind of olHcer in command, 
who ought to bo able to discipline his province for himself, and 
only to appeal to the coinmnnaer-in-chiei in a difficult case. In 
ad^ng^liny about the diiforent free communities in the jtro- 
vinoes, Tngan ^owed the same regard for traditional rights and 
privileges which he had exhibited in face of the senate at Romo. 
At the same time, thi^ae letters bring home to us his conviction 
that, particularly in financial affairs, it was necessary that local 
self-government should be carriod on under the vigilant 8U|)or- 
visioii of imperial officers. The control which he began in this 
way to exercise, both in Italy and in the provinces, over the 
**muuicipia” and *'libeno civitates," by means of agents entitled 
(then or later) “ corroctores civitatium liberarnin,” was earned 
continually farther and farther by his successors, and at last ended 
in the complete centralization of the government. On this account 
the reign of Trajan constitutes a turning point in civil as in 
military history. In other directions, though wo find many 
salutary civil measures, yet there were no far-rcaching schemes 
of reform. Many details in the administration of the law, and 
particularly of the criminal law, wore improved. To cure corruption 
in the senate the ballot was introduced at elections to magis- 
tracies. The finances of the state wore economically managed, 
and taxpaj^ers were most carefully guartlcd from oppi^ssion. 
Trajan never lacked money to expend on great works of public 
utility; as a builder, be may fairly be compaied with Augustus. 
His /orum and its numerous appendages were constructed on a 
magnificent scale. Many regions of Italy and the provinces 
besides the city itself benefited by the care and munificence which 
the emperor bestowed on such public iin))rovcnicnts. His attitude 
towauls religion was, like that of Augustus, moderate and con- 
servative. The famous letter to Pliny about the Christians is, 
according to Roman Mens, merciful and Ciiiisidvrate. It was im- 
possible, now^evci for a Homan magistrate of the time to rid him- 
self of the idea that all forms of ichgion must do homage to the 
civil power. Hence the coiitlict which made Tiajan upiiear in the 
eyes of Christians like Tertullian the most iiifanious of inonstcis. 
C)n the whole, Trajan's civil adniinistiation w’us sound, cateful, 
and sensible, rather than brilliant or epoch-making. 

In 113 or 114 Trajan left Italy to make war in the 
East. The never-ending Parthian problem confronted him, 
and with it were more or less connected a number of minor 
difilculties. Already by 106 the position of Rome in the 
East had been materially improved by the peaceful annexa- 
tion of districts bordering on the province of Syria. The 
district of Damascus, hitherto a dependency, and the last 
remaining fragment of the Jewish kingdom, were incor- 
fiorated with Syria ; Bostra and Petra were permanently 
occupied, and a great portion of the Nabathiean kingdom 
was constituted the Roman province of Arabia. Rome 
thus obtained mastery of the most important positions 
lying on the great trade routes from East to West. These 
changes could not but affect the relations of the Roman 
with the Parthian empire, and the affairs of Armenia, be- 
came in 114 the occasion of a war wdiich has been described 
under Pebsxa, voL xviii. p, 603. Trajan’s campaigns in 
the East ended in complete though brilliant failure. In 
the retreat from Ctesiphon (117) the old emperor tasted for 
almost the first time the bitterness of defeat in the field. 
He attacked the desert city of Hatra, westward of the 
Tigris, whose importance is still attested by grand ruins. 
'Ebe want of water made it impossible to maintain a large 
force near the city, and the brave Arabs routed the Roman 
cavalry. Trsgan, who narrowly escaped being killed, was 
forced to withdraw. A more alarming difficulty lay before 
him. Taking advantage of the absence of the emperor in 
the far and possibly by an understanding with the 
leaders of the rising in Armenia and the annexed portions of 


Parthia, the J ews all over the East had taken up arms at the 
same moment, and at a given signal. The massacres they 
committed were portentous. In Cyprus 240,000 men are 
said to have been put to death, and at Cyrene 220 , 000 . 
At Alexandria, on the other hand, many Jews were killed. 
The Romans punished massacre by massacre, and the 
complete suppression of the insurrection was long delayed, 
but the Jevre made no great stand against disciplined 
troops. Trajan still thought of returning to Mesopotamia, 
and of avenging his defeat at Hatra, but he was stricken 
with sickness and compelled to take ship for Italy. His 
illness increasing, he landed in Cilicia, and died at Helinus 
in that country about the end of July 117. Trajan, who 
had no children, had continually delayed to settle the sue 
cession to the throne, though Pliny in the “ Panegyric ” 
had pointedly drawn his attention to the matter, and it 
must have caused the senate much anxiety. Whether 
Hadrian, the cousin of Trajan, was actually adopted by 
him or not is impossible to determine ; certainly Hadrian 
had not been advanced to any great honours by IVajan. 
Even his military service had not been dibtinguisiied. 
Plotina asserted the adoption, and it was readily and most 
fortunately accepted, if not believed, as a fact. 

The senate had decreed to Trajan as many triumphs as 
he chose to celebrate. For the first time a dead general 
triumphed. When Trajan was deified, he approjiriately 
retained, alone among the em})crors, a title he hud won for 
himself in the field, that of “ Parthicus.” He was a patient 
organizer of victory rather than a strategic genius. Ho 
laboriously perfected the military machine, which when 
once set in motion went on to victory, ^iluch of the work 
he did was groat and enduring, but the last year of his life 
forbade the Romans to attribute to him that,/>//cfVcr« wdiich 
they regarded as an inborn quality of the highest generals. 
Each succeeding emperor was saluted with the wish that 
he might be “ better than Trajan and more fortunate than 
Augustus.” Yet the breach made in Trajan’s /eliritaff by 
the failure in the East was no greater than that made in 
the fflicitas of Augustus by his retirement from the light 
bank of the Rhine. The question whether Tiajan’s 
Oriental policy was wise is answered emphatically by 
Mommsen in the affirmative. It w^as certainly wise if 
the means existed which were necessary to carry it out 
and sustain it. But succeeding history proved that those 
means did not exist. The assertion of Momm^en that the 
Tigris was a more defensible frontier than the desert line 
which separated the Parthian from the Roman em]>iic can 
hardly be accepted The change would ci*rtaiiily have 
created a demand for more legions, which the resource^t of 
the Romans were not sufficient to meet without danger to 
their possessions on other frontiers. 

The records of Trajan’s reign are miserably deficient. Our best 
authority is the 68th book of Dio t’assius; then comes the “ Pane- 
gyric ” of Pliny, with his conespomlcnce. Tin* facts to be gathered 
from otlier ancient wntm are seatteied and seaiity Fortunately 
thomscriptions of the time rig ahuudaiit and inipoi taut. (>( modetii 
histories which comprise the leigii of Trajan Die l)t*sl in English is 
that of Mcrivale; hut that in German by II. SLhiller /.///<* 
romiachen KaiRcrzeilf Gotha, 1883) is more on a level nilli leeent 
inquiries. There aif speiinl woiks on Trajan by II KmiicIvc 
(GU atrow, 1837), Do la hergo (Paris, 1877), and l)n*nu«*i (in M. 
liiidingor’s Ufit^ersnLchunffm zur romischen Kaiscrgcschu htu Leipsic, 
1868). A |)appr by Mommsen in //emes in. j»p. 30 , entitled 

“Zur liObeusiesichichto des jiuigei*en riiiiius,” im nii]>ortaiit foi the 
chronology of Trajan’s reign. (d* 1^* ) 

TRALEE, a market-town and seaport, and the chief 
town of Kerry, Ireland, Is situated on the ^llyraullon or 
Leigh river, about a mile from where it discharges itself 
into Tralee Bay, and on the Great Southern and AVestern 
Railway, 21 miles north-west of Killarney and 18 south- 
west of Listowel. It is a neat, well-built, and compara- 
tively prosperous town. The principal public buihiings are 
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the court-house, the town-hall, the com exchange, the 
chamber of commerce, the workhouse, the infantry bar^ks, 
the county hospital, and the fever hospital. A ship canal, 
permitting the passage of ships of 200 tons burden, and 
construct^ at an expense of £30,000, connects it with 
Tralee Bay. Coal, iron, and timber are imported, and 
there is a considerable export of grain. There is a large 
trade in butter. The population of the town in 1871 was 
9506 and in 1881 it was 9396. 

Tralee, anciently Traleigh, the “strand of the Leigh,” owes its 
origin to the foundation of a Dominican monastery in 1218 by 
John Fitz-Thomas, of the Geraldine family. During the reign of 
Elizabeth it ^aB in the possession of Sail Desmond, on whose for- 
feituie It came into possession of the Dennys. At the time of the 
rebellion in 1641 the English families in the neighbourhood asked 
to be placed in the castle under the charge of Sir Edward Denny, 
but dining his absence a surrender was&ade. The town was in- 
corporated by a charter in the 10th of James 1., and had the privi- 
lege of sending two memliers to the Irish parliament Though 
distianchised at the IJuioii, it obtained the privilege of returning 
one member in 1832, but in 1885 it was merged in the county. 

TRAMWAY. Originally a tramway signified a wheel 
track laid with timbers, and afterwards with iron plates, 
having a flange on the inner edge by which wheels of the 
ordinary sort wore kept in the track (see Railway). The 
introduction of the flanged wheel and edge rail caused 
tramways to be supersede by railways, but not until many 
miles of tramroads had been laid and successfully worked 
in various parts of the United Kingdom. Although the 
name is sometimes given to a light railway, by a tramway 
is now generally understood a street railway, constructed 
so as to interfere but little with the ordinary traffic, on 
which vehicles having flanged wheels are propelled by 
animal or mechanical power. Tramways in this sense 
originated in the United States. 

A street railway for passengers was laid in New York 
in 1832, but it was soon removed on account of the 
accidents caused by it. In 1852 a French engineer, 
Loub&t, revived tramways in New York, and they were 
soon afterwards laid in other American cities. A short 
line was also laid in Paris in 1853. The rails used wore 
of wrought-iron, 5 inches wide, having a groove for the 
flanged wheels of the cars If to 2j[ inches wide and 1 to 
IJ inches deep (fig, 1). To lessen the inconvenience to 
ordinary traffic occasioned by 
this rad, the “ step rail ” (fig. 2) 
was introduced, consisting of a 
flat surface 3 to 5 inches wide, 
which can be used by ordinary 
wheels, and a raised tread on 
the outer side 1 inch higher and 
1^ inch wide, on which the 
flanged wheels of the cars run. 1 

This form of rail is still very general in America, and is a 
good one for the tramways, though not for the general public. 
In 1858-9 Train, an American, endeavoured to obtain an 
Act of Parliament authorizing tramways in London ; failing 
in that, he laid tramways, by consent of tbe road author- 
ity, first in 1860 at Birkenhead, and soon afterwards in 
London. The rail laid at Birkenhead had a step of J inch 
between flat surfaces 3 inches and inches wide. That 
laid in London was narrower, with a step of half an 
inch, but the slippery flat surface and the step of the rail 
caused serious inconvenience and numerous accidents to 
carriages, and the tramways were removed in a few 
mont^, after one of them had been successfully indicted 
as a nuisance. In Birkenhead, in spite of complaints of 
the inconvenience caused to the genend traffic, the original 
rails remained until 1864, when, after a short length had 
been laid as an experiment with a rail of the grooved 
section now in general use (fig. 3), the whole of the tram- 
way, several miles in len^h, was relaid with it. Tbe 



tramway was subsequently indicted as a nuisance, but the 
trial resulted in a verdict in favour of the grooved rail. 
In 1868 an Act of Parliament authorizing the construction 
of about 6J miles of tramways in Liverpool was obtained ; 
and in 1869-71 Acts for 61 miles of tramways in London 
were passed, and were soon followed by other Acts for 
tramways in Glasgow, Dublin, Edinburgh, and other pro- 
vincial towns. 

In 1870 the Tramways Act was passed, enabling the 
Board of Trade to make provisional orders authorizing the 
construction of tramways in Great Britain, with the con- 
sent of the local authorities, and giving considerable powers 
for regulating tbeir construction and working. % the 
Act the gauge, unless otherwise prescribed by special Act, 
is to be such as will admit of the use of carriages con- 
structed for use on railways of a gauge of 4 feet 8^ 
inches. Tramways for which Acts had been previousl} 
obtained were of 4 feet 8^ inches gauge, to comply with a 
standing order intended for railways, and not to make 
them available for railway rolling stock, which the narrow 
groove of an ordinary tramway rail will not admit. There 
is reason to think that a narrower gauge, such as 3 feet 
6 inches, is often sufficient and preferable to tbe 4 feet 8Ji 
inches gauge. 

Tramways in tow^ns, authorized by provisional order, 
are to be constructed in tbe middle of tbe road, and 
are not to bo so laid that for 30 feet and upwards a 
less space than 9 feet 6 inches shall be left between the 
outside of the footpath and the rail, if one-third of the 
owners or occupiers of premises abutting upon that part of 
the road object. Vehicles are thus enabled to stop at the 
road side without hindrance from the tramcars. To leave 
9 feet 6 inches on each side of a single line of tramway of 
4 feet inches gauge a street must be upwards of 24 
feet wide. No carriage used on a tramway must extend 
more than 1 1 inches beyond tbe outer edge of the wheels, 
and there must be a space of at least 15 inches between 
the sides of the widest carriages or engines to be used, 
when passing one another. A width of not less than 3 
feet 2 inches between double lines and at passing places 
is thus necessary, and a double line of tramway, leaving 
9 feet 6 inches space on each side, requires a street at 
least 32 feet 6 inches wide between tbe footways. In nar 
row roads there is a convenience in having the tramway 
at the side, and it is sometimes provided for in special 
Acts. The space between the rails, and for 18 inchts 
beyond them, is repairable as part of the tramway. Towei 
is given to local authorities to purchase tramways at the 
expiration of twenty-one years, and they may be removed 
under certain circumstances. 

It appears from a parliamentary return that in 1886 
there were 779 miles of street tramways open for traffic in 
Great Britain, on which a capital of £11,503,438 had been 
expended, the net receipts for the year being £563,735, and 
the working expenses 79 per cent, of the gross receipts. 

Tlie grooved rail first laid in England was 4} inches wide and 
an inch thick, having a tread 
or rolling Surface for the wheel 
1} inches wide, and a groove ) 
inch deep, f inch wide at the 
bottom, and li inches wide at 
the top (fig. 3). Tbe rail was 


;imbor laid on cross sleepers, 
and secured to them ^ angle 
brackets and spikes. This rail 
and method of layii^ were gene- 
rally adopted, but it was mun< 
that the heads of the spikes wore 
off, and the rails required rc' 
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spiking, and split ana worked loose at tbe joints. A rau ano 
as the hox-rail was introduced, having flanges below on each s » 
th«u*igh holes in which clips are driven to fasten the rail to the r 
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This oonBtitatM a good fastening, and the flanges gire stiffness 
to the rail, bat the clips cause gaps between the rail and the paving 
stones, which lead to the formation of rats alongside the rails. The 
longitudinal timbers, instead of being laid on cross sleepers, on which 
the paving does not bed well, are often fixed in cast-iron chairs con- 
nected by transverse tie-bars. A bed of concrete is always laid under 
the longitndinal timbers, and should extend to the whole width of 
the paving. The rails first laid weighed 40 lb {Ksr yard, bat it was 
soon found desirable to increase the weight to 60 lb per vard. It is, 
however, impossible to fish the jointe of rails like the aWe, and it 

l^^ned the ends of the rails, dislocated the pavmg, imd damaged 
both the tramway cars and ordinary vehicles. Tramways proved 
hardly able to withstand heavy street traffic ; and to provide for 
steam traction a stronger form of rail and a bettor system of perma- 
nent way became necessary. Many forms of iron bearings have been 
devised, tbe rail being either supported continuously or on chairs 
at intervals. In the best of these the tram rail can be replaced 
when worn without disturbing the foundation. In the system used 
in Liverpool cast-iron longitudinal sleepers woigliing 80 and 90 1b 
a yard carry steel rails of a T section (tig. 4) weighing 40 lb a yard, 
both sleepers and rails being held down by bolts to jaws anchored 
in the concrete foundation. The rails can be renewed and the 
sleepers can be taken up with very little disturbance of the paving. 
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Steel rails of a flatfooted or a bridge section, and of such a depth I 
as to constitute both rail ami H)eo{>er, arc also used. In some of the 
latest and best exain]ile8 tho rail is of a flatfootod section (tig. 5), 

6 or 7 inches deep, and 6 or 7 inches wide at the base, weighing 
65 to 93 lb per yard. Tho head has a groove eitlicr planed out or 
rolled in it, giving the usual prolile to th(3 upper surface. Tho 
joints arc fished in the ordinary way, and are as strong as the rail 
Itself, ('rose ties are soinetiines used, but when the nul is slightly 
bedded in tho concrete founilation they are disiiensed with. The 
paving is set in cement close against the rail, and is bedded directly 
or ill sand on the base of the rail, upon which there is a bearing of 

or 2 inches. Such a tramway will stand steam traction and 
the heaviest street traftlc, but the rail, which is of an expensive 
section, requires entire renewal when tho head is w'oru out Iron 
or steel continuous bearings are less elastic, and thereJ^Ue more 
jarring and noisy than timlier sleepers. 

The profile of the upper surface of tiiiu) mils has been little altered 
since the first grooved rail was devised for llirkeuliead m 1868, 
though slight modifications liavo been made in the form of the 
groove W'lth tho object of lessening tractive i-esistanre For tho 
sake of the ordinary traffic the groove should not exceed 1 inch in 
width, and a rounded section with sides splaying oiitw'ards facili- 
tates tho forcing out of the mud niid dirt. A nearly upright side 
next tho tread or rolling surface with a splay on the inner side 
throws tho mud away from the whccl.^ The upper corners of tho i 
rail should be angular, to make as thin a joint as possible nctwoeii • 
the rail and the paving. Tlicio has been a tendency to diininish 
tho width, and a rail as narixiw as 3 inches has been laid. A 
deviation from tho usual profile has been adopted in Liverpool, 
whore the groove is in the middle of a rail 3 1 inches wide. 

A tramway must not only afford a good rolling surface capable of 
bearing tho weights running on it, but it must also be able to lysist 
the shocks of heavy vehicles crossing tho rails in all directions. 
The space between the rails, and for 18 inches beyond tlioni, which 
is repairable with the tramway, is always paved, sometimes in pro- 
vincial towns and in the suburbs of London with wood, but generally 
with stone sets in the best manner on a concrete foundation. The 
setsalon^ide the rail should be carefully dressed and fitted to make 
s thin joint. There is much extra wear, and a tendency to form a 
rut aloi^de the rail, arising from ordinary wheels using the tram 
rail, and unless the surface of the jiaving is kept to tho level of the 
rail the wheels of caniagos are caught by the rail, and damage and 
Mcidents are caused, ft resist the wear near tho rails, chilled cast- 
iron blocks have been used where tho traffic is great On a mac- 
sdamized road there is the same tendency to form a rut along the 
outer edge of the tramway paving, which is to some extent prevented 
oy giving a serrated edge to the paving. There is always ^eat dim- 
oulty in keeping the road surface to tho level of the paving, and » 
better to pave the entire width of a street in which a tramway is laid. 


Although cars can bo drawn round very sharp curves, the latter 
should be as easy as possible. A radius of 160 to 200 feet is the 
least that should bo used when there is any choice, but necessity 
may compel the use of curves of 50 or even SO feet radius. On 
such curves, however, the cars are liable to be strained, and the 
resistance to traction is greatly increased. 

A single line of tramway must have passing places for the cars, 
consisdng of pieces of double lino of length sufficient to hold two 
cars at least, with connecting curves and the necessaiw iioiuts and 
crossings. Where steam or other mechanical power is to bo used 
the passing loops shoiild be at least 200 feet in length. There is 
inevitable delay and interference with the street traffic at Ttassing 
places, and wheio cars are to bo run at freipieiit intervals it is 
better to lay down a double line if the street is wide enough. It 
is a great advantage to the ordinary traffic to have the cars moving 
always in the saum direction on the same line of rails. 

For horse traction fixed points of chilled cast-iron or steel arc Points 
sutlicient, as the driver can turn his horses and direct tho car on to and 
either line of rails. When mechanical power is used, drop points cross- 
or movable points are required. In the former the groove leading mgs. 
into the road to be taken is of the full jlepth, and the other groove 
shallow, so that the engine and cars naturally take Ibo former. 

On coming out of the shallower groove to the deeper there is, how- 
ever, a drop encountered uliich IS damaging to tho rolling stock, 
and especially to the engines. Movable ]>oints require setting by 
hand, or they are actuated by a spring or balance weight. In one 
form of spring point one groove is filled up bv a tongue which is 
pressed down by wheels passing out of a loop, hut which forms the 
aide of the groove for wheels running tho opposite direction. A 
spring point of steel, which is forced a.sidft by the fiangc of the 
wheel passing out, and shuts close again by its ow’ii elasticity, is 
also successfully used. A movable ]U)mt on one side of the way 
is sufficient. Crossings arc either built up from rails cut to the 
required angle, or they arc cast solid in steel or chilled iron. Fill- 
ing pieces of the same inaterml, roughened on the surface for foot- 
hold, are insetted betwvim the rails at tho angles of juunts and 
crossings, lioth points and crossings wear rapidly, and are trouble- 
some to maintain in good condition, and when not so maintained 
are dangerous to ordinary traffic. 

The tramcars genoi.illy in use in the rnitcd Kingdom are con- Cars, 
structed to carry 22 persons imsule and 24 outside. They are 16 
feet long in tho body, or 24 feet including tho platforms at each 
end, ana weigh 2J to 2} tons when empty and about 5J tons when 
fully loaded. Smaller cars to carry 20 or 14 persons inside, drawn 
by one horse, '>ro useful to run at short intervals ivheii the tratfic 
is not great, a freqr 'lit service of cars being a great element of 
success. The car wheels are usually of steel or chilled iron, with 
a flange half an inch deep, and arc fitted with powerful biakcs. 

The axles arc about 6 feet apart, giving a short wheel-liase to 
enable the cars to pass sharp ciiives, Imt W’llh the disad vantage of 
overhanging ends. Tars be drawn by mecbani»*al ]»ower, espe- 
cially if outside passengers are to bo carried, should have a flcxiolo 
wheel-base, either by means of bogie frames or radiating axles. 

In Hamburg and Copenhagen tramcars have wheels without flanges, 
and a small guiding wheel running in the gioovc, winch can bo 
raised to allow tbe car to leave the track. 

The tractive force required on a straight and level tiainw^ay is Traction, 
found to vary from to of the load, accoidiiig to the con- 
dition of tho rails. On a tramw'ay in average (omhtioii it is 
about Tho rosistence is thus at tlie be.st iiearh double that 
on a railway, and sometimes as much as on a good pavement. 

This is due to die friction of the flange of the wheel in the grooved 
ml, and to the circumstance that the latter is always more or leas 
clogged with dirt. The clearance between the ibiiige and the 
groove is necessarily small, ns tho fonnor must have bufficiont 
strength, and tho lattei must be. nariow. The least inaccuracy of 
gauge, therefore, causes extra friction, which is greatly increased 
on curves. By removing tho flanges from two ot tbe four wheels 
of a tramway car Tresca found tnat the resistance wn.M reduced 
from lirr to liv fl*® 1®®^* The resiatauco duo to graiity is of 
course not lessened on a tramway ; and, if of fbe loud be the 
tractive force required on the level, twice as much, or tlioloa*!, 
will be required on a gradient of 1 in 100 and three times as much 
on a gradient of 1 in 50. To start a trarncar, four or five limes as 
great a pull is required as will keep it in motion aftcnvaids, and 
the constant starting alter stoppages, esi>ocialIy on inclines, is 
very destructive to horse.s. Horses eniplijycil on tiamways aio 
worked only a few hours a day, a day’s woik being a journey of 10 
or 12 miles, or much less on steep gradients. In London a tram- 
car horse bought at the age of five years ba.s to bo sold at a low 
price after about four ycansT work. On tho Ediri burgh tramw^ays, in 
consequence of the steep gradients, the horses last a less time, and 
they have to be constantly shifted from stei'p to easier gradients. 

The cost of traction by horses is generally 6d. or 7d. jior miio for 
two horses, and more when the gradients are sleep. 

The application of steam as a motive power on street tramwavs 
is attends with special difficulties, arising from the conditions 
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under which the engines have to work. A tramway engine must 
be able to draw its load up steep gradients, demanding perhaps seven 
or eight times the power required on a level, and it must have 
the necessary adhesion without being too heavy for the permanent 
way. It must bo capable of traversing sharp curves, of going 
backwards or forwai-os with safety, and of stopping and starting 
quickly. For the safety and convenience of tbe public the Board 
of Trade require that tramway engines shall have brakes to each 
wheel, to bo applied by hand and by steam, a governor so arranged 
as to shut on the steam and apply the brakes uhen tbe engine 
excf^eds the speed of 10 miles an hour or other stated 8i»eed,'an 
ludicator to show the s}>eed, a whistle or hell to be sounded as a 
warning, and a fender to push aside obstructions; the engine 
must be free from noise produced by blast, and from clatter of 
machinery such as to constitute a reasonable ground of complaint; 
and the machinery and fire must be concealed frmn view; no 
smoke or steam must be emitted so os to constitute any reasonable 
ground of complaint to pussengors or the public. 

The first attempt to use steam on a modoni tramway was ivitli 
Grantham’s combined engine and car. li was about 25 feet long, 
having a vertical boiler iii a central coiupaitiiiciit, with the steam 
cylinders below, dilving one pair of wlieels 2 feet 6 inches in 
diameter* It cariied 20 pu.ssenger8 inside and 24 outside, weighing 
64 tons empty and 12 tons when fully loaded. In a later car the 
boiler and machinery were at one end, and the body of the car was 
carried on a bogie frame. In a combined engine and car the 
weight of the car and p.i88ongers is utilized for adhesion of the 
driving wheels, and this is conveniently ofiected in Rowan’s (^r, 
in which there are two four-wheel bogies, the loading one currying 
the engine and boilet, and half the body of the car and i^assongers. 
The engine can be detached from the car for repair and another 
engine can be substituted iu a fcAV minutes. Economy of railing 
stock, and the advantage of being able to use cars intended for 
horses, are in favour of iiidejierident engines. They are usually iu 
general consti uction similar to locomotives, but arc enclosed so as 
to resemble iu outward appearance a shoit tramcar. The cylindeis 
are 6 to 9 inches in diameter, with a stioke of 10 to 12 inches. 
The w'heels arc coupled, 2 to 3 feci iu diameter, and the engines 
weigh 4 to 6 tons with fuel and water. The governor to shut off 
steam and apply the brakes when auy determined s|K'ed is attained 
is actuated either by the engine wheels or by an independent 
wheel to prevent the possibility of the brakes being put on when 
the driving-wheels slip. An eiiectual way of reiideitng the exhaust 
steam invisible is to condense it by posbiug it through water in a 
tank, or through a shower of water let off at each blast, but %%hen 
the water gets hot it must be chax\ged, nud in streets it is difficult 
to get rid of the hot water. Several methods of superheating by 
passing the exhaust steam through the fire have been adopted, but 
they are all attended with an increased consumption of fuel, which 
in cold damp weather is cnnsidcrablo. It is now prefeiTed to pass 
tbe steam into tubes exposed to the air on the top of the eu^ne 
car, Iroin which the condensed water is returned to the feed-tank, 
to be again pumped into tbe boiler at a high tcuqierature. Any 
steam remaining uncondensod })asses into the smoke-box. Com* 
pound cylinders have been ajiplied to tiwmway engines giving a 
greater lange of iiowor, economizing fuel, aud rendering the exhaust 
steam eiisier to deal with. The extra complication oi a coin|K>uud 
engine is, however, a drawback. 

The cost of steam traction wdth engines of ordinary bire is gene- 
rally 3d. to 4d. per mile run by the engine, and more on lines writh 
steep gradients. To this must be added for depreciation 10 iKir 
cent , or, according to some authorities, 16 pel cent, on the original 
cost of the engines, making altogether 4d. to 6d. jht mile run on a 
tramway with average gradients. 

Firelobs engines were first tried in New Oi learns, and have been 
in successful use ou tiamw^ays in Franco tor some years. The 
motive powfr is obtained from water heated under piessuro to a 
very high tem|>eraturo in stationary boilers and carried in a 
reservoir, whore it gives oil’ steam as the pressure and temfierature 
are reduced. Two tons of water heated to mve a fiteam-pressuro of 
250 lb to the square inch serves for a run of 8 or 10 miles, leaving 
more than of the water and a pressure of 20 to 26 lb abovo tbe 
atmosphere on returning to the boiler. Largo boiler-power is 
required to reheat the engine reservoirs quickly, and this cannot 
be afforded for only a few engines, but, when worked on a sufficient 
scale, the fireless engines are claimed to be economical, the economy 
resulting from the generation of tlie steam iu large sta^'onary 
boilers. 

Compresses oir as a motive power offers the advantage of having 
neither steam nor the products of combustion to be got lid ol 
In Scott Moncrieffs engme, which was tried on tbe Yale of Clyde 
tramways in 1876, air was compressed to 310 lb on the square inch, 
and exfiauded in the cylinders from a uniform working pressure to 
that of the atmosphere. There is a considerable loss of heat during 
the expansion of the air which is attended with a serious loss of 
pressure, and in M^karskFs systeoi, which has been in use for tbe 
propulsion of tramcaxi at Nantes for seven years, the loss of prss* 


sura is considerably lessened by heating the air during expansion. 
The air, at a presburs Of 426 lb per square inch, is stored m cylindrical 
reservoiie beneath the car, and before use isjpassed through a vessel 
three quarters full of water heated to fiOO** F., by which it is heated 
and mixed with steam. The heat of the latter is absorbed by the 
air during its exiiansion, first to a w'orkiug pressure whicli can be 
regulateu by the driver, aud then to atmosjiherio pressure in tlie 
cyliudei's. At Nantes the average cost lor three years for jitopol. 
Itnga car holding 84 persons was about fid. jier mue. 

In San Francisco a main ebargod with air at a pressure of about 
120 lb itor squaio inch has been laid along the tram route, irom 
which reservoirs on the cars are charged by means of stnndpiiies 
and flexible connexions at convenient points, the operation taking 
a very short time. The inventor claims to utilize 80 per cent ol 
the power applied to the compressor. 

Street tramways worked means of a wiie rope have been m 
successful o|)eratiou in San Francisco since 1878. There are now 
upw^ards of 24 miles of double line in San 
Fraiiuisco, aud 10 miles in Chicago, aud the 
system is beiu^ adopted in other American 
and colonial cities. It has also been in 
oi»eration in England at Highgato HQl for 
several years, and is about to be adopted in 
other localities. The motive power is trans- 
mitted from a stationary engine by a rope of 
steel wire running alw*ays in one direction 
up one track and down the other, in a tube 
midway between the rails, ou pulleys which 
aio arranged so as to suit curves and changes 
of gradient os well as straight and level 
lines. Over the rope is a slot { inch wide, 
in which travels a nat arm of 
steel connecting the dummy 
car with the grim)er which 
grasps the cable. The flat arm 
IS iu three pieces, the two 
out^r ones constituting a frame 
w'hich carries the lower jaw of 
thegripper, with grooved rolleis 
at each end ot it, over which * 
the cable runs when the gripper 
is not in action. The uj>pcr 
jaw is canted by the 


middle piece, 
till ■ 
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which 

slides witliin the outer 
frame, and can be de* 
piessed by a lever or- 
Bcraw, })rcssing the ^ 
cable firstou the i oilers, 
aud then on the low’cr 
law until it is firmly 
held. The speed ot tlie 
cable, which is gene 
rally 6 to 8 miles an 
hour, is thus imparted ^ 
to the car gradually 
and without jei k. The 
aiiaiigements for jiass- 

and cars fioni one hue to the other at the end of the loavl, foi 
keening the cable uniformly taut, and for crossings and jum tioiis 
wjUi other lines arc of considerable ingen- 
uity. When the cais are cast off from the ; 
cable tliey must bo stopped by liuud brakes, 
which on stec]) giudieuts especially must 
be of great power. 

The system has advantages ou double 
lines with low and easy curves when the 
gradients are long and steep, and it can be 
employed ou gradients too steep for steam 
traction. On level lines it is doubtful if it „ . 

could compete in economy with steam, or ^ ^ ^ r 

even with horse traction, unless with a very frequent service of rars, 
though then it presents the advantages ol being compaiativeiy 
quiet, and free from smoke aud steam, and of aduiitting « 
service of cars with little extra cost On the cable roads ot 



Francisco it has been found that, of the average daily ‘ 

. ^ . is expended iu moving the cables, &c.. F 

cent for the cars, aud 4 iier cent for passengers- It w consuici 


ployed, 68 per cent 


that it is practicable to utilize in moving cats and 
much as 50 iier cent of the power, provided the cars aie m y 
loaded and run at short intervals. . 

Electricity has been applied os a motive power on a turn j 
about 2 miles long at Blackpool. The current i$ oonvej id by 
copper conductors in a central channel beneath the roadway, 
is communioatdd to the motors in' ^e car by a collector run s 





upon thd eondtuiton irnd iMutsing through a narrow alit in the 
channel. The return current pawes through the rails. The cars 
carry as many as 56 passengeis on a level line. Traniaays have 
also been worlced by accumulators at Antwerp and Brussels, but the 
weight of them appears to be at present prohibitory to this method 
of applying electricity, except for short trips. See Traci ion. 

For foliar Infonoation, twe D. K. Claik, Ttammif*, Mr Conttrvetton mid 
MaitUmane$i F. setafen, Let Trammvi et /«$ 0teniim dt Per tnr Hautn. 
“ Street TwonwayS/* Proe, G if.. vSl. 1 -vol. Ixvii.; “ The Working of Tiam- 
eayt by Steam ” /M. rol. Ixxlx.; and F. B. SinUli. CaMt Trumitapt. (r C ) 

TEANCE. See Sleep ; also Magnetism (Animal). 

TRANI^ a seaport of Italy, on the Adriatic, in the 
provinco of Bari, and 26 miles by rail west-north-west of 
that town, still retains its old walls and bastions, with the 
citadel, now used as a prison. Some of the streets remain 
much as they were in the mediaeval period, and many of 
the houses display more or less of Norman decoration. 
The cathedral, on a raised open site near the sea, dating 
from about the year 1100, is a basilica with three apses, a 
large crypt, and a lofty tower. The arches of the Roman- 
esque portal are beautifully ornamented, in a manner 
suggestive of Arab influence ; the bronze doors, executed 
by Barisanos of Trani in 1175, rank among the best of 
their period in southern Italy. The capitals of the pillars 
in the crypt are fine examples of the Romanesque. The 
interior of the cathedral has been barbarously modernized. 
The vicinity of Trani produces an excellent wine (Moscado 
cli Trani); and its figs, oil, almonds, and corn are also pro- 
fitable articles of trade. The harbour was once deep and 
good, but latterly has got silted iq). The population of 
the town in 1881 was 25,173 (commune 2.), 6 17). 

Tiani is the Tu7rnu?n of the itineranca It first became a 
llounshing place under the Koimnns and duiiug the crusade^, Imt 
attained the acme of its piosperity as a scat of trade with the East 
under the Angoviiie princca. Several sy nagogues continue to afford 
an indication of its former eoinnienial piospciity 

TRANQUEBAR, a seaport town in the Tanjore district 
of Madras presidency, India, in 11 ' 1' 37^' N. lat. and 
79“ 53' E. long. In the 17th century it belonged to the 
Danes; it was taken by the British with other Danish 
settlements in 1807, but restored in 1814, and finally 
imrchasod in 1815 for a sum of £20,000. In Danish 
times Tranquebar was a busy port, but its prosperity has 
fluctuated considerably of late years, and is now at a very 
low ebb. It was the fiist settlement of Protestant mis- 
sionaries in India, founded by Zicgenbalg and Plutschau 
(Lutherans) in 1706; and as a niission ^ Nation it still 
retains its importance. 

TRANSBAIKALIA {Zahakuhhitfa Ohla^t\ a ])rovince 
hto 1 ^^^i^ern Siberia, to the east of Lake Baikal, has Irkutsk 
on the west, Yakutsk on the north, the province of Amur 
on the east, and Mongolia on the south. Its area 
(240,780 square miles) is about as grent as that of Austria- 
Hungary, but its pojnilation is under lialf a million. With 
regions of a purely Siberian character on the one hand, 
and including on the other the outer borders of the 
Mongolian stejipes and the ui)per basin of the Amur, 
Transbaikalia forms an intermediate link between Siberia, 
Mongolia, and the northern Pacific littoral. The mountains 
of the Yablonovoi Khrebet, which run in a north-easterly 
direction from the sources of the Kcrulou to the bend ot 
the Olekma in 56“ N, lat,, divide the province into two 
quite distinct parts : to the west the upper terrace of tlie 
high East Asian plateau continued from the upper Selenga 
and Yenisei (from 4000 to 5000 feet high) towards the 
idateau of the Vitim (3500 to 4000 feet) ; and to the east 
the lower terrace of the same plateau (about 2800 feet 
high^, which appears as a continuation of the eastern 
Gobi. The continuity of the high })iateau extending from 
the upper Selenga to the upper Vitim was for a long time 
overlooked in consequence of a broad and deep valley by 
which it is intersected. Beginning at Lake Baikal, xt 
pierces the huge north-western border-ridge of the plateau, 


and runs eastward up the Uda, with an imperceptible 
gradient, like a gigantic lailway cutting enclosed between 
two steep slopes, sending anotoer branch south towards 
Kiakhta. After having served, through a succession of 
geological periods, as an outlet for the water and ice which 
accumulate on the plateau, it is now utilized for the two 
highways which lead from Lake Baikal over the plateau 
(3500-4000 feet) to the Amur in the east and the Chinese 
depression in the south. Elsewhere, the high and massive 
border-ridge on the north western edge of the plateau can 
bo crossed only by diflficult footpaths. The boider-ridge 
just mentioned, pierced by the wide opening of the Selenga, 
runs from south west to north east under different names, 
being known as Khamar-daban to the south of Lake Baikal 
(the Khamar-daban peak raising its bald summit to a 
height of 6900 feet above the sea), and as the Baiguzin 
Mountains (7000 to 8000 feet) along the eastern bank of 
the Barguzin river, while farther to the north-cast it has 
been described by the present writer under the names of 
the South Muya and Tchara Mountains (6000 to 7000 
feet). Resting its south-east base on the plateau, it 
descends steeply on the north-west to the lake, or to the 
broad picturesque valleys of the Barguzin, the Muya, and 
the Tchara. Larch, fir, and cedar forests thickly clothe 
the ridge, whose dome shaped rounded summits (goltsy) 
rise above the limits of tree vegetation, but do not reach 
the snow line (here above 10,000 feet). The high plateau 
itself has the aspect of an undulating table-land, intersected 
by low ranges, which rise some 1500 or 2000 feet above its 
surface, and are separated by broad, flat, and marshy 
valleys, which the rivers languidly traverse till they find 
their way across the border-iidges. Those of the valleys 
which are better drained have fine meadow lauds, but as a 
whole the plateau has the appeal ance, especially in the 
north, of a wet or marshy prairie in the hollows, while the 
hills are thickly clothed with forests (almost exclusively of 
larch and biioh). Numberless lakes and ponds occur along 
the river courses. Tungus hunters find a livelihood in the 
forests and on the meadows, but permanent agricultural 
settlements arc impossible, corn seldom ripening on account 
of the eai ly frosts. The lower parts of the broad and flat 
valley of the Djida have, however, a few Cossack settle- 
ments, and on the upper Selenga and Yenisei Mongolian 
shepherds (Uryankhes and Darkhates) inhabit the high 
grassy valleys about Lake Kossogol (5360 feet above the 
sea). Quite diffeient is the lower terrace of the plateau, 
occupied by the eastern (xobi and the Nertchinsk region 
of Transbaikalia, and separated from the above by the 
Yablonovoi ridge. This last is the south-eastern border 
ridge of the higher terrace. It rises to 8250 feet in the 
Sokhondo peak, but elsewhere its dome-shaped summits 
do not exceed 5000 or COOO feet. When crossing it from 
the north-west, about Tchita, the traveller hardly perceives 
that ho is approaching the great water-parting between the 
Arctic and the Pacific oceans. Numberless lakes, with flat 
undefined borders, feed streams which flow lazily amidst 
marshes, some of them to join the great northwaid intis, 
others to find their way to the Amur and the Pacific. Li>u 
bills rise gently above the edge of the ])latcau, hut an 
I abrupt slope descends towards the southeast, wIkio the 
i hill foots ot the Yablonovoi are nearly 1500 ami -ODO feet 
! lower then uu the north-west, (''limate, thu.i, ami laiina 
I suddenly change as soon as the Yablonovoi has been 
crossed ; the steppes of Daiiria (continuations ot tlioso ot 
the Gobi), covered with a bright liiMiiiant vcgttatiun, 
meet the view of the spectatoi. The Siberian flora gives 
way to the much richer Daunan floia, hIiilIi in turn is 
exchanged for the Pacific littoral floia as soon as the 
traveller descends from the lowci terrace ot the plateau 
towards the Manchurian plains and lowlands. 


/ 
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The lower terrace, occupied ia Transbaikalia by the 
Nertchinsk district, has the character of a steppe, but is 
also intersected by a number of ranges, all running south- 
west to north-east, and all being plications of Silurian and 
Devonian rocks, containing silver, lead, and copper, and also 
auriferous sands. Agriculture can be easily carried on in 
the broad prairies, the only drawbacks being droughts, and 
also frosts in the settlements in the higher close valleys of 
the Nertcbinsk or Qazimur Mountains. The lower terrace 
is in its turn fringed by a border-ridge — the Groat Khingan 
— which has, with reference to the lower terrace, the same 
characters as the Yablonovoi in relation to the upper, and 
separates Siberia' from northern Manchuria. This import- 
ant ridge, as shown elsewhere (vol. xxii. pp. 3, 4), does not 
run from south to north, as represented on the old maps, but 
from south-west to north-east ; it is pierced by the Amur 
near Albazin, and joins the Okhotsk ridge, which in its turn 
does not join the Yablonovoi Mountains. The mountains 
drawn west and east on older maps to connect the Yablo- 
novoi with the Okhotsk ridge have no actual existence. 

The rivers belong to throe different systems,-— the affluents of 
Lake Baikal, of the Lena, and of Ihe Amur. Of the first the 
Selenga (800 miles long) rises in the Haiighai Mountains of north- 
western Mongolia, one of its great tributaries (the Khm-gol) being 
an emissary of Lake Koasogol. It flows past Seleughinsk and 
enters Lake Baikal from the south-east, forming a wide delta. The 
Tchikoi, the Khitok, and the Uda are its chief tiibutaries in 
Trnusbaikalia.^ The Bar^izin and the Upper Angara are two large 
tributaries of Lake Baikal ft om the noith-east Of the tributaries 
of the Lena, the Vitim with its affluents (Kateugd, Tsipa, Muya, 
Katar, Katakaii) flows on the high ]»laleau through uninhabited 
regions, as also does the Olekma. The tributaries of the Amur, 
which 18 formed by the junction of the Shilka and the Argufl, are 
much more important. The Aigufi, which at a (juite recent epoch 
leceived the waters of the Dalai-iiur, and thus had the Keruleh for 
its source, is no longer in communication with the lapidly drying 
Mongolian lake, and has its soutces in the Gall, which flows from 
the Great Khingan. It is not navigable, but receives the Gazimur 
aud several other streams which water the Nertchinsk mining 
district. The Shilka is formed by the union of the Onon and the 
Tchita rivets, and is navigable from the town of Tchita, thus being 
an important channel of transit to the Amur. 

Lake Baikal, with an area of 12,430 S(|uare miles (nearly equal to 
that of SwitrerUnd), extends in a half crescent from south-west to 
north-east ; it has a length of over 400 miles and a uidih of from 
20 to 53 miles. Its level ia 1561 feet above the sea.^ About 
the middle it is divided into t\io }>arts, the Great T^ake and the 
Little Lake, by the island Olkhon and the ])en]n.sula of Svyatoi 
Nos, whi<’h closely approach one another. Between the two there 
is a submerged ridge, which must ho considered ns a continuation 
of the Bdrguziu Alps. The wide delta of the Selenga nariow's the I 
Gieat Lake in its middle part, aud renders it more shallow in 
the east than in the west — tlie gieatest depth (4186 feet) Imving 
been leachod by l)r Godlevski in the south-west. The depth of 
the Little Lake does not exceed 210 feet. According to Tchersk), 
the trough now occupied by tlie base had its origui m three sepa- 
i.itc synclinal valleys, wrhich date from the Azoic e|)ocb, and were 
gulfs of the ocean duiing the Silurian or lluronian period. They 
loalestrd at a much later epoch.** Of other lakes, the Gusiuoye 
and Lake Baiint on the Vitim plateau, and Oioii at its base, arc 
worthy of notice. Many lakes yield common salt or sulphate of 
natron. 

The liigli plateau consists of granites, gneisses, and syenites, 
covered wuth Laurentun schists. Silurian and Devonian marine 
dejmsits occur only on the lower tei race Since that time the i egion 

lias not been umlor the sea, aud only freshwater Jurassic de])osits and 
coal-bt^ds are met with in the depressious. During the Glacial 
^ iHjriod most of the liigh terrace of the plateau and its border ridges 
were undoubtedly covoied with vast glaciers. Volcanic rocks of 
more recent origin (Mesozoic ?) are met with in the north-western 
liorder ridge and on its slojies, as wdl as on the Vitim idateau. 
During the Glacial period the fauna of the lowest paits of Tiaus- 
baikalia W'os decidedly arctic; wdiile during the Lacustrine or 
Post-Glacial ])eriod it was covered with numberless lakes, the 

1 Steamers have ascended the lower Selenga and the Uda up to Vcikneudinak. 

9 According to the levelling made in 1S7r>~7(» from Zvctitiugoloviik, in Oren- 
burg, to Lake Baikal. There is uncertainty as to tlie atisolute altitude, that of 
Zvmoegolovak, SIS feet, haring atiU to be veiified. See i/em. Jtu$g. Geogr, Soc.: 
Phtfi* Oeogr,^ voL xv., 1885. 

* I. Tehenky,*** Besnlta of «no Exploration of l.ake Baikal,'* in Mem, Rutt, 
Ofogr, Sot , , Phift, Qeogr,^ voL xv., 1888, with a geological map on a acule of 7 
miles to an Inch; Fr. Schmidt’a repm In the jrearly Report of the Ruwian Qeo- 
graphieal Society for 1888 (both Haaiian). 


shores of which were inhabited by Neolithic mdn. Only few traces 
of ^ese have remained, and they are rapidly drying up. Earth- 
quakes are very frouuent on the shores of l4ike Bailiuil, especially 
at the mouth of the Selenga, extending as far as Irkutsk, Barguzui, 
and Seleiighinsk; in 1862 an extensive area was submerged by the 
lake. Numerous mineral spriugs, sonie of them of high repute, 
are spread all over Transbaikalia. The chief of them are the liut 
alkaline springs (180® F.) at Turka, at the mouth of the Bargu/m 
whither hundtws of patients resort annually, tliose of PogroniiM 
on the Uda (very similar to the Seltzer spring), those of Motokova 
near Tchita, and those of Darasun in the Nertchinsk district (veiy 
rich in carbonic acid and phosphate of iron). 

Tlie flora aud fauna of Transbaikalia, owing to their intermeJiatii 
character botween a ))uroly Siberian flora and fauna and thos(> 
characteristic of the Mongolian and Manchurian regions, have beta 
the subject of maiW careful iuvestifmtions since the time of Palhib 
down to those of TurezauinofT, Middeudorif, Schrenck, Rodde, au<l 
PolyakoflT. Their various characters in different parts of tliis c x. 
tensive territory could not be described without entering too lai^r^iy 
into details. The reader may consult the works of the autlioid 
just named (see vol. xxii. p. 12). 

The climate is, as a whole, exceedingly dry and extreme. Tim 
winter is cold and ihy ; snow is so trifling that the horses of tlio 
Buriats find their food thi*oughout tho winter on the stopjies, and 
in tho very middle of the winter wheeled vehicles are used all ovci 
the west To the east of the Yablonovoi ridge tho Nertchinsk 
district feels the influence of the North Pacific moiisoou region, 
aud snow falls more thickly, esjiccially in the valleys, but tlie 
summer continues to be hot and dry. On tho high plateau, f vm 
the summer is cold, owing to the altitude and the humidity ansint; 
from the marshes, aud tho soil is frozen to a gicat depth. In the 
vicinity of Lake Baikal the moderating influence of the guat 
water-basin is felt to some extent, and tnero is a cooler sutninei , 
in winter exceedingly deep snow covers the goltsys aud valle\ s i)f 
tho mountains around the lake.^ 

The population (497,760 in 1882) is exceedingly sjioise, unless 
the immense uninhabitable s{iaces of tho plateaus bo left out of 
account. Even on tho lower terrace iieaily the whole of ihe ugioit 
on the loft bank of the Shilka is unsuited for agricultuie, as also 
are the Gazimur Mountains, whcie only a few settleis gam a Ineli- 
hood in some of the valleys, btrugcling against an unlu.il thy 
climate and the influence of goitre. The Kubsiaii population tl.ot* 
gatheis around the cioan mines of the Nertchinsk distiut, ahik 
the stepixis are occupied hy Buriats. A succossion of villages, 
supported partly by agricultuie and partly by hunting and tiadt* 
with Mongolia, are settled along the Shilka between Tchita ami 
Sryctensk, while farther down tho liver flows in such a ^m 1<1 
mountaiu region that only a few iainilie(i aic settled, at diet imis 
some 20 miles apart, to maintain comiuunicutioii. The saint is tiuc 
with regard to the lower Argufl. Tho valleys of the Uda, tin l«u\ci 
Selenga, aud esiiechilly tho Tchikoi and tho Khitok have be t n 
occupied since the la»giiiiiing of the century by liaskoliiiks, 
have leceived tho name of Semciakiyo on account of Ibtu Uige 
(compound) families, and there one finds, in a condition of piosjKuty 
such as is unknown in Russia prosier, some of tho hnest ie|)itscii 
latives of the Russian laco. The remainder of the btcp])e oi the 
Uda is occupied by Buriats, ^hile tho forests and maislichof the 
plateau are the hunting grounds of the nomad Tiiiimi.scb. Orth 
tho valley of Die Djida in the bouth of the Khamar-dabaii is m ith <1 
in its lower paits. 

The Ruasiaiis of Transbaikalia present a great vanefy of ethno- 
logical typos Mainly owing to the difficulties of comuiuincafiou, 
many Oj cat Rusbiiiii J{a#.kolniks and Little Russian settkis bivo 
preserved their etliuogmphical featuios puio from any adrnixluit , 
while there are, on the other hand, villages in the Nertthinsk 
district, chiefly composed of the earliest Busstau bcttleis, whr n 

g reat admixture of Tuugusian or Mongolian blood ibobscMahir 
n Die upper Argufl the Cosbacks are in featuies, cliaidrUi» km 
guage, amt manners largely Mongolian. The Russmiis along tie 
Chinese frontier constitute a sopaiate voieJeo of the TiansbaikaJiun 
(’ossacks. There is great uncertainty as to the ninnhcis ot tin 
Buriats ; they are obtimated at about 150,000. The Tunguscs iiuiu- 
her only a very few thousands. , 

Agiicultiire is carried on to a limited extent hy Ihe Buiints 
all Russian settlements ; but it prospers only in the valle\b or wes 
Tmu.sbaikalia, aud parDy in the NertebinsK region, while m 
steppes of the Argufl and Onon even the Russians lesort luienv i 
cattle-breeding a7id trade, or to hunting. On the whole, ^ 
to be imiKuled; siiiumer wheat and summer rye, oats, 

I the chief crops in tho east, winter rye not being sow n J 
sequence of the want of snow. CatUe-rearing is extensively wir 
on, especially by the Buriats, but their herds and flocks, w 
wander freely over the steppes throughout tho winter, 
destroyed in groat numbers by tbe snow-storms of siinng. J . 
ing is an important occupation, oven with the Rubsimi s, nia^ y 

4 »• Dm KUma von Ost-Slblrlon,” by A. Woydkolf, to Meteor, Zetti^y 
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wliom'lMWV tWr liomoi in October to enend six weeke in the taiga 
(foroet*i«on). The ^eriee of Lake Baikal and the lower parts 
of its moente are important Enonnous quantities of Salmo 
Mvi ave taken every year; and, although the curing is most 
primitive, the annual yield is valued at £20,000. The HoXtm 
i/iytaaZttt. S* (Ksyrhyfu^ua^ and 8. fiuviaHlU are also taken 

possibilities of discoveries of gold are absorbing all the 
industrm forces of Transbaikalia. Gold-diggings occur chiefly in 
the basins of the Sbilka and the upper Vitim, ali^ on the Tchikoi 
and the Khilok. No less than 25,400 lb is extracted annually by 
private enterprise, and about 8200 lb by the crown, at the Kara 
^Id-diggings, where nearly 1400 convicts are employed. The 
silver mining formerly carried on at several crown works is now 
on the decrease (see Njbsrtcuinsk) ; the quantity extracted in 1884 
was only 241 lb. Kvory kind of manufactured ware has to be 
imported from Russia ; and even petty trades are almost unknown 
in the villages. 

The trade of the province is chiefly represented hy that of 
Kiakhta. The Cossacks on the fi-ontier carry on some trade in 
brick-tea, cattle, and hides with Mongolia. The export of furs is 
of considerable value. 

The communications of Transbaikalia are limited to the great 
Amur highway, which fringes tlie south coast of Lake Baikal and 
passes throughrVorkhneudlnsk, Tchita,and Nertchinsk to Sryetcnsk, 
whence steamers ply down to the nioutli of the Amur ; in winter, 
further communication vrith the Amur beyond Sryctensk is main- 
tained on sledges on the ice of the Shilka, but in the autumn and 
apring a borseoack journey as far as Kumara is the only tiossihle 
mciliod of reaching the middle Amur. Steamer communication is 
also maintained for six or seven mouths across l^ke Baikal, fioin 
I’osolskoyo, at the month of the Selenga, to Listvciiichnuya, 40 miles 
from Irkutsk. A highway connects Verkhncudinsk with Soleng- 
liinsk and Kiakhta, and communication on the stcpiies of the Argufl 
and the < ' non os well as uji the BargUKiii is easy. The rest of Tmus- 
baikalia can bo visited only on horseback. 

Transbalkr . is dividcll into five districts, the chief towns of 
which (with populations in 1880) are Tcliita, capital of the j'rovince 
(12,600 inliaDitaiits), Barguzm (800), Nertchinsk (4070), Seleiig- 
hinsk (1150), and Verkhneudinsk (4150). Kiakhta has 4290 
inhabitants, and Sryctensk, being at the licad of the navigation, is 
a rising town. (P. A. K.) 

TRANSCASPIAN REGION {Zaht^hjshaya Oblast), 
m extensive territory to the east of the Caspian, annexed 
by Russia within the last fifteen years, is bounded on the 
S. by the highlands of Khurasan and Afghanistan, on the 
N. by Uralsk (from which it is divided by a lino drawn 
from the Mortvyi Kuttuk Bay of the C/aspian to the south 
extremity of Lake Aral), on the N.E. by Khiva and 
Bokliara, and on the S,E. (where it penetrates towards 
Herat on the slopes of the Paropamisus, and includes the 
Badhyz plateau) by Afghan Turkestan. ISo defined, it has 
an area of 220,000 square miles. 

Although nine-tenths of this territory consists of unin- 
habitable desert, an interest attaches to it on account of 
the great physical chaiige.s it has undergone during the 
Post-Glacial period. Since Pallas visited its borders, and 
still more since Humboldt discussed its history, it has 
never ceased to attract the attention of geogra])hers. In 
fact, some of the most interesting problems of gergrapliy, 
such as those relating to the changes in the course of the 
daxartes and the Oxus, the bifurcation and the oscillation 
of a great river, and the supposed periodical disappearance 
of Ijake Aral, arc connected with the Transcaspian deserts ; 
and it is bore that wo must look for a clue to the great 
physical changes which transformed the Mediterranean of 
Western Asia— the Aral-Caspian and Identic basin — into a 
wries of separate seas, and desiccated them, powerfully 
influencing the distribution of floras and faunas, and com- 
pelling the inhabitants of Western and (central Asia to 
enter upon their great migrations But down to a very 
recent date the dry and barren deserts, peojiled only by 
Wandering Turcoman bands, remained almost a teira irwog- 
nita, and only now are we beginning to make the veiy 
first steps towards their really scientific exploration. 

A mountain chain, in length comparable to tlio Alps, soparates 
the deserts of the Transcaspian from the highlands of Khorasan. 
It runs from north-west to south-east, and appears as a continua- 
tion of the Caucasus. It begins in the Krasnodovsk peninsula of 


the Caspian, under the names of Kuryanin-kora and Great Balkans, 
whose ma^s of ^nite and other crystalline rock reach a height 
of more than 6000 feet. Farther to the south-east these are con- 
^nuedin the much lower Little Balkans and Kyuren-dagh (2000 
feet), the Kope|)et-dagh, Kosty-dagh, Asilma, and Zaryn-kul, — the 
name of i^^iefrat-dugh or Kopi^t-dagU being often now used to 
designate the whole chain which rises steep and wild above the flat 
dewrts from the Caspian to the river Murghab,— a stretch of 600 
miles. In structure it is homologous with tlie Caucasus cliain ; it 
ap|wars ^ an outer wall of the Khorasan plateau, and is separated 
from It by a broad valley, which, like the Rioii and Kura valley 
of Iranscauciisia, is uateied by two rivers flowing in opposite 
directions,—- the Atrck, which flows north-west into the Caspian, 
and the Keshefrud, which flows to tliu south-east, ami is a tribu- 
tary of the Murghab. On the other side of this valley the Allah- 
daghand the ^inalund border-ridges (9000 to 11,000 feet) fringe 
the edge of the Khorasan plah’au. At its south-eastern 'extremity 
this outer wjill loses its regularity where it meets with the spurs 
of the llindu-kusb. Descending towards the steppe witli steep 
stony slo]>es, it rises to heights of (5000 ami 9000 feet to the 
east of Kizil-arvat, while the jiasses which lead from the I'urco- 
man deserts to the valleys of Khorasan are seldom as low as 3500, 
usually rising to 5000, 6000, and even 8500 Icet, and in most 
cases being very diflicult. This wall is jnerced by but one wide 
opening, that between the (Jreat and Little Balkans, through 
which tJie sea w’hich once covered the stej>] e maintained eonuexiou 
with the Caspian. 

While the Allali-dagh and Binaluiid bonler-rulges are dncfly 
composed of crystalline rocks and metamorphic slates covered with 
Devonian deposits, a series of more recent foniutions— Upper and 
Lower Cretaceous, and Miocene — are shown in the outer wall of the 
Koitet-dagh. Here again we And that the mount.uns of Asia which 
stretch towards the north-west oontiiiucd to be uplifted at a 
geologically recent epodi. Quaternary deposits liave an e\ tensive 
development on its slopes, and its liiUibots ale bordeied by a 
girdle of loess. 

The loess tovnw‘c, called ‘‘Atok** (“mountain base”), is but 
narrow, ranging in wultb irom 10 to 20 miles; still its chain of 
settlements Jiave rendered it possible to lay dow'ii a railway which 
now connect'^ the Caspian with Sarakhs. It is very feitilo, but 
could produce nothing without irrigation, and tin* streams flowing 
from the Kopet-dagh an* few and meagre. The winds which leach 
the northern slope of the mountains have been dej>iived of all 
their moistuie in crossing the Kaia-kum— the Bla<‘k Sands of the 
Turcoman desert ; and even su(‘li ram as fulls on the Konet-dugh 
(lOJ inches ' t Kizil-avvat) too often reaches the soil in the sha)»c 
of showers wdiich <’ » not saturate it, so that the average relative 
humidity is but 56 and the average nebulosity only 3 9, as against 
62 mid 4T at even so dry a place as Kiasnovodsk. Still, at those 
places w’here the mountain 8trf*ams aic closer to one another, as at 
(Tcok-tepn, Askabad, Lutfalnul, and Kabka, tlio villages aie more 
po]mlous, and the houses arc suiiouudcd by gaideiis, c\(.iy st^uare 
yard and every tree of wliicb is fed by iirigation. 

Beyond this nanow strip of iirigated laud begins the ilescrt,- 
the Ivara-kiirn, — which extends fiom the nitnintauis of Khorasan 
to Lake Aral and the Ust-Urt, and lioin the Lasjiian to the Amu, 
iuton noted only by tin* oases of Mei v and Tcjcfi. It appeji s, liow - 
e\er, tliat the terrible shifting sands blown into hai'khai}^ or 
elongated hills, sometimes 60 and 60 fe»*i in height, an* gnuipetl 
chiefly in the west, wkere the country has mon* iecu)11) emeiged 
fioni the sea. Farther to tho east the /vcrr/Z/f/nwin more si.il»le, 
their slo|K*8 being eoverod with bushes (foi llic most leafless), 
tho caiikvans sometimes follow their cicsts, ami tin* shifting aamls 
occupy restricted spaces. Lai go areas aiiiidst the sands ai c i)ccupn*d 
by iakyrsy or flat surfai'es coveied with clay which is luid as a lule, 
but becomes almost iiiqtassablo after heavy rams, lii these iakyrn 
tho Tureomaiifl dig ditches, diuining into a kind of cistein — the 
-wdiero tho w'atcr of the spring r.vins keej»s lor u few months. 
Wells arc sunk also along the routes of tho cara\ans, and watei 
is found in them at depths of 10 to 50 or o(*c{iMonuIlv 100 le»*t and 
more. All is not desert in the strict sense ; iii sju'ing tln*io is loi 
the most part a covering of grass, which allows of jjiurm v - .i< ro.ss 
tho desert There are foolputlis in several diioctions, csprci.illy 
from the irrigated and cultivated Atok towards Khiva. 

The vegetation of tho Kara-kum cannot be d<*sciil)«d as poor; 
the typical r^jireseiitative of the sand dcs(*its of Asm, tin* saksaiil 
{AiialHisis Ammodendron), has been almost destn)\«*<l within tin* 
last hundred yeai*8, and never appeara in fonsis, hut the hoidcis 
of the B^iaccs covered with salted clay are biigliieind hy foicsts of 
tamarisk, which are inhabited by gieat iniinbeis ot the 
warbler (Atraphornis araUnsis)—\i lyjncal inhabit.njt ot the 
sands, — sparrows, and ground-choughs (/Wo/v.s); tlie Uoubara 
macqymniL Gray, though not frequent, is cliaiadeiislic of the 
region. Hares and f^oxes, jackals and wolves, niaimots, moles, 
hedgehogs, and one species of iiiarfeii live in the sleppt*, osnecially 
in spring. As a whole, tho fauna is richer than might bo sup- 
posed, while in the Atok it contains representatives of ail the 
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The lower terrace, occupied in Transbaikalia by the 
Nertchinsk district, has the character of a steppe, but is 
also intersected by a number of ranges, ail running south- 
west to north-east, and all being ])lications of Silurian and 
Devonian rocks, containing silver, lead, and copper, and also 
auriferous sands. Agriculture can be easily carried on in 
the broad prairies, the only drawbacks being droughts, and 
also frosts in the settleihents in the higher close valleys of 
the Nertchinsk or Qazimur Mountains. The lower terrace 
is in its turn fringed by a border-ridge — the Great Khingan 
— which has, with reference to the lower terrace, the same 
characters os the Yablonovoi in relation to the upper, and 
separates Siberia from northern Manchuria. This import- 
ant ridge, as shown elsewhere (vol. xxii. pp. 3, 4), does not 
run from south to north, as represented on the old maps, but 
from south-west to north-east ; it is pierced by the Amur 
near Albazin, and joins the Okhotsk ridge, which in its turn 
does not join the Yablonovoi Mountains. The mountains 
drawn west and east on older maps to connect the Yablo- 
novoi with the Okhotsk ridge have no actual existence. 

The rivers belong to three different systems, — the afiiueuts of 
Lake Baikal, of the l^ena, and of the Amur. Of the first the 
Selenga (800 miles long) rises in the llanghai Mountains of north- 
western Mongolia, one of its great tributaries (the Ehin-g;ol) being 
an emissary of Lake Kossogol. It fiows |^st Selenghinsk aim 
enters Lake Baikal from the south-east, forming a wide delta. The 
Tchikoi, the Khitok, and the Uda are its chief tributaries in 
Transbaikalia.^ The Barguziu and the Upper Angara are two large 
tributaries of Lake Ilaikarfrom the north -east Of the tributaries 
of the Lena, the Vitim with its afftuents (Karenga, Tsipa, Muya, 
Katar, Katakaii) flows on the high plateau through uninhabited 
regions, os also does the Olekma. The tributaries of the Amur, 
which is formed liy the junction of the Shilka and the Argufl, are 
much more important. The Argufl, wdiich at a quite recent cfioch 
received the waters of the Dalai-nor, and thu.s had the Kerulefl for 
its source, is no longer in communication with the rapidly drying 
Mon^liau lake, and has its sources iu the Oafi, which flows from 
the Great Khingan. It is not navigable, but receives the Gozimur 
and several other streams which water the Nertchinsk mining 
district. The Shilka is formed by the union of the Onoii and the 
Tchita rivers, and is navigable from the town of Tchita, thus being 
an important channel of transit to the Amur. 

Lake Baikal, with an area of 12,430 si[uaremileb (nearly equal to 
that of Switzerland), extends in a half crescent from soiith-WTst to 
iiorth-eobt ; it has a length of over 400 iniios and a uidih of from 
20 to 53 miles. Its level is 1561 feet above the sea.^ About 
the middle it is divided into two x^rts, the Great Lake and the 
Little Lake, by the island Olkhou and the |>eniij8ula of Svyatoi 
Nos, which closely appioach one another. Between tlie two there 
iH a submerged ridge, which must bo conside/ed as a continuation 
of the Burguziu Alps. The wide delta of the Selenga iiariows the 
Gloat Lake iu its middle pait, and renders it more shallow in 
the east than iu the w'cst — the greatest denth (4186 feet) having 
been reached by l>r Godlevski in the south-west. The depth of 
the Little Lake docs not exceed 210 feet. According to Teherbky, 
the trough now occuiued by the base had its origin iu three sepa- 
i.ite byiichnal valleys, which date fram the Azoic epoch, and were 
gulfs of the ocean duiiiig the Silumn or Huronian x^eriod. They 
coalesced at a much later exioch.® Of other lakes, the Gusiuoye 
and Lake Baiiiit on the Vitim plateau, and Oron at its base, are 
w'orthy of notice. Many lakes yield common salt or sulxibate of 
natron. 

The higli plateau consists of granites, gneisses, and syenites, 
covered with l^auientian schists. Silurian and Devonian marine 
deposits occur only on the lower terrace. Since that time the region | 
has not boon under the sea, and only freshwater Jurassic deposits and I 
coal-beds are met with in the depn^ssions. During the Glacial 
, |»eriod most of the high terrace of the plateau and its border ridges 
were undoubtedly covered wdth vast glaciers. Volcanic rocks of 
more recent origin (Mesozoic ?) are mot with in the north-western 
border ridge and on its slopes, as well as on the Vitim jdateau. 
During the Glacial jieriod the fauna of the lowest parts ot Trans- 
liaikalia was decidedly arctic; w'hile during the Lacustriuo or 
Post-Glacial period it was covered with numberless lakes, the 

1 Steanien have ascended the lower Selenga and the Uda up to Vcikneiidlnsk. 

9 According to the levelling made In 187A~76 from Zvoriiiogolovdk, In Oren- 
burg, to Like Baikal. There It uncortsinty an to the absolute altitude, that of 
Zverinogolovik, 816 feet, having still to be veiifled. See Hem. Rum. Qeogr. See.: 
Phut. Geoffr., vol xv., 1885. 

9 1. Tcheri^y,'**Rosn1tf of tne Exploration of Lake Baikal,** In Mem. Rum. 
OeoffT. See. , Phpt. Oeoffr,, vol. xv., 1886, with a geological map on a scale of 7 
miles to an inch; Fr. Schmidt’s report in the yearly Rt^( of the Russian Geo- 
graphical Soci^ for 1886 (both liiuslan). 


shores of which were inhabited by Neolithic man. Only fgfr traces 
of these have remained, and they are raxudly dryhig up. Earth- 
quakes are very frequent on the shores of Lw Baikal, espeoially 
at the mouth of the Selenga, extending as far as Irkutsk, Banpiziu, 
and Selenghinsk; in 1862 an extensive area was submei^d by the 
lake. Numerous mineral anrings, soisle of them of high repute, 
are spread all over Transbaikalia. The chief of them are the hot 
alkaline springs (130^ F.) at Turka, at the mouth of the Barguzii^ 
whither hundreds of patients resort annually, those of Pogrouiua 
on the Uda (very similar to the Seltzer springs), those of Motokova 
near Tchita, and those of Darasun in the Nertchinsk district (veiy 
rich in carbonic acid and phosphate of iron). 

The flora and fauna of Transbaikalia, owing to their intermediate 
character between a purely Siberian flora and fauna and those 
oharooteristic of the Mongolian and Manchurian regions, have been 
the subject of mai^ careful investigations since the time of Pallas 
dowm to those of TurezaniuofiT, Middendortf, Sclirenck, Raddc, aiul 
Polyakoif. Their various characters in diflereut x>art8 of this ex- 
tensive territory could not be described without entering too larmdy 
into details. The reader may consult the works of the authors 
just named (see vol. xxii. p. 12). 

The climate is, as & whole, exceedingly dry and extreme. Tim 
winter is cold and dry ; snow is so trifling that the horses of tlie 
Buriats find their food throughout the winter on the stcpXiPs, and 
m the very middle of the winter wheeled vehicles are used all ov<*r 
the west. To the east of the Yablonovoi ridge the Nertchinsk 
distrit't feels the influence of tlie North Pacific monsoon region, 
and snow falls more thickly, Gs}>Gcially in tlie valleys, but the 
summer continues to be hot and dry. On the high plateau, c\eii 
the summer is cold, owing to the altitude and the humidity ansing 
from the marshes, and the soil is frozen to a great depth. Jn the 
vicinity of Lake Baikal the moderating influence of the great 
water-basin is felt to some extent, and there is a cooler siunniLi ; 
in winter exceedingly deep snow covers the yoltsys and valleys of 
the mountains around the lake.^ 

The population (497,760 in 1882) is exceedingly sjiaise, unless 
the immense uninhabitable sxmocs of the plateaus be hft out of 
account. Even on tbo lower terrace neaily the whole of the K’gion 
on the left bank of the Shilka is uiisuitcd for agriculiuie, as also 
are the Gazimur Mountains, where only a few settlers gam a Indi- 
hnod in some of the valleys, struggling against an unhealthy 
climate and the influence of f^oitre. The Itubsian population there 
gathers around the crowm mines of the Nertchiusk dibtrlet, while 
the steppes are occupied by Buriats. A succession of vill.iges, 
supiKirted partly by agriculture ami jiartly by huiitiug and tu»h‘ 
with Mongolia, are settled along the Shilka between Tchita aim) 
Sryetonsk, while farther down the river flows in such a wild 
mountain region that only a fewfumilies are settled, at distant es 
some 20 miles apart, to maintain comniimication. The same is line 
with regard to the lower Argufl. The valleys of the Uda, the lowei 
Selenga, and esiM^cially the Tchikoi and the Khitok have htcii 
occupied since the beginning of the century by JLiskolniks, vho 
have icceived the name of Semeiakiyc on account of thou laii^u 
(compound) famili<>s, and tliere one finds, iu a condition of pu)<^pvii(y 
such as is unknown iu Russia pi-opcr, some of the fim»st icpiesdi- 
tatives of the Russian race. Tlie remainder of the steppe ot the 
Uda is occui>ied by Buriats, yrhile the forests and marshes ol tlie 
Xdateau arc tlio hunting grounds of the nomad Tiinguscii. Only 
the valley of the Djida in the south of tlie Khamar-daban is settled 
in its lower parts. 

The Russians of Transbaikalia present a great variety of ethno- 
logical tyx> 08 . Mainly owing to the dilKculties of coiiimuiiicatioij, 
many Great Ru.s&ian Raskoluiks and Little Russian scttlcis have 
Xireserved their ethnograxihical features pure from any adiuixtuu* ; 
while there are, on the other hand, village's in the Ncit(hiu''k 
district, chiefly composed of the earliest Russian settlers, when a 
groat admixture of Tungusiau or Mongolian blood is obsei vabh 
On the iijmer Argufl the Cossacks are iu feature's, cliaiacltr, Un 
giiage, and inaiiuers laigcly Mongolian. The Russinus along tlic 
Chinese frontier constitute a sexiarate voisko of the Tiausbaikalian 
Cossacks. There is great uncertainty as to the mirnbcis of tne 
Buriats ; they are estimated at about 160,000. The Tiingusc'* umn' 
lier only a very few thousands. 

Agriculture is carried on to a limited extent by the Buriat.s and in 
all Russian settlements; but it prospers only in the vallovs ol wfsjt 
Transbaikalia, and partly in the Nertchinsk region, while in tno 
steppes of the Argufl and Onon even the Russians rosort chielly 
cattle-breeding and trade, or to hunting. On the whole, (wrn 
to be lm|K>rted; siimmer wheat and summer rye, oats, and baii<*> 
are the chief croxis in the east, winter rye not being sowm m wn : 
sequence of the want of snow. Cattle-rearing is oxtcuMivoly ca” 
on, especially by the Buriats, but tbeir herds and flocks, wn 
wander freely over the steppe throughout the winter, 
destroyed in great numbers by the snow-storms of spring- . 
ing is an important occupation, even with the Russians, man y 

« »• Dm Klima von Ost-SlWrtea,” by A. Woydkplf, In Zeiteeh., 188*- 
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whOiA homes in October to vomd six weeks in the taiffa 

(forest-xmon). The iisherieB of Lake Baikal and the lower parts 
of its omnents are important Enormons quantities of Salmo 
imiA ftre taken every year ; and, although the caring is most 
primitive, the annual vield is valued at £20,000. The Balim 
thiymaSm. 8. oaisyrhymlimt and S, flmiatUia are also taken 

possibilities of discoveries of gold are absorbing all the 
industrial forces of Transbaikalia. Gold-diggings occur chiefly in 
the basins of the Shilka and the upper Vitim, also on the Tchikoi 
and the Khilok. No less than 25,400 lb is extracted annually by 
private enterprise, and about 3200 lb by the crown, at the Kara 
gold-diggings, whore nearly 1400 convicts are employed. The 
silver mining formerly carried on at several crown w'orks is now 
on the decrease (see Nisbtcuinsk); the quantity extracted in 1884 
was only 241 lb. Every kind of manufactured ware has to be 
imported from Russia; and even petty trades are almost unknown 
in the villages. 

The trade of the province is chiefly represented by that of 
Kiakhta. The Cossacks on the fioiitior carry on some trade m 
brick-tea, cattle, and hides with Mongolia. The export of furs is 
of considerable value. 

The communications of Transbaikalia are limited to the great 
Amur highway, which fringes the south coast of Lake Baikal and 
passes throughrVerkhneudinsk, Tchita,and Ncrtchinsk to Sryetensk, 
whence steamers ply down to the mouth of the Amur ; in winter, 
farther communication with the Amur Ixiyond Sryetensk is main- 
tained on sledges on the ire of the Shilka, but in the autumn and 
spring a horsoback journey as far as Kuinara is the only possible 
metliod of reaching the middle Amur. Steamer communication is 
also maintained for six or seven mouths across Lake Baikal, from 
Posolskoye, at the mouth of the Selenga, to Listveuichnaya, 40 miles 
from Irkutsk. A highway connects Verklinoudinsk with Seleng- 
hinskand Kiakhta, and communication on the stepites of the Arguil 
and the Tnon as well os up the Barguzin is easy. The rest of Tr^us- 
baikalia can be visited onlv on horseback. 

Transbaike. is divided into live districts, the chief towns of 
which (with populations in 1880) aie Tcliita, capital of the province 
<12,000 inhaoitaiits), Ikrguziu (800), Ncrtchinsk (4070), Seleng- 
hinsk (1150), and Verkhuendinsk (4150). Kiakhta has 4290 
inhabitants, ami Sryetensk, being at the head of the navigation, is 
a rising town. (P. A. K.) 


TRANSCASPIAN REGION {Zahtsplynkaya Oblast), 
in extensive territory to the cast of the Caspian, annexed 
by Russia within the last fifteen years, is bounded on the 
S. by the highland.s of Khorasan and Afghanistan, on the 
N. by Uralsk (from which it is divided by a lino drawn 
from the Mortvyi Kuttuk Bay of the Caspian to tho south 
extremity of Lake Aral), on tho N.E. by Khiva and 
Bokliara, and on the S.E. (where it penetrates towards 
Herat on the slopes of the Paropainisus, and includes the 
Badhyz* plateau) by Afghan Turkestan. So defined, it has 
an area of 220,000 square miles. 

Although nine-tenths of this territory consists of unin- 
habitable do.scrt, an interest attaches to it on account of 
the great jihysical changes it has undergone during the 
Post-Glacial period. Since Pallas visited its borders, and 
still more since Humboldt discussed its history, it has 
never ceased to attract the attention of geographers. In 
fact^ some of the most interesting problems of geography, 
such as those relating to the changes in the course of the 
(lakartes and the Oxus, the bifurcation and tho oscillation 
of ;a great river, and tho supposed periodical disappearance 
of. Lake Aral, are connected with the Transcaspian deserts ; 
add it is here that we must look for a clue to the great 
physical changes which transformed the Mediterranean of 
Ayestern Asia— the Aral-Caspian and I’ontic basin — into a 
si^ries of separate seas, and desiccated them, powerfully 
luencing the distribution of floras and faunas, and coin- 
“"ag the inhabitants of Western and Central Asia to 
t upon their great migration^ But down to a very 
ut date the dry and barren deserts, peopled only by 
fidcring Turcoman bands, remained almost a terra incog^ 
and only now are we beginning to make the veiy 
[ steps towards their really scientific exploration, 
^mountain chain, in length comparable to the Alps, separates 
flesfsfts of the Transcaspian flrom the highlands of Khorasan. 
Bs from north-west to south-east, and appears as a continua- 
^ the Caucasus. It begins in the Krasnodovsk peninsula of 



the Caspian, under the names of Kuryanin-kara and Great Balkans, 
whose masses of mnite and other crystalline rock reach a height 
of more than 5000 feet. Farther to the south-east these are con- 
tinued in the much lower Little Balkans sod Kyuron-dagh (2000 
feet), the Kopei)et.dagh, Kosty-dagh, AsUma, and Zaryn-kul,— the 
name of Ko|)epet-dagh or Kopet-dagh being often now used to 
designate tho whole ^ain which rises steep and wild above tlie flat 
deserts from the Caspian to tlie river Miirghab,-~a stretch of 600 
miles. In structure it is homologous with flie Caucasus ; it 
ap;)ears as au outer wall of tho Khorasan plateau, and is sciiarated 
irom it by a broad valley, wliich, like the Rion and Kura valley 
of Transcaucasia, is watered by two rivors flowing iii opposite 
directions,— the Atrek, which llo\^s north-west into the Caspian, 
and tho Keshefrud, which flows to the south-east, and U a tribu- 
tary of the Murghab. On the other side of this valley the Allah- 
dagh and the Hinalund border-ridges (9000 to 11,000 feet) fnnge 
the edge of the Khorasan plateau. At its south-casteni ixtremity 
this outer wall loses its regularity where it meets with the spurs 
of tho Hindtt-kush. Descending tuwaids the steppe with steep 
stony slojMJS, it rises to heights of 6000 and 9000 feet to the 
east of Kizil-arvat, while the passes which lend from the Turco- 
man deserts to the valleys of Khorasan are seldom as low as 3500, 
usually rising to 6000, 6000, and even 8600 feet, and in most 
cases Iteiug very difficult. This wall is perced by but one wide 
0 {)eniug, that between the Great and Little Balkans, through 
which the sea which once covered the steppe muiiitfiiued connexion 
with the C'aspian. 

While the Allah dagh and Binaluiid border-ridgcs are chiefly 
composed of 'crystalline rocks and metamor]>hic slates covered with 
Devonian deposits, a series of more recent ibniialions — Upper and 
Lower Cretaceous, and Miocene — arc showrn in the outer wall of the 
Kopet-dagh. Hero again wo find that the mountains of Asia which 
stretch towards tho north- wi‘st cuiitiiiued to be uplifted at a 
imologically recent epoch. Quaternary deposits have an extensive 
development on its slopes, and its liilifoots uie bordered by a 
girdle of loess. 

The loess terrace, called ‘'Atok” (** mountain base”), is but 
narrow, ranging in width from 10 to 20 miles ; still its chain of 
settlements have rendered it ]>o.ssil)le to lay down a railway which 
now connects the Caspian with Sarakhs. It is very feitile, but 
could prodme nothing without irrigation, and the streams iiownig 
from the Kopet-dagh are few and meagre. The winds which rcutdi 
the northern slope of the mountains have been depmed of all 
their moisture in crossing tho Kara-kum- the Black Sands of the 
Turcoman deseit ; and oven such rain as ialls on the Kopet-dagh 
(10) inches at Kizil-arvat) too often reaidics tho soil in the sha|)o 
of showers \inieh do not saturate it, so that the avenige relative 
humidity is but 56 iiid the average nebulosity only 3 '9, as against 
62 and 4*1 at even so dry a jdace as Kiusnovodsk. Still, at tliosc 
]>laces w'here the mountain streams aio closer to one another, as at 
G<*ok-tqm, Askabad, Luttabad, and Kahka, the villages are more 
populous, and tho houses are surroimded by gardens, «‘very square 
yard and .‘very tree of which is fed by inigation. 

Beyond this mu row strip of irrigated land begins the »losert, — 
the Kara-kum, — wdikh extends from the iiiouiitaiiis of Klmra'ian 
to Lake Aral and tho Ust-Urt, and fioni tin* tVpiaii to the Amu, 
interrupted only by the oases of Merv and Ttjcfi U sippcais, how - 
ever, iWt the terrible shifting sands blown into barkhan^j or 
elongated liills, sometimes 50 and 60 Icet in height, um* gnuqied 
chiefly in the west, whole the country has iiioie leceutly l merged 
from the sea Farther to tho cast the barkhtt-is .no more stable, 
their sIo|)es being covered with bushes (foi tlic nuist part leafless), 
the caravans sometimes follow their crests, and the sliifting sands 
occupy reslricted spaces. Lai ge ai ens amidst t lie sands ai e occu | >icd 
by takyra, or fiat surfaces covered with clay which is haid as a lulc, 
but becomes almost iin passable afti*r he, ivy rains, lu these iakyra 
the Turcomans dig ditches, draining into a kind of cistern— tlie 
kak — whore tlie water of tho spring i.uns keeps for a few months. 
Wells are sunk also along the loiitcs of the canivans, and water 
is found in them at depths of 10 to 50 or occasionally 100 feet ami 
more. All is not desert in tho strict sense ; m sining theie is foi 
the most jiart a covering of grass, wliich allowrs of journeys across 
the desert. There are footjiaths in several diiectioiis, .specially 
from the irrigated and cultivated Atiik towards Khiva. 

The vegetation of tho Kara-kum ciinnot bo dcscribtsi as poor; 
tho typicu representative of tho sand deserts of Asia, tin* saksaiil 
{AiuiifOsU Ammodmdrm), has been almost dtstio\cd within the 
last huudl^l years, and never ap]iears in fonst.s, but tin* boider.s 
of tho spaces covered with salted clay aic bright enni by foie.sts of 
tamarisk, which are inhabited by great iiurnbcis of the 
vtaMbt {Atrarphoniia aralenaia)- -a, typical inhabitant of the 
sands, — sparrows, ond ground-choughs {IWocf^); ihe nonoara 
macquemiUf Gray, though not frequent, is cliaractcristie of the 
region. Hares and foxes, jackals and wolves, marmots, moles, 
hedgehogs, and one species of marten live in the steppe, especially 
in spring. As a whole, tho fauna is richer than might be sup- 
posed, while in the Atok it contains represenUtivcs of all the 
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species kDOWn m Turkestan, mixed with Persian and Himalayah 
species.^ 

The UzboL^A feature distinctive of the Turcoman desert is seen 
in the very numerous shora, or elongated depressions, the lower 
portions of which are occupied mostly with sand imprecated with 
brackish water. They are obviously the remains of nrackish lakes, 
and, like the lakes of the KirChs steppes, they often follow one 
another in close succession, thus closely resembling river-beds. 
As the direction of these ihors is generally from the higher terraces 
watered by the Amu-Daria towards the lowlands of the Caspian, 
they were usually regarded as old beds of the Amu-Daria, and were 
held to support the idea of its once having flowed across the Turco- 
man desert towards what is now the O^pian Sea. A few years 
ago it seemed almost settled, not only that that river (see Oxttb) 
flowed into the Caspian during historical times, but that, after 
having ceased to do so in the 7th century, its wa< rs were again 
diverted to the Caspian about 1221. A sncccsHion of elongated 
depressions, having a faint resemblance to old river-beds, was 
traced from Urgenj to the gap between the Great and the Little 
Dalkans, marked on the maps as the Usboi, or old bed of the 
0.\U6.^ The idea of again diverting the Amu into the Caspian' 
\vas thus sot afloat, and expeditions were sent out for explora- 
tions with this view. Tlte result of these investigations by Kussian 
engineers, especially Hedroitz, Konshin, MusliketofT, Leaser, and 
Svintsoff,^ was, however, to sliow that the Uzboi is no river-bed 
at all, and that no river has ever discharged its waters in that 
direction. The existence of an extensive lacustrine depression, where 
the small Sary-kamysh lakes are now the only lemains of a wide 
basin, was proved, and it became evident that this depression, having 
a lentil of more than 130 miles, a width of 70 miles, and a depth 
of 280 feet below the present level of Lake Aial, would have to he 
tilled by the Amu, before its waters could advance farther to the 
south-west The sill of this basin being only 28 feet below the 
present level of Lake Aral, this latter conld iiot he made to dis- 
appear, nor oven be notably i educed in size by the Amu flowing 
from Urgenj to the south-west. A more <*Arefiu exploration of the 
U/boi has shown moreover that, while the deposits in the Sary- 
kamysh depression, and the Aral shells they contain, bear unmis- 
takable testimony as to the fact of the basin having once been fed 
by the Amu-Daria, no such traces are found along the Uzboi below 
the Sary-kamysh depression ; * on the contrary, shells of molluscs 
still inhabiting the Caspian aie iouiid in numbers all along it, and 
the sui>posed old bed has all the charactcis of a series of lakes which 
continued to subsist at the hillfoots of the Ust-Urt xdateau, while 
the f’aapian wos slowly receding westwards duiing the Tost-Plioeene 
period. On rare ooeasions only did the waters of the Sary-kamysh, 
when raised by inundations above the sill just mentioned, send 
their surplus into the U/boi, It appears roost probable that in the 
18 th century the Sai 7 -kamyhh was confounded with a gulf of the 
Caspian and this gives niiieh plausibility to Konshin’s supposi- 
tion that the changes in the lower course of the Amu (which no 
geologist would voiituro to ascribe to man, if they were to mean 
the altcT native discharge of the Amu into the Caspian and Lake 
Aral) meiely meant tliat by means of appropriate dams the Amu 
was made to flow, in the 18th, 14th, 15th, and 16th centuries, 
alternately into Lake Aral ami into the Sary-kamysh. 

As for the ancient texts with regard to the Jaxartes and Oxus, 
it becomes more and moie probable that their interpretation, if 
possible at all, is only so when it is admitted that, since the epoch 
to which these relate, the ontlnies of the CAS]iian Sea and Lake 
Airtl ]i.ive undergone notable clianges, commensurate with those 
which are supposed to have occunvu in the courses of the Central 
Asian iiveis The desiccation of the Aral-Caspian basin proceeded 
with such ia]»idity that the shores of the Caspian could not |K)ssibly 
maintain lor some twenty centuries the outlines which they have 
at present. AV’hen studied in detail, the general conflguration of 
the Traiiscasfiian region leaves no doubt that both the Jaxartes 
and the Oxus, with its former tributaries, the Murghab and the 
Tejeft, once flowed towards the west ; but the Caspian of that time 

* Sec N Zniurtnyl, “Los Olseaax Co la ContrCo Tisascaipicnna,** in BuU, 

Soe, Nat 1885 . 

a It Is to bo obseivod tliat on the oilRlnttl Kussian map of tho Tnuincawlan, 
drawn Immediately after the sui ve> of thi* Uzboi had been comploted, the Usbot 
has not the continuity which Is alven to It on subsequent maps. 

a Their oilRfnal papeis mo punted In the hrtttia of the Kuasian Cleogr Soc., 
1883 to 1887, as also in the Journal of tho Kussiun Ministry of Hoads and Com- 
munications. 

* AcooKling to A. E. Hedroitz and A. M. Konshin the old Tonu-Daiia hed of 
the Amn contains shells of moUnscs now llvinf; m the Amu {Cprma Jlumtnalu. 
Dremma pblyfiiorphat and Anodmta). Tho Sary-kamysh basin is charactenzed 
by deposits containing Nerittna liturata, Dtetnmta polymorpha, and Imnnwus, 
clmracteiistle of this OBSin. Below the Sar>-kamysh there are no more deposits 
containing shells characteristic for the Amu. Anodontm are found quite Orcaslon- 
lilly on the suifhce, not In beda in company with the Caspian Vardtum (Didacna) 
trtffonatdes. vai. era$»um, Cnt^ium piramttialum, Ih^tsnena polywarpha. J>. 
roitr\formht Hydrabita coiofa, Ntritma lilvrata, and Dreitnena hrardii ; the 
red clays with thoae fossils extend for J30 miles to the east of the Caspian 
{lewtlta of Russ. Ooog. Soc., 1888 and 1880). 

* As by Jenkinaon, who mentions a sweet-water gulf of the Caspian within siv 
days' march ftom Khwareim, by w'hlch gtdf he could mean nothing but the Si^- 
i(ani>sh depression. 



WHS not the sea of our days; its galfs penetrated the ISaatanmah 
steppe, and washed the base of the Ust^rt plateau, an ie shown 
by the deposits of its shells described by the Russian engineers. 

There is also no doubt that, instead of flowing 
north-westward of Kelif, the Amu once flowed to join the Murghab 
and Tejeft ; the succession of depressions described by the Russian 
engineers as tho Kelif- Uzboi* supports this h^rpothosia, which a 
geographer cannot avoid making when studying a map of the 
Transcas^iian region; but the date at which the Oxus followed 
such a course, and the extension which the Caspian basin then had 
towanla tho east, remain unsettled. Much, however, has etUl to 
be done before we can fully reconstruct the geological history of 
that region since the Pliocene epoch, or show how far the data of 
Pliny, Strabo, and Ptolemy wore descriptions of actual fheta.^ 

Ftjpulalion, '—Vfith the exception of some 35,000 Kirghiz en- 
cam|H*d with their herds on the Ust-Urt plateau (a swelling some 
600 to 1000 feet in height and nearly 02,000 square miles in extent, 
which, owing to its dryness and cold winter, can bo inhabited only 
by nomad cattle-breeders) and a few Persians in tbe Lutfabad and 
Snilghyau villages of the Atok, tho whole of tho population of the 
Transcaspian region consists of Turcomans. Until a very recent 
date their chief occupation was cattle-rearing and robbeiy. Even 
those Turcomans who had settled abodes on the oases of the Atok, 
Tejeft, and Merv were in the habit of encampitm daring spring in 
tho steppes, and there practising robbery. Robber bands were 
easily formed, and on their powerful horses they extended their 
excursions to distances of 200 and 300 miles from their abodes. Tltey 
infested the Astrabad province : and the villages of the khanates 
of Afghan Turkestan, nom Balkh to Meshheo, wore iieriodically 
devastated by them. The aspect of the Btep]ie has, however, 
gi^eatly changed siuco the Russian advance, the fall of the Turco- 
man stronghold of Qook-teiie, and the luassacres which ensued ; 
the Persians are already beginning to avenge themselves on the 
inhabitants of the Atok by disputing with them the supplies of 
water coming from the Kopet-dagh. 

Tho chief oasis of the 'I'urcoman desert is the Atc.c, which 
extends along tho base of the Kopet-dagh, and is now traversed 
by the Transcaspian railway. The Akhoi and the Arakadj oase»>, 
collectively called Atok, now have a population of about 42,000 
Tekke-Turcomans, who have recently settled there, and live for the 
most part in miserable clay huts or in felt tents [kihitkaa). They 
raise wheat, barley, and lucerne ; and tho Persians have excellent 
gardens. Some cotton is also grown, and the culture of the silk- 
worm IB beginning to spread. The chief settlements arc Askahad, 
Kizil-arvat, and Qeok-tc)>e. 

Tlio oasis of Mkrv (q v,) is inhabited by Akhal-tekkos (about 
160,000), mostly poor. In January 1 887 they submitted to Russia 

The oasis of Tejeft has icccully sprung up where the river Tejefi 
(Heri-riu!) teiminates in the desert. Pormeily it was only tem- 
porarily visited by the Tekkes who came to cultivate the fields iii 
summer. In 1883 it \ras estimated to have 7500 iiihiihitants. 

South- West Ihircrnmnia, — The region between the Hori-rud anc 
tlie Murghab, as they issue from tbe highlands, described in EtiglisI 
ma])s under tho name of Badhyz, and by tho Russians as South-Wes 
Turcomania, has of late attracted a good deal of attention since tin 
Russian occupation of Sarakhs on the Tejeft (see Afoiianistan am 
Persia) and Pcnjdeh on the Murghab. It bus tlie characters of < 
plateau reaching about 2000 fcot above tho sea, with hills 500 anc 
600 feet high covered with sand, the spaces between being fiUe< 
with loess. Tlie Burkhut Mountains which connect tho Kopet-dagl 
with tho Sefid-kuh, reach 8000 to 4000 feet, and are crossed in a gorg 
by the Heri-rud. Thickets of poplar and willow follow’ the course 
of both the Murghab and Heri-rim, and the trees reach aconsidcrab] 
size. Pistachio and mulberry trees otow in isolated groups uu ib 
hills; but there are few places available for cultuic, and the SUryb 
(Homo 60,000 in number) congregate in only two oases at Yofi^ta 
and Penjdeh. Cattle-breeding is their chiel occuiiation, and cnabh 
them to live in a certain degree of afiiuenco. Brigandage, fornzerl 
a notable source of income, is now being suppressed. The Sarajkl 
oasis is now occupied by tho Salors, hcreuitary enemies of Ul 
Tekkcb, who number alumt 3000 tents at Old Sarakhs, and 171 
more on the Murghab, at Tchardjui, at Maimene, and close to lleni 

Great modifications in the life of the steppe have of course b(.'( 
brought about by the Russian conquest, wdiich was followed wi 

• In connexion with this flonfheme** old bed," it fswortliy of notice thM t 
EisAii-Tttrcomatis call It Unehyuz or Onguz (“dty old bcir'), and ihoie can 
no doubt that when tho Bolshoi Tcheitezli of tho 18th century (MiMsaklnglfn 
anteilor information) mentions a river, Ughynz or Uguo, flowing to the westVi* 
the Amu towards the C aspian, it hi merely describing as a liver what its r< 
name ahows to have been a dry bed, only snpposi'd to have been once occo > 
by a river. Ihe himilailty of the names Ungus and Ugus with the Ogns 
Ochus Is so striking that one Is Inclined to see In the Ogns or Ochna nothing 
the mention of a dry old bed. Compaie Petmaevitch, **Tlie SouUi East Shi 
of tho Caspian," in Zapt*hi of the Caucasian Qeogi. Soc., vol. xl., 1880. 

7 buoh an intermingling of modern data with older tiaditions is not unkn 
to geoaraphers. A sti iking instance of it is given In tho supposed connexto 
Lake Aral with tbe Arctic Ocean during hiitotical times : piiisicsl changes 
proceeding so rapidly in Asia tliat wo And trae«« of like sunlvala of tiadll 
even in this ego of acenrate eurveya 
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graat rmdity by the oonatruction of a railway from MikbailoTak 
on ^6 Caspian to Kizil-arvat and Sarakhs, and thence to Meir and 
north-eastward to Tchar^jui on the Ainu» from which point it is 
now being continued across Bokhara towards Samarkand. Attempts 
at growing cotton and tea are being made, and land has been 
rented at Merv for cotton plantations. Cotton is to be pressed by 
steam at Bokhara and Tchardjoi, to be sent to Boasia by the Trans- 
caspian railway.^ 

Ca 9 pian LUtoraX , — ^Tlie Caspian littoral is divided into two 
districts, Erasnovodsk and Maughishtak. The former has about 
15,500 settled inhabitants and 8056 Turcoman kibitkas (partly 
shifted in summer to Persian territory). The chief settlements 
of the district are Erasnovodsk on the Erasnovodsk Gulf; 
Mikhailovsk, the terminus of the Transcaspian railwav, in regular 
oommuuication by steamer with Baku ; and Tchikishlyar, close to 
the mouth of the Atrek. The Manghishtak district, which includes 
the Ust-Urt plateau, has a }>opnlatiou of about 84,500 Eirghiz. 
Its chief settlement is Alexandrovsk. 

The total population of the Transcaspian region was estimated 
in 1888 — that is, before the annexations in South-West Turcomania 
— at from 214,000 to 260,000 inliabitants (P. A. K.) 

TRANSCAUCASIA, the name given to that portion of 
the Russian empire (in Caucasus, Armenia, and Asia 
Minor) which lies to the south of the main Caucasus ridge. 
It comprises the governments of Kutais (inclusive of &e 
province of Batum), Tidis, Elisabethpol, Erivau, and Kars, 
with parts of Daghestan and most of Baku, and the 
separate military districts of Tchornomorsk and Zakataty. 
Sometimes Transcaucasia is identified with Southern 
Caucasus, and then it is intended to indudo the whole of 
Daghestan. So defined, it would have an area of 95,930 
square miles, and a population of 4,173,380. 

Three regions must be distinguished : — (1) the narrow 
strip of land between the main Caucasus ridge and the 
Black Sea (Tchernomorsk district, q.v.) ; (2) the broad 
valley, watered by the Rion iu the west and the Kura in 
the east, which separates the main Caucasus ridge from 
the region next to be mentioned ; (3) the highlands, 
mountains, and plateaus of Lazistan, Kars, and Armenia. 

The valley referred to, which crosses the isthmus from 
the Black Sea to the Caspian, consists of two widely 
different section.s, — the drainage-area of the llion, which is 
Mediterranean in its physical characteristics, and the valley 
of the Kura and Araxes, which slopes to the Caspian, 
and in its lower parts becomes purely cis-Caspian. The 
Mesques or Meshik Mountains (3000-5000 feet), a ridge 
running south-west to north-east, and probably a con- 
tinuation of the Black Sea coast ridge (Tchorokh Moun- 
tains), separate the two. The drainage area of the Rion, 
which corresponds approximately to the government of 
Kutais, includes the former provinces of Imeritia, Min- 
grelia, Guria, and Swanetia on the upper Ingur and Tshenis- 
tshali. With the exception of the valley of the Rion 
(some 25 miles broad), and the sandy and marshy littoral, 
it is wholly occupied by spurs of the main Caucasus ridge, 
the Meshik, and theWakban Mountains; the last-named rise 
to 10,000 and 11,000 feet above the sea in their highest 
summits, and are intersected by deep and fertile valleys. 
The region is characterized by a heavy rainfall and a moist 
maritime climate. The vegetation, which is luxuriant, is 
of a circum-Mediterranean character : fine forests of de- 
ciduous trees clothe the m4)untain slopes, and the high- 
land villages nestle amid thickets of azalea, almond, and 
rhododendroa Maize, the mulberry, the vine, and a great 
variety of fruit trees are cultivated. Mingrelia and 
Imeritia are the real gardens of Caucasus ; but the high 
valleys tributary to the Ingur, inhabited by Swanians, are 
wild and difiicult of access ; in some of them, which are 
narrow and marshy, fevers and scurvy prevail. The Rion 
is not navigable, and of its tributaries only the Tshenis- 

^ No Russian sea shows so rapid a growth of navigation as the Caspian 
Sea during the last fifteen years. In 1884 no less than 1945 steamers 
(611,000 tons), engaged in foreign trade, entered the Russian ports of 
the Caspian, as against 400 (118,000 tons) in 1876. 
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tsbali and the Kvirila are worthy of mention. Several 
lakes (such as the Paleostom, surrounded by marshes at the 
mouth of the Rion) occur in the coast region. The popu- 
lation consists of Imeritians, Mingrelians, Qurians, and 
Swanians, all belonging to the Kartvelian branch of 
Caucasians (see vol. x. p. 433), with a few Ossetians, Jews, 
Armenians, and Tartars. Russians are not numerous. 

The pass of Suram, by which the Transcaucasian railway now 
crosses the Mesques Mountains, leads from the valley of the Rion 
to that of tiiie Kura. Spurs from the Caucasus and the Anti* 
Caucasus fill up the broad lougitudiual depression between those, 
so that above Tiflis the bottom of tho \ alley is but a narrow strip. 
But below that city it suddenly widens, and stretches for nearly 
850 miles eastward towards the (Caspian with a steadily increasing 
breadth, until it becomes nearly 100 miles wide iu the steppe ol 
Mugaft on tho Caspian littoral. The snow-clad peaks of the main 
Caucasus, descending by short stoop slopes, fringe the valley on 
tho north-east ; wdiile a huge wall, much lower, and having the 
characters of a border-ridge of tho Armoman ])lateau, bounds the 
valley on the south-west. ‘ The ttcmr of the valley gently slopes 
from 1200 feet at Tiflis to 600 feet in its muhlle, and to 85 feet below 
the level of the ocean on the Cas^nan shore ; but a plateau ranging 
from 2000 to 8000 feet in height, very fertile along tho Ataznfi, a 
loft hand tributary of tho Kura, stretches along the southern hill- 
foots of the main ridge. In its lower course the Kura is joined by 
the Araxes, a river nearly as largo as itself, wluch brings to it tho 
waters of the Armenian ))lateau. 

The highest mountains of the Caucasus enclose the uppe/ parts 
of the valley (now the government of Tiflis). An unbroken series 
of tieaks, from 10,000 to 12,600 fcot in height, mostly snow-clad 
and separated by but slight depressions, is seen in profile us one 
looks from some height of the Auticaucasus towards tiio main chain 
and tho broad valley of the Kura. Deep short gorges and valleys 
indent the steep slopes which are inhabited by Ossetians, Tushes, 
Pshavs, and Ehevsurs in the west, and by the various tribes of the 
Lesghians in the east. Kvery available patch is used in these high 
and stony valleys for tho culture of barley, even at heights of 7000 
and 8000 feet above the sea; hut cattle-breeding is the chief 
resource of the mountuineerH, whose little communities arc separated 
from one another by passes in few cases lower than 10,000 feet. 
The steppes which cover the bottom of the valley are for the most 
part too dry to be cultivated without irrigation. It is only nearer 
the hillfoots in Kahetia, where multitudinous streams supply tht 
fields and tho gardens of the plateau of the Atuzafi, that wheat, 
millot, and maize are grown, amf orchunls, vineyards, and niulberry- 
tiee plantations are possible. Lower down the valley cuttle-rearing 
becomes the chief source of wealth, while in the smnll towns and 
villages of the former Georgian kingdom (sco Geokqia) various 
petty trades, testifying to a high development of artistic taste and 
technical skill, arc widely ditfused. Further down tlie Kura, m the 
government of Klizabi^tbpol, and especially on tho right bank of the 
liver, a population of Russian agriculturists — chiefiy NonconformistH 
— is lupidly springing ux>» so that corn is exported from the villaget. 
on the Ganja. Tho slopes of the Auticaucasus are covered with 
beautiful forests, and the vine is grown at their base, wliilo in tho 
broad and wide stcpiies the Tartars roar cattle, liorsos, and sheep. 
Tho lower part of tho Kura valley, which belongs mainly to the 
province of Baku, a.ssume8 the character of a di 7 steppe where the 
rainfall hardly reaches ]3'7 inches at Baku, and is still less in the 
Mugah steppe (in most striking contrast with the moistness of the 
Lonkorah region close by). The steep slopes of the Great Caucasus 
are still covered with thriving foiests ; but forests and moadow\s dis- 
appear in tho steppe, whoso scanty vegetation has a Central-Asiaii 
character. Only tugaU, or thickets of poidar, dwarf oak, tama- 
risk, and 80 on, follow the actual course ot tlie Kura, whoso delta is 
covered with impenetrable piowths of rushes. Tho Mugaft steppe, 
however, does not deserve its ancient evil reputation; the serpents 
with which it was said to abound are entirely fabulous, and in the 
winter it is full of life; herds of antelopes roam over it, and its 
southern irrigated parts promise to become the gronarv of Cau(‘aHUs,** 
although its unirrigated paits will probaldy never recover theii 
former richness, tho Kuia h:iving excavated Its lx*d to a much greater 
depth. Tho Apsheron peninsula, m wliicli the Croat Caiiciisus 
terminates at Baku, to bo continued farther south-ea.st by a sub 
marine plateau of the Caspian, is tho seat of those remarkable 
naphtha springs which have recently given use to an important 
industry and now supply most of the Volga steameis witli fuel ; 
while the western shores of the wide Kizil-agatch B-ay — tho Tntysh, 
or Lenkorafi district on tho aloj)es of the Annenian plateau— on 
account of their rich vegetation, fertile soil, and moist climate, are 
one of the most heautitul possessions of Russia in Asia. 

* For this valley and tho contrasts Initween the Caucasus and Anti- 
Caucasus, see Rodde s Omia Ccatcasica, Cassel, 1884. 

* Seidlltz, Spiaki naaeUnnykh myeal Bakmaktn gitbernii, 
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The population includea only a few Bussiana (about 16,000) ; the 
m^ority are Tartar ahepberde, next to whom come the Iranian 
Tates and Talyahes (the latter probably aborigines of Baku), who 
oonstitute 128*1 per cent, of the population; some 27,000 Armenians, 
chiefly about Sliemakha, and 86,000 Burins, or Lezghiana, on the 
slope of the Great 0auca8r•^ must be added, as also some Jews and 
Arabs. 

A mining industry of aoroe importance has been growing up of 
late in this part of Transcaucasia. The copper works of Kedabek in 
Elizabeth p<n yield from 10,000 to 16,000 cwts. of copper annually; 
nearly 800,000 cwts. of mannnese are extracted in Kutais, ana 
80,000 owte. of sulphur in Da&estan and Baku ; the coal-minee of 
Kutais, the alnm ores of Elizahethpol, and the fire-clay and cement 
of Tchemomorsk, are but recently opened up. 

The highlands of Transcaucasia, which extend from 
north-west to south-east for nearly 375 miles, with an 
average width of 160 miles, must in their turn be sub- 
divided into two sections — the Armenian plateau, including 
the provinces of Erivafi and Kars and parts of Baku, and 
the Black Sea coast-region, including the former province 
of Batum (now the Batum and Artvin districts of Kutais). 

The former of those is an immense plateau separated by 
the valley of the Araxes from the highlands of Adherba^an 
and of Turkish Armenia, which belong to the drainage-areas 
of the Euphrates or those of Lakes Van and Urmia. All over 
Kars and Erivaii is a series of plateaus ranging in altitude 
'from 5000 to 6500 feet, sometimes quite flat, sometimes 
broadly undulating, covered with rich meadows, and for 
the most part available for agriculture. Dome-shaped 
rnountains, isolated, or grouped into relatively low ridges, 
rise from these plateaus to heights which range from 8000 
to 9500 feet, and occasionally reach 10,000 or 11,000^ 
above sea-level. Several summits in the east exceed that 
height, and the Alaghdx reaches *13,436 feet 

This plateau region Is bounded on the south by the valley of the 
Araxes, the river which forma the frontier with Turkey, except 
where it is crosbed by Bussia in the south of Kara and west of 
Brivaft. There the nver flows in a broad valley 4600 feet above 
sea-level, and the Kars plateau falls towards it by a steep slope, 
while on the other side a steep, rocW ndge of exceedingly wild 
aspect rises as the northern border-ridge of the South Armenian 
(Aiashkert) plateau and the water-|iarting between the Caspian Sea 
and the Indian Ocean. This ndge, whiai includes the Allah-dagh 
and Eosa-dagh (10,720 and 11,260 feet respectively), as also the 
Great and Little Ararats (17,100 and 1 2,990 feet), has no general 
name, but is desenbed under the names of Shah-ioly, or Agri-dagh.^ 

A number of lakes occur on the plateau, especially along its 
northern border-ridgc, the chief being that of Gokteha, an extensive 
alpine basin (600 square miles 6810 feet above sea-level) sur- 
rounded by wild mountains. Most of the depressions of the 
plateau bear traces of having been under water during the Lacustrine 
(Post-Glacial) period. Granites and othe** unstratified rocks con- 
stitute the nucleus of the Armenian and Kara plateaus. These are 
covered with Azoic slates, andpartly with Devonian and Carbonifer- 
ous deposits ; Jurassic and Crmoeous are wanting, but the Tertiaiy 
(Eocene and Miocene) ai*e widely spread both in the valley of the 
Kion and Kura and in the depressions of the plateau. Rocks of 
volcanic origin are widely difiused all over Etivafl : the Alexandropol 
plateau, surrounded by extinct volcanoes, is all covered with volcanic 
products, which overlie the Tertiary depos't^ **nd in turn are covered 
with Glacial boulder-clay. 

The Alaghoz, the Ararats, and the peaks around Lake Gokteha 
are huge trachitic masses surrounded by volcanic rocks. Iron and 
copper ores are widely spread; alum and rock-salt are obtained, 
the latter at Kulpi and KakhichevalL. Mineral springs are numer- 
ous. The region is watered by the upper Araxes— -too rapid and 
rocky to be navigated— and its tributaries, moat of which flow at 
the bottoms of deep gorges. The upper Kura waters western Kara. 
The climate presemts all the varieties which might be expected in 
a region of so varied altitudes. While cotton grows in the ^y and 
hot climate of the valley of the lower Araxes, the winter is severo 
on the plateau, and AlexandroMl (6010 feet) has an average 
tempesaturs of only 41**6 (Jan. 12^*8 ; July, 78**6). The difieranee 
between summer and winter is still more striking at Erivaft (8210 
feet), which has in January an average of only 5* while that of 
August reaches 77**7. On the Kan plateau the winter is still more 
severe. Kaghyzman (4620 feet) and Sary-kamysh (7800 feet) have 
the winter temperature of Finland, and the latter nlaee, with an 
annual mean the same as that of Hammerfeat (W F.;, has fr osts of 

^ W. Massalsky, Government ni Kara," in /wes^ of Russ. 
Geogr. Soe., vol. xxiii., 1887. 


27* and heats of 99*. The vegetation of the Kan plateau reflecta 
these extremes of oUmate, and, besidet the alpine vmtatkm of the 
h4^ Mrifas (alpinemeadowa), we find then the Anatofian, Armenian, 
and Fontic florae meeting The population of Brivaft donsiata of 
Armenians (64 per cent), Tartan (40 per cent), aome 28,000 Knrda, 
and aome 4400 Russians, together with a few Greeks and Jews. 
In localities under 4000 feet cotton and rice ore tlie ohi^ crops, 
oil-yielding plants, the vine, the mulberry, and fruit trees bm^ 
also oultivuted. Higher up wheat and barley are grown, while at 
altitudes above 6000 and 7000 feet the Tartan ana Kurds support 
themselves by rearing cattle. Many petty trades ore developea in 
the towns among the Armemana, and the trade of Erivaii with 
Feraia and Turkey amounts to about 10,000,000 roubles. 

Tbe population of the province of Kan (167,610 in 1888) is very 
mixed, in a remote antiquity it was inhabited by Armenians, 
whose capital Ani, Mren with its beautiflil ruins of a grand 
cathedral, and several other towns now in ruins testify to the 
former wealth and populousness of the country. After the fall of 
the Armenian enmlre the Turks occupied the region ; Kurds from 
Kurdistan and Diarbekr invaded the alpine {msturages of the 
valley of the Araxes ; later on, Kabards, Circassians, Oases, and 
Karapapakhs found refuge there ; and finally, after the last war 
the Mohammedans emigrated to Aida Minor (82,760 in 1878-81), 
while Christian Armenians, Greeks, Russian Kaskolniks, and aome 
Yezida took their place. The population consiats now of Turks, 
Armenians, Turcomans, Greeks, Kurds, Adherbaijan Tartars, 
Gipsies, and Russians. The Kars mnjaik^ which was one of the 
granaties of Turkey, has lost this reputation ; but the crops 
(chiefly wheat and barley) are now again increasing where the eoriy 
frosts do not interfere with agriculture. Cotton is raised in the 
City region ; and in the valley of the Araxes gardening and the 
culture of the silkworm ate widely difiused ; while oattle-rearing 
is the chief source of income in the highlands, especially with the 
Kurds, who move their felt tents on the yailas to higher levels as 
the summer sun bums up the vegetation. 

The western part of the Transcaucasian highlands com- 
prises the Batum and Artvin districts, which now belong 
to Kutais. The whole of the region is occupied by alpine 
ridges — the Pontic ridge in the west, and those of Arjar 
and Arsian in the east, whose highest peaks rise to 10,000 
and 11,000 feet, without, however, reaching the limits of 
perpetual snow. The Tchorokh and its tributaries, moun- 
tain streams enclosed in deep valleys, water the region ; 
the Tchorokh is navigable by small boats for 60 miles. 

The coaat region enjoys on excellent climate; the average yearly 
temperature at Batum is 66* F, that of the coldest month 
(February! being 41* *6, and that of July 76**6, During the last 
four years the tnermonieter never fell lower than 89**6 at Batum. 
The rainfall is excessive (98*4 inches), and days are recorded on 
which the amount of rain exceeded 10 inches. The region has 
accordingly a very luxuriant and subtiopical vegetation, and even 
higher up the hills the villages are literally buried amidst gardens. 
The higher hills have luxuriant meadows. Rice is cultivated in 
the coast region, and millet, barley, tobacco, and a variety of fruit- 
trees on higher altitudes. The innabitants (about 90,000 in 1884) 
are chiefly Georgians, approaching the Gurians most nearly. The 
Lazos number about 2000 and the Kurds about 1000. A few 
Khemshilli, or Mohammedan Armenians, have found refhge in the 
gorge of Makrial. 

ibicnf.-— The chief towns of Transcaucasia are more important 
than those of northern Caucasua Tifus (o.v.), with 104,024 in 
habitants in 1888, is the capital of Caucasia. Kutais {q. v.) (1 8,000), 
to which tradition assigns on age of 4000 or 6000 years, has cp*oip 
rapidly of late, owing to its situation at the head of the alluvial 
plain of the Eton ana the proximity of the Tkvibula coal deposits 
and the Kvirila manganese minea Khcni (4000) and Oi^ri are 
mere administrative centres of Kutaia Reaut-kale (620) has lost 
its importance as a seaport, and Poti (8110), at the mouth of the 
Kion, has not yet become an important port, notwithstanding efforts 
to improve its roadstead and its railway connexion with Tiflis and 
Baku. The chief Black Sea port of Transcaucasia is Batuh (q,v, ), 
which has been diligently fortified of late, and has now a popula- 
tion of 12,000. Artvin (686^ and Ardijari are the two other chief 
towns of the Batumi region. The chief towns of the government of 
Tiflis besides its capital ore Gcri, capital of Georgm (population 
4800), Mtshet (770) at the junction of the Vladikavkaz highway 
with the Transcaucasian railway, Telav (7020), Dushety (3600), 
Zakataty (1080), chief town of a separate militaiy district, and Sig- 
nakh (10.840), which are built in the spurs of the main chain ; while 
Akhattsikh (18,270), on the uoper Kura and on the Kora plateau, is 
a busy centre for pel^ trades The old city of Ahtrikatakf (8200) on 
the some plateau is now a Ruiman fort Elizabethfoi^ Rukba, 
and Shvsha (qq.v*) are the principal towns in the province of 
Elizabethpol. Baku (g.v.>. the terminus of the Tnnsoauoastaa 
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flulwar, and in ngnkr ateamer aommimioation tpiih Hikhidlovak I 
in the Tnnsoaapian region, derites its importance from the naphtha 
wells which iarround it. (q.v ) (28.810), and Salisny 

<10,170), at the head of the delta of the Kura, and notable for its 
fiihenes, are the only of importance in the prcrrince of Baku. 
Kaiviiil (12,450), capital of the prorlnoe 6f Krivah, and the 
chief city of the Armenian plateau, is one of tlte oldest cities of the 
country, and, owing to its position, would be much more important 
than it bat for ita climate. Ktchmiadsin, or Yagarshapii^ (2910). 
is the real capital (tlie Borne) of AnUeui^ for ita antiquitiea, mon- 
natery. hbram and printing offices. hTakhitchetaU (5800)->the 
Naaqsana of Ptol6my-*-is another centre of Armenia. Tlie most 
populous town of the region, however, la Alexandropol (28,010) or 
OuBai (q o.), the cliief Euaaian fortress of Transcaucasia, --the 
ether towns of Erivatk being AnL or Oni, Novobayaset at Lake 
Cokteha. and Ordubad (8000). The long-disputed Kars (g.u), 
which has now 7840 inhabitants, is the chiot town of the new 
Bussian province of the same name, annexed in 1878. Kaghyztnan 
(8700), on the upper Araxes, ia but a collection of clay houses sur* 
rounded by rich s^rdens; Ardahan (1270), on the upper Kura, and 
City (580) are the only other towns of Kars worthy of notice as 
administrative centres. (P. A. K.) 

TBANSIT CIRCLE, or Mkridub Cibolb, an instru- 
ment for observing the time of a star’s passing the 
meridian, at the same time measuring its angular distance 
from the senith. The idea of having an instrument 
(quadrant) fixed in the plane of the meridian occurred 
even to the ancient astronomers, and is mentioned by 
Ptolemy, but it was not carried into practice until Tycho 
Brahe constructed a large meridian quadrant. This instru- 
ment enabled the observer to determine simultaneously 
right ascension and declination, but it does not appear to 
have been much used for right ascension during the 17th 
century, the method of equal altitudes by portable quad- 
rants or distance measures with a sextant being preferred 
<8ee Obsbrvatoby and Time). These methods were, how- 
f^^ver, very inconvenient, which induced Bobmeb (q'.v.) to 
i>^vent the transit instrument about 1690. It consists of a 
^o^'zontal axis in the direction east and west resting on 
firm^jr fixed supports, and having a telescope fixed at right 
angles to it. revolving freely in the plane of the meridian. 
At the ^ame time Roemer invented the altitude and azimuth 
instrument for measuring vertical and horizontal angles, 
and in 17U4 he combined a vertical circle with his transit 
instrument, bo as to determine both coordinates at the 
same time, iibis latter idea was, however, not adopted 
elsewhere, althoug]^ the transit instrument soon came into 
universal use (the Ihrst one at Greenwich was mounted in 
1721), and the mura^ quadrant continued till the end of 
the century to be emMoyed for determining declinations. 
The advantage of usiu^ a whole circle, as less liable to 
change its figure, and 2Ut requiring reversal in order to 
observe stars north of toie zenith, was then again recog- 
nized by Ramsdxn {g,v,)j ^ho also improved the method 
of reading off angles by medvns of a micrometer microscope 
as described below. The nuaking of circles was shortly 
afterwards taken up by Tbo4jqhton (^.v.), who in 1806 
constructed the first modern trWnftit circle for Mr Qroom- 
bridge’s observatory at Blackl^tii, but he afterwards 
abandoned the idea, and designed the mural circle to take 
the place of the mural quadrant. In the United Kingdom 
the transit instrument and mural circB 3 continued till the 
middle of the present century to be tho' principal instru- 
ments in observatories, the first transit cKrcle constructed 
there being that at Greenwich (mounted in^ 4850), but on 
the Continent the transit circle superseded 'them from the 
years 1818-19, when two circles by Rbpsol h (q-v,) and by 
Bbxchbkbaoh ( q , v .) were mounted at OottAngen, and one 
by Beichenbaoh at Konigsberg.^ The firm of Repsold 
was for a number of years eclipsed hf that of Pistor 
and Martins in Berlin, who fam ished thfjjf observatories of 

^ The most notable exception was the imttmnifliit and 

vSrUoil cirole of the Pulkova ohservatoiy. iqieCif^y designed by the 
elder Struve for fundamental detormuxatuma 


Copenhagen, Albany, Leyden. Leipsic. Berlin. Washington, 
and Dublin with first class instruments, but since the 
death of Martins the Repsolds have again taken the lead, 
and have of late years made transit circles for Strasburg, 
Bonn, Wilhelmshafen, Williamstown (Massachusetts). 
Madison (Wisconsin). &c. The observatories of Harvard 
College (United States), Cambridge, and Dun Echt have 
large circles by Troughton and Simms, who also made the 
Greenwich circle from the design of Airy 2 

We shall describe the princi[)al features of a transit 
circle, referring for smaller transit instruments and altazi- 
muths to the article Surveyino (vol. xxn. p. 719). 

In the earliest transit instrument flie telescope was not placed 
in the middle of the axis, but much nearer to one end, in order to 

f i event the axis from bending under tlie weight of the telescope, 
t is now alwa^m placed in the centie of the axis The latter 
consists of one piece of brass or gun-nietal with caiofully tninod 
cylindrical pivots at each end. The centre of the axis is shaped 
ime a cube, the sides of which form the basis of two cones which 
end in cylindrical parts The pivots lest on V-'<hai«d bearings, 
either let into the massive stone or brick piers which support tiie 
instrument or attached to metal frameworks bolted on the tops of 
the piers. In order to relievo the pivots from the weight of the 
I instrument, which would soon destroy their figure, the c\ Imdncal 
I part of each end of the axis is supported by a hook supplied with 
fnotion rollers, and suspended from a lever supported hv the pier 
and counterbalanoed so as to leave only about 10 pounds |>ics8ure 
on each bearing. Near each end of the axis is attached a cirelp or 
wheel (generally of 8 or 3} feet diameter) finely divided to 2' or 5* 
on a slip of silver let into the face of the circle near the circum- 
feience. The graduation is read ofiT by means of microsospes, 
generally four for each circle at 90'’ from each other, as by taking the 
mean of the four readings the eccentricity and to agicat extent the 
accidental errors of graduation are eliminated ’ In the cai her instru- 
ments by Pistor and Mar- waids they let the piers he 

tins the microscopes were jgSg made nairowti, so that the 
fixed in holes drilled microscopes could ho at the 

through the pier, but aitei- j 1 aides of them, attached to 
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radial arms starting from near die bearings of me axis This 
18 preferable, as it allows of the temporary attachment of auxil- 
iary microscopes foi the purpose ot investigating tlu eiiois of 

f raduatirm of the circle, out the plan of the IhftNolds rind of 
imms, to moke the piers short and to let the miciuscopcs and 
supports of the axis be earned by an iron frum<woik, is Utter 
still, as no pait of the circle exposed to radiation fwm (hr juer, 
which may cause strain and thenby change the anguluf distance 
between various parts of the circle Kach niuroscoju is furnished 
with a micrometer screw, which moves a fiame carrying a cross, or 


* This instrument differs in many particulars from others the 
important pnnciple of symmetry in all the parts (scnipulouBly 
followed in aU others) is quite discarded , there is only one circle ; 
and the instrument cannot be reversed There is a similar instrument 
at the Cape observatory 

* On l^icbenbach’s ciicles there were verniers instead of micro- 
scopes. they were attached to an alidade circle, the immovability 
of which was tested by a level. 
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better two eloea threads of 8pider*a web, with which the 

distance of a division line from the centre of the field can be 
measured, the drum of the screw being divided to single seconds of 
arc(0^M being estimated) while the number of revolutions are 
counted by a kind of comb in the field of view. The periodic 
errors of the screw must be Investigated and taken into account, 
and care must be taken tbat the microscopes are placed and kept 
at such a distance from the circle that one revolution will corre- 
spond to V, the excess or defect (error of run) being determined 
from time to time by measuring standard intervals of 2' or 5' on 
the circle. 

The telescope consists of two slightly conical tubes screwed to the 
central cube of the axis. It is of great importance that this connexion 
should be as firm and the tube as stiff as possible,^ as the flexure 
of the tube will affect the declinations deduced from the observations. 
The flexure in the horizontal position of the tube may be deter- 
mined by moans of two collimators or telescopes ])]accd horizontally 
in the meridian, north and south of the transit circle, with their 
object glaases towards it If those are pointed on one another 
(through holes in the central cube of the lelescoite), so that the 
wire-crosses in their foci coincide, then the telescope, if pointed 
first to one and then to the other, will have described exactly IfiO*, 
and by reading off the circle each time the iiniount of flexure will 
he found. M. Loewy has constructed a very ingenious apparatus “ 
for determining the ficxui'e in any zenith distance, but geitemlly 
the observer of standard stai-s endeavours to eliminate the effect 
of flexure in one of the following ways :-~eit]icr the tube is so 
arranged that eye-piece and object-glass can bo iiiteichnnged, 
whereby the mean of two observations of the same star in the two 
]M)sitions of tho obiect-glass will be free from the eflbct of flexure, 
or a star is not only observed directly (in zenith distance iT), but 
also by reflexion from a mercury trough (in zenith distance 180" - if), 
as the mean result of the Z D. of the direct and reflexion observa- 
tion8| before and after reversing the instrameiit east and west, will 
only contain tho terms of the flexure depending on siniJZ, Ac. 
In order to raise the instrument a reversing caifiage is provided 
which runs on rails between tlio piers, and on wdiich tho axis with 
circles and teleacoi>e can be raised by a kind of screw-jack, wheeled 
oat from between the piers, turned exactly 180", wheeled back, and 
gently lowered on its bearings. 

The eye end of the telescope has in a plane through the focus 
a number of vertical and one or two horizontal wires (spider linos). 
Tho former are used for observing tho transits of the stars, each 
wire famishing a sepamte l^*salt for tlie time of transit over the 
middlo wire by adding or .subtmeting the known inteiTal between 
the latter and the wire in (piestioii. Tho intervals are determined 
by observing the time taken by a star of known declination to pass 
from one wim to the other, the ])ole star being liest ou account of 
its slow motion.* The instmment is provided with a clamping 
apparatus, by which the observer, after having bcfoiohand set to 
tne approximate declination of a star, can clamp the axis so tbat 
the tolesco^ie cannot be moved except very slowly by a handle 
pushing the end of a fine screw against the clump arm, which at 
the other side is presseil by a strong spring. By this slow motion 
the star is made to run along one of the horizontal wires (or if there 
are two close ones, in tho middle between them), after which the 
microscopes are read ofT. Tiie field or the wires cau be illuminated 
at the oljservcr’s iileasure ; tho lamps are placed at some distance 
from the piers in order not to heat the instrument, and the light 
passes through holes in the piers and through the hollow axis to 
the cube, wnence it is directed to the eye-end by a system of 
prisms.* 

The time of the star's transit over the middle wire is never 
exactly^ equal to the actual time of its meiidian passage, as the 
plane lu which tho telescope tuins never absolutely coincides with 
the meridian. Let the production of the w^ost end of the axis 
meet the celestial sphere in a point of which the altitude aliove the 
horizon is b (the error of inclination), and of which the azimuth is 
90* -o (the azimuth being counted from south through west), while 
the optical axis of tho telescope makes tho angle 90" with the 
west end of the axis of the instrument, tlien the correction to the 

•■■observed time of transit will be a ^ j ^ + c sec 8, 

cos 0 cos o 

where ^ is the latitude of the station and 8 the declination of the 
star (see Geodesy, voL x. p. 166). This is called Tobias Mayer's 
fonuula, and is very convenient if only a few ol«ervations have 
to be reduced. X^utting h sin 0 - a cos we get HanSen's for- 

1 lielchetibat‘h supplied his tubofl with counterpoising lovers like those on the 
Devpat rofrscror (see Tstuscopa, fig. 30). 

s <hmpte» JUnaui, to). Ixxxvli. p. 34. 

S The trunslte ara either observed by **eye and ear,' counting the second beats 
of the clock and comparlna tite distance of the star from thu whe at the last beat 
before tlie transit over the wire with the distance at the first beat after the 
transit, in this way estimating the time of transit to 0«*1 ; or the observer 
employs a ** chronograph," and by pressing an electric key caases a mark to be 
mede on a paper atretened over a nntfomily revolving drum, on which me dock 
beats are at the same time also marked dectricell} . 

4 Tlie Idea of illuminating through the axla is duo to Usshei’, piofessor of 
SNtBonomy lu Dublin (d. 1730). 


mula, which gives the correction •• 8 sec 4* n (tan 8-tan^)4‘e8ec8» 
which is more convenient for a greater number of observations. 

The daily abenation is always deducted from c, as it is also 
multiplied by seed (being (r.81cos^8ec8). The above correc- 
tions are for upper culmination ; below the pole 180" - 8 has to bo 
substituted for 8. The constant c is determined by pointing the 
instrument on one of the collimators, measuring the distance of its 
wire-cross from the centre wire of the transit circle by a vertical 
wire movable by a micrometer screw, reversing tlie instrument and 
repeating the operation, or (without reversing) by pointiim the two 
collimators on one another and measuring the distance of first ono 
and then the otlier wire-cross from the centre wire. The inclin- 
ation b is measured directly by a level which can be suspended on 
the pivots. Having thus found b and o, the observation of two stars 
of known right ascension will furnish two equations from whirl 
the clock erior and the azimuth can be found. For finding thi 
azimuth it is most advantamous to use two stars difibring as neaily 
90* in declination as poBsilde, such as a star near the pole and one- 
near the equator, or better still (if the weather permits it) two 
successive meridian transits of a close circumpolar star (one abovee 
and ono below tho pole), as in this case errors in the assumed right 
ascension will not influence the result 
The interval of time between the culminations or meridian 
transits of two stars is their difference of right ascension, 24 
hours corresponding to 360" or 1 hour to 16". If once the absoluter 
riglU etscensiom of a number of stmdard stars are known, it la 
very simple by moans of those to determine the K.A. of any 
number of stars. The absolute R.A. of a star is found by observing 
the interval of time between its culmination and that of the sun. 

If the inclination of the ecliptic (c) is known, and the declination 
of the sun (8) is observed at tne time of transit, we have bin a tan « 
«>tau 8, wliicli gives the R.A. of tho sun, from which together 
with tho observed interval of time corrected for tlie rate of the 
clock, ive get the R.A. of the star. Differentiation of the formula 
shows that observations near the equinoxes are most advantageous, 
and that errors in the assumed e and the observed 8 will have no y 
influence if the Aa is observed at two epochs when the sun's B. A. ^ 
is A and 180- A or as near thereto as possible. A great numbei^ 
of observations of this kind will furuisn ntaterials for a standard 
catalogue ; but the right ascciisioBB of many important catalogi^ 
have been found by making use of the K.A.*sof a previous cem 
logue to determine the clock error and thus tr 'niprove the im- 
vidiial adopted R. A. 'h of the former catalogue, A- 

In order to determine absolute declinations or polar distan^ 
is first necessary to determine the co-latitude (or distance of t^, it 
from the zenith) by observing the upper and lower culiqlTpolo 
of a number of cii’eum polar stars. Tlie difference bctignatioii 
circle leading after observing a star and tho reading cor^en the 
to thu zenith is the zenitli distance of tho star, and th^ponding 
co-latitudo is the north jiolar distance or 90" -8. Ts ]>lus tho 
determine the zenitli ]»oint of the circle, tlie telescr In order to 
vertically downwards and a basin of mercury is ope is directed 
forming an absolutely horizontal mirror. placed under it, 
telescope tho observer sees the horizontal Txiking through tho 
image of the same, and if the tclescofie laviro and a reflected 
thc.se coincide, its optical axis w'ill be i^rp moved so as to make 
the horizon, and the circle reading will bindicular to tho plane of 
observations of stars refraction has to be '180 "h zenith point. In 
as the errors of graduation and flexure, Akon into account as well 
star on the horizontal wiie was not mand, if the bisection of the 
allowance must be made for curvatde in the centre of the field, 
sta]’’s |iath from a great circle) and fire (or the deviation of tho 
zontalwire to the noiizou. The anyr the inclination of the hori- 
by taking repeated observations ouui of this incliiiation is found 
during the one transit, the pole of the zenith distance of a star 
its slow motion. tar being most suitable owing to 
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the error, of a tmnslt cirrle and 

detailed doacilpLlonv of modern tranntt 
(vol. 1.), tlie Wathtngtim 
** 4tscrl>5/^f^,of the Waahbum observatory (vol. 11.). 
for IBdZ. In im appendix to the OreemHch (^ersatian* 

TBANSMIQR/ 

TRANSPOBT TION. Bee Mbtempsychosis. 

TBANSUBf ATION. See Fbibom Disapucsa. 

TRANSV ^'CANTIATION. See Eitohabist. 
in Sonth AfL. or South Atbioah Kbpubuo, a conntiy Sm 
lying betweepca, northernmost of the European states, Phil 
E. long., is 15' and 28° S. lat, and 26* and 32* 10' 
ing it from N.W. by the Limpopo, separat- 

partly the gekalaka and Bamangwato conntries ; W 
line between t|^co and the Hart, partly by an irregular 
British protectof® streams, separating it from the new 
the Bu&lo, sepa® Beobaanaland ; S. the Yaal and 
ting it from tha Orange Free State and 
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Natal ; by the Liboinba Mottntains, eepatating it from 
Zululand and the Portuguese East African possessions.^ 
Transvaal thus forms a compact inland territory nearly as 
broad as long, not more than 45 or 50 miles from the 
Indian Ocean at Delagoa Bay, but otherwise lying com- 
pletely within the outer rim of the vast South African 
tableland. A line drawn from the south-west extremity, 
where it touches Qriqualand West, north-eastwards to the 
Limpopo-Shasha confluence, gives an extreme length of 500 
miles, the distance from the same confluence southwards to 
tbe^atal frontier being 425, and the greatest length cast 
and west between the Zulu and Bechuana frontiers about 
400 miles. In the absence of accurate surveys, the total area 
has been variously estimated at from 110,000 to 120,000 
square miles, with a population (including aborigines) 
roughly calculated at from 750,000 to 800,000. 

Physical Feniures . — Physically Transvaal forms a well- 
marked section of the great South African plateau, an 
elevated shallow basin with a mean altitude of over 3000 
feet, whose conformation has been compared to that of a 
saucer. On the south and east this basin is separated 
from the coast by a lofty inner and less elevated outer 
rim, the former from 6000 to 10,000, the latter about 
2000 feet high, sweeping round in curves concentric with 
that of the seaboard, from Cape Colony through Natal and 
the east side of Transvaal northwards to the equatorial 
regions. The inner rim, whose various sections in the 
extreme south are known as the Roggeveld, Nieuweveld, 
and Quathlamba ranges, takes in Natal and Transvaal 
the general name of the Drakenberg Mountains. From 
the Natal frontier to the Lipalule (Olifant) tributary of 
the Limpopo, the Drakenberg maintains the aspect of a 
more or less continuous range 5000 to 7000 feet high, 
culminating in the Mauchberg (8725), the highest point in 
Transvaal. A little to the east is the Spitskop (5637), and 
further south the Klipstad (6020) and Holnek (5600). 
This section, whoso several ridges are known as the Verza- 
melberg, liandberg, Slangapiesberg, and Komatiberg, falls 
everywhere precipitously eastwards towards the Libomba 
range, or outer rim of the plateau, which maintains a mean 
elevation of 2000 feet along the eastern border of Trans- 
vaal. Beyond the Lipalule, the Drakenberg loses the 
character of a well-defined mountain system, broadening 
out into uplands moderately elevated above the surround- 
ing plateau, and breaking into ridges, such as the Murchi- 
son and Zoutpansberg ranges, which run east and west 
between the Lipalule and Limpopo. The whole system 
slopes gently westwards to the central tableland, which is 
itself intersected by several broken ranges, such as the 
Maquassieberg, Gat Band, Witwater Band, and Magalies 
berg in the south, the Dwarsberg, Marikele, Hanglip, 
Waterberg, and Blauberg in the north, all mostly trending 
in the direction from east to west. But few of these 
ridges rise much above 4000 feet, and, as the plateau has 
a mean altitude of considerably over 3000 feet, they 
detract little from the aspect of a vast level or slightly 
rolling upland plain, almost everywhere presented by 
Transvaal west of the Drakenberg orographic system. 

The numerous fossil remains of aciuatic life, together 
with extensive sandy tracts and the presence in several 
places of water-worn shingle, give to the central tableland 
the appearance of an upheaved lacustrine basin, whose 
waters escaped at one time through the Limpopo to the 
Indian Ocean, at another through the Vaal to the Orange 
river, and thence to the Atlantic. The Vaal and Limpopo 
are still the two great Assures in the plateau, which carry 
off most of the surface waters to the surrounding marine 

^ The boundaries of Transvaal, long a subject of dispute with Great 
Britain and the other conterminous states, were at last precisely 
defined by the convention of February 27, 1884. 


basins. The water-parting between these two river systems 
lies, not in the Drakenberg, itself pierced by the Lipalule 
and several of its affluents, but in the Witwater Band 
towards the south-west of the state. From this point the 
Limpopo, or Crocodile, sweeps round first to the west, then 
to the north-east, describing a semicircle of about 1000 
miles to the Limvuba (Pafuri) confluence, where it leaves 
Transvaal, flowing thence for nearly 340 miles through 
Portuguese territory south-east to the Indian Ocean. 
Captain G. A. Chaddock has shown (1884) that it is 
navigable for steamers to this confluence, above which 
it is obstructed by the Tolo Azime aud other rapids. 
Throughout its whole course it receives numerous affluents 
on both sides, such as the Shosha and Nuanetsi from the 
north, the Marico, Nyl, Limvuba, Lipalule, and others 
from Transvaal, of which region it drains fully 95,000 
square miles. With the exception of a few tracts watered 
by the headstreams of the Buffalo (Tugela), Mvolozi, Usutu, 
and IJmcomati (King George), flowing in independent 
channels eastwards to the Indian Ocean, all the rest of 
Transvaal is drained by the Vaal westwards to the Orange 
and Atlantic. The Vaal has its easternmost sources in the 
Wakkerstroom district on the west slope of the Draken 
berg, whence it flows for about 450 miles, partly within, 
but mainly along, the southern frontier of Transvaal, of 
which, with the Hart and other tributaries on its right 
bank, it drains about 20,000 square miles altogether. 
Besides these perennial streams, there are numerous shallow 
lagoons or saltpans scattered over the western aud northern 
districts, as well as thermal and mineral waters, such as 
the Warmbad in the Nyl valley. But the only lake pro- 
perly so called is Lake Chrissie, a sheet of water nearly 
40 miles round, and in parts very deep, which lies on the 
west side of the Drakenberg, 5755 feet above sea-level. 

Cliinale , — Although lyiuc on the bolder of and partly within 
the tropics, Transvaal, thanks to its gicat ch*vati(>fl above the sea, 
and to the absence of extensive marshy tracts, enjoys on the whole 
a healthy invigomting clinmtt*, well suited to tlie Kiuopean consti- 
tution. Owing to the diyucss of the air, due to tin* proximity of 
the Kalahari desert, the vcbtein and central distiicts are six^cially 
favourable to i>er.sons sutfering from coiisumptioii and othei chest 
coiiiplaiiits. Thit some of the low-lying moist tracts along the 
Iiimpo})o and other river valleys, close to or within the torrid zone, 
are extremely insalubrious, fever of the general Afriraii type being 
here emlcmic, and its prevalence usually uiaikcd by the iirescme 
of the dobtiuctive tsetse tly. The loiile from Delagoa Bay to tlie 
iiiteiior also traverses a fcvei stiicken coast distuct between the 
sea and the Libomha esearjunent, dangerous espeially in the rainy 
summer bcason. The rains geneMlly begin about October, Home- 
times a little before or after, and last intermittently till Apiil. But 
the rainfall is very unequally distributed, most of the moisture-bear- 
ing clouds from the iiKliau Ocean being arrested by the great liairier 
«>f the Drakenberg, or eouiiteraelcd by the dry w<*st winds from the 
Kalahari desert. Thus, while there is abntxlaiiee of rain in the 
ca.st, the country gradually beeoineb drier as it appi ouches Becliuana- 
land. During the dry u inter season (April to iSeiitembcr) kei*ii 
frosty winds blow from the south, sweeping freely over the ecntial 
plains and carrying the moisture to be precipitated as snow along 
the eastorn liighlands. Nevertheless, iieeoiding to the careful 
nioteoiological olwervalions made by Mi Lys at Pietoria between 
1877 and 1880, the mean annual temperature is tonsidcrably over 
68® F., falling to about 40“ in June and rising to 90® and occasion- 
ally even 96® in Jaiiuaiy. Tlie rainfall in the snni© central district 
seldom reaches 80 inches, which is probably a fair aveiago for the 
whole of Transvaal, falling to 12 towards th*- western and rising to 
60 on the eastern frontier. 

Afineral i?wo/^rrcA\— Transvaal yields to no other Afrn'uij icgioii 
in the abundance of its inincial resources, wdiile it is .iltogctlici un- 
rivalled m their extraoidinary vaiiety Tin sc iix hide, besides the 
precious metals and diamonds, iion, toppei, lead, <i»b,dt, sulplnu, 
saltpetre, and coal, this last with gold, coppn, ami iron being 

S robably the most abundant and widely disliibulcd Gold, largely 
iffused throughout the Drakenberg and in the noifhein Zoutimns- 
lierg and Waterberg districts and in tbo Knstenlmig and Maiico 
districts in the extreme west, ns veil ns in the highlands between 
Transvaal and the Zambesi, has hitlieito been woiked chiefly in 
the rich auriferous region of Lydciibiirg a!>out Mount Mauchberg 
and Mount Spitskop in the central jiarts of tlx* Drakenbf'rg range, 
and farther south in the Johannesburg aud Lower Kaap (Sheba) 
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district Hiddcdlmrg. Thtt Lyd<nii1iim dopoBiti, dia(M>v«radi in 
1878. lie ftfc as elevation of 4500 to 500a feet 40 i^ee soutli of the 
Upalole riyer and 185 north-west of Lorenzo Marquee on Delagoa 
tlay» the chief digjnngs being at Pilgrim's Beat and Mao Mao oIm 
to the Spitekon. ^n the Middelboig district the chief oentres of 
mining oneratfons are the recently founded towns of Barbertop and 
JoliannesDiug. In some vears the Lydenburg, Marabastad, and 
other diggings have jointly yielded over £800,000, obtained by 
washing and without any quartzoorashing. Iron ores are also 
widely distributed, and the Yaerbeig (**Iron Mountain”) near 
Marabastad (24'* S., SO'* B) consists S an enormone mass of rich 
iron ore, which the natives have worked for egos. Diamonds are 
chiedy confined to the Bloemhoff district on the Vaal above the 
groat diamantiferouB region of Kimberley in Griqualand West 
Coal abounds in the south-’eastem districts (Wakkerstroom, 
Utrecht), and also farther north in Middelburg (Nazareth) and 
Lydenburg. In some places seams 7 or 8 feet thick lie so near 
the surface that they are quarried aud the coal carted away by the 
natives. The prevailing formations where this gnat mineral wealth 
is embedded are quarts, porphyry, granites, clay slates, greenstone. 
Lower Devonian strata, oonglomerates, and limestones. 

jP7ora.— In Transvaal, as in most of the continent, an herbaoeons 
flora prevails largely over forest growths, which are here confined 
chiefly to the deep kloofs (gorges) of the mountain ranges, and to 
the courses of the larger streams. Bush, including mimosas, thorn 
thickets, and creepers, covers extensive tracts on the northern and 
fiouthem plains, and the Wakkerstroom and Utrecht districts to- 
wards Natal are well wooded. But clsowhero the characteristic 
features are grasslands, downs, hill slopes, flats, and even many 
parts of the higher uplands being covered with savannahs generally 
affording good pasturage and fodder for cattle. In the woodlands 
the prevailing species are three varieties of yellow wood (Podo* 
eaTpua)^ often growing to an enormous size, the Cape beech (Afyr- 
si»s), severol varieties of the wild pear {OHnia) and of stinkwood 
(Oreodaphne), iron wood, and ebony. Tlie Boers and other settlers 
have hitherto occupied themselves chiefly with stock-breeding 
(sheep, cattle, and horses), but there can be no doubt tliat much of 
the country is eminently suited for the cultivation of cereals, yield- 
ing two annual crops and producing some of the finest wheat in the 
world. Tobacco, the vine, and most European fruits aud vegetablea 
also thrive well, while semi-tropical products, such as cotton, sugar, 
and coflee, might bo raised in we warmer northern districts. 

Fauna , — By the early settlers Transvaal was described as the 

paradise of hunters,’^ ^ abounding in the characteristic lam 
animals, such as the lion, leopard, rhinoceros, elephant, giraixo, 
zebra, quagga, several varieties of anteloiie, and the ostrich, which 
roam over the continent from Soudan to the Cape. All these 
animals still exist, but in j^eatly reduced numbers, being now 
largely replaced by the domestic auimala — cattle, sheep, and iiorses 
— ^introduced by the white settlers. All the larm nvers are in- 
habited by the hippopotamus and crocodile, the latter ^ving an 
alternative name to the Limpopo ; the buffalo, gnu, olana, spring- 
bok, wildbeeste, baboon, atid several other meml^rs of the ape 
family are also frequently mot with. The country is occasionally 
swept by destructive flights of locusts; but the greatest enemy of 
the stock-breeder is the tsetse fly, which infests tne coastlands aud 
many of the riverine tracts, but shows a tendency to disappear 
with the large game, retreating with the advance of the plough. 
A tsetse belt 40 miloa wide along the whole course of the Limpopo 
still bars the spread of European settlements beyond Transvaid in 
the direction or the Zambesi. 

Miabitanh,--Oi the population not more than 50,000 are whites, 
mostly Boers (descendants of the early Dutch, French, and German 
immigrants to the Cape), with a large and increasing percentage of 
British settlers, attracted in recent years especially to the Lyden- 
burg and other mining distiiots. All the rest arc natives, belong- 
ing mainly to the BiUuto and Bechuana branches of the Bantu 
family, and consequently allied in speech and to a larae extent in 
physiqno to their Zulu-Kaffre neighbours. A considenuble number 
of these natives have abandoned the tribal state and taken service, 
either freely or by compulsion, with the whites as farm labourers in 
the rural district^ and as domestic servants in the towns, and are 
now also largely employed in minmg operations. The groat bulk 
of the rest, wiio retain their national usages and recognize the 
authority of more or less independent tribal chiefs, are concentrated 
in the northern and eastern provinces of Zoutpansberg (864,000), 
Waterberg (174,000), and Lydenburg (128,000) There are also 
about 40,000 in Bloemhoff (extrame south-west;, and the same 
number in the western provinces of Kustenburg and Maricq, but 
only a few scattered groups in all the rest of the country. Tliese 
western and south-western tribes (Barolon^, Batlapins, nakwonaa, 
Bakhatlas, &c.) are all Beehuanas; the others mamly Makatis, as 
the Basutos are here oolleetively called. It may be stated in a 



t On the rente between the Oranse and Vaal (Idl8-S7) the “voor4rckkeri'* 
are aald to have killed ne many as 900 Uens. 


the northem fsgios bstWMfl that river and the Uempe tv itlll 
to a lanro extent occupied by unreduced or unbroken Basflto 
commumties. 

Natwral and PoHUaal JMvirib»a---Traiisvaal has been divided 
into three more or less distinct natorsl regioniB detenainsd chiefly 
^ the relief of the land, and its climatie and ectonomie conditions, 
litese ars^l) the ffoog^ veld^ or uplands, eomprising the southern 
districts drained by the Vaal and tiie Drakenberg highlande as ftr 
north as the lipafnle, about 85,000 square miles altogether, with 
an fdtitude nnmg from 4000 to 7000 feet; (2) the JStnJkm evZd, 
or terrace landa, comprising the low eastern sons between the 
Drakenbeig and Libomba ranges, falling in many places down to a 
level of 2000 feet, with an ana of 15,000 to 20,000 square miles; 
(8) tlie Baaeh wld, or bush country, comprising oil the rest of the 
land, with an altitude of 8000 to 4000 feet and an area of 60,000 
square miles. For administrative purposes the country is sgsin 
divided into thirteen provinces Zoutpanshoig and Waterberg in 
the north ; Lydenhnrg, Middelburg (formerly Nazareth), Pretoria, 
Bustenbnrg, and Mamo in the centre; Utrecht, Londina, VTak- 
kerstroom, Heidelberg, Potchefstroom, and Bloemhoff in the eouth. 
In tlie Bouthem part of Lydenbmg lies the somewhat detached 
district of New Scotland, comprising some 500,000 acres selected 
by the late Mr M*Corkiudale as a Scotch pastoral and agrionltnral 
settlement. It is a healthy prosperous country, lying on the elopea 
of the Drakenbeig, within 810 miles of Durban, Natal. But the 
most thickly settled province is Potchefstroom, a fertile tract, 
8500 to 5000 feet hi|d^, abundantly watered by the Mooi, Schoen, 
and other streams flowing to the vaal, and well suited for tillage 
and pasturage. Its capital of like name (derived from elements in 
those of Potgieter, Schorf, and Stockenstroom, throe popular Boer 
leaders during the early migrations) is the most settled and one of 
the largest towns in Transvaal. The only other places deserving 
the name of town are Pretoria, capital of the province of like name 
and of the state, occupying a somewhat central position 100 miles 
north-east of Potohefstrooin, 080 from Capo Town, 820 from Port 
Elizabeth, and 400 from Durban ; Barberton, in the Lower Kaap 
mining district, 150 miles by road from Delagoa Bay, only three 
years old, but alioady by for the largest place in the state, with a 
Tiopulation (1887) of 15,000; and Johannesburg, centre of the gold- 
notds of the same name, 80 niUos south-east of Pretoria, and 72 
east of Potchefstroom, founded in 1886, but already larger than 
Pretoria, with a population of over 4000. 

Adminiatiration and Statistics , — ^Transvaal enioya reprosentative 
institutions, with a volksraad or parliament of forty-four members 
elected for four years, one-half retiring every two years, the 
executive being entrusted to a president elected for flve years by 
the whole body of electors, assisted by a council of four, the esc- 
officio vice-prebident and the state secretary, with two others 
appointed by the yolksraad. The revenue, derived chiefly from 
land sales, quit rents, stamps, hut-tax, and customs, balanced the 
expenditure in 1885, aud exceeded it by £15,000 in 1886, the re- 
spective sums being £260,000 and £245,000. In 1884 the public 
debt was £896,000, the exports (gold, ivory, corn, wool, hides, cattle, 
ostrich feathers, Ac.) about £600,000, and tho imports probably 
over £1,000,000. The long-projected railway, intended to afford 
an outlet to the coast at DelMoa Hay, was completed in 1887 from 
Lorenzo Marques, the seaward terminus, to the Transvaal frontier, 
a distance of 50 miles. Transvaal is in telegraphic communication 
with the Cape and the rest of the world through the Orange Free 

BTisfory.— The historic life of Transvaal begins with the ” Great 
Trek," or general exodus of tho Cape Colony Boors, who, being dis- 
satisfied, especially with the liberal policy of the British Government 
towards the natives, removed northwards in large numbers between 
the years 1838 and 1887. By 1838 some thousands had already 
croBSM the Yaal, tliat is, had reached the ” Trans- Vaal” country, 
which at that time was mostly under the sway of the powerral 
refugee Zulu chief Mosolekatze, whose principal kraal was at 
Mosega in the present Marico district on the west frontier. To> 
avo 2 ]£^ the massacre of some emigrant bands, the Boers under 
Maritz and Potgieter attacked and utterly defeated Moselekatze at 
this place in 1887. Next year the Zulu chief withdrew beyond the 
Limpopo, where he founded the present Matebele state between 
that river and the Zambesi, thus leaving the region between the 
Vaal and Limpopo virtnally in the han% of the Trekkers. But 
their position was rmidcTed insecure on tho east side by the military 
despotism of the fierce Zulu chief Dingaan, who, after the murder 
qf his brother Chaka, had asserted hu authori^ over the whole 
of Zululand and most of the present Natal, t^e situation was 
rendered almost desiierato by the complete rout and wholesale 
masSRore (1838) of the right divibion of the emimnt Boere, who 
had veatnred to cross the Buffalo under Pieter Betief; and who 
were defoatod ^ Dingaan, first at Umkongloof (” Aceldama ”)« then 
at Weenen (** Weeping ”), and again soon after under Uys, Maritz, 
and Potgieter, when ss many as 800 fell before the irresistible 
onelaught of the disciplined Zulu warrioni. At this critical 
juncture the Trekkers were saved from iitter extermination br 
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Amblik lV«torisii dt <kta9 ^Raiii^ \if whm Dinmft met wilih a | 
fint Gheck bflfore the eleae of loUowad in Jtuitiary’ 1840 by 
a atill moro eroalii^ff dafoat IDingaan having been soon after ! 
mnrdefod, the ftliindiy IPkada wee eet iw in his place, and Katal 
pmlaiiaed a Boer republie. But the British oocnpation of that 
tarritoiy in 1848 indooed the Boen to retire in two bands across 
the Dnkenbei^g, the southern division settling in the present 
Orange Free State, the northern again passing into Transvaal. 
But, owing to internal dissensions, and the perpetnal bickerings of 
the two most prominent personalities, Pretc^us and Potgieter, all 
attempts at establishing an organized mtem of government throngh- 
ont Transvaal ended in failure^ till mtorius induced the British 
Oovemment to sign the Sand River convention (January 17, 1862), 
whhdi virtually established the political independence of that 


region. The death both or Pretonns and rotgieter in 1858 pre- 
pwed the way for a period of internal peace under Pretorius’s eldest 
sou Maxthinus Weasels Pretorius, fiik president of the ** Dutch 
Aftican RepuUio/’ whose title was afterwards altered (1868) to 
that of the ** South African Republic.'* But a fatal element of 
weakness lay In the persistent refusal of the Boers to treat the 
natives on a fcMiiing of imuality, or even with common justice. The 
murder of Hermann Potgieter and family (1864), avenged by 
Pretorius at Makapan's Cave^ was followed (1866) by the "Apprentice 


Law/’ eBtablishing a system of disguised slavery, which was further 
strengthened by the sanction (18/3) of the €frond or ^’Fonda- 


strengthened by the sanction (18/3) of the Ghrofiid wet, or Funda- 
mental Law,'* declaring that the people will admit of no equality 
of persons of colour with the white inhabitants either in state or 
chturch.” Owing to this policy opposition was constantly ahown 
both to the English traders, disposed to deal fiorly with all, and 
to the missionaries, preachers of universal equality, as illustrated 
by the plunder of Livingstone's house by the commando sent 
against the native chief Secheli in 1852. A brief chronicle must 
here suffice of subsequent events down to the present time: — 

1857. Invasion of the Orange Free State by Pretorius; dispute 
settled without bloodshed by the treaty of June 1. 

1859. Pretorius elected president of the Free State ; fails to effect 
the union of the two states. 

1863. Return of Pretorius, during whose absence affairs had fallen 
into confusion ; continued troubles with the natives ; quarrels 
with the Batlapins, Barolongs, and Griquas in the west ; in | 
the east with Ketclwwayo, king of Zmulaud, about the | 
Boers* right to the Wakkerstroom and Utrecht districta 

1867. Discovety of diamonds, and Mauch’s announcement of gold- 
fields in the interior. 

1868. Pretorios’s proclamation extending the boundaries of the | 
state west to I^ike Hgami, east to Delagoa Bay, whence 
disputes and negotiations with England and Portugal, 
Delagoa Bay being ultimately awarded (July 1875) to 
Portugal by the French president, Marshal MaoMahon, to 
whose decision the matter had been referred. 

1871. Boundaiy disputes towards the south-west settled by the 
award of Lieutenant-Governor Keate of Hatal, leading to 
the resignation of Pretorius and appointment of President 
Bur^ra. 

1875. Tlie Fundamental Law forces Burgers to measures leading to 
the war with Sikokuni, chief of the Bapedi, south of the ' 
Olifant river, who claimed large part of Lydenburg and even 
of Pretoria; Buigers’s visit to Europe in connexion with the 
pelanea Railway scheme ; on his return be finds everything 
in the greatest confusion; Boers dispirited by repeated 
reverses in the Sikokuni war ; an empty treasury ; broken 
credit ; the state practically bankrupt and exposed to im- | 
minent danger of invasion by Bapedia and Zulus. Hence 
1876-77. Intervention of England, and Sir Theophilus Shepstone's 
proclamation (April 12, 1877) annexing Imnsvaal, followed 
by the appointment of Sir W. Owen Lanyon as British 
admimstrator. 

1886-81. Revolt of the discontented Boers, who, being successful 
in a few contests with British troops, induced the British 
Government to restore the republic under the "suzerainty” 
of the queen, by the treaty of peace of March 21, 1881, a 
British resident being appointed, with thr unctions of a 
consul-general. 

1888. S. J. Pa^ KrUger elected president. 

188 A Convention of London (Febmaty 27, ratified by the volks- 
raad, Augnst 8) recognizing the state as the South African 
Republic, and considerablyrestricting the British suzerainty. 
1885. Proclamation (March 23) of the British protectorate over 
Bechuanaland, thereby arresting the westward advance of 
the Boers into the Bamangwato, Bakwena, Bangwaketsi, 
and Barolong territories, and keeping open the mat trade 
route from Cajpe Colony through Hopetown amf Shoshong 
to the Zambesi 

1888. IVesh discoveries of rich auriferous deposits espedalW in the 
Middelburg province, followed hr a great influx of English- 
speaking j^pulations, threatening to swamp the Boer 
element 


1886. Projected Son^ African confederation, opposed by 

but sappot^ Oranj* State, Cape Colony, and a 

muonty of the Transvaal Doers. Connected with this 
scheme ie the proposal of a uniform tariff end the iamediate 
construction of a through railway from Gape Town to 
Delagoa Bay. (a, H. K.) 

TBANSYEBSE FLUTE, The, — or Obrililn Flutb, as 
it was formerly designated in Great Britain,— may be de- 
scribed as a musical instrument in which a column of air is 
set in vibration by regular pulsations derived from a current 
of air directed by the lips of the executant against the side 
of an orifice serving as an embouchure, pierced laterally in 
the substance of the pipe and towards its upper extremity. 
This mode of blowing appears to be of very ancient origin : 
the Hindus, Chines^ and Japanese claim to have used it 
; from time immemorial ; in Europe the high antiquity of a 
lateral embouchure is generally admitted, althoagh it does 
I not really rest, so far as our present knowledge goes, on 
I any conclusive evidence.^ 

I The oblique flute of the Greeks was of Egyptian origin, 
and it is therefore safest to suppose it to have been like 
the instrument fr^uently figured on the monuments of 
ancient Egypt, which, held obliquely, was blown through 
the orifice itself of the pipe at its upper extremity. The 
same instrument (called " nay ”) is still used in Moham- 
medan countries. The flute is often mentioned in mediaeval 
poetry, but no details of its construction are given. It 
was the custom, moreover, to designate various instru- 
ments by this name. The oldest representation we know 
of the transverse flute is found in the llth-centory frescos 
of the cathedral of St Sophia at Kieff. Eustache Des- 
champs, a French poet of the 14th century, in one of his 
ballads, makes mention of the flute traversaine,'* and wo 
are justified in supposing that he refers to the transverse 
flute. It had certainly acquired some vogue in the 15 th 
century, being figured in an engraving in Sebastian Yird- 
ung’s celebrated work,* where it is called “ Zwerchpfeiff,” 
and, with the drums, it already constituted the principal ele- 
ment of the military music. Agricola ^ alludes to it as the 
“ Querchpfeiff ” or “Schweizerpfeiff,'' the latter designa- 
tion dating, it is said, from the battle of Marignan (1515), 
when the Swiss troops used it for the first time in war. 

From Agricola onwards transverse flutes formed a complete family, 
said to comprise the discant, the alto and tenor, and the bass, — 

respectively. There is evidently 

^ fczrzrr:’ an error in the indications of 

•W" r- ’ zzzjsti: * --- -t pitch hero given, for the iiLstru- 

^ Hi ments must in fact have produced 

7 sounds an octave higher than those noted. Pretorius/ 
who in a special note warns his readers against inaccuracies of this 
kind which were then frequent, designates the transverse flute as 
"traversa Querpfeitf” and "Querflot,” and notifies the bass in 


"traversa Querpfeitf” and "Querflot,” and notifies the bass in 

-p — tho tenor and tlm OS varieties 

, and alto ^ --j — ^ discant in use. A flute 

— in cr~ in — concert at that 

time included two discaiits, four altos or tenors, and two Isisses. 
The same author distinguishes between the *' Traversa” and the 
•’Schweizerpfeiff” (which he also calls “Foldpfoiff,” mili- 
tary flute), althqpgh the con^ruction was the same. There were 
two kinds of r g-qp respectively; they were cm- 

"Fcldpfeiff,” ^^r^randD ployed exclusively with tho 

in tJ" Bi — military dnim.® 


"Fcldpfeiff,” 

in 


^ The Louvre has two ancient statues (from the Villa lioighese) 
r^iresenting satyrs playing upon transverse flutes. Unfortunately 
these marbles have been restored, especially in the iletails affecting 
<mr present subject, and are therefore examples of no value to us 
Anotiier stotue representing a flute-player occurs in the Bniisli 
Museum. The instrument has been supposed to be a transverse flute, 
but erroneously, for the insufflation of the lateral tulie against which 
the instrumentalist presses his bps, could not, without the intervention 
of a reed, excite the vibratory movement of the column of air. 

* Mtteiea getutseht und auszgezogen, Basel, 1511. 

^ Mueica IiMtrumentdlU,y<iitXenherg, 1529 

^ Organographia, Wolfenbtittel, 1618. 

» It is ftom the word P/eifihst,t the French Flfire and the English 
still applied to the military flutes in proseut use, are evidently 
dvHved 
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Mersenno’s^ account of the tranavene flute, then deaupated 
*'flflto d’allomand” or **fiflte allemande** in France, ia Mcure 
enough ; but the tablaturea and an Air de Oour *’ for four flutes in 
his wor^ lead^ua to believe that t^re were then in use in France 
the aopra- : y ' the tenor and the baas 

no flute , or alto flute descend* rzilizzr . 

in flute in — ing to 

The Museum of the Conservatoire v Royal of Bruaaela poa- 
sesaea apecimeus of all varieties hitherto mentioned except the last. 
All of them are laterally pierced with six finger holes they have 
a cylindrical bore, and are fashioned out of a single 
piece of wood/ Their compass oonsists of two 
octaves and a fifth. The succeaaive opening of the 
lateral holes gives rise to a series of fundamental 
notes forming the first octave. By a stronger pres* 
sure of the breath these notes are reproduced in the 
next octave higher, and the extent of compass of 
the instrument is completed in the higher region 
by the production of other harmonics.^ 

The largest boss flute in the Brussels museum is in 
r|T~r — at the French normal pitch A 486 double 
vibrations per second. It measures 0*96 

m. from the centre of the blow orifice to 

the lower extremity of the tube. Tlte disposition 
of the lateral holes is such that it is impossible to 
cover them with the fingers if the flute is held in 
the ordinary way. The instrument must be placed 
^inst the mouth in an almost vertical direction, 
inclining the extremity of the tube either to the 
right or the left. This inconvenient position makes 
it necessary that the instrument should bo divided 
into two parts, enabling the player to turn the 
head joint that the embouchure may be most com* 
modiously ^proached by the Ups, which is not at 
all easy, llio first and fourth of the six lateral 
holes are double, hut those holes are stopped up 
with wax which have become useless through the 
player’s habit of using the fingers of the right or 
left hand to cover the higher three holes. The 
bass flute shown in fig. 1 is the facsimile of an 
instrument ni the Musco Civico of Verona. The 
original, unfortunately no longer fit for use, is 
nevertheless sufficiently well preserved to allow of 
all its proportionate measurements being given. 

The lowest note, £|^, is obtained with a remark* 
able amplitude of sound, thus upsetting a veiy 
prevalent opinion that it is impossible to produce 
by lateral insufflation sounds which go a little Fix. 1. Fig. s. 
lower than the ordinary limit downwards of the modern orchestral 
flute.* 

The bass flute cited by Mersenne should not differ much from 
that of the Museo Oivico at Verona. We suppose it to have been in 
pc- ; — I that it was furnished with an open key like that 
^ — which was applied to the recorders (fliUes douces) of the 

same epoch, the function of the key being to augment 

by another note the compass of the instrument in the lower part. 
Following Quanti:,* it was in France and about the middle of the 
17th century that the first modifications were introduced in the 
manufacture of the flute. The improvements at this period con- 
sisted of the abandonment of the cylindrical boro in favour of a 
conical one, with the wide part in the head of the instrument At 
the same time the flute was made of three separate pieces called 
head, body, and foot, which wore ultimately further subdivided. 
The body or middle joint was divided into two pieces, so that the 
instrument could be tuned to the different pitches then in use 
by a replacement with longer or shorter pieces. It was probably 
about 1677, when Lully introduced the German flute into the opera, 
that course was had for the first time to keys, and that the k^ 
of DJf was applied to the lower part of the instniment* The en- 
graving of B, Piwrt, dated 1707, which ornaments the work of 
the Fronch flautist Hottetcrre*le-Romain,^ represents the flute 
as having reached the stage of improvement of which we have 
just spoken, but the body was still formed of one piece only. In 
1 726 JQuantz,^ finding himself in Paris, had a second key apj^ied to 
1 Harrumie VnivertOUtt Parte, 1686 

s It te titiial to Indicate the tonality of flntei by the note produced when the 
ilx lateral holea are covered by the tugen. Thte custom Is objecticmable, because 
It Is the disposition of the flnxers which Is made use of to sound D. Tlie prac- 
tice has for its result that the tonality is always a note lower than the elxnatnre 
used. Thus the flute In D Is really in C ; tliat In F in Ep, Ac. 

S Victor MahiUon, ffiiUt on ik$ F^ngerinff of the hoehm Flute. London, 1884. 

4 F^tis, Xappori tur la FabrieaHon dee Jmtrumenti de MueigueiktExpeeUim 
Univertelle de Fari$, en im. 

s ForsticA ofaor AnteeUung die FlSte travertikre m tpMm^ Berlin, 1768. 

• Unless where the contrary la stoted, we have always in view, in describinn 
the suceesslve improvements of the flute, the treble flute in J>, which Is considered 
te be ^Ical of the family, v ^ Frineipei de la Fldte lyavereiire. 

8 **Herrn Johann Joachim Quantslus Lehenslauf, von Ihm aelbst entworfen.** 
in tho Jiietoriteh-Krititehe AitrUge ear Am>hahme der Mueih^ by ICarpnrg. 
Berlin, 1764. Quints was professor of the flute to Frederick the Qreet 
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the flute, placed nearly at the same height u the flxet, that of the 
, intended to dilferentiate the Ds and the £|^. Thin 
innovation was generally well received in Germany, but 
does not appear to have met with corresponding suecoBS in 
other' countries In France and England manoracturere adopted 
it but rarely; in Italy it was declared useless.* About the same 
time flutes were constructed with the lower extremity lengthened 
;he^ and 


and furnished with two supplementary keys to produce the ( 

C. This innovation, spoxen of by Quantz, did not meet mth a 
very favourable reception, and was shortly afterwards abandoned. 
Passing mention may be made of the drawing of a flute with a 0 
key in the Music-Saalof J, F. B. Mavers, Nuremberg, 1741. 

The tuning of the instrument to diflerent pitches was effected, 
as alreadv explained, by changes in the length, and notably by 
substituting a longer or shorter upper piece in the middle joint 
So wide were the differences in the pitches then in use that seven 
such pieces for the upper portion of it were deemed necessary. 
The rmative proportions between the different parts of the instru- 
ment being altered by these modifications in the length, it was 
conceived niat the just relation could be re-established bjjf' dividing 
the foot into two pieces, below the key. These two pieces were 
adjusted by means of a tenon, and it was asserted that, in this way, 
the foot could be lengthened proportionately to the length of the 
middle joint. Flutes thus improved took tne name of flfites h 
registre.” The register system was, about 1762, applied by Quantz 
to the head joint, and, the embouchure section being thus capable 
of elongation, it was allowable to the performer, according to the 
opinion of this professor, to lower the pitch of the flute a semitone, 
without having recourse to other lengthening pieces, and without 
disturbing the accuracy of intonation. 

The upper extremity of the flute, beyond tho embouchure orifice, 
is closed by means of a cork stopper. On the position of this cork 
depends, iu a great measure, the accurate tuning of tho flute. It jpL 
is in its right place when the accompanying octaves are 
true. Quantz, in speaking of this accessory, mentions 
the use of a nut-screw to give the required position to 
the cork. He does not name the inventor of this ap- 
pliance, but, according to Tromlitz,^^ the improvement wax due to 
Quantz himself. The invention goes back to 1726. 

'When the Method of Quantz apiieared there were still in use, 
besides the orchestral fiute in D, the little fourth flute in G, the 
low fourth fiute in A, and the fifite d’amour a note higher; in 
France they had, moreover, the little octave flute in D (octave). A 
bass flute in D had also been attempted (see fig. 2). 'When Ribocq 
published his JSemerkungen Uber die FlbU the flute had already 
the five keys here shown. This author does 
not cite the inventor of these new keys, but 
some claim them for Kusder, a musical-instru- 
ment maker in London, others for Johann 
George Troralitz of Leipsic, and Ribocq declares he has seen no flutes 
so constructed other than by these two makers. But Trorolitz lays 
no claim for himself to the credit of this improvement He only 
says that ** he had occupied himself for several years in applying 
these keys so as not to augment the difficulty or playing, du^ on 
the contrary, to render the handling of them as easy as possible." 
We may therefore regard the London maker as the author of the 
first flute with five keys, with, however, a reservation as to the G^ 
key, which, from 1727, had been applied by Hoffmann of Rasten- 
berg** to the transverse flute and the oboe. The higher key of C|J, 
adopted from 1786 by Tronilitz, we believe to have been first re- 
commended by Ribocq (1782). 

In 1786 Richard Potter, of London, improved Quantz’s slide 
applied to the head joint as well as to tho register of the foot by 
a double system of tubes forming double sliaing air-tight joints. 
In the document^ describing this improvement Potter patented 
the idea of clothing the holes which were covered by keys formed 
by metal conical valves. The keys mentioned in the patent were 
four, — Ds, F, G||(, As. The idea of extending tho compass of the 
flute downwards was^ taken up again about the same time by two 
players of the flute iu London named Tacet and Florio. They de- 
vised a new disposition of the keys G and Gs, and confided the execu- 
tion of their invention to Potter. In Dr Arnold’s Uew Jnttruetiom 
for the German Flute occurs a tablature, the engraving of which 
gpes back to the end of the 18th century, and bears the following 
title, ** A Complete Drawing and Concise Scale and Description of 
Tacet and Flono’s new invented German Flute, with all the a(^- 
tiqnal ke^^ explained." It explains the use of six keys, — C, 

F, 6s, A^-— that are not always figured, because the employ- 
ment of BO many keys was at once admitted. Tromlitz himself, 
who, however, nmde flutes with nine keys, — adding £|^, another F, 
and C|], declared that he was not in favour of so great fl^mpUca- 
tiou, and that he preferred the flute with only two keys, Di| ana Ebt 

S Antonio Loransonf, Baggio per ben tenure iljlouto IravertOt Vicensa, 177 8. _ 
1 ® AwifiUhrlieher und grdndiieher UnlerfieM die FitUe »» tpieleut Leipsic, ipT. 
Compare Schilling, tTniv.-Lexieont Leipsic, 1886. Stondsl, 1788. 

1* Kurte Abhandtang ven FlbtmtpUlet^ Leipsic, 1786. . 

M Qerber, letieon der SFoakUnttler, Leipsic, 1780. M English potent. Ho. Hit- 
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^ith a register foot joint and a cork nut-screw at the head joint | 
Tlus inatminent met all rerinlrements. He was even against the | 
use of the keys for C|J and Oa, because they altered the recognized 
•quality of tone of the instrufiient. When Tromlitz published his 
method » the family of Antes had become modified. It coinpi'e- 
hended only the typical flute in 1), the fldte d’amour a minor 
third lower, a “third" flute a minor third higher, and, finally, 
the little octave flute. 

Wiiilo Tromlitz was struggling in Germany with the idea of 
aiigmentiiig the compass of the flute downwards by cinplo^diig open 
keys for and an Italian, Giovanni Batista Orazi,^ increased 
the scale oT the instrument downwards by the application of five 
new keys, viz., B, Bjy, A, A^, and G. At the same time that he 
roducud this invention'-* he conceived the plugging of the lateral 
olo#^ by the valve keys then recently invented by Potter. But 
it was hanlly pr)SHil»lo to obtain a perfect plugging of seven lateral 
holes with tile aiil of as many keys, for the contrm of which there 
wore only the two little fingers, and therefore this invention of 
'Orazi piovcd a failure. 

In 1808 Frcdciiek Nolan, •“* of Stratford, near London, conceived 
an open key, the lever of which, teiininating by a iing, permitted 
the closing of a lateral hole at the hiime time the key was being 
acted upon. The eoiubiiiation in this double action is the embryo 
of tlio meehiinibrn that a little later was to transform the sy.stem of 
the flute. Two years later Maegregor,** a nnisical-instriiment maker 
111 London, constructed a bass flute an octave lower than the ordi- 
uiuy flute. The idea was not new, as is proved by the existence 
of tlio bass flute mentioned above. The diifeieiice between the two 
•instruments lies in the inochamsm of tlie keys. ^ That employed by 
Macgiegor consisted of a doubie lever, a contrivance dating fiom 
bcfoio tile middle of the 18th century, of which the anplicatioii is 
seiMi in an oboe of large dimensions preserved in tne National 
Museum at Munich.® 

About 18;10 the celebrated French flautist Tiilou added two more 
keys, those of Fjf and C|, and a key, I'.illcd 
"de cadence,” to facilitate the accompany- 
ing shakes. 

To increase the number of keys, to improve 
their system of plugging, and to extend the 
jjcalo of the instiument in the lower legion, 

—these had hilheilo lieen the principal problems dealt with in 
the iinproveinent of the flute. No maker, no inventor tvhoso 
labours we have called attention to, bad as yet devoted his atten- 
tion to the rational division of the column of air by means of the 
lateral holes. In 1881 Theobald Boehm, a Bavarian, happening to 
bo ill liondon, was struck with the ])OWer of tone the celebrated 
Knglish perfonner Chiirles Nicholson diew from his instiument 
Boeliiii learned, and not without astonishment, that his Fngli.sh 
colleague obtained this rcsnll by giving the lateral holes a much 
gi eater di.imepr than then usually admitted. About the 
.same time Boehm imide the acijuaintance of an amateur player 
named Gordon, who liad olfected certain improvements ; ho had 
bored the hiteial liole for flic lower K, and liad covered it with a 
key, while he. had replaced the key foi F with a ring. These iniiova- 
tunis .set Boehm about attempting a complete reform of the instru- 
ment ® He went resolutely to work, and during the year 1832 he 
produced the new flute whicli bears his name. This instrument is 
uistinguislied by a new mechanism of keys, as well as by larger 
holes disposed along the tube in geometrical ])rogression. 

Boehm’s system had ])rescrved the key of open , Coche,^a 
professor in the I'aiis Conservatoire, assisted by Auguste Buffet 
the younger, a inusical-instnimeiit maker in that cit}^ modified 
Boehm's flute by closing the with a key, wi.shing thus to render 
the new fingering inoie conformable to the old. He thus added a 
key, faeilitating the shake nj»on Oj witli 1 )jjj, and brought about 
some other ehaiiges in the instriiiiieiit of les.s importance. 

Boehm Innl not, however, alteied the bore of the flute, which had 
been conical from the end of Iho I7ili century. In 18B>, however, 
he made fuither experiiiiciit.s, and the results obtained were put in 
practice by the construction of a new instrument, of which the body 
was bored cylindrical, but the head was modified at theenibouehuro. 
The inventor thus obtained a remarkable equality in the tones of 
the lower octave, a greater sonorousness, anu a perfect accuracy of 
intonation, by establishing the moie exact proiiortious which a 
column of air of cylindiical form permitted. 

Tfie priority of Bochnr.s invention was long contested, I.is 
detracti'rs maintaining that the honour of having reconstructed 
the flute was due to Gordon. But an im{)artial investigation 

* Hmjgio per ca$fi vtre. e snonare un Jtauto traverto enarmoHKO che ha » »uoii% 
basal (let ViohnOt Kotno, 17D7. 

'llir idott of this Ihikc flute wes taken up OKninin 1S1» by Trexler of Vienna, 
Mho called it. the '•pmiaulon.” * Patent, No SIS.*!. * Patent, No ;ja4». 

* Anorher fepecinien almost the same, constructed about 1775, and cjiUed 
“ Banse de Must ite," nuiy he seen In the Museum of the Paris Coii»«ervatolro 

* See t/rher dm Fiotmtfan und die neuesten Verbesserurtgm dettelben, Maine, 
1847, and \V. S. Bioadvrood, An Essay on the Constt vrtion of Flutes otkginally 
vfrittfn by Thetibald Bochm^ published teith the addUion of Correspondence mid 
othe/ Documents, London, 1883. 

' Examen cruigue de fa FlUte Ordinaire compart h la Fl^te Boehm, Paris, 1888. 



vindicates the claim of the former to the invention of the large 
lateral holes.® His neatest title to fame is the invention of the 
mechanism^ which allows the production of the eleven chromatic 
semitones intermediate between tlio fundamental noto and its first 
harmonic by means of eleven holes so disposed that in opening 
them RUcccasiyely they shoitcu the column of air in exact projior- 
tioiial quantities • Boehm has published a diagram or scheme to 
bo adopted in dotermiiilng the position of the note-holes of wind 
instruments for every giwii pitch Tins diagram gives the position 
of the intermediate holes winch he had been enabled to esta Wish by 
a rule of proportion based on the law o( the lengths of stimgs. 

The Boehm flute, notwithstanding the liigh degiee of pcifection 
it has reached, has not secured un.iiiin)ous tavour ; even now there 
aio players who prefer the onhnaiy flute. The change of fiiigoiing 
required for some notes, the gieat delicacy and liability to deiaugo- 
ment of the inccbnnism, have something to do with this. In Kng- 
laiul especially, the oidinaiy flute letains ii any paitisans, thanks to 
the impiove.ments inti 0(1 need by a clevei placer, Abel Siccuma, in 
1845.*^^ Ho boicd the hvteial holes ol E and A low'ei, and covered 
them with open keys. He, .iddcd some kc\8, .and mn*lc a better 
dis]>oBition oi tlm other lateial holes, of whuli he increased tho 
diameter, producing thus a sonoionsiiess almost e(pial to that of 
tho Boehm flute, while yet presen mg the old liugciing tor the 
notes of the liist two octavos But m •.iiite of tl»<\so im]no\cmcnt‘» 
the old flute will not bear an iinpaitial compaiisoii with that of 
Boehm. (V. M ) 

TRANSYLVANIA (Germ. Siehenhur(fm\ a moimtain- 
ons principality (Gross-Furstentliuin) forming the extreme 
eastern portion of Austria-Hungary, is bounded on tho 
W. and N. by Hungary projier, on the K. by Bukowina 
and Moldavia, and on the 8 . by Wiilachia. Tlie German 
name is usually derived from the seven princi[»iil fortified 
towns or “burgs" founded by the German colonists, 
though some authorities prefer to connect it with theZibin 
Mountains on the south frontier. The Latin nanio appear'^ 
first after the 12 th century, and signifies “beyond tho 
woods," I.C., from Hungary ; the Magyar and Roumanian 
names (Erdely and Ardealu) lioth mean “ forest-land." 
For all political and administrative ends, and in the official 
statistics and returns, Transylvania is now wholly incor 
porated vi’ith HuNOAity ( 7 .?'.), and to all intents and pur- 
poses is a part of that kingdom. The prineijmlity has the 
form of an irregular ciiclc, with an area of about 21,000 
square miles, and is on all sides surrounded by mountain 
chains, while the interior is barred and striped with low^cr 
ranges. On tho west or Hungarian side there are vaiious 
wide and comparatively easy ])asses into tlio interior, but on 
the east and south frontiers the lofty bounding mountains 
present st(‘cp and rugged faces outw'ards, giving to Tran.syl- 
variia the general aspect of a huge natural fortress. These 
mountains are a (jontinuatiun of tlio Hungarian and 
(Jalician Carpathians ; in fact, the mountains of Transyl- 
vania may be regarded together as forming tlie south- 
eastern main group of the ('larjiathian system. Tho 
loftiest and most rugged peaks are on the noith and south 
boundaries. On the north the highest summit is tho 
Pietross (7534 feet), one of the Rodna Alps ; on tho south 
are the Butshetsh (8202 feet), the Kouigt»tein (7357 feet), 
and the Negoi (8340 feet). Tho east is bounded by 
several parallel chains, the higliest peak in which is the 
Pietrossul (6910 feet) ; and on the west border the greatest 
height is attained towards the south, where several peaks 
reach 7200 feet. On the we.st are the Tiansylvaniaii 
Ore Mountains (Erzgebirge), with the curious Detiinat.i 
(“ thuTider-smit ”), and the Bihar group, wjtli its mimeious 
caverns. There are numerous valleys, ravines, and canons 
in the network of mountains covering tho interior of tlio 
country, but it is only along tlie courses of the priucijifil 
rivers that plains of any size are found. The chief ii\cis 
are the Aluta or Alt, winch flows .south, pierces tlie 
southern boundary mountains at the Bother Tliuim 

8 Thi*y exiited lonz lipforc, howe^»•^, In tlii' Chinrsp Tv tin<! J ifiniwee Fuye 

0 TIk* reader may connult with adviintHire .Mr (' W elch's IDslmy of the But • nt 
F7ute (London, ISSJJ), uhrrein all the duounienti nJiitini;; to this iiiU’icstuiK lis- 
casBlon iiEve b* en collet ted with xreat imoartiality 

See the Essay on the Cotutrudion of Flutes, already cited. 

u Patent, No. 10558^ 
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and joins the Danube, and the Maros, to the west, and the 
Hzarrios, to the north, both tributaries of the Tlieiss, which 
also falls into the Danube All these are navigable, and are 
fed by various tributaries. The largest lake is the Hodoser 
or Escger See, 13 miles long. Transylvania abounds in 
iji inoral springs of all kinds, especially saline and chaly- 
beate. The climate is tolerably severe : hot summers alter- 
nate with very cold winters; but the rainfall is not great. 

Th« minml A\oalth ol Transylvania is very con sidei able. Gold 
Is foniid ill certain quantity in "mines, and it is also “washed” in 
some of tlio streams, chielly by Gipsies. The gold is often found 
in conjunction with tellurium (iiist discovered in Tiausylvania m 
1782, and until the present cenlurv not iound anywliero ehe, see 
TrnMUUUM). Silver, copper, load, and iron aio also worked to 
some jirofit. Coal oeeiirb m eonsidouihlo abundanec, and it is 
mined in the Schilthal, but the supcrabundaiioe ol timber has re- 
tarded its exploitation. Hills largely formed of ])urc salt are met 
witli hero and tliero, and there aie also ver^ nch suhtorronean 
dc]iosits oJ salt, soinotimea cro]>ping up on the surface.^ Some of the 
Haline springs also yield salt enough to render their evaiiomtion 
pvofitabh'. The vegetntion of Transylvania is luxuriant, except of 
course in the highoi mountain zones. Fruits abound, as apples, 
pears, peaches, apricots, plums, clwiiiOvS, chestnuts, and alni<>nds ; 
mulberries are also cultivalcd. Tlu* vim flourishes best in the 
valley of the Maros Agiu'iiltuu* is one of flu* most important 
industries, though the .ivaiJablc good liiiid is by no mentis fully 
taken up. The chief eroj) is inai/e ; but wlioat, rye, and other 

f *ains, potatoes, saffioii, hemp, flax, and tobacco aie also grown. 

vtonsive forests clothe much of the country, but arc in a Bome- 
wlint neglected condition On the boundary mountains the trees 
are mainly coniferous ; in the interior oaks, elms, beeclies, and 
ashes are consjucuous. 

The forests afford cover for many A\il<l animals. Hears, wolves, 
foxes, hoars, and Vtsiioiis varieties of game are found, and on some 
of the mountains the chamois 'J'here is abundant pasturage on 
which excel lent, cattle aic reared, and in some districts buflaloea 
arc bred foi draiiglit purposes, l^lore important is the brceilingof 
a sturdy race of lioisch, thousarui.s of which arc annually exported. 
The mountains maintain very large flocks of sheep, of wliicli two 
kinds arc dislingiUNh<‘d -witli a fine ahorKstapled and a coarse 
long stapled wool respectively Silkworms are bred, and some silk 
is spun, ami the exitort of 'honey and wax, from both wild and 
dornestie bus, is not iiieonsidcrubli- Neither the means of com- 
munication with the external woild nor the manufaefuiiug industry 
111 Transylvninia is developed to any important extent; the latter, 
indeoil, has to a ecilain extent gone hack. The most industrious 
find in geiicial the most advanced of the population are thu 
“Saxons”, and tnule, the great bulk of whicli is with Hoiimaiiia, 
is mainly in the hands of Aimcnians and (lieeks. The chief com- 
mercial centres and piincipiil towns aic Hernnannstadt, Kronstadt, 
Bistrifcz, and SAimos-Ujinr 

Perhaps tlie most intmesting point in connexion with Transyl- 
vania ns the variety oi its population, which in 188U numhcied 
2,084,048 ill all. Until 184.S tl 1 C chief influence ami jjiivilcgos, as 
Well as the only political rights, were divided among the three 
“privileged natioiiB” of tin* HungJinsns, S/cklcrs, and Saxons. 
The first aio the descendants of ihe Magyar conquerors. The 
S/ckleis, I c f “gu.irdiaiis,” cluell) on the cast InmhTs, settled in 
east era Transylvania to act as guardians of the frontiers. The 
Saxons aie the posterity of the (Icnn.m immigraiitH brought by 
King Geisa II. (1141-1101) from Flanders and tlio lower Hhine to 
eiiltivalc* and rei»eopli* his desolated territories. At first these wore 
known as Teutone.s, Tcutoun i Ilospitcs, and Flaudrcii»es, but since 
the bcgirinnig f»t the IJltli century the general name of “Saxons,” 
as tantamount to “Germans,” h«,s prevailed {if SaxoXY, vol. xxi. 
p. 351). The IJiingJiti.iijs and Szcklera togcliicr number 609,208, 
and the S.ixous 2()4,7rh but by fai the most numeioiis clement, 
though long excluded fiom powci and political eipiality, is formed 
by the AValachians or lloriin.iiihios, 1,116,611 in iiuinljcr, a mixed 
race, not entitled to tin* ilescent which the^^ claim from the early 
Komaii colonistrt of D.u i i The Gijcies of Tiansylvania, who are 
^licaid of under n voivode or ]nnicc of thi*ir own in 1417, are esti- 
mated at 16,460, many of llicm have ahamloned a nomadic life 
nml have taken to figimullure oi go Id- washing. Jews, Aiinemans, 
iJiilgarians, Rnthouian.s, and Oiccks au* also represented in the 
medley of peoples About 70,000 (ohicfl> cliildreii) ate ictuincd, 
linclaased, .as “not able fa s]>eak ” The Magyars are mostly 
Roinon Gatliolics or Uniliinaiis, the Oernmns Prutostnuts, and the 
RoiiTiiani.ms adheients of the (Insjk Chinch. 

Trails) Ivania formed pari of the Komaii province of Dacia. 
After the withdrawal of the Roman.s tlie country became for 
centuries tlie jirey of the various jieoples who swept across it in 
their restless migration.s. At the beginning of the 11th ccjitury 
(1004) Stephen I. of Hungary made himself master of the land", 
which was thenceforward governed as an Hungarian province by a 


voivode. In 1588 the voivode, John Zapolya, suci^eeded in reiiiicr* 
ing himself independent, and he and his successors, who were 
geneiully elected by the people, were supported by the Turks 
against fhe house of Austria, while the dinicult nature of their 
country pre.scrvcd them on the other liand from becoming too 
depenaent on Ihcir powerful allies. After the defeat of the Turks 
at Vienna in 1688, their influence in Transylvania waned, and in 
1699, by the peace of Oarlowitz, the Porte acknowledged the 
Buzeiainty of Leopold I. of Austria over Transylvania. By the Leo- 
})oldine diploma of 1691 Leopold had guamiitecd the ancient rights 
and laws of the land, and united it formally with the Hungarian 
crown. In 1765 Maria Theicsa made it a grand principality (Gross- 
Filrstenthum). The cflorts of the Roumanian inhabitants to 
swjure ri'cognitidn as a fourth “nation,” and the ojqwsition of the 
non-Magyar populktion to a closer union with Iluiigary, led to 
troubles and ttiSagreemunt early in the 19th century, culminating 
ill bloody internecine struggles in 1848. In 1849 Transylvania 
was divided from llungaTy by au imperial decree, and became an 
Austrian ciovvn-laiid ; but in 1800 the old order was renewed, 
and the complete incorporation with Hungary w’as perfected in 
1868. Since that time the policy of the Hungarian party has on 
the whole jirc vailed, and the Magyarization of the principality is 
steadily being carried through, in spite of the bitter protests and 
discontent of both the Saxons and Roumanians. An Hungarian 
university was founded at Klaiisenhurg in 1872 ; and Hungarian is 
recognized as the oflicial language. (P. MU.) 

THAPANJ, a seaport of Italy, capital of the province 
of Trapani, and an episcopal see, lies on the extreme 
north-west coast of Sicily, 19 miles to the north-north-cast 
of Marsala and 4 miles to the west-south-west of Monte 
St Giuliano. It lies on a sandy peninsula resembling a 
sickle (whence the name, from SpcTravov), projecting west- 
ward and concave towards the north. It is a place of 
considerable enterprise; the streets are, comparatively 
speaking, regularly built and well kept ; and the popula- 
tion arc above the average in industry and intelligence. 
The town is still surrounded by a wall with bastions. 
Some of the mediseval houses are interesting ar(*hitoc- 
turally, but none of the public buildings require special 
notice. Among the institutions of Trapani may be men- 
tioned the lyceum (with natural histoi^ collection and 
picture gallery), the gymnasium, the technical and navi- 
gation schools, and tlie library. Some of the churches 
contain choice works of art. The industries of tho place 
include linen manufacture and works in coral, wood, iron, 
marble, alabaster, mother-of-pearl ; there are also extensive 
salt lagoons in the immediate neighbourhood, and there is 
considerable trafhc in salt, soda, sulphur, and grain. The 
harbour, on the south-west side of the sickle, is sheltered 
by a mole and protected by a fort in tho islet of Coluiii- 
bara ; it has a lighthouse at tho entrance, and is accessible 
to vessels of about 400 tons. The impulation in 1881 was 
32,020. 

Trapani, llio ancient Drepamim or Drepana, was the seaport of 
Eryx (see Ejiyx and Monte San Giuliano), and is represented 
by Virgil as the scoiic of the death of Ancliises, and of tho funeral 
games eelebratetl in bis bononi. Towards tho beginning of the 
Fiist Punic War (c. 260 u.c ) it was made a foi tress by Hamilcar 
Barca, who removed hither tho gi eater number of tho inhabitants 
of Eryx, the lemainder being transferred in 249. It fell into the 
hands of the Romans at the end of the W'ar, and docs not figure 
again in ancient history,^ It appears, however, to have continued 
to flourish as a commercial town, being mentioned both by Cicero 
and by Pliny. In tho Middle Ages it beeanie a royal residence. 

TRAPPISTS. The abbey of Notre Dame do la Maison- 
Dieu de la Trappe was founded in 1140 by Rotrou, count 
of Percho, at Soligny-la-Trappe, a village of Haut-I^erchc, 
now in the arrondissement of Mortagno, department of 
the Orne, so named from tho narrow gorge which forma 
its entrance, comparable to a trap-door. It was at fust 
attached to the congregation of Savigny, a minor off- 
shoot of the order of Fontevrault, but that congregation 
was united in 1148 to the Cistercian order, and, by 
the special intervention of St Bernard, was affiliated, 
with all its dependencies, to his own abbey of Clairvaux. 
No medisBval monastic order fell more rapidly and 
signally from the spirit of its original institute than the 
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Cistercian, and La Trappe formed no exception to the 
general decay. Indeed, its geographical position in a 
district fiercely contested during the long war between 
Franco and England hastened its declension, for it was 
several times taken and pillaged, while tlieinenihors of the 
community, at last compelled to break up and disperse, 
returned at the close of tho war with their traditions 
interrupted, their discipline relaxed, and their moral lone 
deteriorated. Nor was this tho worst. Tho introduction 
of the ** commondam ” system into tho French Church, 
wher'eby secular ecclesiastics were empowered to hold 
monastic bcnelices without residence or conformity to the 
rule of the society in wdiicli they ranked as heads, wrought 
yet further mischief ; and, though the Trai>pist8 at first 
endeavoured to resist Jean du Bellay, the celebrated 
bisliop of Paris (afterwards cardinal-bishop of Ostia), 
whom Francis I. nominated in 1526 as abbot commend- 
atory, and were upheld by the poj^c in continuing to elect 
their own abbots, yet their efforts were fruitless, and Du 
Bellay was succeeded by a series of titular abbots, under 
whoso nominal rule the estates of tho abbey were impov- 
erished, tho buildings suffered to fall into nearly total ruin, 
and the conduct of the monks became a public scandal. 
Tn fact, tho community was broken up, tho dismantled 
monastic buildings were abandoned to a few domestics and 
their families, and the scattered Trappista seldom reas- 
sembled save for limiting parties and similar amusements. 
Such was the condition of things when a reformer arose 
in the jjcrson of one of those very abbots commendatorj' 
who had been the ruin of the institute. 

Armand Jean Jlouthillior do Rance, second son of Denis 
Routhillier do Kance and Charlotte Joly his wife, was 
born in Paris on January 9, 1626. By his father^s side 
he was si»rung from a patrician family of Breton origin 
long settled in Normandy; by his motlier^s he was con- 
nected with powerful members of tho oflicial hierarchy, 
llis near kindred wore wealthy, titled, and highly placed 
in the magistracy, tho army, and the dignities of the 
church ; while the fact that (Cardinal Richelieu was one of 
his sponsors and gave liiin liis own foro-narnea sufficiently 
attests tlie i>olitical influence just tlien at their disjjosal. 
The child showed early tokens of considerable abilities, 
and was intrusted by his father to accomplished tutors, 
under whom ho made rapid jirogress. Ho was originally 
intended to enter the order of the Kniglits of Malta, but 
tho death of his elder brother in 1637, after a long illness, 
changed Ins father’s plans, and the child (who had been 
tonsured in 1635 by way of precaution against such a 
contingency) Avas at once put in possession of the various 
benefices which had been secured for liis elder ; so that, 
w'hilo still under eleven years of age, ho was canon of 
Notre Dame de Paris, abbot of La Trappe, of Notre Darno 
du Yal, and of St Synijihorian of Beauvais, and jirior of 
Boulogne, near Chambord, and of St Clementin, in Poitou 
In 1642 ho was sent to the ColliSgc dTlarcourt, where ho 
began the usual course of philosophy, but addicted himself 
almost at once to the then popular study of judicial astro- 
which he soon forsook for tho cognate delusion ot 
alchemy. Nevertheless, lie distinguished liimsclf in the 
more atjcredited studies of tho college, and graduated as 
M.A in 1644. It AA’as then usual for J'arisian students in 
theology to attend the coarse of lectures delivered at tho 
Horboniic, but l)e Ranee preferred to return homo and 
pursue his theological studies under private instruction 
Ho was ordained deacon in 1648, and, being in tlic hey 
flay of youth, with high spirits and popular manners, feM 
readily into the dissipations of tho time, leading a very 
irregular life, yet not so as to forfeit the goodwill of even 
his stricter acquaintance. He was ordained priest in 1651, 
l>ut made no alteration in his habits^ and yet so far kept 
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up his studies that, when examined in 1652 for his licence 
as bachelor in theology, he came out at the head of tho 
candidates, while tlie famous Bossuet ranked only as third. 
In 1653 ho lost his father, who bequeathed property to 
him which doubled his already largo income, and in 1654 
he graduated as doctor of divinity, when his uncle, the 
archbishop of Tours, made him one of his archdeacons, 
hinting that this preferment would bo merely the prelim- 
inary of a mitre. Tie novel so much as pretended to 
discharge the duties of hi> new office, but spent liis time 
amusing himself at his chateau of Yeretz , in despite of 
which his uncle nomiimb'd hinv as deputy from tho 
diocese of Tours to tlie general assi'iiibly of the French 
clergy coinoked by tho king in 1655 to discuss the 
Janseniat controversy. The chief matter of interest in 
this connexion is that ho was one of the minority of 65 
doctors of the Sorbonne who refursod to vote, wutli the 
majority of 127, a censure upon the .lansonist leader 
Arnaukl, though he took ]»art later against that scliool. 
The sudden deatli of the duchess of Uohan-Montbazon, 
with whom ho was intimate, and whose relations witli him 
were tho subject of much hostile conimcut, is said to have 
been the first great shock wliich began tho process ul 
change in his views of life and duty. A story, whicli was 
first given currency in an anonymous account of liis con- 
version published at C’ologne in 1668, much heightens tins 
by alleging tlmt Do Jlancc arrived at the ducliess’s house 
unaware of her death, and went direct to her apartment 
without being warned by the servants, only to find her 
liead lying apart from her docapitated body, having been 
cut off because the coffin wras too slioi t and there w\as no 
time to procure another. The trutli of this story (itself 
containing several inqirobablc incidents) w^as promptly 
denied by Maupeon, the (Milicst of Do Ranee’, s ]>iogra- 
phers, and has been rejected by I’aylo and St Simon, 
though accepted by Jya Hnrpe and Voltaire. What is cci- 
t dill is tlmt tho alteration in his habits nearly synchronizes 
wdth tho deatli of ^fadauie de IMontbazon, and that the 
year.s 1657, 165S, and 1659 were mainly spent in solitary 
studies or in visits to the monasteries of which ho w^as 
titular head, varied by’ conferences Avith eminent ecclesi- 
astics Avhose advice ho sought, Avhilo in 16 GO the deatli 
of the duke of Orleans, Avhosc cliief almonci he Avas, 
appears to lla^o given the final direction to liis thoughts, 
though it Avas not for some years that he carried out his 
new plams to the full. His first resolution Avas to .sell 
his patrimony and resign his benefices, and in 1662 he 
actually sold his cliati'au of AYietz, made over two man- 
sions ill Faris to tho li6te)-du*n, and obtained ]>enni'isioii 
to transfer all his abbess excejit Boulogne and La Trappe 
to resident heads chosen by liimsclf. His canonry of Motre 
Dame liad been resigned so far back as 165,3 because of 
some difficulty about rcbidence. After making provi.sioii 
for family claims, and retaining a com[)aratively small sum 
for the repair of Boulogne and J^a Trai»i>c, he distiilmtcd 
tho remainder of his property to tho poor. In 1662 In* 
visited La Tmppe, wliich he found in a dej»lorablc <'<uub- 
[ tion, and the few ro-idcnit monks so iinb.spost'd tn ii.sk n 
I to his projects of rclnim that they threalciifd fo mmdci* 
him and throw liis body into Ihe ablif} jjuitfh. In his 
turn ho threatened them with the kings dirtit iiiftTfer- 
cncc, and Biich Avas the terror of ].oiii.s XIV s name that 
the}' at once submitted, and corisrntfd to rclne iqjon the 
payment of a moderate ])cn.sion , wh< ienj»on He Banco 
filled their places in 16G3 with monks <»i the .stiut 
Cistercian obseivancc, and carefully rcpaiied Ihi* monastic 
buildings there and at Boulogne. Jn that sumo year ho 
finally decided to enter the mona.stie bfe, and began his 
noviciate at tho Cistercian abbey of I’erstagne in Maine, 
assuming, on his profession in 1664, the actual headship 
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of the abbey of La Trappe, whose nominal abbot he had 
been for nearly thirty years. Associating himself with 
other personages who desired to revive the Cistercian dis- 
cipline, ho made two journeys to Rome to obtain papal 
sanction for their plans, and after considerable delay a 
brief was procured from Alexander VIL authorizing the 
abbot of Citeaux, as general of the Cistercians, to hold a 
grand cliaptor of the order to discuss the j)ropo8ed reforms, 
which actually did moot in 1667. But De Rancd’s ideas 
went much beyond the mere re-establishment of the strict 
observance ; and, though he judged some details of the 
original rule unsuitcd to his own day, and blended with it 
some particulars borrowed from the Benedictine rule, yet 
ho was so far from diminishing its general au'sterity that 
he added to the protracted fasts, the total abstinence 
from flesh-meat, fish, eggs, and wine, the laborious manual 
occupations, the hard beds, and the severe asceticism, even 
in the church services, which made part of the original 
rule, also the obligation of perpetual silence, save at prayers 
(to which eleven hours daily arc devoted), and save also 
the “ Memento mori ” with vvliich the Trappists greet each 
other on first meeting, which is the distinguishing feature 
of La Tra^ipe, a rule from which none are dispensed save 
the abbot and the guest-master, as obliged to hold some 
degree of intercourse with outsiders ; and he further or- 
dained that eacli monk should spend some time each even- 
ing digging his own grave, and should sleep on straw in 
his coflin for a bed. These austerities, though cheerfully 
embraced by the monks of La Trappe, and attracting 
enthusiasts from without, were far from being approved 
generally, even in the Cistercian order itself, and, when a 
decree was issued by the council of state in 1675 giving 
the abbot of Citeaux absolute authority over all Cistercians 
of the strict observance, De Hanci^. took alarm, and, think- 
ing it possible that an attempt might bo made to mitigate 
the severities ho had introduced (particularly as the mor- 
tality amongst the members of his society had been very 
large, and was currently attributed to insufficient nutri- 
ment), induced them to renew their vows and to pledge 
themselves against the admission of any relaxations. Nor 
was he content with opf)osing this kind of resistance to 
the bishops, abbots, and others who remonstrated with 
him upon the subject, but ho also took uji his pen in 
<lefence of his views, and published in 1683 his treatise 
De la Samteie et deft Devou'Ji de la Vie Momstiqve, whicli 
involved him in much controversy, notably with the 
learned Benedictine Mabillon, who replied to him in his 
well-known work Traitc des iStuden AfonastiqueSf published 
in 1691. Advancing years and unremitting asceticism 
told even on the strong constitution of De Rancd, and he 
found himself unable to take his share of the manual 
labours of the house, or even to be present in chapter, so 
that in 1695 he felt obliged to resign the abbacy, and pro- 
cured the nomination of the prior Zosimus to succeed him, 
but he died before the arrival of the bulls for his instal- 
lation, and Dom Francis-Armand was substituted in his 
room, and inducted into office in 1696. He proved a 
f^luro as a ruler, and La Trappe broke up into two fac- 
tions during his headship, some holding to him and 
others to De Rancd, till tlio new abbot resigned in a fit of 
disgust of which he soon repented, but could not succeed 
in recalling his abdication. Dom Jacques do la Tour, a 
man in sympathy with De Ranee, was then nominated by 
the crown, and while ho was still abbot Do llancd died, 
on October 20, 1700, in the seventy-fifth year of his age. 

De Ranc^ was a tolerably copious author, though most 
of his writings were little more than occasional pamphlets 
suggested by the controversies in which he was engaged, 
short devotional treatises, and notices of deceased members 
of his community, but his reputation for ability and scholar- 
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ship was never contested. He was a successful admini- 
strator, and, though the extreme severity of his institute 
resulted in the failure of fully six-sevenths of the postu- 
lants who presented themselves, he gathered round him 
during his government of the abbey no fewer than three 
hundred ascetics, French, Belgians, Germans, Italians, and 
Irishmen, one third of whom were drawn from less austere 
communities or from the ranks of the parochial clergy and 
candidates for the priesthood. Of lay outsiders who joined 
him, the largest proportion consisted of rural artisans and 
labourers, and of soldiers, from officer to private (a class 
for which La Trappe has always continued to have attrac- 
tions), with a small si>rinkling of the legal profession ; 
while two physicians and a single tradesman complete the 
tale of those who persevered out of the two thousand or 
so who presented themselves. No daughter houses were 
founded from La Trappe during De Ranch’s life, for, though 
ho w^as ready enough to send some of his monks for a time 
or even permanently to revive the Cistercian discipline in 
other monasteries, he w'as opposed on principle to every 
scheme which tended to drain the resources of La Trappe 
itself, and it was not till 1705 that the first offshoot of the 
Trappists was planted at Buon Solazzo, near Florence, at 
the solicitation of Cosmo 111., graud-diike of Tuscany. 

No remarkable events occurred in connexion with La 
Trappe till the French Revolution, when the order was 
included in the general supj»ressioii of monastic societies 
by the Constituent Assembly in 1 790. Even then the higli 
character borne by La Trai>po, and honourably distin- 
guishing it from too many monasteries at that time, seemed 
likely to exempt it from the common fate, and great efforts 
were made to obtain its exclusion from tlie operation of 
the decree. A petition addressed by the Trapi)i8ts to the 
National Assembly was referred to the council general of 
the department of tho Orne at Alen^’on, which reported 
against it to the ecclesiastical committee of the assembly, 
though admitting that all tlie local municipalities wffiicli 
they had consulted ^vero in favour of sparing tho abbey. 
Duiu Augustin (Louis Henri LTstrangc), at that time 
master of tlie novices, foreseeing the result of the inquiry, 
went to Switzerland to provide a refuge for the brethren, 
and obtained permission from the authorities of canton 
Freiburg to take possession of Val-Sainte, an unoccupied 
Cistercian monastery, and to bring no more than twenty- 
five persons thither. This necessitated leaving more than 
I a hundred at La Trappe to await the coming storm, which 
burst upon Trinity Sunday, Juno 3, 1792, when com- 
missioners seized all the movable goods scheduled in their 
inventory, and compelled the inmates to disperse. Some 
betook themselves to Soleure ; a few retired singly into 
private dwellings ; but various groups set out together to 
found colonies in Spain, Germany, England, and Canada ; 
while the earlier Swiss and Tyrolese liouses were compelled 
to break up and seek refuge elsewhere from the French 
invaders. But amidst all difficulties and discouragements 
the order not merely maintained itself, but grew and 
strengthened, and in 1808 ventured to plant anew two 
houses in France itself. This same year, however, saw the 
division of the order into two congregations, because the 
Trappists of Darfeld, under their prior Eugene de Prado, 
resisted what they considered to be the excessive demands 
made upon them by the abbot of the order, that very 
L'Estrange who had led out tho colony of Val-Sainto (and 
who had been constituted its head, and that of the whole 
society, by a brief of Pius VI. in 1794), and the dispute 
was api)ealed to Rome, with tho result that in June 1808 
judgment was given against L^Estrange, and Darfeld was 
erected into an independent abbey under De Prado as 
abbot, and subjected to the jurisdiction of the bishop of 
Munster. Nearly every Trappist house at this date was 
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within Napoleon’s dominions, and, as the order sided with 
the pope against the emperor, the latter expelled its monks 
from all monasteries in the empire, and imprisoned not a 
few of them. With his fall they revived again, and ob- 
tained permission to return to France, whither between 
1S14 and 1825 they drifted back from most of their places 
of exile, though 1450 were expelled anew in 1880 under 
the operation of the Ferry laws. La Trappe itself was 
repurchased by L’Estrangc, and became once more the 
moUio^ house, while there are fifteen other French mon- 
asteries of the order, four Belgian, two English (Mount Bt 
Bernard, Leicestershire, and Stape Hill, Dorset), two in 
Ireland, one each in Germany, Savoy, and Algiers, two in 
Italy, two (Gethsemane in Kentucky and New Melleray 
in Iowa) in the United States, and one originally settled 
in Pennsylvania, but now at Tracadie in Nova Scotia. An 
order of Trappistine nuns was founded by Dorn Augustin 
in 1827, and has nine French houses and one English. The 
total numbers are com]mted at 3000 members of both sexes. 

The bibliography relating to De Ranee and the Trappists is 
copious, and the following list is not exhaustive. Savary (Bishop 
of Secz), Imago R. P. Rom Arm. Joan. Ic RoiUhillier de lUtnc6^ 
Ahbalis de Traj>pa, 1701 ; Maiipcou, Vtede M. VAbbd de la Trajtjie^ 
Pans, 1702; Alurttollier, ViedeVAbhi Ronthillier de lianei^ l*uris, 
1702 ; Lo Nain (brotlit^r of Tillcuiont), Vie de Tx Rouihillicr de 
JlanoSt Ahbi et JUfonmlcur de la Tmpite, Rouen, 17ir>; Inguiinbort, 
Qmaimia Cluirueter R. Arm. Joannis RuUilicri Jlancmi^ Rome, 
1718; Charles Butler. “ Life of Do RanctV’ Miscellanies^ vol. iii , 
liOudou, 1817 ; Dubois, Histoire de t Abbe JJcRanc6ctdesa lUfonnr^ 
2 vols., Palis, 1806; Fi'lvliion, Description dc la Trajipe, Paiis, 
1C72; llcdyot and Badicbe, JINoire des Otdres Rchgunx^ art. “La 
Trappe,” Palis, ISfiO; Wetter and AV el to, art “Trap- 
pisten,” Freiburg, 1849. (R. F. L.) 

TIIAS-OS-MONTES (?>., “Behind the Mountains”) is 
the north-east frontier province of Portugal, situated on the 
other side of the Serra de Mariio from Oporto. On the 
W. it is bounded by Enire Minho e Douro, and on the S. 
by Beira. The area is 42G0 square miles, and the poiiula- 
tion increased from 393,279 in 1878 to 39G,C7G in 1881. 
Physically the province is a mountainous plateau, the mo.st 
elevated in Portugal, and cliaracterizcd by tlie picturesque- 
ness and wildness of its scenery. Monte Zinho reaches a 
height of 7415 feet. Vast tracts are covered with heath ; 
but ill certain parts the soil is fertile, and the rich wine- 
growing district on the u])per Douro (Alto Douro) is the 
3iative country of port. Silk-growing i.s also carried on ; 
and wheat, rye, hemp, and flax appear among the exports. 
The province is divided into the two adrninistrativo dis- 
tricts of Villa Beal and Braganza. Besides the two towns 
thus named, two only, Chaves and ^Miranda do Douro, are 
of any considerable size. 

TUAVANCOTIE, a native state in Madras presidency, 
India, between S'* 4' and 10“ 22' N. lat and between 76“ 
12' and 77“ 38' E. long., with an area of 0730 square miles. 
It is bounded on the N. by the native state of C’oehin, 
on the E. by the British districts of Madura and Tinnevelli, 
and on the S. and W. by the Indian Ocean. This state 
is described as one of the most ])icturesquo iiortions of 
southern India. Its most marked physical feature is 
furnished by the Western GhAts, which rise to an elevation 
of 8000 feet and are clothed with magnificent primeval 
forest ; they throw out spurs towards the coast, along 
which there is a belt of flat country of about 10 miles in 
■width, covered with an almost unbroken mass of cocoa- 
nut and areca palms, which to a great extent constitute 
the wealth of the country. The whole surface is undulat- 
ing, and presents a series of hills and valleys traversed 
from east to west by many rivers, the floods of which, 
arrested by the peculiar action of the Arabian Sea on the 
coast, spread themselves out into lagoons or backwaters, 
connected hero and there by artificial canals, and forming 
an inland line of smooth-water communication for nearly 
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the whole length of the coast. The chief river is the 
PeriyAr, which is navigable for 60 miles ; other important 
rivers are the PAmbai and its tributary the Achinkoil, the 
Kallada, and the Western TAnibraparni. Iron is abundant. 
Elephants are numerous, and tigers, leopards, bears, bison, 
elk, and various kinds of deer abound in the forests. The 
state possesses some good roads, and, on the whole, internal 
communication is tolerably complete. Travancoro has an 
abundant rainfall, with every variety of climate and 
temperature. 

In 1881 the population of Travancoro was found to nunihor 
2.401,158 (mules 1,197,134, females 1,204,024), of whom 1,756,610 
were Hindus,! 46,909 Hohainmedans, und 498,542 Christians. Tho 
chief towns are Tuivamikum {q.v.\ tho lapital, Alepin, tlio com- 
mercial ctMitro and chief 8eai>oU ot Iho state, and Quilon, another 
seaport and mihUry heudtpiui ters. Among tho ])riiicipal articles 
which the Btato produces aie me, coeoa-nnt palm, pepper, aieca- 
iiiit, caidamoins, tamaiiiid, eollt'e, timber, &e Tlio manufactures 
conq>nso cocoa-nut, giiigelly, lemon-gia'^s, and lamed oils, juggorv 
and molasses, salt, urr,ick, cotton cloths and yarns, potteiy, ami 
coir j’ain, lojio, and inaUiiig. Its rcvemio in 18S4-85 was esti- 
mated at £640,548. Tiavaneoie slate is in Mihsidiaiy nlli.Lncc >\ith 
the Biitish Oovornment, to nluch it pays a tiibutc of £80,000 a 
year. It is ono of the few slates wliicti have nevei turned against 
the British, lliulcr tho enlightened rule of the late inahaiaj.ih tin 
country made great pnvgicss, and it 1 H)W staiuls very high among 
native states. It is licefiom debt, and has a Bur])lns oi rcvoiim* 

: over <*xiM3mliture. The soveieignty ns well as tho inhontarico ol 
projierty jiasses in tho female line. 

TRAWLING. See FisiihiuKs 

TREASON. The law Avhich punishes treason is a 
necessary consequence of tho idea of a state, and is essen- 
tial to the existence of the state. Most, if not all, nations 
have accordingly, at an early period of their history, made 
provision by legislation or otherwise for tdie jmnislimcnt 
of those offences against public order which consist in 
more or less direct attaidvs upon the safety ot the state or 
its chief. The princijilo is universal; it is the afiplira- 
tion of the jirinciple winch leads to differences of opinion. 
What would have been a capital crime at Rome iindei 
Tiberius may be no offence at all lu hhigland. It is to the 
advantage of both the state and the citizen that wliat is 
treason and what is not should be clearly defined, so that 
as little as possible discretionary power, ajit to bo stiaiiied 
in times of popular excitement, should lie left to the 
judicial or executive authorities The imi»ortaiH*o of this 
was seen by Montesquieu Vagueness in the crime of 
treason, says he, is siifiicieiit to inakc tlie government 
degenerate into despotism.^ At the same time, it may be 
observed that despotic Governments liave not always left 
the crime undefined. The object of Henry VIII., for 
instance, was rather lo deiine it as closely as possible by 
making certain acts treason which w’oiild not have bc,ui so 
without such definition. In boLli ancient and modern 
history treason has geneially been a crime ]>rosecuied by 
exceptional ]>roccdure, and \isited with ajilirhre as dis- 
tinguished from sniijile punishiuents (to use the teniiino- 
logy of Boiitham). 

In Roman law the offences originally falling und< r the 
head of treason were almost exclusively those committed 
in military service, such as in England would bo dealt 
with under tho Army Act. The very name perdiieflm, the 
name of the crime in the older Roman law, is a proof of 
this. PertlveUes were, strict!}", public enemies who bore 
arms against the state; and traitors were legarded as 
having no more rights than public enemies. Tlie 'I’welvc 
Tables made it punishalde wdth death to communicate with 
tho enemy or to betray a cit izen to the enemy. Gthcr 
kinds of perduellio w'ere jmnished by interdiction of fire 
and water. Tho ciirne was tried before a special tribunal, 
tho duumviri ptrduelHonis^ perliajis the earliest pormanent 
criminal court existing at Rome. At a later pe riod the 

^ Esprit des Lois, bk xii. t. 7. 
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Aame of perduellio gave place to that of Ixsa majestas^ 
deminuta or minuta maystas^ or simply majestas. The Jex 
Julia majestatis, to wLioli the date of 48 b.c. has been 
conjecturally assigned, continued to be the basis of the 
I'oman law of treason until the latest period of the empire. 
The original text of the law appears to have still dealt 
with what were chiefly military offences, such as sending 
letters or messages to the enemy, giving up a standard 
or fortress, and desertion. With the empire the law of 
mqfestas received an enormous development, mainly in the 
i’oign of Tiberius, and led to the rise of a class of jiro- 
fessional informers, called delatores,^ The conception of 
the emperor as divine ^ had much to do with this. It 
became a maxim that treason was next to sacrilege ^ in 
gravity. The law as it existed in the time of Justinian is 
contained chiefly in the titles of the Digest ^ and Code ^ 
legem Juliam ni<{jestatis** The definition given in the 
Digest (taken from Ulpian) is this : “majestatis crimen illud 
est quod odvorsus populum lloinanum vel adversus securi- 
tateiu ejus committitur.’^ Of treasons other than military 
offences, some of the more noticeable were the raising of 
an army or levying war without the command of the 
emperor, the questioning of the ernperor\s choice of a suc- 
cessor, the murder of (or conspiracy to murder) hostages 
or certain magistrates of high rank, the occupation of public 
places, the meeting within the city of persons hostile to 
the state with weapons or stones, incitement to sedition 
or administration of unlawful oaths, release of prisoners 
justly confined, falsification of public documents, and 
failure of a provincial governor to quit his province at 
the expiration of his office or to deliver his army to his 
successor. The intention {voluntas) was j)unishablo as 
much as an overt act {effectus),^ The reported opinions as 
to what was not treason show the lengths to wliich the 
theory of treason must have been carried by at least some 
person in authority. Tt was not treason to repair a statue 
of the emperor which had decayed from age, to hit such a 
statue with a stone thrown by chance, to melt down such 
a statue if unconsecrated, to use mere verbal insults 
against the emperor, to fail in keeping an oath sworn by 
the emperor, or to decide a case contrary to an imperial 
constitution. Treason was one of tlio “ publica judicia,*’ i,e., 
one of those crimes in which any citizen was entitled to 
prosecute. The law went further than this, and deprived 
the accused in a charge of treason of his ordinary remedy 
for malicious prosecution. It also took from him the 
privilege (which those accused of other crimes generally 
possessed) from accusation by women or infamous persons, 
from liability to be put to the torture, and from having 
his slaves tortured against him (see Torture). The 
punishment from the time of Tiberius was death (usually 
by beheading) ^ and confiscation of property, coupled with 
complete civil disability. A traitor could not make a will 
or a gift or emancipate a slave. Even the death of the 
accused, if guilty of treason of the gravest kind, such as 
levying war against tlie state, did not extinguish the 
charge, but the memory of the deceased became infamous, 
and bis property was forfeited as though he had been con- 
victed in his lifetime. 

^ Seo Merivale, ITist. ef the Komans under the Empire, vol. iii. 
p. 467, vol. V. p. 141, 

* “ Prinoipes instar deorum esso ” are the words of Tacitus. 

^ Tliig crime was called Imaa majestas divina in later law. 

* xlviii. 4. * ix. 8. 

* A similar provision was contained in the Golden Bull of Charles 
IV. c. 24. In English law, with the one exception of a statute of 
Richard IL (21 Ric. 11. o. 8) repealed in the first year of Henry IV., 
an overt act has always been necessary. The difficulty of proving a 
mere intention is obvious. In French and German law the overt act 
{etttentat or Unternehmen) is as indispensable as in English. 

' To harbour a fugitive enemy was punishable only by deportation. 
Dig,, xlviii. 19, 40. 


The law of Eugland corresponds to a considerable 
extent with Homan law; in fact, treason is made by 
Blackstonc the equivalent of the a^imen Imas majestatis. 
The history of the crime in the two systems agrees in this 
that in both the law was settled by legislation at a com. 
paratively early period, and subsequently developed by 
judicial construction. In both, too, there were exceptional 
features distinguishing this crime from other offences.^ 
For instance, at conunou law treason was not bailable 
(except by the Queen’s Bench) or clergyable, could not be 
cleared by sanctuary, and did not admit of accessories, for 
all were princi^ials, nor could a married woman plead 
coercion by lier husband To stand mute and refuse to 
plead did not save the lands of the accused, as it did in 
felony, so that the “ peine forte et dure " (see Torture) was 
unnecessary in treason. These severities were due to the 
conception of treason as a breach of the oath of allegiance. 
Other differences introduced by statute will bo mentioned 
later. In some cases a statute simply affirmed the common 
law, as did the Statute of Treasons to a great extent, and 
as did 26 Hen. YIIL c. 13, depriving those accused of 
treason of the benefit of sanctuary. How far the Homan 
law was consciously imitated in England it is impossible 
to determine. It was certainly not adopted to its full 
extent, for many acts were majeUas which were never 
treason, even in the most despotic periods. Treason was 
the subject of legislation in many of the pre-Conquest 
codes. The laws of Alfred ® and Aithelred punished with 
death any one plotting against the life of the king. Soon 
after the Conquest the Leges Henrlel Primi put any one 
slaying the king’s messenger in the king’s mercy. The 
crime was shortly defined by Glanvill and at greater 
length by Bracton,^^ who follows Roman law closely. He 
includes under treason sedition and coining. Treason 
seems to have rested chiefly, if not wholly, upon common 
law until the year 1352, when the famous Statute of 
IVeasons (25 Edw. 111. st. 5, c. 2) was passed. The 
statute appear.s to have arisen from a petition of the 
Commons in 1348, praying for a definition of the offence 
of accroaching royal power, a charge on which several 
persons — notably Gavestoii and the Despencers — had 
suffered. The offences made treason by the statute are 
these: — (1) to compass or imagine^* the death of the 
king,^^ the queen, or their eldest son and heir ; (2) to 
violate the king’s companion, or his eldest daughter 
unmarried, or the wife of his eldest son and heir ; (3) to 
levy war against the king in his realm, or be adherent to 
the king's enemies in his realm, giving them aid and com- 
fort in the realm or elsewhere; (4) to counterfeit the 
king’s great or privy seal or his money ; (5) to bring false 
money into the realm, counterfeit to the money of Eng- 
land, as the money called Lushbiirgb,'® knowing the money 
to be false ; (6) to slay the chancellor, treasurer, or the 
king’s justices of the one bench or the other, justices in 
eyre, or justices of as.size, and all other justices assigned 
to hear and determine, being in their places doing their 
offices. The statute further defined petty treason to be 
the slaying of a master by his servant, a husband by his 
wife, or a prelate by a man secular or religious owing him 
allegiance. In all cases of treason not specified in the 
statute the justices before whom the case came were to 
tarry without going to judgment until the cause hod been 

• The position of treason as a special crime prosecuted by speoial 
procedure is one cotimion to most legal systems at some period of 
thoir existence. For instance, in Germany, by a constitution of Henry 
VII, the procedure was to be summary, sine strepitu etjigurajwlich. 

» c. 4. V. 80. Ixxix. 2. « xiv. 1. ” HSft. 

These words, according to Ludera {Law Tracts, note ad fin, h 
rmavTto attempt or contrive. 

This by 1 Mary, sess. 8, c. 1 includes a queen regnant 

“ t.e., Luxemburg. 
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showed aud declared before the king and his parliament ! 
whether it ought to bo judged treason or felony. The 
statute, so far as it dohues the offence, is still law, except 
the clauses as to counterfeiting the seal) coining, and petit 
treason, repealed respectively, after a considerable amount 
of intermediate modification by statute, by 11 Geo. IV. 
and 1 Will. IV. c. 66, 2 and 3 Will. lY, c. 34, 30 Geo. III. 
c. 48, and 9 Geo. IV. c. 31. Petit treason is now treated 
as murcjpr, 24 and 215 Viet. c. 100.^ From the time of 
the passing of tho Statute of Treasons the limits of treason 
were continually being extended for a time, and again 
reduced to the bounds fixed by the statute. It protected 
only the king’s life, and its insufficiency was supplemented 
in periods of danger by legislation, often of a temjxirary 
nature. Under Richard II. and Henry VII 1. many new 
offences weie made treason, ^ but the Acts creating these 
new treasons were repealed at the earliest opportunity by 
the parliaments of their su<;ce.ssors, and the Statute of 
Treasons was made tlio final standard by 1 Mary, sess. 1, 
c. 1. The reign most prolific in statutory addition.s to tho 
law of treason was undoubtedly that of Henry VIII. 
Legislation in this reign was little more than a register 
of the fluctuating o[)inions of the monarch. Tims, by 25 
Hen. VIIJ. c. 22 it was treason not to believe Mary 
illegitimate and Elizabeth legitimate ; by 28 Hen. VlII. 
c. 7 it was treason to believe either legitimate ; by 35 
Hen. VIIL c. 1 it was treason not to believe both 
legitimate. An interesting act of this reign, 37 Hen. 
VIII. c. 10, shows that a class of men like the Homan 
ddatorea must have been called into existence by all the 
now legislation. The Act constituted it felony to make 
anonymous charges of treason without daring to appear in 
support of them before the king or council. Out of the 
mass of Henry VIII.’s Acts, only two are still law, — 28 
Hen. Vlir. c. 15 and 35 Hen. VIII. c. 2, giving power 
to try treasons committed within tho jurisdiction of the 
admiralty and out of tho realm. Many other iii.stances of 
offences of a temporary kind made treason at differemt 
times occur among t. : statutes, especially in those levelled 
at the [lapal jurisdiction by the parliaments of Elizabeth, 
A few of the more intercpting of other kinds may be 

briefly noticed. It was treason by 21 Ric. II. c. 4 to 

attempt to appeal or annul judgments made by parliament 
against certain traitors; by 2 Hen. Y. st. 1, c. 6, and 29 
lien. VI. c. 2 to break a truce or safe-conduct ; by 5 and 
6 Edward VL c. 11 to hold castles, fortresses, or muni- 
tions of war against the king; by 17 Car. XL q. 5 to 

adhere to the United Provinces ; by 9 Will. TTI. c. 1 to 

return without licence if an adherent of tho Pretender ; 
by 12 and 13 Will. TTI. c. 3 to correspond with tho Pre- 
tender ; and by 57 Geo. III. c. 6 to compass or imagine 
the death of the prince regent. In addition to these, 
many Acts of attainder were ^lassed at different times. 
One of the most severe was that against Catherine 
Howard, 33 Hen. Vlll. c. 21, which went as far as to 
make it treasonable for any queen to conceal her ante- 
nuptial incontinence. Other Acts were those against 
Archbishop Scrope, Owen Giendower, Jack Cade, Lord 
Seymour, Sir John Fenwick, James Stuart, and Bishop 
Atterbury. In one case, that of Cromwell, Ireton, and 
Bradshaw, an Act of attainder w^a.s passed after the death 
of those guilty of the treason, 12 Car. II. c. 30. At times 

^ Since the disappeai'auco of petit treason as a distinei ('nino, it 
seems useless to retain tho old name of lugli treiuson by which what 
may bo called tieason projier was formerly known. 

^ One 1 easou for making these odences treason rattier than felony 
was no doiibt to give the ci^own rather tl»ari the lord ot the fee the 
light to tliQ real estate of the criminal on forfeiture. Had tho oifences 
been felony the king would have had only his year, day, and waste 
on tho estate escheating to the lord, as was the oa<«e in treason before 
the Statute of Treasons (see Fxlont). 


Acts of indemnity were passed to relieve those who had 
taken part in tho suppresbioii of rebellion from any possible 
liability for illegal proceedings. Thiei' such Acts were 
passed in the reign of William Hi. 

The Statute of Ti»*asons, us inlt'ipiclul hy lin |udgcs, ia still tin 
standard by whicli an m I is d. iminm d to l/o ticruson or not. The 
judicial intcrpictation Jiii.s soun titucs kI mined to meet cases 
scarcely witbin tlie coiiti-mMlilion of thr tramera ot the statute. 
eg,, it became estiibbsbed dot u mo ib.it .i lonsjuiat y to lc^y war 
against the kings pcison or to impiison oi d<]*o*^e him might Ik' 
given in evidence as an oviit at t (.1 n iujMs ijj;r his death, and that 
spoken wolds, iliougii ceuhl not in Ihemstlxcs amount to 
treason, might const iliite an o\ ei t a«d, and U- ev idem o lit sides 
decisions on particular e.i>(s, the judges at difleieiit limes eanu' to 
general resolutions w Im h had an appict mhlt* ^ (h't t <iii tin- law. The 
principal resolutions weio those ol 1,197 (coiiiirnud b} 21 Jtic II. 
c. 12), of 1.557, nml those agioed to in tho (.ise ot the legnidea at 
the Uestoration amliepoited ly .Sir Joiin Kthng A nniailvablo 
I'esolution w fmoicm Tfi among tJie ktler Wcis lljul a ]»iiboiier 
ought not to bo ironed dining tii.il. Tho lesult of judicial dnisions 
on tho Statute of Ticasoiis was summed up in A( ts p.issed in 178(J, 
inado permanent in 1817 and in 1848 (.57 (Jeo Hi ( 8 .ami 11 
Viet. c. 12, Uie latter often called the Tilmsoii Felony Act) Tho 
effect of this lejjibUlion, aociding to Mr .Iiistiee Slejihen, is th.it 
such of the judicial constructions as exttndtho im.iginmg of the 
king’s death to imagining his death, d«*striution, oi any bodilv 
harm tending to death or dcstiiietnin, maim nr wounding, im- 
prisonment or lestiaint. Inive Is en adopted, while smL <d ll c < on- 
structions as make the imagining of his deposition con'^piiiiig to 
levy war ag.iinst linn, and instigating foicigneis to in\adi‘ tJie 
realm, havo not been abolished, but aio lelt to lest on the aiitlioiitj 
of decided cases. The piescnt slate of the law h.is been incnj poi- 
nted l>y skilled lawyeis in tlie iliatt iiiiinn.al coile, which will no 
doubt bec'oine an Act wlion pailiaineiit has Icisnio to dciote to 
matters of this kind The code di.iwsa ilistimfioii b« Iwct n I 11 . 1 .S 011 
and treasonable ciimea, tho foimei including such a< fs (oiniltiiig 
those Unit aie obviously ol>solLte) as by the Statute of [Iie.isims and 
Mibseuiient legislation me regmded as tieasoii piopci, flu* liitlei 
including the eiiriios contaimd 111 the Aet ot 1848 In the wt ids 
of tho code (§ 7t>) “ lieii'-on is (n) the act of killing Uei Mujesty, 01 
doing her any bodily hmm tending to ilcatli oi destimtion, maim m 
wounding, and the lut of impiisomng 01 icstiainmg her ; 01 (//) tho 
forming and maiiifestnig bj an o\cit act uii intention to kill llci 
Majesty, or to do liei any bodil y haim ti mling to death 01 dcstiue- 
tioii, maim 01 wounding, 01 fo impiison or to lesfiain hci ; 01 (f) 
llie act of killing the eldest ‘■on and heir-a}»]).iieiit ol Her Majestj, 
or the queen consult ol any king of tlic I'niteil Kiiigilom of (Ireat 
britaiii ami Ireland, 01 (d) the fonning ami manifesting l)y an 
o\cit net mi intentioii to kill the iddest son and In ii-.ippaient of 
Hei Majesty, or the ijueeii eoiisoit of «n\ king t»l tlie I’nited 
Kingdom ot (Jieat Ibitain and Iicland, 01 (t) c<»nspinng with miy 
peisoii to kill Her Ide jest} , 01 to do her any boddy Iimin ti'iiding 
to de.iUi 01 desUuetmn, maim 01 wounding, 01 (onspiiing with any 
peison to impnsoTi 01 lestiaiii bci , 01 (/) levying wai ug.iiiibt Her 
Majesty eitlici with intent fo de|)Osc Him Mujisty fiom tho .stye*, 
honour, and loy.il name ol the iinj»eiial cn)Wii of the United 
Kingdom ol On.it liiitmn and lielnnd 01 ot any otlier of ll<r 
Majesty's dominions 01 coiintnes, oi in oidei by hjiieoi constiaint 
to compel llei IMajest} to change hei iiK.isuics 01 coniiaels, 01 m 
order to intimidate or oveiuwe both Houses or cither House of 
Parliament; 01 (j/) couspiung to le.vy wai against Hei Majesty 
with any sm h intent or foi any smh puipose ns afoies.iid; or (/i) 
instigating any foreignei with foico t> mv.ide this leaim 01 any 
other of the dominions of Her Majesty , or (O assisting any inibln* 
enemy at wui with Her Majesty in such war by .sny iimmiis wlials«)- 
ever; or (y) Molating, whether with her fonseiif 01 not, a (jiiecii 
coiiBOit, or the wife of tho eldest son and heii-appni’eiif loi the time 
being of the king 01 (juceii legnaiit.” Tlieitaie a few othei Aets 
still in force besides those of 1817 and 1848 wlmh havo dealt with 
suhstaiitivo law Tly 11 Homy Vll. e 1 ohidicme to tho dc fiuiiu 
sovereign for the time heung is not tieason P*y 1 Anne si 2, c 
21, it is treason to endeavour to hiiidti the m xt huecc'^soi to the 
crown from succeeding, and by 0 Anne e. 41 it is tieusuii to 
maliidoitsly, advisedly', and directly by wilting or punting main- 
; tain and aflirm that iiny pci son has a light to fhe iiown othei wise 
than according to the Acts of Settlement and Fnion, or tlmf the 
crown and pamameiit cannot ]>ass statutes foi flu* Imutation of the 
succession to the eiowui 

Tho Acts dciiliiig with piocedure «nid punishment are nunc 
numerous, and arc cliaiacterixed by a slow I v im leasing favour sliowu 
to the accused, — in fact, consiilenihlv greater flmii in felony, lor 
counsel were not allow’ed to prisoneis in diaigcs ol felony until 
1888, and such prisoners aie still not cntiUtMl to a copy ot the 
indictment or the names of Urn wit m sscs 01 jury. ith respect to 
the mode of trial, the eflVct of (omtuon law uiid legislation is that 
there are now four varieties, — I mi'KAChmknt (q'.v.), trml of a peer 
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by the ]>eer8, coart martial, and trial by a judge of the High Court 
of Justice and a jury. The offence cannot be tried at quarter 
BessioQB. Trial by battle in cases of treason cea.sed in the 14th 
century, as far as regards appeals in the common law courts or in 
parliament, by the effect of several statutes passed between 1332 
and 1399. Appeals of treason were finally abolished in 1819 (see 
Apfsal). In the court of the lord high constable an award of 
battle occurred as latolv as 1631 in the case of Lord Kca.^ Tmitors 
in the reign of Edward iV., and perhaps later, wcie at times tried 
by martim law. The issue of commissions of martial law in time 
of ]>eaco was declared illegal by the Petition of Right in 1628. 
The prerogative of the crown to try traitors bv martial law in time 
of open rebellion still exists, and is recognized by statute In two 
Acts, for instance, dealing with Ireland, 48 Geo 111 c 117 and 8 
and 4 Will. IV. c. 4, it was provided that nothing in the Acts was 
to take away the undoubted prerogative of the crown for the public 
safety to resort to the exercise of martial law against open enemies 
and traitors. A peer is tried before the House of Lords, or the 
court of the lord high steward if the trial be during the recess of 
parliament. Procedure in such trials is regulated by 7 and 8 Will. 
III. c. 3, and other Acts. Tlie last trial of a peer for treason was 
that of Lord Lovat in 1746-47. Persons subject to naval or 
military law are triable by court martial in certain cases under the 
powers given by the Naval Discipline Act, 1866, and the Army 
Act, 1881. The trial of treason committed out of the realm is 
regulated by 86 Hen. VIII. c. 2, 6 and 6 Edw. VI. c. 11, and 7 
Anno c. 21. Lord Maeguire was tried by jury in England under 
35 Hen. VIII. c. 2 for treason coniniitlud in Ireland.* Procedure 
before and at the trial depends upon a large number of Acts, of 
which the most important is one jiassed in 1696 (7 and 8 Will. III. 
e. 8). It enacted that persons indicted for treason are to have a 
copy of the indictment delivered to them five days before tri.il. 
The court is empowered to assign counsel for the prisoner (a |H>wer 
extended to impcnchments by 20 (loo II. c. 30). The oath of two 
^^itne8S6s, or confession in oi»en court, or refusal to plead, or per- 
emptory challenge of more tiian thirty-five Jutors is necessary for 
conviction. The witnesses must be botli to the same overt act or 
one to one and the other to another overt act of the same treason. 
11 two or more treasons of divera kinds are alleged in one indict- 
mont, one witness to prove one trea.son and another to prove 
unother are not sufficient. No person is to he indicted unless 
witliin three years al l or the offence, except on a charge ol attcnqitcd 
assassination of the King Tlio accused is to liiivo copies of the 
panel of the jury* two days before trial He is entitled to the 
same process to compel his witnesses to appear as is usually granted 
to compel the witnesses for the prosecution. No evidence is to ho 
given of any overt act not expressly Kiid in the indictment. The 
Act expressly denied the jinsoncr the names of the witnesses 
against him. The law on this point was alteied by 7 Anno c 21, 
wliicli enacted that a list of siicli witnesses was to be delivered to 
him ten days before trial Sncli witne.sscs had pievionsly been 
made examinable upon oath by 1 Anne st. 2, c. 9. By 6 and 6 
Vict. c. 61 (extending the provisions of an Act of 1800) the 
advantages given by the Act of William III are not to extend to 
a prisoner charged witli treason in compassing or iniagiiiing any 
bodily harm tending to the death or dcslvnction, maiming or 
wounding of tlio queen, where the ov^cit act is an attempt to iiguio 
tlie j»ersoii of the queen. In such a case the trial is to proceed in 
ever> respect anil on the like evidence as if it were for murder. By 

11 Vict c. 12 uo prosecution for a felony under the Act, in so far 
..8 it is expressed by open and advised speaking only, is to be 
instituted unless information be given to a justice or sheriff within 
six days and a warrant issued within ten days of the information, 
and no jieisou is to be convicted of such an offeiico except on con- 
fession in oiicii court or proof by tw’o witnesses. The i»risoncr is 
not to be acquitted if the facts amount to treason. There may be 
accessories to felonies under this Act, which, as has been already 
stateil, there cannot be to treason. The ]iiosccutor and witnesses 
are not entitled to costs By a later Act of the same year (11 and 

12 Vict. c. 42, § 23) a person chaiged with treason is not to he 
admitted to bail except by order of n secietary of state or by the 
Queen’s Bench Division or a judge thereof in vacation. 

The jmnishment of treason at eonnnon law was harharons in the 
extreme.'* The sentence was that the offender, if a man, be drawn 
«u a hurdle to the place of execution, that there ho be hanged by 
the neck till lie be dead, that his head bo severed from his body, 
and that his body be divided into four quartcis, the head and 
quarters to be at the disposal of the crown. A woman was diawn 

ilic place of execution, and there burned alive. The Acta of 30 
Ueo. III. c. 48 and 64 Geo. III. c. 146 changed the sentence to 


1 Shakospciirc twice makes effective use of tho trial bv battle in treason, in 
Ktnff Lear and Rxrhard If. 3 4 State Tt tals^ C.'jS 

8 Uy tlio Bill of Bifflits the jurors in trials for treason nuist iitoc been free- 
lioldei's. This pi ovislon of tlie Act was n>pealed by 9 Geo. IV. c, 50. 

8 The exceptional character of the punish tnent, like that of tiic procedure, may 
Ito paralleled from Germany. Tlio punishment of traitors by Frederick II by 
wrapping them in lead and throwing them into a furnace Is alluded to by Pante, 
xxill. «6. 


hanging in the case of women, and in the case of men enabled tb» 
crown, by wan*ant under the sign manual countersigned by a 
secretary of state, to change the sontcncc to beheading or remit it 
altogether. By the Felony Act, 1870, tho punishment is hanging 
only, but 64 Geo. 111. c. 146 anpears to be still so far in force that 
beheading may be substituted by warrant of the crown where the 
cnininal is a man. Attainder and forfoitiiro are abolished by the 
Felony Act, 1870, except where the offender has been outlawed.*' 
The maximum penalty for a felony under the Act of 1848 is [lenal 
servitude for life. In every jiardon of treason the ofTenco is to bo 
paiticiilarly specified therein (see Paiidon). 

Trials for treason in Great Britain and Ireland have been very 
numerous, and occupy a large part of the numerous volumes of the 
State Trials Some of the more interesting may he mentioned. 
Before the Statute of Treasons wore tlione of Gaveston and the* 
De8|>ensor8 in the reign of Edward II. on charges of accroaching 
tho royal power. After the Statute were those (some before tho 
peers by trial or impeaehmeiit, most before the onlinary criminal 
courts) of Empson and Dudley, Fisher, More, the earl of Surrey, 
the duke of Somerset, Anne Boleyii, Lady Jane Gicy, Sir Thomas 
Wyatt, Crauiner, the queen of Scots, Sir Walter Raleigh, Strafford, 
Laud, Sir Henry Vane and other regicides, William, Lord Russell, 
Algernon Sidney, the duke of Moninonth, and those implicated in 
tho Pilgrimage of Grace, the Gunpowder, Po})ibh, Hyc House, and 
other {dots. Cases where the jn’oceediiig was by hill of attainder 
have TOen already mentioned. Occasionally the result of a trial 
was confirmed by statute. In some of these trials, ns is well 
known, the law was considerably strained in order to insure a eon- 
victioii . Since the Revolution there have been tlie oases of those 
who took part in the risings of 1716 and 1746, Lord George Gordon, 
in 1780, Hardy and Horne Tooko in 1794, tho Cato Street con- 
spnators in 1820, Frost in 1840, and the Fenians in 1867. It 
snould he noticed that many cases of proceedings for ticason 
against foreigners occur. Treason committed by them within the 
realm is a breach of what has been called local allegiance, due to 
tlie .sovereign of the country in which they reside. Such are tho 
cases of Leslie, bishop of Ross, ambassador to Elizabeth from the 
queen of Scots, the Marquis do Guiscard in Queen Anne’s reign, 
and Gyllenborg, the ambassador from Sweden to George 11. ITo- 
ceeduigs against ambassadors for treason have never gone beyond 
imprisonment, more for safe custody than ns a punishment. No 
amount of residence abioad will bullico to exempt a native-born 
subject from the iicnalty of ticusoii if lie bear arms against the 
country of his birth ® 

Misprision (from the old Freiieh of treason, in the words, 

of Blackstoiie, ** consists in the bare knowdedge and concealiricnt of 
treason, without any d(‘givo of assent thcieto, for any assent makes 
tlic ]>arty a {n’incipa) tiaitoi.” At common law even the conceal- 
ment was treason, but 6 and 6 Edw. VI. c. 11 and 1 and 2 Ph. 
and M. c. 10 made concealment a mispriMon only. The odenco 
w^as dealt with by many Acts, under some of which rather remark- 
able Climes were made misju’ision; e.g , 14 Eliz. c. 3 constituted 
the couiilerfuitiiig of foieign coinage a misjuision. The procedure 
in trials ior misprision is in general the same as that followed in 
trials for treason, most of the Acts regulating procedure including 
both crimes. The punishment is loss of the profit of tho lands of 
the offender during life, and impri&oiimeiit for life. 

Cognate CJ’cnccs, — Under thus Jicad may bo conveniently grouped 
certain offences against public order wdiich, though not technically 
treason or treasonable olfenccs (to nac the language of the draft 
criminal code), are so nearly allied to them as to make it convenient 
to treat them under the head ol treason. The most interesting of 
these for liislorical reasons is prsnmtnire. The word is dciivcd 
fiom prwinunire ovpree^noneri facias ^ the introductory words of the 
WTit of sunimoiiB to the deltmdant to amswer tho charge. From 
this the word came to bo used to denote the offeneos ^irosccnted 
by means of such a writ, u-sually of an ecclesiastical kind. The 
Statute of Pneinuuire, specially so called, is 16 Ric. II. c. 6, enact- 
ing that the procuring at Rome oi elbcwhereof any translations, 
biuls, &c., against the king puts the persons offending out of the 
king’s protection, subjects their goods to forfeiture and themselves 
to attachment or process of prmmumre facias. Tho Act introduced 
no new principle, but simtdy continued tho anti-papal i>olicy 
visible in the Statutes of Proviaors, the earliest of which dated from 
1307, At different times many other Acts were passed, extending 
the penalties of pruemunire to other crimes, usually those coiinccied 
with tho supremacy of tho pope (2 Hen. IV. c. 4, mentioned under 
Tithes, is an examide), but sometimes of a more distinctly political 
as distinguished from religious nature. Thus it is praemunire by 
13 Car. I. c. 1 to affirm the ])oiver of parliament to legislate with- 
out the crown, by the Habeas Corpus Act to send a prisoner beyond 
seas, and to verbally assert the right of a ])orson to the crow^ i^c^i^ 

» Piocceaings after the death of an alleged iiaiior might at one time have 
been taken, but only to a very llmlred extmt as compared witlj what was 
allowed In Homan and Scots law. Sir E. Coke (4 Rep ^ 57) spates that the^ 
might have been forfeiture of the land or goods of one slain in rebolllon on view 
of the body by tlie lord chief justice of England as supreme coroosr. 

< See iEneas Macdonald's case, 18 State 2HdfJ, 857. 
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trary to the Acts of Settlement and Union is pnemniiire by 6 Anne 
c. 41. To do BO by writing or printing is, as has been said, treason. 
The latest Act coiistitating a pnenainire is tlie Royal Marriage 
Act, 12 Qco. 111. c. n, whi^ subjects to the penalties of premunire 
any one guilty of a breach of the provisions of the Act. A peer 
charged with praemunire is not entitled to trial by his peers, but is 
to be tried by a jury. The most famous historical instance of a 
prosecution on the Statute of Praununzre was that of Wolsey in 
1529. Other offences cognate to treason are publishing scandalous 
stories about the king (the leasing-making of Scotch law), mal- 
administration and sale of public offices, coining, offences against 
the Foreign Enlistment Act, and the crimes specially provided 
against by ^ Hen. VI II. c. 12 and 5 and 6 Viet c. 51. The 
former Act punished malicious striking in the king's palace by j 
perpetual imprisonment, fine, and loss of the right hand. The 
minute provisions for the mutilation of the offender ate very 
curious, nut not of itn mediate interest, as that ]iart of the Act 
which inflicLed mutilation was repealed by 9 Goo IV. c. 31. By 
5 and G Yict. c. 51 it is a high misdemeanour, punishable by penal 
servitude for seven years, to wilfully discharge, point, aim, or 
present at the person of the queen any gun or other arms, loaded 
or not, or to strike at or attempt to tluow anything ujion the 
queen’s person, or to ])rodu(’c any firearms or other nuns, or any 
cx])losivo or dangerous matter, near her person, with intent to 
inpiie or alarm her or to commit a broach of the peace For other 
oilenccs which are more or less ncaily connected with treason refei- 
cnce may bo made to the ai tides Liiirl, Oaihs, rErinox, Riot, 
and Seditiox ^ 

Scotland — Treason iiieliidoti treason propel, orerimeh against the 
crown ortho state, such u.s rebellion, and eiiines wliioh, though not 
tocliiiioally treasonable, were by legislation ]niiiir>hed as treason. 
Exainj»lcs of the latter were the roniaining in England against Ihe 
king’s will, 1430, e. 19 ; wilful fiie-raising, 1526, c 10; kidnajiptng, 
1567, c. 27 , theft, reset, and stoutliiief by banded men, 1587, e. 81 
There were, also many acts dealing with olfeneos in the nature of 
resistance to auUioiity, such as unlawful convocations, and with 
treasons of a inorcly transitory nature, such as attempting to restore 
the Ruth veils (1000), taking or owning the Covenants (1685), or 
corresponding with James YII, (1098) Acts of forfeiture were 
sometimes directed against individuals, as 1045, c. 23, against the 
marquis of Ihnitly. Scottish procedure was as a rule less favour- 
able to the accused tlian English. In one matter, however, the 
opposite was the case Advocates compellable to act on behalf of 
the ac'cused were allowed liiiri by 1587, c. 57, more than a century 
beioro the conecssioii of a similtir indulgence in England. At one 
time tiial in absence and even after death was allowed, as in Roman 
law. In tlie case of Robert Leslie, in 1540, a summons after death 
was hell by the estates to be competent, and the bones of the 
docca.sed wei o cxlmmed and presented at the bar of tlio com t '•* 
The Aet 1542, c. 13, confined tins rovoUing proccduic to ceitfiiii 
treasons of the more heinous kind. By 7 Anno c 21 trial m 
absence — tlio List instance ot winch had occurred in 1098 — was 
abolished. The same Act assimilated the law and ]iractice of 
treason to that of England in other lespects by en.'icting that no 
crime slionld be trc.iboii or niispiision in Scotland but such as was 
treason or misprusion in England. The Act further ])rovidcd that 
the trial was to be l»y a jiny of twelve, not fifteen as in other crimes, 
befoie the court of justiciary, or a coinmisFioii of oyer and terminer 
containing at least three louls of justiciary. To slay a lord of 
justiciary or lord of session, or to counterfeit the gieat seal, was 
made treason The Act also contained provisions as to forfeiture,* 
qualitication of juior*», and pioccdiire. Ontlai^ry for treason was 
regulated by 22 Geo. II c 48 The punishment .still lemains the 
same as it was in England bofoie the Felony Act, 1870, and 
attainder and forfeitiiic aie still the cflects ol condemnation for 
treason, the Act of 1870 not extending to Scotland. One or two 
other statntoiy j>ro visions may bo briefly noti(‘cd. Tlio trial of a 
])cer of Groat Britain foi treason committed in Scotland uto bo by 
a eommission from the crown, on indictment found by a juiy of 
twelve (0 Anno c. 23, 0 Geo. IV. c. 60) Bill in ticahoii-felony is 
only to be allowed by consent of the public piosecuLor oi ivair.uit 
of the high or circuit couit (11 Vict. c. 12). The term h'^r-majeUy 
Tras .sonietimes used for what was treason proper, c.g in l.'»24, c. 4, 
making it Icso-majcsty to transpoit the king out of the icalin, 
sometimes as a synonym of Icastng-inaking. ’J’liis ciiinc (also called 


I — Tlio text- writers on ciimlnal law, such ns Hale nnd Hum kins; 

Racon, La^ Tractx^ Cases of lieason; Coke, 8 ln$t , 1 Sir E Huibonrne, 
Heading on the Statute of Tn axons \ Lndciu, Imw Tinels\ foster, Dixcowse of 
Trea»on \ Stephen, Comm , \ol. I\. bk vi. eh si The Statute of Ticusons Is 
noticed by Hallam, Const IfUt , vol ill. p 201, .Stubbs, Const Hi^t , lol ill 
|i r>l3. Ihe must laliialile tnodem nuthoritioH aio Stephn). //nl of the Ceimmal 
IaMj vol. li. ch. xxlli,, and Willls Rund, 3-feelton of Cases from the State Trials. 

S In the one instunco in Enprland— that of Cromnell Iieton, and Biadsiuiw — 
whore the bodies of nllef^ed ti.iitors woie exhumed ufltr death they wcie not 
brought to till* bar of a court as in Scotl.ind • 

* The provisions in the Aet us to forfeiture (now tepcaled) weie, according to 
Blackstone, vot. iv. p. 384, tlie result of « compiumise. between the Ilonso 

of Lords, in favour of its ooiitlniiancn, and Th» House of Commons, supported by 
the Scottish nation, sti uggling to secure a total immunity from tliis disability 


verbal sedition) consisted in the engendering discord between king 
and people hy slander of the king.* The earliest Act against 
lea.sing-makiiig eo nomine was in 1524. The reign of James VI. 
wa.s pre-eminently proliQc in legislation against this crime. It is 
now of no practical interest, as prosecutions lor leasiiig-making 
have long^ fallen into do.suijtudo. At one time, however, the powers 
of the various Acts were put into force with great severity, especially 
in the trial of the earl of Aigyll in 1681. The punishment for 
leasmg-makiiig, once capitil, is now, by 6 Geo. Iv. c. 47, fine or 
iniprisonmont, or botli. The offence of prajiniiuiie was introduced 
into Scotland at a comparn lively Ule jieiiod. By 0 Anne c. 23 it 
is pnemunire for the peers of Scotland assembled to elect leprescn- 
tatives to treat of any other matter » 

—Numerous Acts, bogiiining with IS TIcii. YI c. 2, 
were passed by the Irish parliament— id many l ases mere echoes ot 
previous Eiiglisli legislation. As in England and Scotland, there 
was a tendency to include under treason crimes of (piite another 
character. Murder was made treason hy 10 ILmi. VI I. c 21, and 
arson hy 13 Hen. VIII. c. 1. A])parcntly the law inu.st sometimes 
have been strained against accused i>orsoiis, for 3 and 4 Ph. and M. 
c. 11 enacted tliat trials for treason wcie to be according to the 
common law. Treasons of a temporary nature were often the 
subject of legislation. An example is 11 Eh? c 6, making it treason 
to assume the name and authority of O’Neill. The jirovisions of the 
English Act of William III as to witnesses, &c , weu* not exlemlcd 
to Ireland until 1821 by 1 and 2 Geo. IV. c. 24 Many Ads of 
indemnity were passed both by the parlinracnts of Ireland and of 
the United Kingdom Among the more important wcie an Irish 
Act of 1799 (30 Goo. III. c. 3), imlcmnifung those who had been 
ad i VC in suiipressmg the treasonable using of the ]novions ve.'ii, 
and one of the pailiamciit of the United Kingdom (41 Geo 111 ( 
104), indemnifying tbo.se who had taken part in the snppiession 
of rebellion subsequent to 1799. The law is now piactically the 
Mine as that of England, unless whcio excepf lonal jioiitiiMl ciiciim- 
htaiiccs have led to exceptional logishation Thus a sciies of enact- 
ments called the ** Whitcboy Ads ” (ji.isscd by the Iiisli and tlio 
United Kingdom parliaments between 1775 ami 1830) was intended 
to give additional facilities to the executive for the siipjircssioii of 
tumultuous risings. Many Iiisli Acts de.alt n ith unlicensed poasc.s- 
81011 and niamifacturc of arms A sinnlai policy was continued 
after the Union, and appeals in the TViacu Preservation Ad, 1881, 
coutimicd in 1887 lor live ycriis. Some Acts, sucli ns 3 and 4 Will. 
IV. c. 4, went as far as to make ollcndcrs in a piot laiincd disliict 
tiiablo by couit-marliril liy the Prevention ol (’lime Act, 18S2, 
MOW cxpiicd, the lord-liculenant was empowiied to issue sjieeial 
com missions for the Inal without jiiiy of tieasoii and trenson-felony. 
'riio power w.'is never exorcised The Ciimmal Law ami Pioccduie 
(Iielaml) Act, 1887, deals with iesi.sl.inco to autlioiity ami ollenc(*.s 
ol a treasonable nature, esjiccially “dangerous associations,” though 
treason is not mentioned liy mime 

linUsh Cohmt("i and Depend me ie<t — Tlic law in tlie mam agrees 
with that of the mother comifiy, but it is quite compdeiit lorn 
colony to deal with tieasoii by its o\mi legislation -wliieh need not 
necessiiilv be in accordaiiec with English law, and is sometimes ex- 
piossed 111 more dellnito tcims 3’hiis the Indian penal lode imikes 
it puuislialdft with tiaiispoiUtioii for life to wage nai against the 
Government of airy Asiatic power in alliamv or at peace wUh tho 
qiiccii, or to attempt to excite feelings of disalfodion to the G amto- 
ment. Nnnieioiis tern jioi ary Acts were jiasscd about the time of 
the mutiny, one of the most eharadeaistm Ijeiiig an .Ad ol 1858 
making lehellions villages liable to confiM*ation. By the Cape of 
Good Hope statutes It IS tieasoii to deliver arms oi gunpowder to 
the queen’s enemies Many colonies adopt the English legislation 
as to pioccduic, ami some, as New South Wales, he , enact the 
Treason Felony Act. A sinking feature of coloniul legislation on 
this suhjeet is the great uiimhei of Ads ot indemnity passed after 
dilTercnt rebellions Inst.aueej* of .such Actsoocui lu the legislaiion 
of Canada, Cejloii, the Cape of Good Hope, New Zealand, Si Vin- 
cent, and .Tamaica. Tiic most imiMUtanl in the lustoiy of law im 
tho Jamaica Act of 1800, imlcmiiif} mg J\li Eiie for any acts com- 
milted during the snppiession of tlic lisiiig iii the ])revious ye.n 
ltwa.s finally held by tlio Exchequer Chambiu ii: 1S70 t hat this Act 
piotccted Mr Eyro fiom being sue<l siicco.sstiilly ni I'higland on a 
cause of action arising out of his acts dtiiing the oiiHuc.alc (“ Phil- 
lips r. Eyre,” Art iw 5 Queens Jim eh, 1). 

ITmkd States —The l.uv is based iijion th.'it of Eiigl<iml ^ By 
Art. 3 s. 3 of the eonstitiition ‘‘treason against the Ihiited States 
shall consist only iii levying war against tlieiii, or m adheiing to 
their ciiemie.s, giving them anl and comfoit No ju i ‘-on shall Lo 
convicted of treason unless on the te.stiuu)ny ol tw(> witnesses to 
the same overt act, or on confession in open lonit Ihe Congress 
shall have pow’or to decline the pmiislimeiit of tuason, hut no 
attainder of lrea.son shall work comipfion of blood oi forfeiture 
except diiimg the life of the ])ersoii attainted By Ait ^ s ^ 


4 It is railed by Hallam “ihr old mystery ef fMbpiR> Jn ^ 0 ,,^. 

6 Fortlie cxlMitiK .Stnia law of treason see M-’dlouaW, C/tmtnal law, p SAfK 
For lottsinx-itmklnf; see llume, Cor/im , vol I. p 

A A 111. — 07 



-T R E 

modifying the existing regulations so far as to permit the finders 
of coins and antiquities coming under the description of treasure- 
trove to retain articles not actually required for national institu- 
tions, and the sum received from such institutions as the antiquarian 
value of any articles retained, subject to a deduction of 20 per cent 
from the antiquarian value of the objects retained and 10 per cent, 
from the value of other objects. In the United States treasure- 
trovo is iisiinlly vested in the State us bona vacantia, Louisiana 
follows the French Code Civile and gives half to the lindcr end half 
to tho landowner. The importance of troohUio-tjovo in India led 
to the passing ot tho Indian Ticasurc-Tiovo Act (Act vi. of 1878). 
it provides that treasure is to he delivered to tho tinder if no owner 
apjioars. If the owner can be found, three-fourths go to the tinder 
and one-fourth to the owner, pow'cr being losorvcd to the Govern- 
ment to acimiro it by payment of a sum equal to one-fifth more 
than the value of the material. 

TREATIES. 1. A treaty is a coiioract between two or Termino 
more states. Tlie term “ tractatus, ” and its derivatives, logy, 
though of occasional occurrence in this sense from the 13th 
century onw’arda, only began to bo commonly so employed, 
in lieu of the older technical terms conventio publica,** 
or“foedus,” from the end of tho 17 th century. In the 
language of modern diplomacy the term “ treaty is re- 
stricted to the more important international agreements, 
especially to those wliich are tho work of a congress, while 
agreements dealing with subordinate questions are de- 
scribed by tho more general term “convention.*^ The 
present article will disregard this distinction. 

2. Tho making and the observance of treaties is noces- Anti- 
sarily a very early phenomenon in the history of civilization, quity. 
and the theory of treaties was one of the first departinonts 

of international law to attract attention. Treaties are 
recorded on the monuments of Egypt and Assyria ; they 
occur in tho Old Testament Scriptures; and questions 
arising under trvvOrjKoi, and “ foedera ” occupy much space 
in the Greek and Roman historians.' 

3. Treaties have been classified on many principles, Classific 
of whicli it will sufiice to mention the more important. A 

“ personal treaty,*’ having roforouco to dynastic interests, 
is contrasted with a “ real treaty,” which binds the nation 
irrespectively of constitutional changes ; treaties creating 
outstanding obligations are opposed to “transitory con- 
ventions,” for cession of territory, recognition of inde- 
pendence, and the like, which operate irrevocably once for 
all, leaving nothing more to be done by the contracting 
parties ; and treaties in the nature of a definite transaction 
{liecJUsgeacIutfi) are opposed to those which aim at estab- 
lishing a geneial rule of conduct (JieckUsatz), With refer- 
ence to their objects, treaties may perha]>s bo conveniently 
classified as (1) political, including treaties of peace, of 
alliance, of cession, of boundary, for creation of iuter- 

national servitudes, of neutralization, of guarantee, of 

submission to arbitration ; (2) commercial, including con- 
sular and fishery conventions, and slave trade and naviga- 
tion treaties ; (3) confederations for special social objects, 
such as tho Zollvcrein, the Latin monetary union, and tho 
still wider unions with x’ofereiicc to jiosts, telegraphs, sub- 
marine cables, and weights and measures ; (4) relating to 
criminal justice, to extradition and arrest of fugitive 

seamen ; (5) relating to civil justice, to the protection 

of trade-mark and copyright, to the execution of foreign 
judgments, to the reception of evidence, and to actions by 
and against foreigners ; (G) prpviding general rules for the 
conduct of warfare, «.y., the declaration of Paris and the 
convention of Geneva. It must be remarked that it is not 
always possible to assign a treaty wholly to one or otlxer 
of the above classes, since many treaties contain in com- 
bination clauses referable to several of them. 
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iiiipoaolixneni for aiul conviction of treason is a gi-ouiid for remov- 
ing tlio president, vico-prosideut, and otlior civil oliiccrs. The 
punislimcut by an Act of 1790 ivos declared to be death by haiif^ing. 
liut (luiing the Civil War a new Act (17 July 1862) was passed, 
provnhng ihat th» punishment should be death, or, at tlic discretion 
of tho court, iinpi i.somncnt at hard labour for not Icsis than five 
yeais, and a iiiic uf not less than 10,000 dollais to bo levied on Ihc 
real and pci'son.il property of tlio offender, in addition to disability 
to liold any olliee uinler tlui United States. The Act of 1862 ana 
other Acts iilso deil with the crimes of inciting or ciigiiging in 
rebellion oi in.Miireetion, criminal covreNpondenco witli foiwign 
Ooveniinonts lu i elation to any disputes or coiitioversies wuth tlio 
Umtcil States, or to defeat the mcasure.s of the (jloverinnent of 
tho United States, seditinns, conspiracy, iceiiiiting soldiers or 
sailors and cnlistnieiit to servo against tlie United States. The 
Act of 1790 fuitlier piovides for the deliveiy to the piisoncr of 
a copy of tlie indictmeut and a list of the pnois, for defence by 
counsel, and for the finding of the i ndief men t within three years 
afUu* the commission of tho treason. Mispiision of lieason is de- 
fined to 1)0 the Clime committed by a poison owing alieginuce to 
the Uuiteil Slates, and having knowledge of the eoimms*^i()n of any 
rnuie against them, who conceals ami ibajs lud as soon as may bo 
itscloso and make known the .same to the preNidtuit or to sonic 
juilge ot the Uiiitfsl Slat<*s, or to tho goveinoi or to some .pidgc 
or justice of a particular Stiiti*. Tlie jmiiishnient is impiisoimient 
for not more than seven years and a fine ol not nioie than loOO 
dollars (see Ii,>u\cd Statutes, §§ 1083, 1031, 1043. aJhil ‘53.hS , Sloiy, 
CouHUtution of live United States, 1290-1301, 1796 lSiJ2). 
Treason against the Unitctl States cannot bo inqiuied into by any 
State couit, but the States may, and some of them iuive, then own 
constitutions and legislation ns to treasons committed against 
themselves, goiieially following the liius of tho coii.stitutioii and 
legislation of tho United States, fii some eases there aie ditfcr- 
ences which aie woith notice. Thu.s the constitution of Massa- 
chusetts, § 2.'i, declares that no subject ought iii any case or in 
any time to bo dulaicd guilty of treason by' the legislatuie. The 
same jirovision is contained in the eoiKsfitutions of Vermont, 
Coniiocticut, iViins\ Ivania, Alab«niiJi, and othcis. In soine Slatt‘8 
tho ciimo of iioiisoii eaiinot bo paulonod ; in others, a.s lu Now 
York, it may be pardoned by the legislature, and the governor may 
suspend the sentence until the end of tho session of the legislature 
next following eoiivietioii. In some States a poison convictod of 
treason is disqu.ililicd for exereising tho fi.nichise. In New' York 
conviction e.iiries with it foifoituie of real estate for the life of tho 
convict and of his goods and chattels. (J Wi.) 

TREASURE TROVE is defined by Blackstono to bo 
money or coin, gold, silver, plate, or bullion found bidden 
in the earth or other private place, the owner thereof being 
unknown. This definition is simply an extension of the 
Roman law definition of thesaiuiis inveuim a.s an ancient 
dojiosit of money {vetus depcmlio pecumse) found by 
accident and without actual search. The right to treasure- 
trove was not, however, the same in Roman and English 
law. The former at its latest stage divided it between the 
finder and the owner of tlie land on which it was found, 
except where it >vas found on public or imperial property, 
when one-half went to the fisc. If a man found treasure 
on his own land, lie had a right to the whole. The rights 
of the crown, modified by those of tho feudal lord, gradu- 
ally became inure extensive in tho feudal law of Europe, 
80 much HO as to heroine, in the W'ords of Grotius, “jus 
commune ct quasi gentium.” In more recent times there 
has been a return, iit any rate in the casf3 of France, to tho 
division made by the RumtUi law. In England the com- 
mon law', wliich at one tunc apparently conferred treasure- 
trove, wherever found, iqioii the finder, now gives it all to 
tho king, in accordance with tho maxim “quod nullius est 
fitdoniiiii rogis.” Tiu.s h always provided that the owner 
cannot be known or discovered. If ho can be, ho and not 
the king is entitled to it. 

A right to treasure- trove may be gi’antacl by the British crown as 
a Francuihe {q.v.). It is tlie duty of one finding treasure to make 
it know’ll to the coroner. By the statute De Officio OoroiuiUyris 
(4 £dw. I. st. 2), the coroner is to inquire of treasure that is found, 
who were the iiiidcrs and likewise who is suspected thereof, and 
that maybe well perceived where one livetli riotously, haunting 
taverns, and hath done so of long time, Ooncealrneiit of treasure- 
trovo is a misdemeanour at common law. There can be no larceny 
of it until it has been found by tho coroner to be the pro|)Grty of 
the crown. The Home Office has recently issued a notification 


* For the celebrated treaty of ,509 B. o. between Homo and Carthage, 
see Polybius iii 22 j and, on the subject generally, Barbeyrac’s full 
but very uncritical HUtoire des Anciena TraiUHf 1739; Miiller- 
t^chtnus, QeachiMe dea Volkerrechta im Allerihuiu, 1848 ; £. Egger, 
Mwks Hiaioriquea aur lea TraiUa Pvd>lica chez lea Oreca et chez leta 
Jioniatnaf new ed., 1866. 
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Ana- ^ 4. The analogy between treaty-making and legislation 

iogiea is striking when a congress agrees upon general principles 
which ore afterwards accepted by a large number of states, 
as* for instance, in the case of the Geneva convention for 
improving the treatment of the wounded. Many political 
treaties containing “ transitory conventions, with reference 
to recognition, boundary, or cession, become, ns it were, the 
title-deeds of tlie nations to which they relate.^ J>ut the 
closest analogy of a treaty is to a contract in private law, 
as will ajjpear from the immediately following paragraphs. 

Koqni- 5. The making of a valid treaty implies several re- 

sitod. quisites. (1) Tt must be made between competent parties, 
i.tf., sovereign states. A “concordat,” to which the pope, 
as a spiritual authority, is one of the parties, is therefore 
not a treaty, nor is a convention between a state and an 
individual, nor a convention between the rulers of two 
states with reference to their private affairs. Semi- 
sovereign states, such as San Marino or Egypt, may make 
conventions upon topics within their limited competence. 
It was formerly alleged that an infidel state could not be 
a party to a treaty. The question where the treaty- 
malung power resides in a given state is answered by the 
municipal law of that stale. Tt usually resides in the 
executive, though sometimes, as in the United States, it is 
shared by the legislature, or by a branch of it. (2) There 
must bo an expression of agreement. Tins is not (as in 
private law) rendered voidable by duress ; e.g,^ the cession 
of a province, though extorted by overwhelming force, is 
nevertheless unimi»eacliable. Duress to the individual 
negotiator would, however, vitiate the effect of his signa- 
ture. (3) From the nature of the case, the agreement of 
states, other than those the government of winch is auto- 
cratic, must be signified by means of agents, whose 
authority is either ox[)rcss, as in the case of plenipoten- 
tiaries, or implied, as in the case of, c.^., military and naval 
commanders for matters, such as truces, capitulations, and 
cartels, which are necessarily confided to their discretion. 
When an agent acts in excess of his implied authority ho 
is said to make no treaty, but a mere “sponsion,” which, 
unles.s adopted by Ins Government, does not bind it, c.//., 
the affair of the Caudine Forks (Livy, ix. o) and the con- 
vention of Closter Seven in ITfiT. (4) Unlike a contiact 
in private law, a treaty, even though made in pursuance 
of a full power, is, according to modern views, of no effect 
till it is ratified, (o) No special form is nece.ssary for a 
treaty, which in theory may be made without writing. Jt 
need not even appeal on the face of it to be a contract 
between the parties, but may take the fm*m of a joint 
declaration, or of an exchange of notes, Latin was at one 
time the language usually employed in treatio.-*, and con- 
tinued to be so employed to a late date by the emperor 
and the pope. Treaties to which several European powers 
of different nationalities are parties are now usually 
drawn up in French (the use of which became general in 
the time of Louis XIV.), but tlio final act of the congress 
of Vienna contains a jirotest against the use of this 
language being considered obligatory. A great Eurojiean 
tieaty usually commences “In the name of the Most Holy 
and Indivisible Trinity,” or, if the Porte is a party, “In 
the name of Almighty God.” (G) It is sometimes said 
that a treaty must have a lawful object, but the danger 
of accepting such a statement is api>arent from the use 
which has been made of it by wiiters who deny the validity 
of any cession of national territory, or even go so far as to 
lay down, with Fiore, that “ ail should be regarded as void 
which are in any way opposed to the development of the 
free activity of a nation, or which hinder the exercise of 
its natural rights.” (7) Th e making of a tre aty is some- 

* Sir Eciwanl Kcrtslet’s very useful collection entitled The Map 
of Euro fie by Treaty ^ 1875. 
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times accompanied by acts intended to secure its better 
performance. The taking of oaths, the assigning of “con- 
servatores pacis,” and the giving of hostages are now 
obsolete, but revenue is mortgaged, territory is pledged, 
and treaties of guarantee are. entered into for this puipose. 

6. A “ transitory convention ” operates at once, leaving Dii 
no duties to be sub.sequentlv pei formed, but with reference 

to conventions of oilier kinds ijuestions arise as to the 
duration of the obligation (leated l»y them, m otlier aouls, 
os to the moment at which those obligations come to nn 
end. This may occur by the dissolution of one of the 
contracting states, by the object-matter of the agi cement 
ceasing to exist, by full pcrfoimanee, by lA-ifoiinancc be- 
coming impossible, by lapse ol the tunc fur w Inch tlu* ag lee- 
ment wras made, by contra n ns mnsensns or mutual release, 
by “denunciation” by one party under a power reserved 
in the treaty. By a breach on either side the treaty 
usually becomes, not void, but voidable. A iinthcr cause 
of the termination of treaty obligations is a total change of 
circumstances, since a clause “rebus sic stantibus” is said 
to be a tacit condition in every treaty.'^ Such a conten- 
tion can only be very cautiously admitted. It has been 
put forward by llussia in justification of her repudiation 
of the clauses of the treaty of Pans neutralizing the Black 
Soo, and of her engagements as to Batoum contained 
in the treaty of Berlin. The London protocol of 1871, 
with a view to prevent such abuses, lays down, jierliaps a 
little too broadly, “that it is an essential principle of the 
law of nations that no power can liberate itself from tlm 
engagements of a treaty, nor modify tlie stipulations 
thereof, unless with tlie consent of the contracting powei 
by means of an amicable arrangement.” Treaties aic in 
most cases suspended, if not terminated, by the outbreak 
of a w^ar betw'ecn the contracting parties, and are therefore 
usually revived in express terms in the tieaty of ]>eace. 

7. The rules for the inter] )retation of treaties are not so In 
different from those applicai>le to contracts in private law’^ ta 
as to need here a separate discussion. 

8. Collections of tieaties are either (i ) general or (ii.) C( 
national. 

(i.) Till* liist to pubh h a gcm^i.il lolloction of ticutiis was «;(* 
iifihnilz, Cotlcjr Jans Oinfftnn, ('oiitniniiig dociniML*iits fioni 

lull? to 1 197, “ t*a (piii* sola inti i liln n>s]»o|nilo{, hgiiiii sunt loco," 
a]>]»c*an*il m 1693, and was followcil xn 1700 1»\ tin* Mauft^so The 
Vnivcrscl Dij^tomafiqnv tin I hint (/i"i (tcti'i ol Duiuonl, con- 
tinued by Baihcyrai' and Jiousset in tliiitcin (olio volnincs, «on- 
taimn^ tu*atn*s fioin 315 A i» to 1730, was ]iu}dis]ji'd in 1726-39. 
Wenck’s Corpus Jnns frfjtfniui 3 \o]s Sco, 1781-9?, 

contains treaties Iioin 1735 10 1772 Tin- S\o Ita nrtl oH Ct, K. do 
Alaxtens, (ontinued by C. do Alai tens S.i.di' Id, Ah.ili.iul, Sainwer, 
llopf, and Stoeik, eomineneed m 1791 with tnaties of 1761, 
and is still in jnoitress. Tin* senes in 1887 evteinkd to sixty-ftAir 
Volumes. Set* also the follow in:; peiiodie.d ]iuhliedt.on8. — Das 
Sla^itbarchiv, t:iamndntiq tlir offii'ulffib ^IrtaLstmko 'an OrsrliuJiic 
dcr (Jnjcnwnrf., Leqisjc, eomnieneing in 1861 , Jtrhivr^ Jhp/o- 
mnttqvesy Stiittgait, sinee 1821, Anhivts Jhjtlomnliqius^ Jifcncd 
Moisuel ilc Viplomoiie H d' Pin is, since 1861, and Ileits- 
let’s Jintish aiut Forvujn Stair Dapers^ j i oni thr ft nnntfditm of tlo 
IVar of 181 ff to the latest nod ^ compiled at Ih Fomtto 0/l«i hn th- 
Librarian and Keeper of the Dapcr.% Lomlcn, sime 1819, and still 
in progress. 

(ii ) The more iuipoitant colL ctions of tu.itii '' 'utj na 

those of M. Neumann and Al. dt* Plass.in toi Anstna, J8 :j 5 M, 
Ikutner for the Geiiiiau ciupirc, 1883, CaI\o Itn “ I Ainernjiic 
Latino,” 1862-69 ; Do Clcieq for Fiance, 1864 86 , Do (juicia do 
hi Vega for Iklgiuin, 18r>()-'83 ; liageiniins fni Hju Nelheil.inds, 
18.58-82; Sontzo for Gicece, 1858 , Gonnt Solnr de la Mnnoieiitc 
for Sardinia, 1836 61 ; Do Castro foi Pmtiii;.il, 18.‘.(> /9 , Kvdbeig 
for Sweden, 1877 ; Kaiscr (1861) and Lnbniann (188.5; loi .swit/ei- 
land; Baron do Testa (1861 82) and Aiistanbi liev ( 1873-- 1) tor 
Turkey ; F. do Alai tens fur llnssia, 1874 85 , Alaviis loi ( luiia, 
1877. Tho official publication for Italy begins in 1864, lor S]Min 
ill 1843, for Doliiiiark in 1874 Tim tii'iitios d ucio imb- 
lishod by authority in 1884. Tlios<- of tli« UiiiImI Sl.it.- .ai« oon- 
tained in tho SlattUes lU Large ol tho I’nitod Sl.iti's, aini in ^lo 

“ Cf. Byiikcrslioi k, Jut. I'uh • n •• 10 
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collections of J. Elliott (1834) and H. Minot (1844-50) ; see also 
Mr Bancroft Davis’s A'oft's w;wn. Treaties of the United States wUh 
other PoiccrSf preceded by a List of the Treaties and Conventions 
soiih Forrtyn Towers, chronoloyically arranged, and followed by an 
Anah/fwal Inflc.e and a Synoptical Index of the Treaties, 1873. 
In Kn^l.uid no treaties wete published before the 17th century, 
fiiK'li niattei’s being thought “not lit to bo made vulgar.” 'pie 
tie.ity of 1004 with Spam w’as, however, published by authority, 
as were many of the ti«‘atics of tho Stuart Icings. Rymer’s Foedera 
was publi-^hed, uiuUr the orders of tlie Governniont, in twenty 
volumes, from 1704 to 1782. Treaties are officially published at 
the present tlay in the Lmulon Gazelle, and are also presenied to 
parliament, but for methodical collections of tieatics made by 
Gloat Biitain wo are indebted to private enterprise, which pro- 
duced till CO volumes in 1710-13, republished with a fouith vol- 
ume 111 1782. Other three volumes ujipoaied m 1772'*81, the 
collection commonly known as that of C. Jeiikmson (3 vols.) in 
1785, and that of Chalmers (2 vols.) in 1795. J. Maegregor pub- 
lished (1841-44) eight volumes of eommorcml treaties, hut the great 
colJoetion of the cominereial treaties of Gieat Britairi is that of L. 
Hert.slet, librarian of the Koreign Office, continued by his son and 
successor in office, Sir Edward IL'rtslet, entitled A Complete Collec- 
tion of the Treaties and Conventiom and Tmproeid Itrgnlations at 
present subsisting between Urent Britain and Foreign Town's, and 
of the Laws ami Orders in Council concerning the same, so far as 
they relate to Coimnerce and Navigation, the Slave Trade, Tost 
Ojjfice, audio the, Trivilegcs and Interests of the Subjects of the 
Contracting 1820-80, 16 vol.s. Sir Edward Ilertslct also com- 

menced in 1875 a scuies of volumes containing Treaiica and Tan^s 
regulating the Trade between Britain and Foreupi, Nations, and 
Extracts of Treaties betwem Foreign Towers, containing the Most 
Favoured Notion Clauses applicable to Great Britain. The tieatics 
affecting Biitish India aic offici.illy set nut, with historical notes, 
in A Colfeetion of Treaties, Emviycmcnts, ami Sannuds relating to 
India and Neighbouring Counti les, by C W. Aiche.soii. Tins work, 
with the jinlev, extends to eight volumes, wliieh appeared at 
Calcutta 111 1862-60. 

of 9. It may be worth while to add a list of some of the 

•rt- more important treaties, now wholly or partially in force, 

les‘ those to which Great Britain is a party, classified 

according to their objects, in the order suggested in para- 
graph li. 

ical; (i.) The princi[)al treaties affecting the distribution of 
territory between tho various states of Central Europe arc 
those of Wcstjilialia (Osnabruek and Munster), 16IB; 
Utrecht, 1713; Paris and Hubertsburg, 1763; for tliejiarti- 
tioii of Poland, 1772, 1793; Vienna, 1815; London, for the 
separation of Belgium from tho Netherlands, 1831, 18.‘)9 ; 
Zurich, for tho cession of a portion of Lombardy to Sardinia, 
1859; Yicnna, as to Schlosw’ig-Ilolstein, 1864; Prague, 
whereby the German Confederation was dissolved, Austria 
recognizing the new North German G?on federation, trans- 
ferring to Prussia her rights over Schleswig-rTolstcin, and 
ceding the remainder of Lombardy to Italy, 1866 ; Frank- 
fort, between Franco and tlie new Gorman empire, 1871. 
The disintegration of the Ottoman em[)ir 0 has been regu- 
lated by tho gieat powers, or some of them, in tho treaties 
of London, 1803, 1861, and of Constantinople, 

1881, with reference to Greece; and by tlio treaties of 
Paris, 1856 , London, 1871 ; Berlin, 1878 ; London, 1883, 
with reference to Montenegro, Roiimania, Servia, Bulgaiia, 
and tho navigation of the Danube. Tlie encroachments of 
Russia ui>on Turkey, previous to the Crimean War, are 
registered in a series of treaties beginning with that of 
Kutchuk-Kainardji, 177 1, and ending with that of Adrian- 
ople in 1829. Tho independence of the United States of 
America was acknowledged by Great Britain in the treaty 
of peace signed at Paris in 1783. The boundary between 
the United States and tho British possessions is regulated 
in details by the treaties of Washington of 1842, 1846, 
1871. Switzerland, Belgium, Corfu and Paxo, and Lux- 
emburg are respectively neutralized by tho treaties of 
Vienna, 1815, and of London, 1839, 1864, 1867. A list 
of treaties of guarantee to which Great Britain is a party, 
and which are supposed to be still in force, beginning with 
a treaty made with Portugal in 1373, was presented to 
parliament in 1859. 
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(ii.) For the innumerable conventions to which Great comnm 
Britain is a party as to commerce, consular jurisdiction, cial; 
fisheries, and the slave trade, it must suffice to refer to 
tho exhaustive and skilfully devised index to Hertslet’s 
Commercial Treaties, forming volume xvi., 1 885. 

(iii.) The social intercourse of the world is facilitated by sodal ; 
conventions, such as those establishing the Latin monetary 
union, 1865; tho international telegraphic union, 1865; 
the universal postal union, 1874; the international bureau 
of weights and measures, 1875 ; and providing for the 
protection of submarine cables in time of jieace, 1884. 

Such treaties are somewhat misleadingly spoken of by 
recent writers (L. von Stein and F. de Martens) as con- 
stituting a “droit administratif international.” 

(iv.) The following are the now operative treaties of as to en 
extradition to which Great Britain is a party: — with 
the United States, 1842; Brazil and Germany, 1872; 
Austria, Denmark, Italy, Norway and Sweden, 1873 ; 

Hay ti and Netherlands, 1874; Belgium and France, 1876 ; 

Spain, Portugal (as to India only^ 1878; Tonga, 1879; 
Luxemburg, Equador, and Switzerland, 1880 ; Salvador, 

1881; Uruguay, 1884; Guatemala, 1886; Russia, 1886. 

It will be observed that all these, except the treaty with 
the United States, are subsequent to and governed by the 
provisions of 33 and 34 Viet. c. 52, “ Tho Extradition Act, 

1870.” Before the passing of this general Act, it had 
been necessary to pass a special Act for giving effect to 
each treaty of extradition. The most comxfiete collec- 
tion of treaties of extradition is that of F. J. Kirchner, 
n Extradition, Recur il, etc,, London, 1883. 

(v.) General conventions, to which most of the Euro- as to 
pean states are parties, were sign(‘d in 1883 at Paris for 
tho protection of industiial, and in 1886 at Bern for 
p»*otection of literary and artistic, property. 

(vi.) Gertain bodies of rules ini ended to mitigate the as to th 
horrors of war have received tlie iidlieMon of most civilized 
states. Thus the dctdanition of Paris, 1856 (to which, 
however, the United Htates, Spain, Mexico, Venezuela, 
and Bolivia liave not yet acced' d), proliibits the u.so of 
privateers and protects the commerce of neutrals ; the 
Geneva convention, 1864, gives a neutral character rt' 
surgeons and ]iO'i]ut.ils , uiid the St I’eters'burg deelurntioii, 

1868, prohibits the employment of explosive bullets weigh- 
ing loss than 400 gramines. 

Tl were greatly to be wi.shed that the official imblication 
of treaties could be lendered more speedy and more 
methodical than it now is. The labours of the publicist 
would also be much lightened W'ere it iioasible to con- 
solidate the various general collections of diplomatic acts 
into a new Coits Diphinettique Umversel, well furnished 
with cross references, and with brief annotations showing 
how far each treaty is Bupj)osed to be still in force. 

10. Ill a»Ulition to llio W'orks alieady cited in the course of tins Liters- 
III tide the following me for vanoiiHiea.sonsiinportcint:--JoL. Lu]»us, ture. 
l>c Confcdcratione Triiicipnm, Stiabbiiig, 15il (tho first publisluMl 
tnoiiogiHph upon the subjcft); Bodiiiiw, iJisserfatio de Conlractibiis 
Sunimarnm Totestatwn, Halle, 1096; Ncyroii, Dc Vi Feeder wm 
inter Gentes, Gott., 1778; Ncyion, Essai I/istorigiie U Tvlitique 
svr les Oaraniies, &c , Gott., 1797; Wuchtcr, IH Moihs Tollcudi 
Pacta inter Gentes, Still tg., 1780; Drcsch, Ueber die Bauer der 
Volkervcrtnvje, Landahut, 1808 ; C. Bergbohm, Staatsvcrtrdge 
vmZ Qesetze als Qncllen des Voticerreckts, Dorpat, 1877; Jellinek, 
j.tle rechttiche Natur der Statenvertragen, Vienna, 1880; Holzeu- 
dorff, Ifandhuch des Votkerrechts, vol. iii., 1887. On tho hi.story of 
tho great European treaties generally, see tho ITistoire Ahr^g€c des 
Traitis de Taix cnlrc I s Puissances de V Europe, by Koch, as recast 
and continuud hy Scholl, iu 1817 and 1818, and again by Count 
de Garden in 184*8-59; as also tho liecned Manuel of Do Martens 
and Cussy, now continued by Gcffcken. For the peace of West- 
phalia Putter's Geist des westph&lischcn Friedens, 1795, is useful; 
for the congress of Vienna, Kluber’s Acten des Wiener Congresses, 
1815-19, and Lc Congres de Vienne et lea Trait is de 1816, pricidi 
des Confirences de Dresde, de Prague, et de Chatillon, mivi des 
Congrta d' Aixda-Chapelle. Troppau, Laybach, et Firone, by Count 
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Angeberg* The last^mentioned wi'iter hoe also published collec- 
tions of treaties relating to Poland, 1762-1862; to the Italian 
question, 1850; to the congress of Paris, 1856, and the revision 
of its work by the conference of London, 1871 ; and to the Franco- 
Gernian War of 1870-71. For the treaties regulating the Eiistorn 
nuostloii, see ThA JCuntpmn Concert in t)ie Eastern Question^ bv T. Fi. 
Holland, 1885. and La Tnrqnie cl le Tanzimaif by E. Eiigelhardt, 
1882-84. (T. E. H.) 

TREBIZOND, in Greek Trapezus, a city of Ania 
Minor, situated on the Black Sea, near its south-eastern 
angle, from the time of its foundation as a Greek colony 
to the irf&sent day has always been a considerable emporium I 
of commerce, and at one time was for two centuries and a 
half the capital of an empire. Its importance is due to 
its geographical position, because it commands the ]>oint 
where the chief and most direct trade route from Pensia 
and Central Asia to Europe, over tlie tableland of Armenia 
by Bayazid and lilrzeroum, descends to the sea. Its safety 
also was secured by the barrier of rugged mountains which 
separates its district from the rest of Asia Minor, rising to 
the height of 7000 or 8000 feet above the soa-lovel. So 
complete is the watershed that no stivams pass through 
those ranges, and there is hardly any communication in 
this direction between the interior of Asia Minor and the 
coast. For the same reason, together with its northern 
as[>ect, the climate is liuiuid and temperate, and favourable 
to the growth of vegetation, unlike that of the inland 
regions, whicli are exposed to great extremes of heat in 
summer and cold in wnnter. The position which was 
occupied by the Hellenic and mcdi;eval city is a sloping 
table of ground (whence the original name of the jdace, 
Trap(‘zus, or the “ Tableland ”), whicli falls in steep rocky 
precipices on the two sides, where two deej) vulleys, de- 
scending from the interior, run parallel at no great distance 
from one another down to the sea. The wdiolo is still 
inclosed by the Byzantine walls, which follow the line of 
the cliffs, and are carried along the soa-face ; and the 
ujiper part of the level, wliich is separated from the lower 
by an inner cross wall, forms the castle; while at tlic 
highest point, wliere a sort of neck is formed between tlie 
two valleys, is the keep w'hich crowms the wdiole. The 
fortifications and their surroundings arc singularly pictur- 
esque, for the towers, some round, some angular, which 
project from them are in many cases covered with creepers, 
and the gardens that occupy the valleys below teem with 
luxuriiint vegetation. On each side, about half-way be- 
tween the keep and the sea, these ravine.s are crossed by 
massive bridges, and on the fuither side of the western- 
most of these, away from the city, a large tower and otlicr 
fortifications remain, which must have served to defend tlio 
approach from that quarter. The area of the ancient city 
is now called the Kaleh, and is inhabited by the Turks ; 
eastward of this is the extensive Christian quarter, and 
beyond this again a low promontory juts northward into 
the sea, jiartly covered with the houses of a well built 
suburb, which is the principal centre of commerce. The 
harbour lies on the eastern side of this ])roinoutory, but it 
is an unsafe roadstead, being unprotected towards the 
north-east, and having been much silted nj), so that ve.s.sels 
cannot api)roach within a considerable distance of the 
shore. The neighbourhood of this is the liveliest portion 
of the city, as it is from here that the caravans start for 
Persia, and at certain j)eriods of the year long trains of 
camels may be seen, and Persian merchants conspicuous by 
their high black caps and long robes. The total population 
of the place is estimated at 32,000, of whom 2000 ore 
Armenians, 7000 or 8000 Greeks, and tlie rest Turk.s. 

Tlio city of TiapezuH was a cMilony of Sinope, but it first comes 
*uto notice at the time of the Ih-ticat of the Ten Thousand, who 
found repose there. Noiwitlistaudiug ils commercial iniportancp, 
the remoteness of its position prevented it from being much 
known to fame either in the Hellenic or the early iiieditcval period ; 


its greatness dates from the time of the fourth crusade (1204), 
when the Byzantine empire was dismcmhcicd and its cnpital 
occupied by the lAtins. Duniig tlie confusion that followed that 
event a scion of the imperial family of the Comneni, called Alexius, 
escaped into Asia, and, having collcctc<l an aimy of Iheriaii 
mci eoiiaries, entered Trclnzond, where ho was acknowledged as the 
legitimate sovereign, and assumed tlie title of Grand (’omnenus. 
Though only tvveiity-twoyeais of age, Alcvius was a man of ability 
and resolute will, ca]>ahle c»f tsl.jhliijhmg older in n time of an- 
aichy; and thus he succmlcd without ditliciilly in making himself 
nnistoi of the gicatcr pait of the soiithcin co.isl of the Black Sea. 
The empiio that was thus fiannkd c(mtiiinc<l to exist until 1463, 
when the city was taken h) JMoh.umned II , en;ht years aflei ho 
had captured Constant inoj)le. The cau**!' of tins long diiiation, and 
at the same tinio the seeict of its histoiy, is to he fruind in tho 
isolated position of 'rrehi/oml ami it*, dmtiict, h«'(\\(en the moun- 
tains and tho sea, whidi h.is .ilieidy been desnihed. By this 
means it was able to doty both tlie Seljuki .iinl the Oltoinans, ami 
to maintain its iiulojiemleiiee against tho enqidois of Nieiua ami 
Constantinople. But foi the s.iiiio le.ison its ]hi1m \ was always 
iianow, sotli.it it nevci evenisetl any heiicfieial inlhicnee on the 
world at large. It was ehielly in the vv.iy ot inatnnionial alliances 
that it was hiought into <-ontiiet with otln r sj.itcs 'flie iinju-nal 
iainily vveio lenowned fur then luMiity, ami ihe jnim e^.-es ol this 
laee vveio MMiglit ns brides by B^ /ant me, empiMois oi the d^iMsty 
ol the rahvologi, by Western nobles, .iml hj Aloh.iniineil.m juinees, 
and tho connexmns thus formed a viinety oi dqdonmiu; 

relations and fnendly or olleuMve alii.iTues. The ]i.il lee ot 'Piehi- 
zoiid v^as iamed lor its ni.iguificeiice, the <onit foi its luxuiy and 
olahoiate eeiemoinal, while at the ssmie lime it was fiequeiitly a 
hotbed ol intijgue and ininior.ilitv The Ci.ind Conmeni wtie 
also patrons ot ait and hsiiiimg, and in eon^'csjnenee ol this Tithi- 
zoiitl w.as resoited to hy many eminejit men, by vvlioso agency 
the library of the jiahieo was |>io\id«'d with v.iln.ihle nianuseiijds 
and the iity was atloined with sjilemiid hiiihlings. The wnteis 
of the linic speak with enthusiasm of its lolf\ toweis, of tlio 
chuidu's and moimsteiies ui the suhuihs, and ^3^pe( i.ill\ of tho 
gaidens, orehaids, and nine groves It e‘\i ifesl the fidiniintioii of 
CoriAilcs Clavijo, the S]ianish envi»\, ulnn he ]»assed thiough it 
on his way to visit the eouit c»f Timiii at S.im.uk.nnl (Cla\i,]o, 
Iliatona dfl Gran Tmnoihni, ]* SI) ; .mil (’animal Ih“>stiiion, vdio 
was a native ol the pl.iLO, in tho l.itlei ]nnt of his lile, when the 
city h.id passed into the h.mds of the Alohammedaiis, .and he was 
himself a dignitary of the Roimm Chimh, so little foigot the im- 
picssion it had nmde njion him Ih.il hevMoten woik entitled “The 
riaiso ol Tiehi/ond” (Kynd'/xiov Tfmnt(ovvros), vvlneh exists in 
inanuseiqit at Venice. Little vv.is known ol the histoiy of the 
emt>iic ol Tichi/ond until the snhji'et w.is l.iki*n in hand by Piof 
Kallinet.iyer of Munieli, who discc)\cMMl the cliioiiicle of Alidmd 
ramuctuft among the books of Caul in.il Bessarion, and fiom tliiit 
woik, and other souie<*sof informution whndi vvcie eluelly iinknovvii 
up to that time, compiled his Gcsihuhtc tics Kaisctfiiums ron 
Trapcziint (Munich, 1827) Finhv’s aKouiit of the ]>ciiotl, in tho 
font til volume of his Jfi.stotij oj is h.ised on this Fiom 

time to time the cmpciois t)l Tu hi/ond ]i.ml tnhutc to the Seljiik 
sultans of Icoiiiimi, to the giand kh.ms of the Alongols, to Timur 
the T»il.ii, to the Tuicoiii.m dm fl.ims, and to the l)ttom.in.s, but 
hynnans of d.ilful iicgotintious they wcie enabled ])iactieally to 
sociiie then indepi iidciicc V e find them also at w;ii vMtli many 
of tiie.se jMiwcrs, and with the flenoise, who cmlcavouied to 
iiiono[»oli/c tho comiiicioe of the Bl.idc .Sea. The mty was sevei.il 
limes hesiegi'd, iho most foiuiidahlo att.i(.k being that which 
occuned in.tho ungn of Amlioimus 1 , the second euqieroi, wlieii 
the Seljukb, imdei tho coinmaiid of Alelik, the •^on of the gic.it 
sultan AU cil-din, fiisl assaulted the noithein wall m the directum 
ofthoi-ca, ami ttftervvaids endcavoiiicd to .stoim the npjiei madol 
hy night. They failed, howtvei, in hotli attem]>t.s , ami in the 
lattci, owing to the d.ukness, and to the occuiiciue of a viulcnL 
storm winch suddenly swelled tho torreiit.s in the laviiu.s, their 
force v\as thrown into inextricable (•oiifusioii, and they vm u* com- 
pelled to abandon their cHinp ami ni.ike the htst of thni esi ape 
ironi the countiy. So greot w.ns tho stiengtli of 1‘hc foitifn .ilions 
that, when Mohaniined II tuiiicd Ins thou i;l its 1owaid'» the biihju- 
gation of this stati*, he might have cxj^ciifnced imidi di/hcnlly in 
reducing it, and nnglit have hrsii <lispo*'(d to ollei f.ixouiahic 
terms, had it not heen for flie pimill.minious comlm I of Pavid, the 
last emperor, v\ho .suiiendeud fhe ]»1 .icj* slmo''! inif omiirionnllj 
Sevo.iai inteicstingnioTiunientsof flnsjiciiod itinnmal j irhi/oiul 
in the foiiu of diuulies in tho B\/aiitiiic side ol .iidiite< tiirc. 
One of these is within the aica of tin* old cif\, vi/ i fhe cliuich ot 
tho Panaghia Chiybokcpholos, or \m on of llie CtuhJeii Jieaa, a 
large and massive but cxeessi\<‘lv }il:im huildnig, whidi is now the 
Ort:i-his.sar mosque. On the fiiiflmi Md.‘ of (he cnst.*in ravine 
stands a smaller hut lery wdl jmq.urtiomd snu^uu , the duiich 
of St Eugenins, the patron wintol 'J id-i/oiid, now the A cm Djuin.i 
diami, or New Fiiday mosque Still mme important is tlic chinch 
of Haghia Sophia, which oi-ciijncs a conspicuous posilion overlook- 



634 T K E- 

ing tljc 8oa, about two miles to the west ot tbo city. The porches 
ol Hurt are hiimlsomely oriisiincnted, ami about » hundred feet from 
it rises a tall campaiiilo, the inner walls of which have been covered 
in pftits with freseoa ol religion? subjects, though these ore now 
luueU defaccil. But the most remarkable memoiial of the Middle 
Ages that exi'<ts in all this district is the nioiiasteiy of SumclaH, 
wlijcli IS situated among the mountains, about iJ.'> miles from 
'JVebi/.oiid at tl.c side of a rocky glen, at a height ol 4000 feet 
nbore tlie son. lt.s position is most extraordinai v, for it occupies 
a cavern in themidule ot the face of a perpeiuhcnbir clilTa thousand 
feet high, where the white huilduigs offer n inaiked eonti.ist to the 
blown lock w'hich forms their setting It is approached by a 
zig/»ig]*ath lit the side of tliorliff, from wineh « Ihght of htone 
steps ami a \vo»Hleii stall c«so give access to the inonasterv. The 
valley below is Idled with the liehest vegetation, the undergiowth 
being largely composed of a/alcas ami rhododeiidiona. An antupiily 
of 1500 years is elaiincd for the foundation ot the nionastiu'y, hut 
it is ceitnin that tile first person w'ho laised it to nnpoitance was 
the omjwior Alexins Comnenus III. ofTichi/ond; he lehuiltit in 
I3G0, and richly endowed it The gtddeii hull ol that cmpcroi, 
which beiamo Iheneefortli the chiiitcr of its fouml.ituni, is still 
pieservod ; it is one of the finest spetimcns of sueh documents, 
and contains portraits of Alexius lamstdf and Jus tjuccii. The 
laonasfciy also possesses the liniiaii of Molnimmed Jl. by which he 
ac<*oided Ins jirotection to the monks when he hecuine ninstcr of 
the couiitiy. (H F. T ) 

TBEDEGAR, a town of ^Moninoullishiro, England, is 
sitimtecl on the Sirbowy river, and on the London and 
North Western Ihiilway system, 7 miles east north east of 
Merthyr Tydvil and 249 west of London. The town owes 
its c^xistonce to the esUiblishnient in fho beginning of the 
century of the wwks of the Tredi*gar Iron and Coal 
Company, who louse tho sok and minerals ftuin Lord 
Tredegar. Tho iron-works, chiefly for the smelting of 
iron and the inanufaoturo of iron and steel rails, are of 
enormous extent, and emjiloy upwards of 4000 men. The 
town is also surrounded by iron and coal mines, the pro- 
perty of tho com]>any. It consists chiefly of workmen’s 
houses, but is built with regularity and neatness, the prin- 
cipal streets diverging from an open space called the 
Circle, in tho centre of tho town, where there are a number 
of good shops. The church of Ht George is a tasteful 
modern building in the Norman stylo. The temperance 
hall, union workhouse, and litemry institute oiul library 
deserve notice. The population of the urban sanitary 
district (area 7029 acres), a small jiortion of which is in 
Brecknockshire, in 1871 was 10,989 and in 1881 it w^os 
18,771. 

TREE CREEl’EB, one of tho smallest of British birds, 
and, regard being had to its reijuiremeiits, one very gene- 
i*ally distributed It is the Cfrthia f(mih a ?''is of ornitho- 
logy, and remarkabh3 for the stiffened shafts of its long 
and ])ointod tail feathers, aided by which, and by its com- 
paratively large feet, it climbs nimbly, in a succession of 
jerks, tho trunks or biMnches of tree.s, invariably proceed- 
ing upwards or outwards and generally’' in a siiiral direc- 
tion, as it seeks the small insects that are hidden in the 
bark and form its cliicf food. When in tho course of its 
search it nears tlio end of a brunch or the top of a trunk, 
it flits to another, always alighting lower down than tho 
place it lias left, and so continues its work. 

Inconspicuous iu colour, for its upjwr pUiinago is mostly of 
various shades of brown mottled vitli while, bulf, and tauuy, and 
beneath it is of a sdv«‘i y white, the Trec-('rec|-er is far more common 
than the iueurious BupjjoKo ; hut, attcuhoii once drawn to it, it can 
ho frequently seen and at tunes lieird, for though a shy singer i 
Its song is loud and s>veet. Tlio nest is neat, generally placed in 
a chink formed by a half-dctjxchcd piece of bark, wliieh secures it 
from observation, and a coiisiderjihle mass of material is commonly 
used to partly stuff up tho opening and give n sure foundation for 
the tiny cup, in wdiich uro laid fi*oin six to iiiiic eggs of a truiislueent 
white, spotted or blotched witJi rust-colour. The Tree-Creeper 
inhabits ahno.st the whole of Europe as well ns Algeria, and has 
been traee<l across Asia to Jajian. It is now recognized as an 
inhabitant of the greater part of North America, though for a time 
examples from that jiart of the world, which differed alightly 
in the tinge of the plumage, were accounted a distinct species 
(0, amcncana)t and even those from Mexico and Giinteninfa (0, 
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m&jckana) have lately been referred to the same. It therefore 
occupies an area not exceeded in extent by that of many Passerine 
birds, and is one of the strongest witmsscs to the close fllliance of 
the Bn-c.illod Noarctic and Piiliearctic Regions. 

Allied to tho Tiee-Crceiiei, but wanting its lengthened and stiff 
tail-feather.**, is the genus TkJiodroma^ the single member of xx’hh h 
is tho Wall-Crecpor (7'. muruHa) of the Alps and some otln r 
mountainous jmrts of Eiivo}io and Asia, and occasionally seen h\ 
the fortunate visitor to Suiizcrland fluttering like a big butterfly 
against tho face of a rock, cousjucuous fiom the Rcarlrt-iirimson of 
iu wiiig-co verts and its white spotted prhuaiies. Its bright hue is 
hardly visible nhcii t)ic bii’d is at rest, and it theii prcseute a dingy 
appcaraiifo of grey end black. It is a species of widoiango, ex* 
tending from Spain to China; and, though hut .seldom having iU 
oliflrt, it lias wnudcied even so fai as England Meriett ]>. 

I 177) in 1057 im hided it as a Britirtli bird, and the eori’eapoiidenco 
; bcti^ccu Marsliani and Gilbert White (Proc Norf. and Nonv, Nat. 
J^ncuti/f li. p. ]80> proves that an cxaiiqile w.)s shot in Norfolk, 30th 
October 1702; while another is ie}voited {Zoolotfist, sev. 2, p. 4830) 
to have been killed in Lancashire, 8th May 1872. 

Tho geims Certhia as founded by Linnseus contained 
25 spoeiew, all of whicli, except the two above mentioned, 
have now been shewn to belong elsewhere ; and for a long 
while .so inany^ others were referred to it that it became a 
most heterogeneous company. At present, so few are tho 
forms left in the Family CerUdids^ that systomatists are 
not wanting to unite it wdth tho Sittidtv (c/*. Nuthatch), 
for the two groups, however much their extreme members 
may differ, are linked by so many forms which still exist 
that lit tie violence is done to the imagination by drawing 
upon tho past for others to complete tho series of descend- 
ants from a common and not very remote ancestor, one 
that was pos.sil)ly the ancestor of the WuiSNS (q.v.) as well. 
One thing, however, has es])ccially to be noticed here. Tho 
Ccrihdihv. have not the least affinity to the Pindm {cf. 
Wc)oi)i>BCKnu, ////Vvr), but are strictly Passerine, though 
the Australian genus Clmncieris may possibly not belong 
to them. (a. n.) 

TREE-FERN. Tu old and well-grown specimens of 
some of tlio familiar fei’ns of our tornporatc climates the 
wide-spreading crown of fronds may be observed to rise at 
a distance often of a good many inches above the surface 
of tho ground, uud from a stem of considerable thiokuoss. 
The common male fern Nephrodiurn {Laatma) furnishes 
the commonest instance of this ; higher and thicker trunks 
are, however, occasionally jircsentod by the royal fern 
{Ofimiinda reffnUs), in which a height of 2 feet may bo 
attained, and this with very considerable a]»])arent thick- 
ness, due, however, to the origin and descent of a new 
series of adventitious roots from tlie bases of each annual 
set of fronds. Borne tropical members and allies of these 
genera become more distinctly tree-like, c.// , Todea ; Pteris 
also has some sul>-arboreal forms. OUandm is branched 
and shrub-like, while Aiigiopten^ and Marattm {Marat- 
tiaccas) may also rise to 2 feet or more. But the tree-ferns 
proper are practically included within the family Cyathe- 
acem. This includes five genera (Cyatkmy Alsophila^ 
llemiteha., Dicksonia^ Balantium) and nearly 200 specie:,, 
of wdiich a few are herbaceous, but tho majority arbor(*al 
and palm-like, reaching frequently a height of 50 feet or 
more, Ahopldhi cxcelm of Norfolk Island having some- 
times measured 60 to 80 feet. The fronds are rarely 
simple or simply pinnate, but usually tripinnato or decom- 
pound, and may attain a length of 20 feet, thus forming a 
splendid crown of foliage. Tho stem may occasionally 
branch into many crowns. The genera are of wide geo- 
graphical range, mostly of course within the tropics of the 
Old and New World ; but South Australia, New Zealand, 
and tho Southern Pacific islands all possess their tree-ferns. 
In Tasmania Akophila auatralis has been found up to the 
snow^-levol, and in the humid and mountainous regions of 
the tropics tree-ferns are also found to range up to a con- 
siderable altitude. Tho fronds may either contribute to 
the apparent thickness of the stem by leaving more or less 
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of their bases, which oucome liardent^d and persistent, or 
they may be articulated to the stem and fall oiT, leaving 
characteristic scars in spiral scries upon the stem. The 
stem is fretjueutly much increased in apparent thickness 
by the downgrowth of aerial roots, forming a black coating 
several inches or even a foot in thickness, but its essential 
structure differs little in f)rinciple from that familiar in the 
rhizome of the common bracken (Pteris). To the ring or 
Vather netted cylinder of fibro-va.scular bundles character- 
istic of ^11 fern stems scattered internal as well as external 
bundles arising from these are superadded ; and in a tree- 
fern tlioso are of course in greater numbers. The outer 
bundles give off branches to the descending roots from the 
region whore they pass into the leaves. 

Troo-forns aie of course cullivatcd for thcii l»cauly ftlone; a few, 
however, arc of some economic anplications, rhielly as sonioos of 
starch. Tims the heantiful AlwphtUi cjcicha of Korfolk Island is 
said to he threatened with exHiietiou for the sako of iis 8a^o*lik»‘ 
pith, wliich IS ^qvedily e.'iteii 1)3’^ ht»g.s; Cyatimt mcdullans also 
rurnishes a kind of sago to the natives of New Zealand, Queens- 
knd, and the Pacilic islauds. A Javanese species of iJicl-'ionm 
ihnjmtrii'ha'\i\mm\i{>^ silky haiis, which have been imported 
as a styptic, and tho long silky or rather woolly haii*s, so abundant 
on the stem and fioiid-leaves in the vaiious sperios of Cihotium^ 
have not only been put to a similar use, but in the Sandwich 
Islands furnish wool for stulling mattresses and cushions, wliieh 
was formerly an niticlo of cxt»ort. 'Die “Taitanaii lamb,’* or 
Agnus sajthicits of ohl travel lers’ talcs m China and TQrtai 3 , is 
Bimply the woolly stock of i\ BarometZf which, when dued and 
invcj tcd and all save four of its frond-stalks cut away, has a ikoll 
resomhl.uice to u to 3 " sheep 

See Fjcun; J SrtilLli, ta Fifnnni; Lnorssen, Pharm Botantl\ and 

for tho Atructnie of the etcin, De liuiy's Vnyleich Anatomxe d. Pkanaoa u. 
Fanift. 

TREOELLES, Samuel ParuEAUX (1813-1875), New 
Testament f>eliolar, was born at Wodehouse Place, near 
Falmouth, on January 30, 1813. ilis parents were 
Quakers, and he himself for many years was in communion 
with the (Darbyito) Plymouth Rrcthron, but latterly he 
became a member of the C!hurch of England. He was 
educated at Kalinoiitli grammar school, and afterwards, 
without having attended any university, held various 
modest educational ajiiiointmeuts, but finally devoted 
liimself entirely to a laborious student life, until lie was 
incapacitated for literary work by paralysis in 1870. He 
died at Plymouth on April 24, 1875. 

Most of his numerous publications had reference to his groat 
critical edition of tlio Now 'IVstaineiit (m‘c IIiiu.e, vol. iii. p. 618). 
Tliey iiicludo an Account of tho Printui T(\H of the Greek New 
Testavieivb (1851), a now edition of Horne's Introduetim (1800), 
Tiix^ 0(in(m MnTu(orianus Ktxrliesl Catalogue of Pool's of the Nar 
TeslanieiU (1808) As early as 3844 he published an ofhtion of 
the Apocalypse, with tlie (lieck text so rcvi^ctl a.s to icst almo.st 
entirely upon aTieieiil evidence. Tregelles wioto Tfmrfy o/" //c6rr/<> 
Grammar (1852), tianslaled Ge'^rnius''* Ifthrew Lc.iicon, and was 
the author of a little work on the Junseni^fs (1851) and of varioiKs 
vorks in exposition of Ids spofual esi li.jtologieal views {Itcnmrks on 
the Prophetic Pistons of Danidy 1852, new ed. 1804). 

TREAIATODA, popularly known as ‘^flukes,’* form one 
of tho three main divisions of tho flat worms or Plaiyhel- 
minthes. They have been defined tlius (.lackson, 1).^ — 

“Unisograontal Vermes^ witli a flattish, Icaf-like, more or 
less cylindrical body providinl with organs of adhesion in the 
Bha})0 of suckers and sometimes of cliitiiioid hooks. The 
cuticle, so calhiil, appears to bo a metainorpliosed layer of 
cells. There i.s a well-developed nervous syjstem, the 
ganglia of which are entirely Rupra-i>haryngcal, dorsal. 
Tlierc is a mouth, and an alimentary canal which is usually 
forked, but no anus. Tho excretoiy S3"^tein ha.s llie form 
of more or loss branching tubes commencing with llame- 
cells, and cither ending in a contractile vesicle or opening 
by two iudopendont orifices. Hermaphrodiie self-inipreg- 
nation occurs, as well as reciprocal imjjregiiatiou. Tho 
embryo cither develops direct into the sexual form (mono- 
gene^ Trenyttoda ) or give s origin to a o f inter- 

^ These figures refer to the bibliography at the end of the article. 
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mediate non-sexual dimorphic forms (digenetic Tremafoda), 
Parasitic.” 

Ilisiorical Sketch , — Sonic of the more salient points in 
the history of our knowledge of these animals have already 
been alluded to in tho aiticlo Pauasitism (^^c.); a few 
additional facts muht, howo\er, 'no mentioned heie. Tho 
Trematoda were first formed into a gioui> by Iludo4»hi (2), 
who included in it the lullowing genera • — Mimostouuty 
Amplmtoma^ Distoma, Tri.sfoma^" rintadimn, and Pohf- 
damn ; the name had rofeieiiec to tlie snclcers, whii,li 
Uudolphi rcgardo<l ns being for tho most part opouiiigs 
into the body (Cb*. rp/Jpo, Jui ap(Tture) Niune of these 
forms were soon percenod to liave but small connexion 
with tho others; and (‘inier (3) lednced tho whole to one 
genus, for wliieli ho adopted the name N/Muolff, Linn. The 
Pentastomes liave since been transferred to the Auachmua 

Our scientific acquaintance with the group may be said 
to date from 1831, when Mehlis noticed that, tlie < ggs of 
certain Distomcs liatchod into a mmote ciliated bod} with 
an cye-spock resembling an rnfu-onan, an ob.ei\ation 
which gave tbo key to the life history of tho'o foinis. 
Von Siebold in lS.j5 (4) siqqdemeuted tliM diseo\ery by 
the observation Uiat the ciliate<l ombiyo of Mo/ntstoiutini 
miifahiic contained, as a necessary parasite,” as it was 
termed, an organism idoniical with tho “ kingsyellow 
worm” (/iVd?V/), found by Tlojanus in lamd-smiils, and Yon 
Raer had previously sliown (5) that these gave ri.se to 
free-swimming organisms not unlike tailed Trcmatocles. 
The inatoriaLs wore thus ready to hand for a co-ordination 
of tho w^hole life- history, and Stecnstrui) iicogmzcd it as 
an install 00 of tho so called “ altcnitilioii ot goneisitionB ” 
(6). These researolies received iin[)ortaiit adilitions at tho 
hands of Pagenstecher (7) and others, wlio showed experi- 
mentally that encysted bistomes grow mature diieclly after 
their transference fiom one host to another, and thus that 
a migration is necessary to the atiaimneiit of their mat- 
urity. Jdesing’s great work (8) appeared in 1850, and 
has formed the groundwork of all subsequent ticatisea on 
the Bystcinatio arrangemont of jiarasitic worms, although 
it included forms wdiich riMilly belong to quite dillereut 
groups. Jn 18G1 A'aii Rcnedeii gained a [uize ofTored by 
the French Academy by his elaborate memoir on the intes- 
tinal woiiiis (9), in wliicb ho not only dcM-ribed many new 
and interesting forms, but gave anatomical cletaiK icgard- 
iiig others previously known, and eiitcrt'd into detailed 
conqiarison.s betw’ocn the Cestodes and Trcriiatodes, both 
in their adnlt and immature states Of ropciit years tho 
chief additions to our knowledge lime been inoie in the 
direction of further details regarding the structure and 
life-history of special bu’ins than the elaboiatioii of new 
general principles. 

Anatomy.- Jn nnloavoin mg to give a ly hri> ' .u count of tho 
more salient iioint^ in tho anal 01113^ of tho Tiemofodu it 1 »lmii 
tliouyht oxpcihont to sclt*ot soiuo, w'oll-kiio\Mi tmm n» a tvpo, 
and afti'nvanls to nnhoato II10 oh.ir.iotois in >^))i<h nthci sju. ms 
diiloi fiom it, foj tliH lito oonmu'n h,ii lhi)v(, Fif'./ioJu, 

(Distomum) heyataa has bf‘»‘n oboson, m'i it i'* n-'f (no nt Iv 
found 111 tho lulo ilin Is ot slioop f.nd othor tbuinslu .umih.iIs, an>l 
comtitutos a soouigo nnnOi dicadsl liy fainn 1 >. T).t i( * miut In n. 
given is in tho Dm 111 jd* ♦I'lolod tiDui Soi'iun j (IC' 

Ejetfrnal Apveaeunn — Tlio aiiiiiial h'lsa flatli n- d «m.iI with 

a K'lb-triangular inoisss 011 tin- hn^ndoi ni<l, vl i' li i']"' •* uls llio 
head. Tho total Joiiglh Aain^a fioin JO to i )0 mni , 1 to I'li 'iliijfKni 
6 to 12 mill. t)u siijii ifi< lal o\.miiii.itiuii tw'* n.-iiov . j i -!■ i.il mus.s 
may gunoialb,’' bo ilistiiiguislKd fn-ni a 1 oin- , tlio 

forniPi* aic oirnsioDall}' of a «‘'iaii"ui iq jw .iriin o ana 

reddish-hrowii 01 orniigo in colour, .in<l imn.isc in bnsoiili lowtoui 
the posterior end of tlio lio<l3', vIomi* lliev < ominonly iinilo. llio 
median orca is oomnioiiJy on*\ < li in (oloui, soiiieluncs 
spotted >\ilh black , its nnlenoi ixntnoi miin^liotKls to llie uterua, 
the iiostcrioi to tlie Two sm kfis (lii? 1 , A. ' aro in the 

middle lino of the ho<l3 , one isat tin- antenoi extinnity, and is 
directed forwards and somewhat donnwanls ; it is known as the 
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TBEMATODA 


Anterior or oral sucker, being |)erfomted by the oesophagus. The 
posterior or ventral sucker is situated, as its name implies, on the 
ijuferior surface of the body, just behind the head-papilla. The 





I'm 1 —A, Famola hepcUica, fiom the voni ral mu face (X 2) ; tlic alimentary anil 
nervoua ayftteina only shown on the left aMe of the Affuio, the ex<retoiy only 
on the liahf. a, light main branch of the iutcsUue; c, a dlvei tlculum ; 
lateial ganglion , n, lateral iiei've, o, mouth, p, pharynx, s, ventral euckei; 
d, clnus sac, ti, left anterloi dorsal excretory vessel , m, main ves^l; e, left 
anteiior ventral trunk; or, excritory poie B, Aiiteilor poitloti moio highly 
magnified (from Marshall and Huist, oftor Sommer), rs, clnus mu , tf, iliKtus 
ejuculalorlus ; /, female apertuie; o, o\aiy: oi/, ovidiiet ; /i, peiih; s, shell- 
gland , t, anterior tcatls; t«, uteius ; va, rp, ^asa defcieiitiu; vs, voNlouIa semin- 
Alls; y, yolk-glntul; y</, Its duct C, Genital sum*) and neighbouung pints 
(from Sonnner). a, ventral stn kur ; b, cirrus sac ; c, genital poi e ; d, ovaginated 
cirrus sac (? penis); e, end of vagina, A viisa dofeicntiu; g, ve.siciila Meinlnnll^, 
A, diicfus ejacnlutorius , i, accessory gluiid D, A ciliated fniuiel fiom the ex-- 
erctoiy apparatus, highly triagiiifled (from Finlpont.} o, oiltleo of the funnil. 
E, Egg of Fasetoia heptUica , y (fiom Thuinai>) 

9 ueker.s measure on uu averu^e about 1 mm. in diameter, the ven- 
tral being blightly the larger. Tlie internal organs coinmunieute 
with tlio outer world by four apertures : — (1) the mouth (o), situated 
at the anterior pole of the body and perforating t)io oral sucker ; 
(2) the excretory pore (a*), placed at the opposite extremity, and 
giving exit to the effete products; (3) the poms genitalis (fig. 1, 13, 
}>), leading into a smus into which the duets of both sets of genital 
organs open, — it is to bo found on the under surface of the head- 
papilla at or near its centre; (4) the opening of the Laiirer-Siieda 
canal, situated on the doisal surface of the animal, near the junction 
of the two portion.s of the ineiliaii area,— it is excessively minute 
and diflicult of detection, and leads by a nairow canal into the duct 
•of the yolk-gland. 

InUnxal Structure , — All Tremntoda have been commonly re- 
garded, like otlier flat-worms, as devoid of a body-cavity (coeloiii), 
and as consisting of parenchymatous tihsuc, in which the various 
organs wore embeddou. Recent researches of Fraijiont (15) appear 
to show, however, that the intercellular spaces in this tissue aio to 
bo regarded- as the homologue of a coelom. The body is enclosed 
by a complex sheath (cortex), which may be resolved into several 
layers, wliich will be discussed in order, proceeding from without 
inwards. (1) The cuticle, which encloses the whole body, is a thin, 
pellucid, structureless membrane; at the margin of the mouth it is 
Teflectcd so as to form a lining for the oesophagus, and similarly at 
the opening of the genital sinus it passes inwards to (‘oriii a lining 
to the vagina. The same phenomenon is observed at the excret- 
ory aperture. I3y the application of ammonia the cuticle may bo 
separated from the subjacent tissues and its peculiarities demon- 
strated ; although apparently smooth to the nuked eye, it presents 
under the microscope numerous sharp backwardly directed pro- 
•cesses, each of whicli encloses a hard stylet-shaped body. These 
prominences are closely set over the whole body except immediately 


around the suckers, extending even into the interior of the sinua 
genitalis. The cuticle is furthermore perforated by iunumerablo 
flne pores, directed ontwanls and somewhat backwards, 
regard to the homoloj^y of the cuticle of Trematodes the same un- 
certainty prevails as in the ease of Cestodes (see TArK-Woiius) ; 
the general opinion is that it is not comparable with the cliitin- 
ous cuticle ol Arthropodut but is cither a specially developed ba&o- 
ment-membrane (Kerbert, 11) or a la 3 'er or modiued cells (Ziegler, 

12, and Schwarzo, 13). (2) The outer cellular layer is the matrix 
of the cuticle. (3) The muscular coat consists of three diflerent 
layers: — (i.) a thin layer of circular iibre.s; (ii.) the longitudinal 
muscles, which form a scries of separate bundles; (iii.) tbe oblique 
muscles, conflnod to tbe anterior half or tliird of the body, and 
crossing so as to form a rhomboidal lattiee-woik, — they are espe- 
cially strong on tlie aiilciior ventral asjiect of the animal. (4) The 
inner cellular layer consists of elements which closely resemble those 
of the outer, but are somewhat larger; they have been iiiistaken by 
various observers for ciiticular glands. The suckers may be con- 
sidered as parts of tbe cortical layer ; speaking gcuerully, each has 
the form or the segment of a sphere, although the anteiior one is 
shallower at the lower than at the upper margin, and is peneirateil 
by the (esophagus. Kacli consists oi three sets of muscles, — a thin 
outer eipnitorial layer, a second moiidional, and a mass of radially 
disposed fibies forming the greater pait of the substanco. It would 
n]q>ear that the function of the first two of these groups is to flatten 
out the sucker, whilst the radnil ones rest ui cits cavity and tlius 
produce a suctorial action. To tlie ventral sucker are attached a 
number ot muscular fibres belonging to tlie dorso- ventral system, 

1 and in paiticular a stiong biiiulle, whn li passes fiom behind dovvn- 
waids and forwards. 

The digi^stive system (fig. 1, A), the )»resenco of ’vhicli furnishes Digest! 
one of the most cliaracteiistie {liflercnccs between Vrematode.s and system, 
Cestodes, extends throughout the body^ on a plane between the 
]iciipberal nervous and reproductive systems. It has only one 
aportuic, as above mentioned, in the centie of the anteiior sucker. 

The anteiior portion oi ]*baiynx, altlioiigli very short, measuring 
not much inoie than 1 mm. in length, is agniu divusiblo into two 
so* lions. The binder ot tin se is the larger, and is sonu'times spher- 
oidal but more commonly insiionn in shape ; it has strong inusculaT 
walls, wliK h, in coii|uiicti(>ii with pi oti aid or and ictrai^tor muscles, 
bring about a kind of pumping action wbcieby nutiitivo fluids are 
taken into the stomach, wliiidi name may be applied to the larger 
posterior section of the alimentary tract, since in it the digestive 
processes aic carried on. Tlie canal, whicli lends from the posterior 
end of the jdiarynx, divides alnnist immediately into two branches, 
wdiich diverge at flist rapidly and then run almost parallel, as far us 
the hindiT end o! the body. Each of these gives off from its outoi 
a.spect some DJ or 17 lateral liranches (c), wliich divide and sub- 
divide till thcii r.iiiiihcatioiis fill ne.irly the whole area of the body. 

TJie digestive tiact is linoil by a layer of simple cells, resciiiblnig 
a c>liiidei ppitlieliuin. Tlie.se beliave tovvaids the blood corpuscles 
aiul other contents of the iiitestino exactly as would a number of 
Amoabte, putting out processes or pseudojuxlia, which ingest them, — 
so that, in common with many of the lower Invertebrates, the liver- 
fluke lives by “intracellular digestion *’ (see Mcdschiiikoff, 14). 

The canals of the excretory system (?/i) may bo div ided into three Excret 
groups. (1) The collecting network consists of vciy line tubules system 
whicli aiiastomoso freely with each other: they aio situated on the 
boundary between the cortical and middle layers, and are therefore 
visible from either side of the body. (2) Comliictiiig vessels (v, d) 
receive the contents of tins netwoik. Each of these is formed by 
the union of a laiger or smaller number of tlie delicate canals just 
described, and after a longer or shorter course opens into the median 
excietory canal (w). On tbe wav, however, it communicates witii 
the neighbouring vessels, .so that a second network is formed, which 
is distinguislied from that of the cDllcctin^ tubule.s by the greater 
size of its meshes and liy the fact that it is S})ecially visible from 
the dorsal siiiTaeo of the animal in the head four of these ooii- 
ducting vessels arise, which are disposed in two yiairs, one situated 
dorsally and one ventrally. As they pass backwards they ret*eivo 
many branches, the dorsal unites with llu^ ventral of its own side, 
and the tw^o tulies thus formed unite to constitute the last division 
of the excretory system. (3) The median vessel {m) passes along 
the body for tlie posterior two-tbiids of its length, immediately 
beneath the. dorsal cortical layer. It is widest near the commeiicc'- 
ment, whore it measures about 0’5 mm. in diameter, and finally 
opens at the posterior extremity of the body. The wall of the 
excretory apparatus is constituted everywhere by an exceedingly 
delicate elastic membrane, which exhibits neither a cellular lining 
nor cilia ; furthermore, neither valves nor muscles have been de* 
inonstrated in connexion with it It contains a thin colourless 
fluid, in which very small highly refractive drops are suspended. 

The details of the termination of the excretory sy^stem seem to 
have been first clearly made out by Fraipont (16), who worked 
upon species in which they are more distinct than in the form now 
under consideration. The spaces between the round connectivo- 
tisBue cells of the body are star-shaped in form, and into these the 



Sliest azcretory tab^lea, aboy» nMntioned, open by funiteU (fig. 1, 
DX into each of which projects aribratile eilium, thus constituting 
the so-called '^flame-oells.** These researches have given rise to 
tiumeroos difibrences of opinion, as regards questions both of fact 
(16) and of priority (17). 

Tlie liver-fluke contains a complete set of male and female orgaus, 
dive which form the most conspicuous part of its anatomy, and both of 
aas. which open into the genital sinus wliich has been described above. 
A. Tha Male Organs, (i. ) The testes (fig. 1, B, t) are two in number, 
situated one behind the other in the hinder division of the median 
area. They rest upon the ventral cortical layer in the parenchyma 
of the body, and immetUately above them are the ramifications of 
the digeBtive'%*act Each consists of a large number of ramifying 
tubes, often with slightly dilated extremities. These unite into 
three or four, and eventually into two, main excictory ducts {va, 
vp), which terminate at the base of the cirrus-pouch, within the 
testicular tubules may be found spermatozoa in all stages of de- 
velopment; the first stage appears to consist of small roundish 
membraneless eells with a single nucleus; the nucleus then divides 
and the cells become polygonal from mutual pressure. These large 
cells lie in the middle rather than at the sides of the tube, and 
among them are a number which, while they possess on one side a 
smooth evenly rounded contour, arc on the other very irregularly 
and deeply serrated. These serrations elongate until they become 
the delicate filaments of spermatozoa, the small shining heads of 
which are still embedded in the protoplasm of the cell. (ii.) The vasa 
deferontia {m, vp) are a pair of slender elongated canals, which lie 
on the two sides of the middle line, and unite at tlie inner extremity 
of the cirrus-pouch, which they penetrate in common. Their walls 
consist of u very delicate homogeneous but resistant membrane, 
upon which contractile fibres are disposed, close together and 
))arullcl to the axis, (iii.) The cirrus-pouch {es) is a muscular egg- 
shaped organ ; the upper polo, whicn receives the united vnaa 
deferontia, is situated above the ventral sucker and separated by 
only a very slight interval from the dorsal cortic.al layer, whilst 
the position of the lower pole is indicated by the poms genitalis (p). 
The muscles are disposed in two layers, of which the inner is thin 
and composed of circular fibres; the outer longitudinal layer is 
much thicker, and its fibres are disposed in bundles ; furthermore 
its avjex receives a large miniber of dorso-veiitral fibres. Within 
the cirrus-pouch the two terminal sections of the male conducting 
apparatus are situated, (i v ) The first of these is the vesicula scmiii- 
alis (fig. 1, B, vs; (;, gl a large, spindle-shaped dilatation of the canal 
usually more or loss curved upon itself. Its wall is somewhat more 
complex than that of the vasa doferentia, consisting of a layer of 
tissue with many nuclei but no distinct cell-boundaries, succeeded 
by a delicate layer of circular muscular fibres, which is again fol- 
lowed by a layer of longitudinal ones. (v. ) The ductus ejaculatorius 
(fig. 1, C, /*), which iuimed lately succeeds the vesicula seininalis, is 
a long slender tube, disposed in coils, and usually projecting like 
a papilla into the base of the sinus genitalia Its wal Is are furnished 
with a number of unicellular glands. The F&nuUe Orgarts. 
The female reproductive apparatus may be roughly divided into 
two portions, that which produces the eggs and that which conveys 
them to the outside of the body ; in the former of these processes 
three organs take part —one producing the germ, another the second- 
ary or food-yolk, and a third the egg-shell, (i.) The germarium or 
ovary (fig. 1, B, o) is situated between the anterior testis and the ven- 
tral sucker, in about three cases out of four on the right hand side of 
• the body. It has the form of a branching tubular gland, the rami- 
fication being dichotomous throughout ; in most cases the branches 
are about as large as the stems which give rise to them. The ovi- 
duct passes towards the shell-gland, narrowing os it approaches this, 
and finally niiitos with the excretory duct of the yolk-glands, (ii.) 
The yolk-glands {y) of the liver-fluke are paired organs of consider- 
able size ; they extend over both lateral areas, to which they in^art 
the opaque mipeamnce and reddish colour above alluded to. Tliey 
am composed of innumerable small acini, spheroidal in shape and 
situated in groups on minute ductules, which unite to form a longi- 
tudinal canal on either side of the body. These canals are on the 
whole parallel to the margins of the animal and distant from it 
about one-fifth of its greatest breadth. At the anterior margin of 
the testicular area each longitudinal canal gives off a transverse 
branch, which iinitea with its fellow of the op^iosite side in the 
middle line to form a pear-shaped reservoir, situated just behind 
the imsterior margin of the shell-gland From this reservoir the 
•common yolk-duct passes forwards in the substance of the shell- 
gland and there unites with the oviduct. Previously to this, how- 
ever, it gives off a minute canal, which after an upward course opens 
on the dorsal surface of the animal; it is known as the Laurer- 
Btieda canal, and its function has been the subject of much discus- 
sion. It has been exposed (1) to serve for copulatory purposes," 
as has been seen by (18) in Polystomum, and as is supported 
by its Btructure in Axine and Mictoeoiyle, and (2) ** to act as a safety 
tube for th«» escape of over-abundant or altered vitelline products 
and spermatozoa,^' the main argument in support of which is that 
its duihre is too narrow to aamit of eopumtion taking place by 


its means; compw Sommer (10), Kerbert (11), Poirier (19), Loose 
(20), and Lorenz (21). (iii.) The uterus or female conducting appa- 
ratiia («) original at the union of the ducts of the germarium 
and yolk-gland. Its first portion, which lies within the shell-gland, 
is a delicate narrow canal, except when it is distended either by 
eggs or by semen. The median section of the organ is by far the 
largest both in length and breadth ; it occupies aumost the whole 
of the anterior part of tlie median area of tlie animal, between the 
ventral sucker and the shell-gland, and forma four or live large coils 
lying alternately right and left, which os a rule arc filled witii com- 
pletely formed eggs. The third section of this organ includes the 
coils which lie above and anterior to the ventral sucker ; it is some- 
times called the vagina. When it contains eggs these are generally 
in a single file, and thus give it a inoniliform appearance ; it lies en- 
tirely on the left side of the body, gradually approaching the middle 
line us it passes forwai*d, until it ends below the cirrus-pouch at the 
left and posterior ayiect of the genital |)ore (tig. 1, C, e). (iv.) Tlie 

shell-gland (fig. 1, B, s), which (as its name implies) furnishes the 
external coating of the eggs, has been already several times men- 
tioned. In tto Trematodes, as in the tape-worms, it forms a kind 
of central point of the female generative system ; it is a spheroidal 
mass of unicellular glands, each of which o|)cns by its own special 
duct into the commencement of the uterus. The secretion of the 
shell-gland is liberated in the fonn of small pellucid drojdets, which 
unite to form drops ; afterwards it becomes thick and viscid and of 
a mahogany brown colour. In this condition the drops are dis- 
persed through the uterus mixed with the secretions of the other 
genital glands, and they a]qdy themselves to the recently formed 
eggs, producing a delicate membrane around them. This ]»roces8 
is carried on in those coils of the uterus which lie immediately out- 
side the shell -gland, corresponding to the “ootype" desenbed by 
Van Beneden in other Trematodes. 

The eggs undergo a gradual development as tlicy pass along the 
uterus. The rifKS primitive ovum, on entering the female conduct- 
ing api>aratUR, becomes coated with a larger or smaller number of 
spherules of secondary yolk, and then undergoes the process of 
segmentation which leads to the formation of a morula. At this 
point it receives the secretion of the shell-gland. The completely 
formed egg (fig. 1, E) has a length of 0 ‘13 mm. and is ovoid in shape, 
with a small lid or o;>erculuin at the broader end ; its contents 
consist of a number of roundly polygonal cells, with only a small 
quantity of secondary yolk itimaining among them. All of these 
but one have a thick granular protopla.sm, the exceptional cell 
having homogeneous and strongly refracting contents. It usually 
lies immediately under the operculum, and is partly embedded in 
the other cells. They are often present in the bilc-ducts in such 
quantities as to form a stiff brownish mass resembling wet sand, 
and the number produced by a single fluke has been estimated at 
half a million. 

The mode of fertilization of the liver-fluke has given rise to much 
discu.ssion. According to Sommer, the organ which lias usually 
been described as a cirrus or penis is merely the genital sinus eva- 
ginated by abnormal pressure (fig. 1, C, rf) ; it is furthermore but 
ul-adai>ted to enter either of the canals which could possibly serve 
as a vagintu He is therefore of opinion that self-ini pregnatioii 
occurs, the external aperture being closed by the oblique muscles, 
and the semen passing directly from the vas dcfm'eiis through the 
genital sinus into the uterus. The whole question of the fertiliza- 
tion of the Trematodes is a matter on which very varied opinions 
have been expressed, even by authors who have examined the same 
forms. The assertion of Von Siebold that a direct internal com- 
munication exists between the mule and female organs has been 
denied by Stieda (22) and by many subsequent writers, but has been 
restated by Lorenz (21) and bv Zeller in the case of Polystomum 
iiUcgerrimum (18) ; howovei this may be, there can be no doubt 
that self-impregnation does occur in certain cases. The stracture 
of the organs renders it more than probable in some species (see 
Poirier, 19, p, 682) ; Zaddach has observed it actually taking plnc^j 
in Disiovnum Hrrigerum encysted in Aatacus (28), and a single Poly- 
stomum iniegerrimum lias been found in a frog’s bladder with sperm 
in the female passages. Reciprocal fertilization, in which two in- 
dividuals act both as male and female simultaneously, has been 
recorded by Zeller in PolysUnmim iutegerrimum^ by Looss (20) in 
DisJUmum clavigermn, and by Gobbold in Dutomv/m campula. 

Tlie nervous system consists of a commissure passing round the 
oesophagus very obliquely, and swelling out into ganglia at three 
points. TrisUmum moles possesses eyes of an extremely simple 
type, the retina being merely a ganglion cell (l^ng, 24). 

Life-HisUiry and Development — The life-history of Fasciola 
hepatica was worked out independently bjr Thomas (26) and 
Leuckart (28) ; regarding the question of priority sec Jackson (2p. 

The development of the embryo can only take jdaco outside the 
body of the host and at a lower tcmyicraturo, tlie most favourable 
being from 28 ® to 26 ® C., at which the process occupies two or three 
weeks. The free embryo (fig 2, A) is conical in shape, with a rounded 
apex, its average len^h being 0‘13 mm. At the broader antenor 
end is a retraot&ehead-papilla^ with the exccj^ion of winch the body 
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i^aghter-redU, two mlmoitt matuie cercerln, and gemitk £. A free cercarla. 
tne letter! have the Rame eif^nltlcance thi'oaahoitt. e. nearly ripe cercaiim ; 
c^, oyetuffenous cella ; dr, danghter-redla; dt, limbs of the diffeative traet ; 
/, head'papllla; h, eye-apota : h', aame degenerating ; A', germinal cell ; I, cella 
of the anterior row ; m, embryo in o))tical lectlon, gaatrula atage ; n, pharynx 
of redia ; e, dlrative aac ; oe, aeaophague ; p, llpa of redia ; q, collar ; r, proceaaea 
aenring aa rudimentary feet; i, embiyoa; i, tixbeculai croaalng body<K;avlty of 
redia ; «. glandular cella (?); v, blrtii-openlng; w, vf, momhe ; y, oral sucker; 
y\ ventral sucker; t, pharynx. (All from Marshall and Hurst alter ThiwiBa.) 

snails it applies the head-papilla to some part of its surface and 
begins to bore, twisting round and round on its axis by means of 
its cilia, the head-papilla becoming pointed and elongated to four 
or five times its original length. Eventually the tissues of the 
snail are separated as if by a wedge, and a gap is formed through 
which the embryo forces an entrance into its oody. Here it undcr- 

^ locomotion and becom- 
This is an elliptical 

sac, which commonly attains a length of 07 mm. Its wall con- 
sists of a structureless cuticle, beneath which are external, circular, 
and Internal longitudinal musole-hbres. These are succeeded by 
an epithelium, the elements of which vary greatly in size. These 
mrooysts may be produced by a process of transverse fission. 
Within the sporocyat rounded masses of cells are formed (morulse), 
which under " • ' ' 

which ^ 

is known as a •‘redia” (fig 2, C, D) This forces its way through 
the wall of the gporoe^Bt, which heals up immediately, and then 
wanders thro^h the tissue of the snail, most commonly finding its 
way to the liver. If many redi« are present the snail usually 
perishes. The adult redia may attain a length of 1 *6 mm. It has 
an elongated cylindrioal form, and near its |)osterior extremity are 
two processes aireoted baokwmrds, which probably serve as aids to 
locomotion. At the anterior extremity is the mouth, leading into 
a muscular pharynx, followed by a saccular digMtive tmet. A 



ring-shaped thickening is seen a little way behind the month, and 
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rounded mass of cells (momlaX whion elongates, one end at the 


of its suckers and tail wriggles its way out of the host, swimminig 
freely about in the water. Like other carearise develo]Md in rsdJis 
thb one has no head-spine, but in maturs examples the anterior et 
the body often exhibits a number of very minute spines. An 
interesting feature in the aniihal is the prekenoe of the “cystp- 
genotts cells,” two lobate masses arranwd one on each side of the 
body. These cells contain small rod-like bodies, whence they have- 
been termed “cellules k batonnets," and similar bodies have been 
found in the protective oyst which they excrete ; Sonsino (28) lias 
suggested that they may assist in imparting stiffness to this struc- 
ture, and has notice tmit they are more abundant in those forms 
which encyst in the open air. When the oeroaria has swum about 
lor a short time it finds its way to the water-plants, and encysts 
itself on their stems and leaves. During this process the tail is 
swung vigorously about, until finally a more violent motion de- 
taches it ; at the same time the cells just mentioned throw out s 
fpimmv secretion, which rapidly hardens and encloses the cerearis 
in a kind of case. It is in this condition that tlie larvga aro 
swallowed by the grazing sheep to form sexually mature fiukes in 
their livers 

The life-history of a typical digenetic Treiu<ttode may be summed 
up aa follows (1) the pmuced sexually ; (2) the eilialted 
embryo \ (3) the (4) the rediap produced asexually ; (5> 

the eerearia, produced asexually ; (8) the adnU Trematode, Hence 
it would appear that the digenetic forms have at least one, usually 
many, asexual generations before the sexual one ap^iears. The 
embryo may form either a sporocyst or a redia, these two forms 
being distinguished by the presence of a digestive tract and of a 
special birth-opening in the latter. Within these parent forms 
tne germs may arise from two sources, — the cells whidi occupy the 
central region of the young sporocyst or redia, or the epithelium 
lining the body-walls. “The germs to which a sporocyst gives 
origin may develop in some instances into sporocysts, in others 
into redise or into cercariae. And it does not seem certain tliat 
there is any limit to the possible number of successive generations 
of redise. Both cercariae and rediae may occur side by side in the 
same nurse. The last term in the series is, however, invariably 
a ceroaria.” 

Pagenstecher, Krcolani (29), and others have stated that the 
tail of a oeroaria may become a sporocyst and produce germs, but 
this has not met with general aceeptance, and the supposition ia 
not supported by tbe structure of the tail, which consists of a “ con- 
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tractile substance, occu] 
vesicular cells between 


, with large 
29) has also 


the axis and 

iwarze, 18). , , 

published striking statements to the effect that the structure of 
these entozoa is so profoundly modified by their habitat that what 
have been hitherto aescribed as distinct species may be only “ local 
varieties”; thus he finds that Cerearia armata develops in Tropic 
donotw into JOUUmum eignatwm, whilst in Mils mueemuB and if. 
deewmanm it becomes a distinct dwarfed form, 2>. muria. 

Pathological and Economic Bdationa , — ^Although tbe number of 
Trematodes which have been reconled from the human body ia 
about e^ual to that of the Cestodes, the medical significance of tho 
former is much less than that of the latter, because as a rule they 
occur in smaller numbers and are less apt to invade organs of vital 
importance. Tbe Trematodes which have been found in man i 

Fa$eioia hepatica, tlnn in the Hver. 

JOiiiomum lanamfatim, Mehlla, ... „ liver. 

H* opJUAalmcMum, . . 

JO, hgtenphyeB, Bllhaix, . 

JO, ertuMMm, BuaknZ^. bu$a4t, Wedl, 

JO, eapmee, Harlejr, • 

D. 9patul<idum, Lenokart^ . 

JO, 4ndem1eufii, Baels, 

D. htpaaia inwHmwm, Baelx, 

JO, rathooM^ Poirier (42), 

BUharwia ktmaiobia, Cobbold, 

Mimottammn ientii, Nordinann, . 

BmJMa^iumpiiwuiaola, Trentl&r, 

M, emoriMi, Trantier, 

For the general principles which 
of Trematodes in common with of 
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made to the article Tafx-Worms ; only a few' i 
be alluded to here. The occurrence of most of i , 
above list has only been recorded very few times, and in many 
cases the effects produced were very madequately studied, so that 
we can hardlv be said to jKNtsess a knowledge of their individnal 
pathology. In a case of Jkatommn laneeoktSm whicdi occurred in 
Bohemia, the liver was enormously enlarged and the contracted 
gall-bladder contained eight calenn and forty-seven flukes ; tbe 
sjpnptoma during life were emaciation, pain over the Hver, and 
distention of th<» ab do m en t 

.The effects produced by BUh/canda hsnnatohw are very well de- 
fined and exceedingly disaetroua. The mature worms m ooupto 



idhiM flw iito bluddur aad 

mmmUify ; axirfkwatnnitt of blood ond yliioni growth! or nlcero* 
tioim of the mtiooiui oieoibruie of the bUdder present themselves^ 
(I9id thixs the eggs of the wawte find their way into the urine, in 
which they are evaouatea, and can be detected by mioroscopio 
\on> With the eharacteristio presence of the eggs are 
i colic, anwmia, and great proatmtion of the rital powers, 
re par^ularly in the later stages; the disease when once fairly 
establiahed ia almott always fatal ; see Cobbold (1). 

From a practical point of view by far the most important Trema* 
tode is J^amda (Distemtm) hejmtuio, which gives rise to the disease 
known as ** liver rot ** in sheep. It is always more or less abund- 
ant in certain dUtricte, and it is estimated that in the United 
Kingdom the annual loss of sheen due to it is not leas than 
1,000,000. The symptoms are aata to be emaciation, tenderness 
in the loins, harshness and dryness of the wool, and a scaly con- 
dition of the skin. On post-mortem examination fluid is found in 
the peritoneal cavity and the viscera have a blanched appearance ; 
the liver is dark chocolate or sometimes pde in colour, nodular, 
and uneven, the ducts are thickened and Distomea are found 
within them. Dead flukes have been known to famish the nuclei 
of gall-etonos in the gall-bladder. Briefly stated, the principal 
preventive measures seem to be aa follows : — (1) destruction of the 
egg^t and especially abstention from putting manure of rotten 
sheep on damp ground ; (2) slaughter of sheep which are badlv 
fluked ; (8) adequate drainage of pastures ; (4) an allowance of salt 
and a little dry food to the sheep ; and (5) dressings of lime or 
salt on the ground to destroy tlie embryos (Thomas, 2m). A series 
of wot seasons increases the prevalence of the malady, and animals 
which have been allowed to graso in low-lying ill-drained lands 
are specially liable to infection — facts which are readily explicable 
on a consideration of Die life-history given above. 

SysUwatie ArrangemeiU , — The Trematoda may be classified as 
follows 

L MONOQENEA, Van Beneden ; development direct, that la, wlthoat the media* 

tlou of nurse forms. 

(L) TnxsTOMiua, Leuckart; body roundish or elongate} postarlov extremity 
never specially developed. Ta*o adoral saekers often present* o large 
vential sneker often armed with chltlnoid stroctiu’es. Sexual apertures 
on the left side or admedian. Laurer-Stleda oanal single at double. 
Ova with a filament at one pole only. 

1. TrlatomidsB. Van Beneden. — 1. 7Vf«femtim, Cuvier; about a dozen 
genera of previous writers are hero induded ; over 14 species are 
known, all paiasitic on fishes ; *rascbenberg (SO). 

S. Monocotylldw, 1‘aschenberg. — 1. Calieotpht Diealng; only spiles O, 
Mys/*<(81). 3. /*zeiui0edyle, Taschenberg. 8. ifonoeofi^a, xasdieu* 
berg ; only one Hpedes, if', myltoiatit, oa the gills of the eagle-ray 
{MyliobatU aqutla) 

8. UdonelUdse, Johnston.~>l. UdotuUa^ Jhnst.; five species, the type being 
CT. ealtgorunt, parasitic on a cmstacoan (Calisnu)^ which In its turn in- 
fests the holibut {HippaglotBU* vu/garU), 

(11.) PoiiTSTOiijM, Leuckart; body elongate, pointed and narrow anteriorly; 
broad behind and generally provided with apeclal organa of adhesion in 
the shape of tuckers or chltlnoid hooks, of suokera or clampers with 
chltlnoid atructui'cs. Two adoiul suokera In aome Instancea. Sexual 
apertures median. I.aurer-$tloda canal single or d<mble. Male sexual 
aperture often armed with chitinoid hooks. Ova frequently provided 
with two long appendages. 

1. OctobothrlldoB, Tuschetiberg — 1. Ociebaihrium, Nordmann; about a 
dozen genera of various authors are heie included by Taschenbeig(S0), 


eneden ; one species, from the guraard. 4. Pfafyeofy/e, Hesse and Van 
Beneden ; one spedea, from the gurnard. 0. /Vafiroeofy/a, Oervals and 
Van Brnoden (a Orw&sa coch/aar, Dles.)t one species, from the gills of 
the inackerel. 6. JDipJatoon, Nordroonn (soe below). 7. Hexawiylt^ 
Blalnville; onospecie«, funn TAynnus bracAyptsms. 8. /*/eefaaoe<gyie, 
Dies.; fi*om the gilla of AoArajr wHoronatut, 

3. Polystomidas, Van Beneden.-.*!. Zeder; two species, beat 

known F, (see below) ; Hmthgriditm Is probably a 

synonimi. 3. Ounhocotylt, Didk; five species, from tlie gUls of sharks 
and iwys. 8. i^rpoedyfs, Hosse and Van Boiwden ; one species, 11*0111 
the gills of Muitelw fwpu. 4. B^fobofArfum, F. S. Lauokart; one 
species, from the gills of a sturgeon. 

8. Microcotylidie, Taschonberg.-**!. Axim. AbUdgaard ; two spades. 3, 
MtertmlyU, Van Beneden ; about half a dosen opedes, all paraaltto on 
the gills of fishes (see below). 8. 6aiCroco(y/e, Hesse and Vmi Bene- 
deu ; one spociea, from the gills of CSarawv frocAuriM. 4. ilipfcto- 
yasfM*, Von Baer (see below). 0. Ooly/oipif, leidy; one ap^es, 
oecuning in Ano4onta, 8. AMpidoeoty1% Dios. 


of freshwater fishes. 4. Dfy/edamieii, Dies. 0. Cwesedamum, Van 
Beneden : one spedes, on the gills of Seinna aqaffa. 6. ^yranura, 
Wright (84, 40); one species, from the month of Jfenobraneba* foferaHi. 

n. DIGSNEA, Van Beneden ; oneor morenon-sexua} fonna Intervene between 
two snccesslvc sexual forms. 

(1.) Momostouidai, Van Beneden ; elongate, oval, or rooimed in shape ; one 
oral sucker.— 1. Jfboodomem, Zeder ; fifty to sixty species In mammals, 
birds, and fishes ; type, if. nwtaMfe, Zeder, found In the body-cavity 
and eye of water/.birds. S. Ifotoeotylt^ Dies. ; If, triHr%Q% Dies. 
{mMonbUomium tarvwotnm), 

(IL> DigToifioAB, Van Beneden ; body fiattlsb, more or less leaf-llke or 
eleugatci an oral and a ventral sub-median or posterior sudeer.— 1. 
Dlffomam, Ketzlus (see below). 3. /biselofe, Llnp.; three species are 
known ; F. hspat%ea Is described above ; F. gigantea inhabits the liver of 
the giraffe. 8. Bitkartia, Cebbold (»<3^nio0imAonM, DiesO; one spedes 

e ie below). 4. BeAfiiodomitm, Dujardln ; A fMidiiram, van Beneden, 
the IntMne of iMvi earbanmimt (the eoal-flsh), and twenty-five 


f BadoIiMi .tent twwlr wOm la Aitanmt V«t«i- 

lnM:4-<yi>^««>(U<l««taith.TMtBmtf (tofrM t.0atir»dU- 

WMp), LwMtort (.iw .toe »?). 7. JSr*iM«MatMr. Polrfer <W). 8.0 m- 

Jr?*5!?!*5 *SS!l”*l. In* Mw •tMalOrjr TM»I* 

dilated Into wide chambers (7 tmlam), 

(III.) aaariMSTOKtDJB, Von SUebold ; oral sucker sub-median aud ventral; also 
m anterior suetor.-*.!, (lasjewiftMiiaift. Von Biebeld; tight spedes, aU 
In fishea; larval form Bue^phalut (see below). 

Cv.) HouMi^UMa. CUM (18); body flattenad, and divided Into an anterior 
and p^dor part, tlM former bearing an anterior and ventral sneker; 
two ad<^ lobes with glands in connexion, or a ditumoral fold w»th 
lObM— 1. ifo/Mlomeai, Nl^Ue; twenty-three species, most in water- 
****?*i..^- enrfaMU. In various raptorial birds; larval forms Tetraeotgie 
Md ZW^Mlomnm. 3. HmUtamum, Dies.; throe species, one in Urn 
wttd-eat, two la birds. 8. Hustmuma, Dies. 

The tme nodtton of the following is doubtful r—iVsmafobstArftcm, Van Bene- 
don (^1 BUgmotofm, Vcm I^stow (80); Btiehaeotyh, Cunningham (80). 

IHphigmparado^m (18) infesta the glU of the minnow in largo nnmboro. 
The eggs hateh In the water, continuing to be attached to the gUl by a flUmeat at 



Fio, 8.— A, Bipiotoon paradwrum; two united specimens. B, Pofystomam inte 
gerrimumi x about 100 (after ZellerX C, Mietocotyh mormyrix x7. D, £, 
two views of tho chitinous framework of a sucker of Axiiui htictm ; higiily 
magnified (after Loronz). F, Atpvfogatter eonehieola; x about 30 (aftei 
Aubeit), G, Oyrodactylus elegans ; x about 80 (after Wagoner). 


one extremity. The embryo Is elongated oval In shape, and ciliated all over ; on Its 
back are two eyes, consisting of a cup-shaped mass of pigment, with a spheroidal 
lenticular body. It presents also the mouih with two peculiar suckers, the oeso- 
phagus and Intestine, and the two clasi>er8 of the Dipoipa, The embryo swims 
vigorously about until Ic finds Its way to the gill of a minnow, foiling which It dies 
In atmut six boms. Attached to Its host It may live Isolated for a considerable 
time, Increasing in size; nsuolly, however, it unites wltli another Indivldnsl in a 
kind of reciprocal copulation (fig. 8, A). One Individual by means of Its ventral 
sucker seises the dorsal papilla of anothet, and then the two twlat across each 
other eo that the sucker of the eocond seizes the papilla of the flrat. After this a 
complete fusion of the Individuals takes place, the papiUat and suckers growing 
together so firmly os to bo anatomically inseparable. Both Individuals continue 
to grow and develop a second, third, and sometimes a fourth pair of cloapers. 

In Polyytonwm integerrimum (18), which inhabits the bladder of tho fiog, the 
eggs are developed during the winter and are laid in the spring, when the frogs 
resort to the water. It appears probable tliatthe norm protrudes its body from the 
frog and thne deposits the egg directly in the water. The young worm, aa it 
sscapes from tho egg, which takes place after a lapae of six or eight weeks, 
measures about 0*8 mm. In length, andawlms vigorously about by tho aid of a 
coating of cilia. At Its posterior extremity is a lounded disk (fig. 3, round the 
margin of which sixteen delicate hooks are placed at equal Intervals. Above the 
four hindmost of these are two others still smaller and more delicate Upon the 
back are altaated four eyes disposed In pairs. The mouth is wide and leads Into a 
‘ harynx, and thta Into the Intestine; two oscrotory vessels are present, but there 

I no trace of generative organs. The hindermost pah of suckers is tho first 
to be developed, and they enclose those two hooks which Boat the outer side of 
the very delicate ones mentioned above, which eventually become tho rtrong 
terminal hooka of the adult The other two pairs of suckers are fomed in a 
almilar manner, the development of all three being usually completed dui ing the 
month of July. The young Fotyttomum attacks not the full-grown frog but the 
tadpole, entetlng the gill-cavity and subsequently proceeding to the bladdw 
Like the frog it requires four or five years to attain sexual maturity. In certain 
caseathei^>)y#fofii»m does not migrate; it then becomes prematurely sexual Md 
dies when the tadpole undergoes metamorphosis ; under these clrc-nmstances the 
sexual organs are simpler than usual ; the testis is simple ; the gemarlum is long 
and totted; there la neither prostate nor Laurer-Stleda canal ; aud the oviduct has 
no dttated anterior portion. , i .. 

Mieroeotyt* mormyri, Lorenz (81) (fig 8, C), Ims no penis, the semen «w«}n8 
an opening poetorior to the spiked Idrih-openlng; the vagina opens medlany, not 


fn«rglnall]r. The pottertar extremity Is pointed, ,d«lneMOfMi,AMldg.,resaml>les 
it, bat Is broiid ana obiiqaeJy truncared behind, this margin bearing a row of fifty to 
seventy pecnliar attoehiug organs, which ore of the form of a hand-satchel (fig. 8, 
D,E), the metal clasp betaig represented by a oomplicated ebltinoui framework. 
There ore four gronps of books and one ring of the same round the genital open* 
ing. The mouth has a sucker at either side, endabove It an oval body which can 
be eveginated like the proboacls of a Detadrooele Plauarian. 

Atpidogmitr eaneMeofa ($$i la found In the pericardial cavity of the freshwater 
mussel; it is conical anteriorly with a terminal oral sucker; the ventral suoker 
la very large and dlvldi>d into rectangular areas ; the excretoiyporo is at the pos- 
terior extremity of the body, and the genital orgooiopen on the left side of tbo 
fore-part of the animal (fig. 8, F). 

Oyrodmytut efegan« (88) is found on the fins and surface of the body of the 
pike, stickleback, and other frealiwater fifhes, and mcasurea about 0*8 mm. In 
length ; It is fiattoned in form and tapeis towards either end (fl& 8, G). At the 
anterior extremity ate two lappete, wliUe the posterior is fumlMOd with a tnb- 
trlangular plate, which bears the organs of attachment In the shape of two large 
curved hooks in its centre and sixteen smaller ones on Its circumference. The 
most Interesting peculiui Ity, however, of this fotm is to be found In the fact that 
oach embryo before it li extruded (the animal is viviparous) contains another 
embryo, and this in Its turn another, so tliat three embryonic generations ore 
present simultaneously. 

The genus Ditumum is by far the most extensive in the group, contoming at 
the present time over 8(K) spedea, which occur almost exclusively in Vertebnues; 
the most Important are perhips D, lanewlatum, which inhabits the eame situa- 
tions os Famtiola J>. elavigtrum^ from the frog, and 2). mUUarty Van 

Beneden, from the intestine of the duCk. The name Fiueiola (Linn.) has the 
priority over DUtomum (DUtema) of Retains, which, however, has obtained ex- 
tendve curroncy. The name Ftuehla may appropriately be used in a restricted 
eense for forms which have a branched digestive tract, F. hepattca above de- 
scriltcd being taken aa tht* type. This separation has not met with general recog- 
nition, although support^ by Blanchard and Cohbold (1). Weinland has proposed 
to substitute the term JHeroealium^ used by Dujardln, for IHUomumt retaining 
Fa$eti>l 9 for the type-species, but this proposal has not mot with acceptance. The 
Dtotomes vary in alxe from lomis almost microscopic to those which, like x>. 
inyens, Honlex (85), measure 0 cm. long in alcohol, or even 12*5 cm. in the fresh 
condition (/). ffifftu, Naido). Distomum haiotaun. Bell (86), is narasltlo upon a 
4eep-sea fish taken in ]09u fathoms. Btatomum maercMitmutn (fig. 4, B) of the 
woodpecker (Apternu* tHdaety{uf)hM a remarkable larval form known as Leuco^ 
*hioridiutn paradoTUtn^ which is parasitic on Buecinea ptUrit, and consists of a 
number of branching threads, from which are developed one or two contractile 
«ac8 (fig. 4, C, D). Their growth distends the tontade until It bursts and the sac 



4.— A, BVhartia hmmaiohta, the thin female in the gynoicophortc caniil of 
the stouter male; x Ifi (after Leuckai t). B, BUtomum nMcrwtomum^ showing 
the digestive and the greater part of the genital apparatus with the cirrus pro- 
truded ; X 80. C, Snail (Boorwieu), the tentacles dmormed by Zaticoc/ifeHditfm ; 
natural size. iP, jLeueocMoridium removed from the tentacle ; natural size 
(after Zeller). £, JIucephatvi polytnorphun ; highly magnified (after Ziegler). 
F, Portion of n sporoeyst containing Buctphali m process of development; 
X about 80 (after Lecaze-Duthlers). 

hangs outwards. The threads within the Suectneu contain only granular cellsi 
whilat the contractile oac is occupied by an organism ovoid in form, with a thick 
dear border, the rudiments of two suckers, a digestive tract, and excretoiy system. 

Bilhania hKmatobia, Cohbold (1), is one of the most dangerous human parasites, 
and occurs in the blood of the portal vein and in the veins of the mesentery and 
%ladder. The sexes ore distinct, the female being from 16 to 20 mm. In length, 
und somewhat resembling a Mematnde on superficial examination. The mole Is 
only from 10 to 14 mm. in length, but much thicker. The surface of the female is 
•covered with fine q)lnes most distinct towards the tail ; at the anterior pointed 
extremity is the oral sucker, from which a nsriow opening leads into a wide 
pharynx, followed by the intestine, which at first forms two branches, these 
sigain uniting poaterioriy to the generarive orgnot. The ventral aucker is placed 


only 0*8 mm. behind the oral one, and it is Immedlstaly sneeejtdod bp n lonf 
narrow groove, which extends down the ventral surface and eorreaponds to the 
canalls gyntacpphoms of the male (see fig. 4, A). 

The stagea in the life-biatory of OaHtrottomim are so remarkable that • short 
account of them must be given. From the egg there escapes (1) a dub-diaped 
embryo, which in a manner hitherto unobserved enters the frosnwator mussel, 
Anocma or Me, where it forms (2) the sporoeyst (fig. 4, F) ; this is several esntl- 
metres long and provided with lotoFO] branches : H occurs dilefiy in the liver and 
ovary, and it Is host developod near the skin. The wall of the sporoeyst consists 
of oells, muNCles, and perhaps a cuticle ; the extremities ore pointed snd filled 
with cells, and It Is here that growth takes place. Within monlliform dilatations 
of these ramified tubes are formed balls of eells, each of which develops into (8) 
a ** bttcephalus.*' This organism (fig, 4, £) consists of a small eval body about 
0*28 mm. In length with a double tail. At one extremity is a mass of glands with 
on invagination of the integument, which has been mistaken by many observers 
for the alimentary canal. This, however, opens about tlie middle of the body, 
and consists of a muscular pharynx, a foiwardly directed oesophagus, and u 
shnplo saccular Intestine. The excretory system terminates in on S-sbaped 
vesicle, which c^ns posteriorly in such a way that its contraction drives the 
fluid into the tail, whence It probably finds Its exit by osmosii. Traces of genital 
organs are found In the form of an elongated plug of cells In the hinder fourta 
of tile body, and two rounded masses of undifferentiated cells situated doraally. 
The tall is doable, and from sibout 0*8 to 2*8 mm. long according to its state of 
contraction. Each half consists of a spheroidal basal portion, and an elongated 
tapering filament. These caudal appenaagci contain many nucleated conneotive- 
tisBiic cells with fine protoplasmic processes. The lorvm swim freely in the water, 
but sink and perish after about twelve hours, unless they enter the mouth or 
coitaiu fishes (e.p., leueiteui erythrophthalmiu), when (4) they lose their tails and 
become eneapsulod under the skin. The goneratlve organs now become further 
developed ; cuticular spines and the anterior sucker are formed. If the fish thus 
infected be swallowed by a pike or perch the cyst is dissolved, and the worms (8) 
become adult, continue to live in the intestine, and produce eggs. For further 
details, see Ziegler (18X 


Fhylogenstie ltelaii(ms,-^*l!he detailed comparisoDS of Yan Beneden 
(9) and the guhsequent reaearcbes of others leave no doubt that the 
TrenuUoda arc closely related to the Cestoda, A consideration of 
their peculiarities leads moreover to the opinion that the former 
are more primitive than the latter; that is to say, the common 
ancestors of the two groups resembled Ti'ematodes rather than 
Cestodes. The ancestry of the Trematoda is probably to be sought 
in t^rpes such as the Planarians rather than the Ijeeches ; characters 
uniting them with the former are the possession of a commonly 
branched alimentary canal without an anus, but with a powerful 
pharynx; the generative system is hermaphrodite, and similar 
arrangements obtain in the excretory vessels, nerves, and muscles, 
while histological agreements also are not wanting. Furthermore, 
certain forms are knowm which help to fill up the gap between the 
two groups: Monooelia caudatus has a discoid posterior organ of 
attachment, and JIf, protraetilis a true sucker. Such forms as these 
could scarcely be distin^ished from octoparasitio Trematodes ex- 
cept for their ciliated epithelium (Leuckort, 1). In this connexion, 
however, it is worth while to call attention to the ivsearches of 
Fewkes (dO) on a marine cercaria, which had a tail distinctly annelid 
in character, with bundles of bristles disposed at intervals along it. 
Compare also Schauinsland (41), 

Bihliogrttphy,-^) Jockoou, in Rolleiton's Form of Animai 2d ed., 
Oxford, 1887 ; other important text-books arc Leuckart, Para»<ten de$ MeMchm^ 
Lelpslc, 1868, new edition and Engliah translation in preparation ; KUchenmelster 
und ZUrn, Faraiiten des Mmtchen^ Leipolc. 1881 ; Cobbold, Fntogoa, London, 
2864; Id., Fanmtes^ 1879; (8) RudolphI, Bntozoomm HUt. Nat,^ Amsterdam, 
1808-9, and Entotowrum BynopiU, Berlin, 1819 ; (8) Cuvier, Regno antmalf Tarii, 
1829; (4) Von Slebold, Arehivf. Naturgeech.^ 1., 1886, (6) You Baer, FovaActa 
Aead. €m$ Lwp,, xlil., 1826; (W Steenstriip, of Kay 

Society, 8vo, London, 1848 ; (7) Fagenstecbei, ^matodmlarten utid TYmatoden, 
Heidehierg, 1887; (8) Lieolng, Byetmm ZT^fminlAwm, Vienna, 1880; (9) Von 
Beneden, **Ver8intestinanx,*’ Comptet Rendu»^ Pans, 1861; (10) Sommer, Ztochr, 
mss. Zool,^ xxxiv., 1880; (11) Kerbert, Arehiv f. mikr. Anat,^ xlx., 1881; (19) 
Ziegler, ZlscAr. lefis. Zool., xxxix., 1888; (18) Schwarze, Op. at., xlili., 1886; 
(14) Metachnlkoff, Quart. Jour. Mier Bei.^ xxiv., 1884; (18) Fraloont, ArcA. d. 
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TRENCH, Biohabd Chbnsvix (1807-1886), arch- 
bishop of Dublin, poet, 8(diolar, and mvine, was tern at 
Dnblin, September 9, 1807, and graduated at Trinity 
College, Cambridge, in 1829. While incumbent of Curd- 
ridge Chapel, near Bishop Waltham in Hampshire, he 
pnblidied (1835) The Story of Justin Martyr and atlitr 
Pome^ which, having been very favourably received, was 
followed in 1838 by Sahhationf Homr JTeale, and other 
PoemSf and in 1842 by Poem from Eastern Sourcee, These 
volumes revealed the author as decidedly the most gifted 
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of the immediate dieciples of Wordsworth, with a warmer 
fwlooring and more pronounced ecclesiastical sympathies 
than the master, and strong affinities to Tennyson, Keble, 
and Milnes. In 1841 he resigned his living to become 
curate to Samuel Wilberforce, then rector of Alverstoke, 
and upon Wilberforce’s promotion to the deanery of West- 
minster, in 1845, he was presented to the rectory of 
Itchenstoke. In 1845 and 1846 he preached the Hulsean 
lecture^ and in the former year was mado examining 
chaplain tS» Wilberforce, now bishop of Oxford. He was 
shortly afterwards appointed theological professor and 
examiner at King’s College, London. In 1851 he estab- 
lished his fame as a philologist by his charming little work 
on TJw SVudy of Words, originally delivered as lectures to 
the pupils of the Diocesan Training School, Winchester. 
His purpose, as stated by himself, was to show that in 
word^ even token singly, ** there are boundless stores of 
moral and historic truth, and no less of passion and im- 
agination laid up ” — a truth enforced by a number of most 
apposite illustrations. The book may be regarded as a 
comment on the saying that *Uanguage is fossil poetry.” 
It was followed by two equally delightful little volumes of 
similar character — English PwA and Present (1855), and A 
Select Glossary of English Words (1859). All have gone 
through numerous editions, and they have probably con- 
tributed more than all the labours of severer but less 
cultured and tasteful philologists to promote the historical 
study of the English tongue. Yet Trench did little more 
than indicate the existence of a vast region of research 
extending over all literary languages. Another great 
service to English philology was rendered by his paper, 
read before the Philological Society, ** On some Deficiencies 
in our English Dictionaries” (1857), which gave the first 
impulse to the great enterprise now proceeding under 
the auspices of Dr Murray. His advocacy of a revised 
translation of the New Testament (1858) powerfully aided 
to promote another great national undertaking. In 1856 
he published a valuable essay on Calderon, with a transla- 
tion of a portion of Life is a Dream in the original metre. 
He had not, meanwhile, been forgetful of professional 
claims upon his pen. In 1841 he had published his Notes 
on th^ Parables, and in 1846 his Notes on the Miracles, 
works which, containing much to gratify every school of 
thought, and little to offend any, obtained the most exten- 
sive popularity, and have been resorted to by Englisli 
theologians of all persuasions, who have turned the author 
to the same account as he has turned his patristic, 
Romanist, and Lutheran predecessors. There is, in fact, 
very little originality in these volumes, but they are 
treasuries of erudite and acute illustration, selected from 
various quarters with admirable judgment, and displayed 
with consummate taste. 

In 1856 Trench was raised to the deanery of West- 
minster, probably the position in the whole church which 
suited him best. In January 1864 he was advanced to 
the more dignified but less congenial post of archbishop of 
Dublin. Stanley had been named, but rejected by the 
Irish Church, and, according to Bishop Wilberforce’s corre- 
spondence, IVench’s appointment was favoured neither by 
the prime minister nor the lord lieutenant. It was, more- 
over, unpopular in Ireland, and a blow to English litera- 
ture ; yet the course of events soon proved it to have been 
most fortunate. Trench, indeed, could do nothing to 
revent the disestablishment of the Irish Church, though 
e resisted with dignity, and repelled the insidious pro- 
posal that she should do execution upon herself. But, 
when the disestablished communion had to be reconstituted | 
under the greatest difficulties, it was found of the highest 
importance that the occupant of his position should be a | 
man of a liberal and genial spirit^ able to ward off the i 
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narrowness which would have alienated the flympathies of 
English churchmen, and sown the seeds of schism in a 
body beyond all others in need of amity and unity. This 
was the work of the remainder of Trench’s life ; and, if 
less personally agreeable and of less general utility than 
the literary performances which might have been expected 
from him if he had remained at Westminster, it was much 
more weighty and important. It exposed him at times to 
considerable misconstruction and obloquy, but he came to 
be appreciated, and, when in November 1884 he resigned 
his archbishopric from infirmity, clergy and laity unani- 
mously recorded their sense of his “ wisdom, learning, dili- 
gence, and munificence.” He had found time for Lecturrs 
on Mediseval Church History (1878) \ his poetical works 
were rearranged and collected in two volumes (last edition 
1885). He died in London, after a lingering illness, on 
March 28, 1886. 

As a man Trench was univcrsalljr beloved and esteemed. He 
was remarkable for a high spirit, munificence, and general elevation 
of seiitiment. ^ As a prose author he ranks among the most useful and 
agreeable of his generation, and mny almost be said to gam in both 
respects by his deficiency in originality. Both as Biblical commen- 
tator and philologist, he has done far moie by popularizing the 
researches of more exact scholars and more profound tliinkem than 
he could have done by striving to make dibcovcries of Ids own. 
For durable fame as a poet originality is indispensaide, and here 
Tiench fails. The style of his poems is frequently admirable, but 
even when not obviously donvea from some other writer it wants 
the stamp of strong individuality. He has written little beyond 
the reach of any man uniting exquisite culture to tlie aceoinplish- 
inent of verse : the pieces where poetry seems a natural language 
with him are chiefly to be found among his elegioe poenn, winch 
express real personal experience, and 'ai>peal movingly to the 
heart (It. fJ.) 

THENCK, the name of two barons of old German 
extraction, who, endowed with exceptional physical powers, 
and each blending to a singular if not to an insane degree 
the hero and the Bobadil, have left startling records of not 
wholly dissimilar adventures and misfortunes. 

1. Fbakz, Baron von deb Trenck (1711-1749), was 
born at Reggio, Calabria, where his father was lieutenant- 
colonel in the Austrian service. After his rough early 
training in the camp, he made himself so unendurable at 
the college of Vienna that he was speedily removed, and 
entered in 1727 as ensign in the I’alfy regiment, from 
which, however, after a brief but riotous course of duelling, 
gambling, and love-making, he received a new dismissal. 
He returned to his father, and, on the outbreak of war 
between the Russians and Turks, raised a corps of 300 men 
at his own expense and joined the Russian army on the 
Hungarian frontier. His brilliant exploits won him the 
favour of his commander, but a breach of orders, followed 
by an assault on his colonel, brought him under sentence 
of death, from which a daring feat of arms alone saved 
him. A sentence of exile to Siberia, incurred soon after 
by a second affray with a superior officer, was commuted 
to imprisonment at Kioff and expulsion from the country 
His term of imprisonment having expired, he retired to ha 
estate, where he armed and drilled his vassals, and in a 
series of encounters compelled the Slavonian brigands to 
seek refuge in Turkish territory. From these marauders 
ho recruited in 1740 the formidable body of jiandours 
with which he joined the levies in aid of Maria Theresa. 
Repulsing the French near Linz, he penetrated into 
Bavaria, took Deckendorf and ReichenhaJl, and destroyed 
Cham, — the conduct of his troops being marked not less 
by atrocity than by desperate courage Recalled to Vienna 
to render account for the cruelties practised, he refused to 
defend himself, and, being set at liberty, rejoined his men, 
opened in 1743 a passage across the Rhino for the army, 
and became as much the terror of Alsace as he had been 
of Bavaria. On the retreat of the army to Bohemia he 
covered the rear and took several towns, but had his right 
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foot crashed by Sr caBQOn*balL Haria Theresa seat him a 
surgeon, and, having made a species of triumphal entry 
into Vienna, he resumed his command. But in September 

1745, after having boldly penetrated with his pandours to 
the tent of Frederick IL, he suffered the king to escape 
him white his followers were stopping to plunder, and he 
was thereupon accused of helving been bribed by that 
monarch to release him. He was condemned on inquiry 
to pay au indemnity for peremptory dismissal to the 
officers accusing him, but he ref mm to acknowledge the 
sentence, and, raising new troops, added to the list of his 
exploits. His conduct leading to a renewal of the inquiry, 
he laid hands on the president of the court-martial and 
was thrown into prison, but was enabled to escape by Ihe 
baroness Lestock, with whom he fled to Holland. He was 
brought back'to Vienna, and condemned to perpetual Im- 
prisonment in the Spielberg, where, finding escape impos- 
sible, he poisoned himself, October 1749, at the age of SS. 

See his aatebiogmphy-~i/frl;t<>ere?^M Lehm und ThtUm des 
Fftihmn Prism w% dtt Trenek, Vienna, 1770 ; also, Pranz vm der 
Trmek, by £. f. Hiibner, with preface by Scbubart, 8 vola, 1788. 

2. Fbusduioh, Fbeiherb von dsb Trkkck (1726-1794), 
cousin of the preceding, born at Konigsberg, 16th February 
1726. His precocious abilities won him the favour of 
Frederick the Great, in whose guards he was enrolled at 
an early age as cadet, and by whom he was made cornet in 
1743 and aide-de-camp for his gallantry in 1744. An 
intrigue with the princess Amelia, sister of the king, led 
to his temporary confinement until the campaign of 1745 
recalled him to the army. He was again thrown into 
prison, however, on the discovery of a correspondence 
between him and his cousin, then fighting with his 
pandours in the service of Mana Theresa, but in December 

1746, after many failures, he succeeded in escaping from 
the fortress of Olatz. He went to Vienna, was involved in 
several duels by his cousin, who was too closely confined 
to give expression to his animosities except fay proxy, 
and finally accepted a company in the service of the csar. 
On the declaration of peace the empress Elizabeth bestowed 
on him a diamond-hilted sword, and a Bussian princess left 
him a fortune, which was still further increased by the 
death of his cousin, who, on condition of his entering none 
but the Austrian service, made him his heir. The latter 
inheritance being heavily burdened, he spent the next 
three years in a series of lawsuits, and then, after a journey 
to Italy, became a captain in an Austrian regiment of 
cuirassiers. At the death of his mother he revisited Ger- 
many, but was promptly smzed by the uuforgetful king 
and closely imprison^ in the fortress of Magdeburg, his 
efforts to escape securing him the honour of a specially 
coQstmcted cell, a heavy burden of chains, and 

' additional punishment of being roused every quarter of an 
hour by the sentries. Still unsubdued, he found means to 
remove his chains in the brief intervals afforded him, and 
occupied himself with French and German composition. 
In the meantime the princess Amelia had not ceased to 
move in favour of his release, and Trenck, having been set 
free in 1763, returned to Vienna only to be recoufined 
there as ji lunatic. He was speedily released by the inter- 
vention of the kiag, and raised to the rank of migor by way 
of compensation ; but, being by this time satiated with 
royal patronage And prisons, he retired to Aix-la-Chapelle, 
commenced business as a wine merchant, and devoted his 
leisure to literature and politics, publishing, among other 
works, a gazette entitled the Priend of Mm and an attack 
on Frederick II. as the Macedonian hero.” His com- 
mercial experiences, however, were not encouraging, and, 
after spending three years (1774-1777) in England, he 
returned to Vienna, became the secret agent of Maria 
Theresa, and at her death withdrew to his of Zwer- 


bach, where he gave limsm W agriculture Ahd vriote h& 
famous autobiography^ Not until 1787 was he permitted 
to return to his own coonuy, wh«re he is said tp have had 
an affecting interview with the nrinUSss Amelia a few days 
before her death. The publiea^on of his memoirs {Xahenth 
gmkichte) in 1786, translated into Freuifii by bimsebt in 
1789, gave him immediate and wide notoriety, and wax 
e^ies of the illustrious prisoner in his chains were exhi- 
bit^ on the Parisian boulevards d dem ioui m wrkfid. 
Despite the grounds which the memoirs undoubtedly 
furnish for Carlyle’s terse characterisation of him ae an 
extensively fabulous blockhead,” they took a strong hold 
of the popular imagination, and obliterated for a time the 
fame of his more diurkly passionate pandour courin. ^e 
tragic elements in the story were, however, to be emiha- 
sized by a still more tragic close. His ready advocacy of 
the French Bevolution involved him in disgrace with the 
Austrian authorities, and, after deprivation of his pension 
and further imprisonment, he set out towards the close of 
1791 for Paris. In place of an enthusiastic reception, he 
was arrested by order of the Committee of Public Safely 
as a secret emissary of the king of Prussia, and, after com 
finement in the St Lazarus prison, was literally drag^ 
to the guillotine on 25th July 1794. His SdmnUlicht 
GedUhte und Sehriften were published at Leipsic in 1786. 

TBENDELBNBUBG, Friedexoh Adolf (1802-1872), 
one of the chief revivers of Aristotelian study in the pre. 
sent century, was born on November 30, 1802, at Eutin, 
near Liibeck. He received his education at the gymnasium 
o|^is native town and at the universities of Kiel, Leipsic, 
and Berlin, displaying from his earliest years an extra- 
ordinary indnst^ and thirst for knowledge. He was intro- 
duced to philosophy by Konig, the rector of the ^mnasium 
a Kantian ; and at Kiel he came under the influence of 
Beinhold and Yon Berger, to the latter of whom, a 
follower of Schelling, some of his own most characteristic 
views inay be trac^. At Berlin he beard Hegel and 
Scbleiermacher ; but his university studies lay chiefly in 
the direction of classics and dassical philology under 
Wacbsmuth, Hermann, and Boeckh. The combination of 
the philosopher and the philologist, together with a defi- 
nitely historical turn of mind, is what is most distinctive 
of all Trendelenburg’s work. He became more and mors 
attracted to the study of Plato and Aristotle, and his 
doctor’s dissertation, published in 1826, was an attempt 
to reach through Aristotle’s criticisms a more accurate 
knowledge of the Platonic philosophy {Platonia cfe Ideu 
et Jfumeris JDoetrina ex Arudciele Iilu$irata). Becognizing 
the sphere in which his best life-work could be done, he 
declined the offer of a classical chair at Kiel, and accepted 
instead a post as tutor to the son of Herr von Nagler, 
postmaster-general, and an intimate friend of Altenstein, 
the enlightened minister of education in il^russia. He held 
tim position for seven years (1826-33), occupying his 
leisure time with the preparation of a critical edition of 
Aristotle’s De Aamo, and conscientiously extending his 
knowledge in all directions. His acquaintance with Earl 
Ferdinand Becker, the philologist and scientific gram- 
mariau, was of importance for his own views on the origin 
of the logical categories and the relation of thought to 
language. In 1833 Trendelenburg was appointed extra- 
ordinary professor in Berlin, and four years later he was 
advanced to an ordinary professerriiipj During nearly 
forty ywrs he proved him^ markedly suece^ul as an 
academical teacher, treating fai turn aU the usual philo- 
sophical ^iplbes, besides bedding more select dass^ for 
the study of Aristotle with advanced students. Daring the 
greater part of that time he had aho to examine in philo- 
sophy and pedagogics all candidates for the schblastio pro- 
fession in Prussia. He died on the 24th of January 1872. 




It ttiia witii i idlw tb i}tb ntooioplikia lifepfttvtioB in the 
tSiat he ^bUehed (1836) hia JEHmmUa Zogice$ AHtUh 
, Miem, Tbit tuiefbl little book containa a aeleetion of paaaagea from 
the Orgcmtmf gl'vinnina connected form the aubatanee of Ariatotle'a 
togieal dootcink The Greek text iafamiahed with a Latin tianala- 
turn and note& and at a later date TrendelenbnrK auppUmented 
this book with farther ezplanationa for the uae of teachers 
{JBfrfdhetaruiipen m dm JSUmmXm dm aridotdUehm 1842). 

The SlMmidn has paaaed through ei^t editions, and the JSrftfntef- 
iMgen ^rongh thra\ In 1840 appmured the first of hia important 
works, which, under tfaO modoat title of Logisekt Cfnfsrsue^npen, 
derelops a cpherent philosophical theory, besides aentely criticia- 
ing other atimdpolnta, and in particular the then dominant Hegelian 
ayatem. The togisehe UnUmtehtmgm were, indeed, an important 
factor in the reaction against Hegel which set in about that time 
in Qermany* Two araclea written by Trendelenburg in the con* 
troTeray wnieh ensued were republish^ aeparately, under the title 
Hb logins Frage in BegeV$ SwUm (1848). A second and en- 
larged edition of the Logltehe UnUrsuehungm appeared in 1882, 
and a third in 1870. In 1846 he published the first volume of his 
** Historical ContributionB to Philosophy” {ffidorische Seitrdge 
9Ur PkUoBOphie), containing a history of the doctrine of the cate- 
gories, whiw forms a pendant to his own elaboration of the same 
subject in the Logiscke UtUersuehungm A second volume of the 
** Historical Contributions ’’appeared in 1856, and a third in 1867, 
consisting of detached essays on points of interest in the history of 
philosophy. A number of these are papers originallv read before 
the Prussian Academy of the Eiciences, of which Trendelenburg 
was made a member in 1 846. He was secretary of the pbilosophioo* 
historical section from 1847 till 1871, and devoted much of his 
valuable time to the duties devolving upon him. A number of his 
papers dealing with non-philosophi^— mainlv with national and 
educational— subjects have been collected in his JCUine Schriftm 
(2 volt., 1871). In 1860 the second of his larger works appeared, 
NaiiwrrechJt avf dm, Qrmdt dm JSthik (second enlarged ^ition, 
1868). In 1865 Trendelenburg became involved in a controversy 
with Kuno Fischer on the interpretation of Kant’s docttino m 
space, which was carried on with no little acrimony for a numblip 
of years. The war of 1870 drew from him a short treatise on the 
defects of international law,-^Lgeiten im Fdlkerrecht. He had 
always had a deeply patriotic interest in the political development 
of Pnissia, and through Prussia of Qemiany, and in the stormy 
times after 1848 had even acted for r ^hort period as deputy to 
the Prussian chamber. 

Trendelenbuig’s philosophising is conditioned throughout by hia 
loving study of Plato and Aristotle, whom he regards not as 
opponents but as building jointly on the broad basis of idealism. 
His own standpoint may almost be called a modem version of 
liristotle thus interpreted. While denying the possibility of an 
ibsolute method and an absolute philosophy, as contended for by 
Hegel and others, Trendelenbuig was emphatically an idealist in 
the ancient or Platonic sense ; his whole work was devoted to the 
demonstration of the ideal in the real. But he maintained that 
the procedure of philosophy must be analytic, rising from the 
particular facts to the unirersal in which we find thorn explained. 
Wo divine the system of the whole from the part we know, just as 
from a torso we may reconstruct a work of art ; but the process of 
reconstructiou must, in the case of philosophy, remain approxi- 
mative. Our position forbids the possibility of a final system. 
Instead, therefore, of constantly beginning afresh in speculation, it 
should be our duty to att^^ oursolves to what may m considenKl 
the permanent results historic development The classical 
expression of these results Trendelenburg finds mainly in the 
Platonico- Aristotelian system. The philosophical auestion is stated 
thus— How are thought and being united in knowledge ? how does 
thought get at being? and how does being enter into thought? 
Proceeding on the principle that like can only be known by Tike, 
Trendelenburg next reaches a doctrine peculiar to himself (though 
based upon Aristotle) which plays a central part in his siieculations. 
Motion IS the fundamental fact common to being and thought ; the 
actual motion of the external world has its counterpart in the 
constructive motion which is involved in every instance of percep- 
tion or thought From motion he proceeds to deduce time, space, 
and the cate^ries of mechanics and natural soieuoe. These, Ming 
thus derived, are at once subjective and objective in their scope. 
It is true matter can never be completely resolved into motion, 
but the irreducible remainder way be treated like the wpcErv 6 aii 
of Aristotle as an abstraction which we asymptotically approach 
but never reach. The facts of existence, nowever, are not ade- 
quately explained by the mechanical cate^^ries. The ultimate inter- 
pretation of the uniw»me can only be found in the higher category 
of Hud or final cause. Here Trendelenburg finds the dividing line 
between philosophical systems. On the one side stand those which 
acknowlMge none but efficient causes,—- which make force prior to 
thought, and explain the universe, as it were, a tmgo. This may 
be calied, typicspily. Democritiam. On the other side stands the 

organic ” or teleological view of the world, which interprets the 
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parts thTougk the idea of the whole, and sees in the efficient causes 
only the vehicle of ideal enda This may be called in a wide sense 
Platonism. Syitems like Spinozism, which seem to form a third 
class, neither sacrificing force to thought nor thought to force, yet 
by their denial of final causes inevitably fall back into the Demo- 
critie or essentially materialistic BUnd[iolnt, leaving us with the 
gn^t antagonism of the mechanical and the otganic systems of 
philosophy, ^e latter riew, which receives its first support in 
the facts of life, or organic nature as such, finds its culmination 
and ultimate verification in the ethical world, which essentially 
consists in the rsallxstion of ends. Trendelenburg’s Natumrecht 
may, therefore, be taken as in a manner the completion of his 
system, his working out of the ideal as present in the real. The 
ethical end is taken to be the idea of humanity, not in the abstract 
aa formulated by Kant, but in the context of the state and of 
history. Law is treated throughout as the vehicle of ethical 
requirements. In Trendelenburg’s treatment of the state, as the 
ethic^ organism in which the individual (the potential man) may 
be said first to emerge into actuality, we r^ay trace his nurture on 
the best ideas of Hellenio antiquity. (A. Sfi. ) 

TRENT (Ttidentumi Ital. Trento; Germ. Trient)^ a 
city of the Austrian empire, capital of Italian or Welsd 
Tytol^ stands on the left bank of the Adige, where it is 
joined by the Fersina, on the Brenner Bailway, 35 miles 
below Rotsen and 60 miles above Verona. It has a very 
picturesque appearance, especially when approached from 
the north, with its embattled walls and towers filling the 
whole breadth of the valley, a conspicuous feature being 
the rocky citadel of Bos Trento (the Roman Verruca) on 
the right bank of the river. Of the old walls some massive 
remains are attributed by local tradition to Theodoric the 
Goth. Notwithstanding many symptoms of decay, Trent, 
with its numerous palaces, substantial houses, broad streets, 
and spacious squares, still retains the aspect of a flourish- 
ing Cisalpine town. In appearance it is quite Italian, and 
the inhabitants speak Italian only. The cathedral, on 
the south side of the spacious Piazza del Buomo, was 
begun in its present form in 1212, and finished about the 
beginning of the 15 th century. It preserves, however, 
some Lombardic features of ornamentation in the portals 
and elsewhere which possibly date from the 7th or 8th 
century. The church of St Maria Maggiore, a simple but 
good example of the Italian style of the 15th century, was 
the meeting-place of the famous council (see below), and 
possesses a picture containing portraits of the members. 
Trent is the seat of a prince-archbishop, and has all the 
public offices according with its administrative rank. It 
has a museum and library, a gymnasium, a ‘'lyceum,” a 
seminary, and a deaf and dumb institute. The chief 
industries are silk-spinning and weaving, tanning, sugar- 
refining, and glass-blowing ; and there is considerable trade 
in wine, ginin, and fruit, as also in marble from the 
extensive quarries in the neighbourhood. The population 
in 1880 was 19,585. 

Tridsntum is mentioned by the geographers as camtal of the Tri- 
dentini, and seems ultimately to have been made a Roman colony. 
It sttffered much during the period of barbaric invasion, but wi^ 
resosciteted by Theodoric, becoming the seat successively of Gothic 
and Lombard dukes and Frankish counts. In 1027 it passed under 
the rule of its bishops, with whom it had frequent 'disputes, in 
which it sought the favour and alliance of the lords oi Tyrol. The 
Venetians made repeated efforts to set up the lion of St Mark within 
the walls of Trent, but were decisively and finally repulsed m 1487. 


TRENT, The Council of, which may be described as 
the watershed of Roman Catholicism and Protestantism, 
is the most important occurrence in post-mediieval church 
history. It is the culminating event in a long series of 
similar assemblies, convoked to remedy the evils occasioned 
during and the great schism of the papacy, and by the 
dissolution of lay and clerical morals to which the pagan 
temper of the Renaissance had largely contributed. But 
the councils of Pisa, Constance, Basel, Ferrara-Florence, 
and the Lateran had met and parted without attempting 
to deal effectually with any of the practical scandals and 
abases in the church which were sapping the loyalty and 
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affection it had formerly eigoyed; and these repeated fail- 
ures, by destroying all hope of r^ress at the hands of the 
constituted authorities, precipitated the crash of the Be- 
formation, which was in its inception scarcely concerned 
with doctrinal issues directly, but aimed mainly at faults 
of administration and morals. 

Consequently a largely new problem presented itself 
for solution, and necessitated a fundamental change in 
the attitude of those concerned. Hitherto, whatever may 
have been the fierceness and bitterness of the disputes 
which the 15th>century councils had attempted to allay, 
they were, so to speal^ family quarrels between members 
of the same great household, accustomed to the same mode 
of looking at religious questions, acknowledging the same 
hierarchy, and accepting the same standards, and thus 
with a vast body of agreement to go upon as a basis of 
reconciliation, leaving only comparatively minor details to 
b6a4juBt6d. But the German and Swiss Beformation had 
generated new communions, novel alike in their polity and 
much of their theology, and in active revolt, not merely 
against this or that detail or abuse, but against the Boman 
Catholic Church in its entirety, hierarchical, doctrinal, and 
political. The movement had not been confined long to its 
earlier limits, but had spread over all western Europe, had 
virtuslly conquered Holland and Scandinavia, was mak- 
ing great strides in France and England, and was begin- 
ning to threaten even Italy and Spain. Thus, the task was 
no longer the comparatively simple one of satisfying the 
demands of friendly remonstrants, but of winning back 
alienated nations, and, if that were too much to hope 
for, at least of saving the remnant of the Boman obedience 
from further disintegration. And for this purpose it was 
no longer sufficient, as it would have been a few years 
earlier, to discuss administrative details alone, but a review 
of the whole theological fabric of Latin Christianity, no 
part of which had been left wholly unimpeached, became 
a necessary factor in any possible scheme of reconcilia- 
tion. True, a precedent had been set in the theological 
discussions at the council of Ferrara-FJoronce, with its 
abortive effort to reunite Oriental and Latin Christendom, 
but the area and number of differences to be reconciled 
upon that occasion were incomparably smaller than those 
which had subsequently arisen, and the situation was thus 
one of extreme difficulty and delicacy, since there was 
always the danger of alienating many who had continued 
loyal so far, if very largo concessions were made to the 
revolted Protestants, not a few of whom, besides, bad 
already passed beyond the possibility of reconciliation. 
But, on the other hand, Luther had himself appealed to a 
general council from the bull “ Exsurge Domine ’’ launched 
at him by Leo X. in 1520, and his demand was taken up 
by the emperor and the princes of Germany, whether 
Catholics or Protestants, as the only conceivable means 
of terminating a crisis whose religious and political results 
might prove far more serious than even the least hopeful 
wentured to forecast . There was thus steady pressure from 
one side put upon the Boman curia to obtain the con- 
vocation of such a council, while scarcely less resistance 
to the proposal was offered by two very unlike parties in 
the Bdmau Church itself. For not only did those oppose 
it who were interested in the maintenance of the principal 
abuses complained of, and who feared that sweeping 
measures might be taken for their abolition, but some of 
the ablest champions of internal reforms, such as Cardinals 
Sadolet, Contarini, and Beginald Pole, were equally hostile 
to it, for the very different reason that they believed any 
such council likdy to contain a msgority determined on 
making it as abortive as those great synods had been 
which were fresh in the memory of all. Accordingly, this 
section gave its voice for the alternative scheme of nro- 


eeeding by way of less formal conferences, at whidh 
mutual explanations and concessions might be made by 
Catholics and Protestants, whereby a modiu virntdi could 
be established, with less chance of the whole effort being 
wrecked by the intrigues of those tvho desired nothing 
less than practical rifforms. A fresh difficulty was {nre- 
sented by the opposition of the German princes to tibe 
assemblage of the council at Rome or anywhere outside 
Germany, as they distrusted the probable action of the 
Italian element, certain to preponderate in that event; 
and, as the curia was equally tent on holding it within 
the sphere of direct paj^ influence, this dispute made it 
impracticable to agree even on the preliminaries during 
the pontificates of Hadrian YI. and Clement YIL The 
diet of Spires in 1529 renewed the demand for a general 
council, to be held in some large German city ; and the 
diet of Augsburg in 1530 summoned the Lutherans to 
return into Catholic communion at once and uncondition- 
ally, leaving their doctrines (formulated in the Confession 
of Augsburg that very year) to be judged of in a future 
council which the emperor Charles V. pledged himself to 
obtain within a brief space. Clement YIL, then pope, 
was displeased at this initiative on the emperor’s part, but 
offered to convoke a council in some Italian city, such as 
Mantua or Milan, belonging to the empire, and outside the 
States of the Church, — expressing his wish that Charles Y. 
should personally attend it. But ho hampered this pro- 
posal with conditions which made it valueless for the main 
object of such an assembly, by declaring that no theo- 
^gical questions upon which the church had spoken could 
^ reopened, and that, if Protestants were to be admitted 
to the council at all, it must be, not as disputants, but as 
on their trial, and pledged beforehand to submit to the 
decisions of the council. No result, consequently, followed 
upon this step, nor was an embassy which Clement sent 
in 1533 to the German princes and to the kings of France 
and England with very similar provisions more successful, 
for it merely drew out a peremptory rejection of the 
scheme from the Protestants assembled at Bcbmalkald, by 
the emperor’s desire, for the purpose of discussing it. So 
the matter rested till the accession of Alexander Famese 
to the papal throne as Paul III. in 1534. A much abler 
man than his predecessor, he was also more alive to the 
imperative need of at least appearing to approve some 
measure of reform, if the church was to be saved from 
impending dangers (indeed, a report on this subject, drawn 
up at his desire by a committee of cardinals in 1536, is 
one of the most important documents of the era), and he 
was thought to be favourable to tjbe project of a council, 
whereas there is little doubt t^Nlt Clement YII. had 
weighted his acceptance of the plan with impossible con- 
ditions, in order to avoid its realization, yet so as to let the 
responsibility of refusal rest with others than himself. 
Paul III. sent Yergerio as envoy into Germany, to confer 
with the emperor and the princes, offering to convoke a 
council at Mantua, and urging the dafiger of attempting 
to hold it in Germany, by reason of the violent lengths to 
which the Anabaptists were then proceeding But, while 
the Catholic princes were content with this offer, it was 
refused by the Protestants, and the ambassadors of France 
and England supported them in their attitude. Yergerio, 
who had also a fruitless interview with Luther, returned 
to Rome early in 1536, but Paul IIL was not discouraged 
by his failure, and proposed, in a consistory on April 8, to 
convoke a council at Mantua. This plan was in turn 
upset, not only by the continued resistance of the 
Protestants, but by the refusal of the duke of Mantua to 
permit the use of his city for such a purpose, unless upon 
conditions which the pope was unwilling to accept. 
Notice was accordingly j^ven of a council to be opened 
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at Vicenza on May 1, 15^^, and legates were despatched 
thither to make the preliminary arrangements, and to 
preside so soon as the members shouid assemble. But 
when the appointed time was only hve days oH not one 
bishop had arrived^ and the pope was forced to prorogue 
the council again and again. Meanwhile, the method 
which Contarini and Sadolet had recommended, that of 
conferences between the Catholics and Protestants, was 
being acted on in Germany, and meetings of this nature 
vtScQ convened successively at Haguenau, Worms, and 
Batisbon, at the last of which, in 1541, Contarini was 
present as legate of the pope, and showed so much tact, 
moderation, and sympathy that be succeeded in securing 
a large measure of agreement upon the controversies in 
dispute, notably on the vexed question of Justification. 
But, as his concessions and explanations were promptly 
repudiated at Borne, no practical result followed. In 1542 
Paul III. sent Morone as his envoy to the diet of Spires 
to offer Trent as his final concession of the place of 
assembly,, on the ground that its position in Tyrol, and its 
being part of the dominions of the king of the Romans, 
ought to meet all the reasonable requirements of the 
German princes. Ferdinand, king of the Homans, who 
presided at the diet, was content with this offer, as were 
the Catholic princes generally, but the Protestants con- 
tinued to object, and refused any council which should not 
be completely free from papal influence and authority. 
However, the pope issued, on May 22, 1542, a bull 
appointing the meeting of the council for November 1 fol- 
lowing. tie sent three legates to Trent to make prcpawi^ 
tions, — Morone, Parisio, and Reginald Pole ; but they old 
not reach the city till three weeks later than the appointed 
date for opening the council, and so few bishops arrived 
during seven months from tliat time that it was necessary 
to prorogue the assembly. In fact, the idea of the council 
was distasteful to a very large i)roportion of the Latin 
clergy, esj)ecially such as ai)prehended danger to their 
private interests from the reforming plans of the pope, and 
also such as were alarmed lest serious religious innova- 
tions might be made in order to conciliate the Protestants. 
While this delay continued, another diet at Spires in 
1544 resulted in groat advantages to the Lutherans, who 
availed themselves of the political straits of Charles V. 
to extort several important concessions from liim. The 
obnoxious edicts passed against them at Worms and 
Augsburg were rescinded ; they were permitted to retain 
such ecclesiastical property as they had seized ; they were 
made eligible for such civil and ecclesiastical offices as had 
been previously barre^* against them ; and general tolera- 
tion for the time bcin| was established. This policy was 
extremely distasteful to the pope, who addressed a brief 
to the emperor, strongly remonstrating against it, and 
renewing his offer of a council Charles V., who had not 
been a free agent in the matter, was much of the pope’s 
mind, and proceeded to relieve himself of one difficulty in 
the way of reversing his action, by concluding peace with 
Francis L of France on September 8, 1544. Heioupon 
Paul III. directed [mblic thanksgivings to bo offered 
throughout the whole Latin Church, and issued a bull 
removing the suspension of the council, and summoning 
it to meet at Trent on March 15, 1545. Unable from age 
and illness to be present himself, as he had wished, he 
named Giammaria del Monte, bishop of Palestrina (after- 
wards Pope Julius III.), Marcello Cervini (afterwards Pope 
Marcellus 11. ), and Beginald Pole as his legates. The ex- 
perience of former abortive openings was repeated, for 
they found but one bishop awaiting them, and so few con- 
tinued to arrive that a fresh prorogation was forced upon 
the legates, and the pope, in the bull authorizing this 
action, added a prowo that no proxies should be received, 


but that all bishops summoned should attend in person 
under severe penalties for contumacy. On November 7, 
1545, the legates received final instructions to open the 
council upon December Kl, and did so with solemn cere- 
monial, but only os a formal initiative of the proceiidings, 
for the first session was postponed till January 7, 154G. 
When that time arrived, no more than some five and 
twenty archbishops and bislioiis, fivti generals of religious 
orders, and the ambassadors of King Ferdinand had as- 
sembled, and none of the conciliar officers had yet been 
nominated, nor any programme of procedure sketched out. 
The most important question arising under this last head 
was whether the voting should be taken by nations, as at 
the council of Constance, or by individuals, and the matter 
was referred to the pope, who gave his decision for the 
latter, as at once the more ancient (since Constance and 
Basel were the only precedents for the national vote) and 
the more convenient. Moreover, this ruling secured from 
the outset a working majority of Italian bishot>s in the 
assembly, at once by reason of the small size of the average 
Italian diocese, and of the greater ease with which Trent 
could be reached from Italy than from any other country 
which sent representatives thither, besides enabling the 
pope to swell the majority (as in the Vatican council three 
centuries later) with bishops m jmitihus, having no 
dioceses or jurisdiction, thus amply justifying the objec- 
tion taken all along by the German iVotestants to the 
assemblage of the council anywhere outside Germany. 

Somi> ]>rehminanes bail to bo scttleil befoio tbo »ocond session, 
and tho plan ot holding ])rivate “general oongrogalions/* whole 
theologians ot' non-opiscopul lauk oould sit and slmie in the dis- 
cussion and pioparation ot the doorocs to he pioposed and voted ou 
in pubhf. session, was at once adopted and observed thi noefoiward, 
And hrst, the question was raised wlietbcr any persons except 
bishops should be allowed to vote upon nuitters of doctrine. The 
decision wa.s that the vote should b<j allowed to tbo generals of 
roligioin ordeia also, and lli.it the right of the pro\ios of absent 
bishops to vote slioulil be relcrred to the ])o[m\ The title to be 
given to the council at the hca<l of the dct’iccs in each session was 
then discusscil, and a proposal to mbl the woids “representing the 
church universal” (as at Ibisel and Constance) to the usu.il ioimula 
“general and ojcnnicnical ” was rcjeeled at tho instance of the 
legates, Ob indirectly ineuacing to p,i]nil autocracy. The legates 
also piivutoly inlornicd tho poj»e that the maj()i’it> of tlio nieTuber.H 
desired to take up the ijiicbtion of pi actu al relonns before that of 
doctrine, ainl that it might bo necessary to yield the point to avoid 
scandal or the niqnitation of sympathy with ahnscs, but that they 
would insist, in that case, on making the nuMsuies of lefoim ii|»jdv 
all round, to princes and l.iymcri as well as to ecclesiastics, which 
would piobably damji the aidonr of lU advocate i. 

The actual business ot tin* second sessimi (.lainiary 7, I.*)'!®) was 
conliued to the prurnulgiitioii ot a decree toucliing tiie di.sciphno to 
bo obscived by the inembois of the council dining its jirogicss, as 
well in the mutteis of then piivatc devotion ami tlieir food a.s in 
tbo c’ondut't of the debates. The j'ongiegations winch pieceded 
the third session were mainly oci-iipicd with debating tho thoiny 
question of the order in whndi the discussion ot faith and ol dis- 
cipline was to come, and it was at last agiecd to t.iko them 
i^imultnncously. 

So few additional bisbojis bad ainved up to this time that it was 
judged inexpedient to ]nomulgatc any dccucsin the thud scbsion 
(February 4, 1.546), and little w, is done excoi»t the public hm itatiun 
of tho Niceno-tkmstantinojtolitiiii ciecd as the authcnitative eou- 
fassioii of tho Koman Chuieh, and, as the council woided ii, “that 
firm and only foundation against which the gates ot hell shall not 
prevail.” A fortnight aftei this third session Al.nini f.utln i died 
(Febnuuy 18, 1646), iiist as tlic situation in (icinnniv w.l^l»c onnng 
more Btniinod, and tJie eni}»croi, alanne<l at tin* i.iind jmIviiuc ol 
Reformed opinions and ]nattucs ^n(>tabl> m the Falatinate, wlnne 
tho elector Inid made largo eonccssion.s;, w.is taking mcasiins foi 
suppressing the religious icvolt by h»icr of aims, llicianon of 
Scripture was pi-oposed in the congregatmns lulmt the loiiitii 
session as the .subject for discussion, and tin tliicc following 
questions were raised :■—(]) Wcie all the books ot laitli 'J’cstamentK 
‘to be approved and leeeived? (2) Was llicic to lu a ticsh imjUJiv 
into their canonical ehaiacter befoie giving sudi apinoval^ (3) 
Should there bo any distinction diawn between the books, as bung 
some of them rea<l merely for nioi.il instiuction, and otiieis for 
proving tlio doctrines of Christnin belief^ The hrst of these 
questions was decided affirmativtlj The second 1 m1 *' 
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bate; the concluftion arrirod at ^aa thataaecret examiuatioa of 
the eyideuce should be inadsL but not sulTered to appear in the 
public acts of the council. The third question was decided n^a- 
tively. These coiijs^regations were the first wherein theological 
experts and canonists, not being members of the council, were 
admitted to a slmro in the discussions. The nature and function 
of tradition was also debated at this tin|o, and the legates informed 
the pope that there was a strong tendency m the council to set it 
asido altogether, and to make Scripture the sole standard of appeal. 
Another burning question debated was tliat of vernacular transla* 
tion and lay study of Scripture. Thu resull, in the fourth session 
(April 8, 1546)r was the promulgation of two decrees^ the first of 
which entkcts, under anathema, Uiat Scripture and tradition are to 
be received and venerated equally, and that the doutero-canonical 
books are part of the canon of Scrijtture. The second decree de- 
clared the Vulgate to he the sole authentic and standard Latin 
version, and gave it such authority as to supersede the original 
texts ; forbade the iuterpretatiuii of Scripture contrary to the sense 
received by the (^urch, **or even contiary to the unanimous con- 
sent of the fathers*’; imposed various restrictions upon print cm 
and vendors of Hibics ; made lioeticos to read any Biblica) manu- 
soriot or publication compulsory ; and prohibited the application 
of Scripture language to profnuo and sujjerstitious purposes. The 
subjects next taken up were the docti’ine of original sin and the 
reformation of abuses concunied with jireachers and lecturers, which 
were made the matter of two deemos in the fifth sesdon (June 17, 
1546). The most noticeable point in the former is the saving 
clause, whereby the tenet of the Immaculate Conception of the 
Blessed Virgin is excepted from decision, and left open ; the latter 
enjoins the erection of a lectureship of Scripture in all cathedrals, 
collegiate churches, and monasteries, imposes the duty of preaching 
upon all bishops and ^lersons with euro of souls, lays down stringent 
rules as to preaching licences, and forbids the **que8tors'' (that 
is, the collectors of alma commissioned by the mendicant orders) 
to preach anywhere. There was a treaty concluded between the 
po^ and the emperor a few days after this session, to make war 
against the Oerniau Protestants on the express ground of their 
refusal to submit to the council, and from this may be dated the 
end of any serious effort in the council itself to deal with the 
question of reconciliation, althou^ the original motive for its 
convocation. Moreover, so little interest was felt oven by the 
Roman episcopate in the proceedings at Trent that, instead of fresh 
accessions coming to recruit the small numbers present, constant 
defectious took place, and a proposal to stop this by forbidding 
any bishop to quit Trent without foimal permission was carried. 
The doctrine of Justification, made a burning question by the pro- 
minence given to it in Lutheran theology, Was next taken up, and; 
this being, so to speak, a new controversy, with few precedents 
to ^ide tlie council, the discussion was proportionably protraeteii 
It is noteworthy that Luther’s views found some supporters, and 
the resignation of the legateshij) at this time by K^iiiald Polo, 
and his departure from the council, never to roturn, is attributed to 
his dissatisfaction with the conclusions arrived at upon this subject 
ill its decree. The disciplinary question discussed at this time was 
that of the obligation of residence, especially as regards bishops ; 
and decrees u|M)U both those subjects were promulgated in the sixth 
session (January 18, 1547),— that on Justification being a forma] 
dogmatic treatise in sixteen chapters, thirty -three canons; that 
on msidence reviving former canons, and imposing new penalties, 
but avoiding the solution of a question hotly debated in the council, 
whether the residence of bishops was obligatoiy jure divinOf or 
ineivly by ecclesiastical precept /Meanwhile, Charles V. was 
victorious in his war with the Protestants, and had all Cermany 
in his power, but, instead of using the opportunity, as the pope 
expected, to put down tlie Befomiors, he alleged that the recent 
war liad nut l)ccn one of religion, and assumed an attitude of tolera- 
Uon. Hereupon Paul III., in order to break up this truce, sent 
insti'iictions to the le^mtes to press on decrees ais|deasing to the 
Protestants, judging that the emperor’s well-known interest in the 
cottneil would cause him to be accounted responsible for its measures, 
and lose all credit for his recent forbearance. In the seventh 
session, held on March 3, 1547, two decrees were promulgated, — one 
^defining the sacraments as seven in number, and as being all 
channels of gr^, also adding special canons concerning baptism 
and confirmation; the other dealing with pluralities, unions ot 
benefices* repair of churches, and kindred matters, but with no 
great stringency. A more important part of the business of this 
session was the -open declaration of a moasme which the pope and 
the legates had been privately planning for some time, the trans- 
ference of the council from Trant to some city more directly under 
^pal control ; for, while Trent sufiiced for headquarters as against 
Protestants, yet it was found that a virtual coalition between the 
Spanish, French, and German bishops to resist the Italians inter- 
fered with the intentions bf the papal court, and could be most 
effectively broken up by a change of place, Occasion was accord- 
itki^ taken fi'om an emmaak of disease, alleged to be infeoHoiu, 
atlAwnt to issue a buR tfiuuferring the eounoil to Boiqgnii, which 


was read in the seventh aession, wnile the promulgation of a decrea 
in accordance with it formed the whole business of the eighth 
session (March 11, 1547). When it hod been passed, the legates 
produced a brief which they had obtained more than two years 
Defore* empowering them to transfer the council as they pleased. 
Bnt, while they themselves quitted Trent the next dais and were 
followed by the majority of the bishops, those of the emperor’s 
party continued in session at Trent, and refused to leave it without 
the permission of their sovereign, though they abstained from all 
conmliar action, in onler to avoid'^ the charge of schism. Charles 
V., incensed at the pope’s action, sent a mandate approving and 
confirming their conduct. The nintli session, held at B<3ogna 
(April 21, 1547), and the tenth also (Juno 2, 1547), were merely 
formal, nothing being done save to prorogue the council. The 
practical result of this split in the council was to relieve the 
testants from imminent peiil ; for, while the emperor’s successes 
enabled him to put severe pressure upou them to submit to its 
decrerss, it was itself incapscUated for valid action, as neither the 
bishops at Bologna nor those at Trent could claim to be the whole 
council, nor demand acceptance of their acts as binding. Hence 
Charles V. was urgent for the return of the entire body to Trent, 
and threatened, in case of refusal, to go to Rome, and hold the 
council there himself. And he took an oven more peremptory step 
by constituting himself arbiter of the whole controversy, appointing 
Julius Pfiug, bishop of Naumburg, a prelate known to be friendly 
to the Lutheians, Michael Holding, called Sidonius, afterwards 
bishop of Merseburg, and John A^icola, a Lutheran writer ol 
some mark, to draft an eirenicon upon the points in dispute, which 
w'as published under the title of tne ** Interim, *’ by the emperor’s 
authority, at the diet of Augsburg, May 15, 1546. It proved, 
however, inefficacious, and was formally repudiated and answered 
by the Catiiolie princes and states of the empire, and yet more 
pemmptorily by the Protestants, its only result being the “In- 
terimistic controversy.** It was succeeded by another formulaiy 
concerning reformation, accepted by the diet. While tlie emperor 
was endeavouring to force the ** Interim ’* upon his dominions, the 
j||pe, on his part, strove to remove the dead-lock of the divided 
Vfincil, and convoked a committee to consist of members of both 
the Bolognese and the Tridentine sootioiis to confer upon ecclesi- 
astical reforms. But the bishops at Trent, having communicated 
with tlie emperor, and waiteu three weeks for his sanction, re- 
fused to leave that city, and the pop was compiled to direct the 
legates at Bologna to dismiss the bishops assembled th4ro, and to 
announce the suspension of the iKiuncil, which was accordingly 
done upon Soptemuer 17, 1549. Paul ill. died on November 10, 
1549, and was succeeded on February 7, 1550, by Cardinal del 
Monte, the chief legato at the coiiudl, who took the title of Julius 
III. The break in the continuity of the council occasioned by 
these proceedings lasted till May 1, 1551, when the eleventh session 
was held at Trent under the presidency of Cardinal Crescenrio, 
sole legate in title, bnt with two nuncios, I^ghini and Lippmaui, 
as co-ordinate assessors. It was merely formal, as was also the 
twelfth session, on September 1, 1551. Just at this time Henry 
11., king of France, having quan'elled with the pop about the duchy 
of Parma, sent an envoy to the council at Trout, with letters 
styling it a ''convention,** denying its cecumtmieal character, 
declanng that it was not accessiUe to himself or to the French 
bishops, and notifyin^^ a protest against the validity of its pro- 
ceedings, which he desired might be registered, and a copy of tbe 
register returned to bim. No reply was niade to this demand ; so 
Henry dianussed the papal nuncio fromBp court, and published a 
manifesto to justify nimself, at the uaw time that, in order to 
repl any charge of sympathy with the Protestants, he promulgated 
a severe edict against them. But the absence of French bishops, 
and the compratlvely scanty attendance from Germany, threw 
matters more tlian ever into the hands of the Italian imuority, as 
appeared from the decrees promulgated in the thirteenth session 
(October 11, 1551), and indeed from the attitude taken up by the 
legates just before it For the obstinate refusal of the Protestants 
to attend or even recognize the council was on the pint of giving 
way, and the impeiiiu ambassadors demanded a safe-conduct for 
such as *migbt present themselves, with some warranty that it 
should be ri^lly safe. They also desired the pstpnement of any 
decision on the doctrine of the Eucharist and e^*oially as regards 
the communion of the laity in thh chalice. The pp expressed 
himself willing to grant both these demands, but no real attsntiom 
was pid to either of them. As respects the attendance of the 
Protestants, the letters of Francis Vaf'gas, fiscal (attorney-general) 
in Spain to Charles V., and his agent at the council, state plainly 
that rile legates merely pretended to desire it, and were seoreriv 
doing everything to prevent it, while the very pints as to which 
delay had been promised were made the subject of the decrees in 
tbe above-named session. The decree on the £u(fiuir|Bt was 
specially directed against Lutheran and ZwingUan opinions them 
recently broached, and was couched m eight chapters 
canons appended. It reasserted the doctrine of Tvansahstsiitiation, 
already aefined by the fatarth Lateran ootmcil in 1216, while, by 
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the third of the cauons, vhich declares that the wnolo Bamment is 
entire in each kind, it inditec^tly, though eiTectively, ruled against 
the grant of the chalice to the laity ; and in fact the Eetormed 
thesis that they were entitled to it by divine right, and could not 
be debarred from it without bin, was unanimously condemned in 
the previous congregation. Some unimportant decrees affecting 
the criminal jurisdiction of bishops, and tor raferring the trials of 
bishops themselves to the pope, were enacted at the same time ; 
but more noteworthy was a decTee for postponing the decision upon 
lay and infant communion, and for grauliug a hafe-conduct to the 
Protestants, which was the last busiuoss irausaeted upon this 
Occasion. But the safe-conduct was worded so as to excite general 
and reasonable suspicion on the |)art of those to whom it was 
offered, and Vargas, who was no fneiid to their opinions, comments 
freely upon its deceptive ambiguity. In the iourteentli session 
(Novemoer^i 1551) decrees uihui ^leuaiice and extreme unction, 
prepared in the congregations, and embodied in twelve chapters 
npon the former and thiiHs on the latter topic, followed severally 
by fifteen mid four canons, were promulguted. Some disciplinary 
enactments uffectiug the clergy, and corrective of minor abuses, 
were enacted at the bame time, the most impoiiant provisions being 
the abolition of the pajial dispensations exempting their holders 
from the Juribdiction of the ordinary, and the restriction of the 
action of titular bishojm. But the reforming party in the council 
was much diecoutented with the inadequacy of these measures, 
which added little to the very small progress tnade so far in the 
revival of discipline. Although no Protestriiit theologians had yet 
presented themselves at Trent, ropicseiitativcs of the duke of 
WUrteinlierg arrived at this time, who were instinctcd to lay tho 
WurtembiTg Coufossion before tho council, and to say that Pro- 
testant divines who could give explanations of it were waiting some 
forty miles from Trent, and wore pieparcd to attend tlie council so 
soon as a safe-comluct exactly conformable with that granted to 
tho Boiiemians by the council of Basel was issued, and on the 
further conditions that tho discussions actually going on should 
bo suspended and all the matters so far decided be reo|icnod, that 
tho pope should cease to ptosido by legates or otherwise, i|ttt 
declare his own submission to tho decrees of the council, olid 
absolve tlie bishops fiorn their oath of allegiance to himself ui 
order to secun* their liberty of action, Tlie envoys refused to treat 
with the legates at all, aud conducted their negotiations through 
the iinporml ainhassadois. 01 * 080011/10 was VC 17 angry, and refused 
all concession, oven going so fur as to alistract the conciliar seal, 
Icbt the 8aic«<*on<luct might bo granted ; but pie.s8ure was put U|>on 
him by the imperial ambassadors, and he was forced to consent to 
the admission of the Protestant envoys at a private coiigivgatiofi 
to 1)0 held m his owui house, thougli lie resisted the demand for 
iiittodumng them to a public session. And, when the safe-conduct 
>vas recast, it was found to differ seriously from that pniposed as 
its model, espet ially by failing to give the Protestants the rights 
of session and suffrage, of ousorving their owu religion in their 
houses, and of being guarHuiced against insults to their creed. To 
the remouhtrancos made lu consequciico the legate returned a |)6r- 
ernptory reidVi relusiug to make any further change, and only the 
instances ot the emperor, thou at Innsbruck, but three days’ journey 
iiom Trent, induced the Protestant eiivoj^s to remain a little loiigei, 
to hnd if any better ms could be obtai ued. Borne more Protestant 
envoys from Btrasburg and other cities, aud from Maurice of 
Saxony, arrived e<arly in 1552, and weio admitted to a congregation 
held on January 24, where they renewed the demands already 
mentioned, and required also that the de<'rces of Constance and 
Basel, declaring the poi>e inferior and subjov^t to a general council, 
should be loafurmcd. They wen* jiromised an answer in due time, 
aud the fifteenth session was held the next day (January 25, 1552), 
wherein the council was prorogued, aud a saie-conduct more in 
accordance with the Protestant demands was drawm up and pub- 
lished, It is remarkable, howevoi, for one omission, aud for one 
significant clause. The omission is that of toleration for the 
|>rivate exercise of their leligton ; the insertion is a proviso pledging 
tho council not to avail itself. **for this one ociasion,” of any laws 
or canons whatever, “especially tho.He of Constance and Blona,” as 
against the Protestants. The lefei ence is to the canon of Oonslance 
by means of which John llubh was tried and burnt, de(‘lariug a 
safe-conduct no piotection against trial for heresy, even if the 
accused has c*ome in reliance on tho safe-conduct, uiid would not 
have come without it, which canon was reaflirmeil at the council 
of Siena in 142«i. While the negotiations occasioned by these 
proceedings were in course, war broke out anew in Uermauy, 
and Maurice of Saxony obtained considerable succobscs over the 
empeior, took Augsburg, and W'as marching down upon Tyrol, 
BO that Charles V. fled m haste from limsm'uck, and the legato 
convened the sixteenth session (April 28, 1552) of the council, 
wherein a decree was promulgated imspending it foi two years in 
consequence of the peiila of war. There was a general stamjwde 
from Trent at once, and the legate Crescenzio, then very ill, ha<l 
just strength to reaok Verona, where he died three days after his 
arrival 


So ended what is atyled by some historians, and coi 
rcctly, the first council of Trent, for, although tho usua 
computation recognizes only one such council, yet an in 
terruption of ten years, a widely clianged personality, anc 
a marked alteration in tone make the resumed synoc 
virtually another assembly, and one by no means entitleo 
to the aegree of respect which the ability and learning ol 
many membera of that first convoked won for it. When 
the council dispersed, Julius HI. at once in consistory 
repeated the policy of Paul III., and nominated a com- 
mittee to prox>are a scliemo of reform, but it never took 
action of any kind ; and at the close of the two years* 
suspension of the council the ijucstioii was put in con- 
sistory as to the resumption of the sessions, and decided, 
with the pope’s approval, in tho negative. Julius IIL 
died on March 23, 1555, aud was succeeded on April 11, 
1555, by Cardinal Marcello Cervini, one of the former 
legates at the council, a man of high reputation for 
personal devoutness and freedom from that sympathy with 
abuses which marked too many of the dignitaries of the 
time. He took the title of Marcellos II., and his first 
public utterance was to intimate his purpose of re- 
assembling tho council, and of carrying out a plan of 
thorough reform in discipline, particukrly directed to 
abating the pomp and luxury of the prelacy. But he was 
in feeble health when elected, and tho fatigues of his new 
position brought on an attack of apoplexy which carried 
him off three weeks after his accession. In his room 
was chosen, on May 23, 1555, Cardinal Giovanni Pietro 
Caraffa, who took the title of Paul IV. He was known 
to profess great austerity of life, to have actually founded 
the Theatiues, an ascetic community, and to be a stern and 
implacable advocate for several measures of repression 
against innovators in matters of religion or impugners of 
papal prerogative, os he quickly showed by setting up the 
Inquisition in Home, and taking care that it should not be 
idle. His election consequently caused much alarm, and 
was especially displeasing to the emperor ; and the earlier 
acts of his pontificate seemed to justify the estimate 
formed of his character and the fears of those who 
apprehended that he w'ould proceed to reform discipline 
in a swifter and more drastic fashion than had hitherto 
been essayed. For in iact he pledged himself to this 
effect in the first bull published after his accession, follow- 
ing it up with a show of activity by at once setting some 
minor reforms on foot. 

Daring these three years important events bad taken 
place in Germany. By the peace of Passau in 1552, the 
Protestants of the Augsburg Confcbsion weie secured from 
all luolcbtatiop, and in the free exercise of their religion 
and of their civil rights, and this was followed up by a 
decree of tho diet of Augsburg, on September 25, 1555, 
that, failing a national council to settle the religious 
disputes, the emperor, the king of tlie Bomans, and the 
other Catholic princes should not inteiiore in any way with 
the religious liberties of the Jmtherans holding to tho 
Confession of Aughburg, provided they in their turn would 
exhibit equal tolerance towards Catholics; that no penalty, 
save the loss of benefices, bliould be iinposi'd on any 
Catholic ecclesiastics joining tlio Lutheran boily ; and that 
such benefices as tho Protestant luul already annexed for 
the support of their scliools ami ministers should remain 
in their possession. Paul IV. was much incensed at Uiese 
prot'oedings, and used all efforts to procure their repeal, 
on the failure of which ho openly biokc with tho eniperor, 
formed an alliance with the French king against him, and 
imprisoned tho cardinals aud other personages of ^0 
imperial party on whom lie could lay hands, confiscating 
the property of such as saved themselves by flight. He 
continued for a time in tho measures of reform wifii 
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he began his reign, striking against jobbery, pluralities, 
dispensations, and laxity of clerical manners ; but all this 
short-lived zeal was speedily neutralized by his nepotism, 
surpassing that of any of his predecessors, and throwing 
the government of the States of the Church into the hands 
of his dissolute nephews, upon whom he rained all the 
wealth, honours, and authority in his power to bestow. 
And, as was to be expected, ho set himself steadily to 
oppose every one of the class of reforms which touched 
doctrinal questions, just those for which the Protestants 
were urgent, encouraging only such as promoted the unity 
and discipline of the Koman Church itself, and made it 
more capable of effective resistance to tlie Beformation. 
He was not favourable to the reassembling of the council, 
not merely because of his experience of its languid action, 
nor even his dislike of the straggles of the non-Italian 
minority to assert some measure of independence against 
the coercive tutelage exerted by the several papal legates 
from the very first, but because ho regarded himself as the 
sole and proper person to consider such matters at all, and 
a bull of liis own promulgation abettor mode of procedure, 
at once in fulness of autliority and swiftness of formulation, 
than any conciliar decree. Consequently, no step for the 
resumption of the council was taken during his reign, 
which ended on August 18, 1559. After a longer inter- 
regnum than usual, Giovanni Angelo de’ Medici (not a 
member of the great Florentine house, but of humble 
Milanese extraction) was elected on December 26, 1559, 
as Pius IV. Markedly unlike his predecessor in almost 
every personal quality, he was much his superior in 
practical shrewdness and tact, and had none of that dislike 
to .a council which Paul IV. had shown. So great, too, 
had been the strides made by the Beformation during bis 
predecessor’s reign that he might well think I’aul IV. ’s 
policy undesirable, and he had this special motive for 
reversing it, that a movement was going on in Franco for 
tlie convocation of a national council there to consider the 
whole religious situation, which might very conceivably 
result .in a revolt like that of England from the Roman 
obedience. Accordingly, Pius IV. determined on the 
resumption of the council of Trent, and issued a bull on 
November 29, 1560, convoking it anew. 

But the whole face of Western Christendom, the whole 
religious situation, had materially changed since the ori- 
ginal assemblage of the synod in 1545. First, the imposing 
personality of Charles V. was removed from the scene, 
and Ferdinand I., his successor, enjoyed neither his per- 
sonal ascendency nor his political power, and could not 
be accounted as a passible competitor with the pope for 
the first place in the Catholic world, nor even as an ally 
with means for crushing the Beformation. Next, the 
Beformation itself w^as l^y this time an accomplished fact, | 
a consummated revolt from mediaeval Christianity. It 1 
had taken definite shape in various countries ; it had its 
own theological systems and traditions; besides that a 
whole generation had now grown up under its influence, 
never having had any personal associations with Latin 
Christianity. And, on the other hand, the very lengths 
, to which some of the Reformers had gone in their revolt 
generated a corresponding reaction in the Roman Church, 
m that many influential persons who had been in favour 
of moderate reforms and of explaining disputed points of 
tlieology were convinced that no limits could be logically 
or practically set to concessions in this direction, and 
therefore that it was necessary to make a stand against 
any concessions at all. And, what is more, one noticeable 
effect of the wave of controversy which had swept over 
w^estern Europe w^as to accentuate points of difference, to 
close questions previously open, to make the current beliefs 
mure incisive and, so to speak, legal in form, to diminish 


seriously the neutral area between the eumpetiug religious* 
systems, and thus to bring them face to face as irrecon- 
cilable foea One factor more, of greater importance at 
the time than any other, contributed to the revolution) 
which is marked by the second council of Trent. Aa 
Spain took the political lead in the earlier half of the 16th> 
century, so it took also the lead in theology. The Spanish* 
divines were abler and more learned than all save the very 
foremost in any other country, and their influence was- 
throughout the greatest at the council of Trent on purely 
theological issues. Now, the political and the theological 
genius of Spain had both just found their highest exponent 
in one person and the organization which he devised, 
Ignatius Loyola and the Company of the Jesuits. Two of 
his immediate disciples and recruits, Salmeron and Laynez, 
were chosen to be the pope’s theologians at the council of 
Trent, and exercised a greater influence than any other 
divines there in the formulation of its dogmatic decrees. 
But the Jesuits were to do more than this. The militant 
spirit of their founder had nothing in common with the 
alarm and vacillation which had for the most part marked 
the action of the Roman Church in dealing with the 
Lutheran and Calvinist revolt ; and, instead of being con- 
tent with devising schemes for standing on the defensive, 
and saving the remnant yet left to the Roman obedience, 
he conceived the bolder and safer plan of vigorous aggres- 
I sion, to reconquer all that had been lost, and to add fresh/ 

I acquisitions thereto. The Counter-Reformation which he 
initiated was in full operation when the second council of 
Ti'ent assembled, and it was by this spirit that it was 
guided in its deliberations and decrees. The very thought 
of compromise was abandoned in fact, if not in open 
I expression, and the only reforms thenceforward taken into 
consideration were such as would remove causes of weak- 
ness and scandal in the Latin Church, enabling it, without 
sacrificing one of its claims, to overcome by superior mass 
and discipline, by closer unity and more organked enthusi- 
asm, the heterogeneous, disordered, and already dissociated 
forces of Protestantism. Tlie most obvious effect of these 
principles upon the second council of Trent was that the 
diminution, the all but disappearance, of variety of opinion 
amongst its members, and the resolution to crusl) Protest- 
antism rather than to parley with it in any scheme of 
mutual concession or accommodation, tended to shorten 
the preliminary discussions in a marked degree, so that 
little is to be noted of the long and animated debates of 
the earlier period, and the last few sessions exhibit even- 
tokens of actual hurry to end the matter anyhow. 

There was no intention on the pope’s part to proclaim 
the Counter-Reformation as the policy of the council, even 
if it may be safely assumed that he could predict its 
action, and he sent nuncios to the Protestant sovereigns 
as well as to the Catholics to signify the approaching 
resumption of its sitiing.s Francis II. of France had died 
between the promulgation of the bull and its notification 
in France, but the young king Charles IX., by the advice 
of the parlement of Paris, directed ail the bishops of the 
kingdom to be in readiness for journeying to Trent. 
Three nuncios were despatched to Germany, but the 
princes assembled in diet at Naumburg received them 
unfavourably, asserting anew their determination to 
recognize no council which did not avow HcrL])ture as its 
standard of appeal and give right of free discussion to 
Protestants, denying the right of any one save the emperor 
to convene a general council at all, and inveighing strongly 
against the papacy. The king of Denmark declined to 
admit the nuncio on any terms, declaring that neither he 
nor his father had ever had any dealings with the pope 
and Martinenghi, the nuncio commissioned to Elizabeth oi 
England^ stopped by a messenger while still on the 
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Continental Bide of the Channel, and informed that he 
would not be permitted to land on the English coast. 
The free cities of the empire also refused the summons, as 
<)id five of the Swiss cantons ; aud even a large number 
of Homan Catholic prelates, while professing unqualified 
obedience to the pope’s commands, showed much unwilling- 
ness to act upon them, and pleaded age, illness, or dio- 
oesan business as excuses for absenting themselves from 
Tthe council. In this unpromising posture of affairs the 
preparations for the council were pressed on, and Cardinals 
Ercole Gonzaga, bishop of Mantua, Seripando, Hosius, 
•Simoneta, and (later on) Altemps, the pope’s nephew, were 
named as legates, being directed to open the session of the 
council upon Easter Day, April 6, 1561. But they did 
not even arrive in Trent until April 16, and found no 
more than nine bishops awaiting them. Several causes 
^conduced to this disappointment: the king of Spain had 
not yet accepted the bull convoking the council; the 
French bishops were more than fully occupied with the 
«ipid advances of the Beformation in their midst ; and 
the Germans had no great inclination for the repetition of 
their experience ten years before. Tt was thus necessary 
to postpone the assemblage till January 1 and then to 
January 18, 1562. That there might be a sufficient 
number of Italian bishops present to outvote any possible 
•combination of others, the pope collected a large number 
of prelates, appointed them salaries for maintenance, and 
sent them off to Trent. Two questions of the highest 
practical importance came up for discussion in the pre- 
liminary congregation, wherein ninety-two bishops ware 
present : — (1) Was the council to be styled a “continua- 
tion ” of the previous one, or to be reckoned as a new 
eynod 1 (2) Should the unprecedented clause in the papal 
decree for opening the council (but not found in the bull 
of convocation), “ proponentibus legatis ac praesidentibus,” 
be accepted aud acted on, or rescinded 1 To declare the 
council a “ continuation ” of its precursor was to accept 
and ratify all which had been done therein ; to treat it as 
a now one was to make every decree of the earlier sessions 
merely provisional and alterable. To adopt the novel 
•clause embodied in the papal decree was to gag the council 
from the outset and deprive it of freedom by concentrat- 
ing the initiativo in the hands of tlio legates ; and Guerrero, 
archbishop of Granada, pressed this objection with much 
urgency. On the other hand, this same prelate, acting on 
the orders of Philip II., demanded that the council should 
be plainly declared a continuation of its precursor, for 
Philip had already introduced some of the roguiatious of 
that synod into his dominions, aud would lose credit if 
they were rescinded, or even treated as lacking full 
sanction. Contrariwise, the bishops of other nations 
present held that there was no prospect of inducing the 
Germans, English, and other partly alienated nationalities 
to send representatives, unless the proceedings so far should 
be regarded as capable of reconsideration and alteration at 
the hands of the actual assembly. The authorities at 
Homo were not unprepared for some difficulty on this 
head, and had endeavoured to evade it by using the 
indeterminate word “celebrated,” whicli might bo taken 
either way, and the Spanish remonstrants were privately 
told that it was understood that business should be taken 
up just where it had left off under Julius IlL, thus 
•making the synod a continuation of the former one, but 
that any express statement to that effect had been carefully 
avoided, lest the Protestants should take offence, and thus 
one aim of the council might be defeated The Spaniards 
were partly contented with this reply, bub urged that 
Clothing which could bo interpreted as the convocation of 
tt new council should be suffered to appear in the wording of 
the decree about to be publicly read, which was conceded. 


The eevehtcenth session was held (January 18, 1662) in the 
presence of the legates,— 106 bishQ|>8, 4 abbots, 4 generals of orders, 
and the duke of Mantua, nephew of the chief legate, being present. 
Pour Spanish bishops lodged a protest against the ])roposing clause 
— two of them unreservedly, two in a more (lualified manner — and 
they particularly objected to the novelty of the clause, aud to the 
manner in which it bad been sprung upon the council, the arch- 
bishop of Granada and the bishop of Oronse pointing out that it 
was not in the original bull, with which the subsequent decree 
ought to be in complete agreement, aud the former adding that it 
was not even in the copy of the decree shown to him. But the 
Italian majority was too strong, and the protest was overruled,— 
the prorogation of the council to February ‘.46, 1662, being the only 
further business transacted. But a very important question was 
laid before the congregations which followed this session, that of 
providing some remedy for the injury done to the Roman Catholic 
Church by tho circulation of luoro or loss hostile books, a difficulty 
made incomparably greater fiom the middle of tho 16th century 
onwards than at any previous time in history, by reason of tho 
invention of printing. The council of Latcrnn in 1515 had made 
a licence from tho ecclesiastical authorities requisite before any 
book could be printed, under pain of excommunication, but this 
penalty did not affect Protestant printers, and the issue of a 
catalogue of books foi bidden to Catholics became a neceshary addi- 
tion. Such a catalogue was issued by Paul IV. iu 1 569, but some 
machinery for supplementing it as fresh books poured from the 

S rcBB could alone meet the pernianeiit danger. Another matter 
ebated in these congregations was the invitation of Protestants to 
attend, and in what character. In the eighteenth session (February 
26, 1562) two decrees on theso subjects were promulgated,— one 
appointing a committee to report to the council on the whole 
<lucstion of heretical books; the other publishing a safe-conduct to 
tiie German Protestants, extended by a rider to those of other 
nations. The congregations held alter this session were busied 
chiefly with the questions of icsulenee and the abuse of iudulgeiices, 
besides several less important details of rcfcjrrri. A warm debate 
arose as to tho nature of the obligation to reside, — tlie Spaniards 
holding it to be of divine i ight, tlio Italians to bo of no more than 
ecclesiastical precept. So powerful a body in the council took the 
Spniiisii view that the legates were alarmed, especially as ominous 
speeches were made to the effect that the Roman curia must be re- 
formed on the basis of the repoit of cardinals to Paul III. before 
anything of moment could be done in tim way of real improvement. 
Accordingly, they sen I a messenger to the po|>e, bringing with htm 
a schedule of tlie proposed reforms, aud asking for advico in the 
crisis. The pope desired them to counteract the opposition bishops, 
to postpone the question of residence, if they coulJnot suppress it 
altogotiicr, and despatched Visconti, bishop of Ventimiglia, as 
extra nuncio to the council, to report accurately to liim everything 
said or done tlicre, aud with him sent also all tlio bishops who 
conld bo collected at Rome to swell the Italian vote, and thus 
defeat the opposition indiiectly, Tlier»i was much dcljate also on 
the scor»e ot the safe-coiKliict, as tho Sfwiinards were anxious that 
it should not protect those against wliom the Inquisition had taken 
action, while others dcsiied to see its tenns enlarged sufFiciciitly 
to meet the re(|uirements of the Piotestaiits, who objected to its 
suspicious silence on several weighty particulars. As the French 
ambassadors were expected, nothing was done iu the nineteenth 
session (May 14, 1562) save to jirorognc the council. On May 26, 
1652, I)e Laiihsac (who had been lately French envoy at Rome), 
Dll Fcrrier, ami De Pibrac, envoys fiom Chailes IX., were ad- 
mitted to audience, and demanded, amongst otlier matters, that 
tho council should be formally declared a new one, wherein the 
imperial ambassadors supported tliem, while Philij) II. of Spain, 
contrariwise, insisted that it should be declared a continuation of 
the former synod. The legates strove to satisfy both parties, and 
received coiitradicdory directions from Koine, at tiist ordeiing them 
to Hnnoiiiice the continuation of tho formei council, and atterwards 
leaving the matter to tlndr discretion. So little agreement could 
be arnved at tliat the twentieth session (Juno 4, 1.5C2) was held 
merely to prorogue tho council. The cpiestion ot <*oTiiTuuiJion iu 
both kinds w^as the next to come up lor coiisidci.itiou. It was 
such a capital one, if any hope of winning bai k the JVotcst.inta 
was to bo eiitertaincd, that tlic imperial and Freiicli ambassadors 
had special injunctions to foiwaid by a!! means in tlnir power an 
atfinnativc decision. Tho Ficnchmeii saw little fuospect of carry- 
ing this matter in the temper of the Italian iiMjoiity, and were lor 
oppo.siug the discussion whicli the Icgrilcs had aniiomiced, hut 
the imperial ambassadors were mon* hopedul, and pcisuadcd them 
to give way. While the question was licing debated lu the con- 
gregations, the Venetian and Bavaiiaii arnbassadoi.®! ainvcd, the 
latter armed with a foiinidable schedule ot conqdaiLts against pre- 
valent abuses, and of demands for correspond j ugly drastic icfornis, 
beginning with the pope and the ciina, and making havoc aincmgst 
cardinals, dispensations, exemptions, plnialitu*s, office -books, ex- 
clusively Latin services, and othei like mutteis, thu.s threatening 
all manner of vested interests and long-iooted customs. Tho 



legiita* pat tbem off, alleging the jpeenne of other baeineMj notably 
the qaestion of communion in ^th kinds, which was, in fact, 
being discussed and decided in accordance ^*th the views of the 
Italians and Spaniards, and against those of the Prench and 
Germans. In the twenty ^rst Session (July 16, 1562) a decree 
couched in four dogmatic chapters and four canons was promul- 
gated upon it, to the foUowlng purport: — ^laymen, and priests other 
than the actual celebrant, are not bound W divine right to oom- 
munioate in both kinds j the church has full power to make what 
changes it pleases in the mode of administering sacraments ; the 
whole sacrament of' the Eucharist is received entire tinder either 
kind singly; and little children are not bound to communicate. 
The canons pronounce anathemas against maintainers of the con- 
trary propositions. At the same tune a decree upon reformation 
was enacted, most of the clauses dealing with the auties of bishops 
in the matters of ordination, patronage, division, and union of 
benefices, discipline of ineffective parish priests, and visitation of 
monasteries, but a more jiermanent interest attaclies to the ninth 
and concluding chapter of the decree, whereby tlio name and office 
of the ‘*qaostots of alms,” that is to bay, the vendors of indulg- 
ences, ore abolished on the ground of the impossibility of other- 
wise putting a stop to the abuses and depravity of their proceedings. 
All privileges ana customs to the contrary, even if of time im- 
memorial, are rescinded; the publication of indulgences is confined 
thenceforth to the ordinaries of eacdi place, assisted by two members 
of the chapter; and these same officers are directed to collect the 
alms and charitable donations of the people, but forbidden to 
receive any commission or ])ayment for so doing. This decree is a 
virtual oonfessiou of the justice of the agitation against Tetzel and 
his feUows which served as the signal for beginning the great 
religious strife of the 16th century ; and it is noticeable that it was 
the pope’s own voice against the system which decided the action 
of the council, wherein a powerful niinority was found to defend 
it Several weighty matters then came before the congremtions, 
that of residence again being pressed by the Spaniards, while the 
imperial and Bavarian ambassadors reiiewml their requisition for 
perinissive commauioii in both kinds (for tho decree on that subject 
had gone no further than to declare it unuecessaiy, and had not 
explicitly forbidden it), and tho French ambassador not only sup- 
ported them in their demand, but added on his own part that in 
France they desired vernacular sei vices, the abolition of image- 
worship, and permission for the clergy to marry. The nuncio 
Visconti wrote to tho pope in great alarm, expressing apprehensions 
at the very free language employed by the fathers of the council 
on these matters, the probability of their conceding tho emperor’s 
demands, and of similar ones being advanced thereupon, all making 
in the same direction. An intrigue to compel the resignation of 
Cardinal Gonzaga, who was not thought sufficiently opposed to these 
measures, and who was far less peremptory m Jiis jirosidency of 
the council and use of the closure than Crescenzio had been, was 
set on foot, and defeated only liy tho strong reprasentatiuns made 
at Rome by the archbishop of Lanciano, who said that there was 
already so much division in tho council that it could but just hold 
together, and would almost certainly be broken up by any stop of 
the kind. l%e next subject which was brought on for consmera- 
tion was the sacrifice of the Mass, and the debates thereon were 
very animated, disclosing considerable variety of opinion amongst 
the theologians,— -no fewer than five clearly distinct views of the 
tenet, apart from mere verbal or minor ditferences, being adduced 
and argued for. As sixty French bishojis, to be accompanied by 
twelve theologians, and headed by Charles do Guise, cardimd of 
Lorraine, were under orders to repair to Trent, the French ambas- 
sador pressed the legates to postpone the next sesaion till their 
arrival, as De ITsle, ambassador at Rome, did the pope ; but each 
replied evasively, referring the apulicaut to the other. The 
question of communion in botli kinas was also very warmly dis- 
cussed, and the council was warned that a negative decision would 
lead to tho secession of multitudes who had not yet broken with 
the Roman Church; but tho Jesuit Laynrz, who was the chief 
advocate for refusal, replied that to diminish the church would net 
destroy it, and that anything was better than concession in the 
matter. The numbers in the division taken on tho cpiestiou wore 
as follows:— 29 were in favour of granting communion m both i 
kinds : 61 agreed thereto, but desired tlie execution of the decree 
to be left to tho pope's discretion 38 were for total refusal ; 24 
strove to evade responsibility by referring tho matter to the pojje 
entirely ; 19 were willing to make tho concession to the Bohemians 
and Hungarians, but would refuse it to all others; 14 asked for a 
postponement; and 11 temained neutral, declining to vote any 
way— being a total of 166 suffrages, so split up as to make it im- 
practicable to frame a decree In this difficulty, the legate seized 
the opportunity of persuading the council to refer the matter to 
the pope*s decision, thereby at once checkmating the leforming i 
section, and indirectly ruling the vexed point of the relative 
superiority of pope and coundl in favour of the former, and so 
virtually reversing those decrees of Constance and Basel which had I 
long been thorns in the side of the Roman enria. In point of 


the laityl but tliey h«d replied that it would be irap^tto to mrice 
it a conciliar act, and that it would be more exjiedient to nttms a 
more general declaration that it might be proper to make the 
cession in certain oases, but that the pope should be the sole judm 
of them. In the twenty-second session (September 17, 11)62) the 
decree on the sacrifice of the Moss was promul^ted in nine chapters 
and as many canons, directed for the most part against current 
Protestant objections to tlie doctrine and ceremonial of the Missal. 
Rules to secure greeter order and reverence in the celebration of 
Mass, and for tho suppression of sundry superstitions observances 
connected therewith, were also enacted,— besides some minor re- 
forms of little note, and a decree referring to the pope the whole 
question of the concession of the chalice. The moMfreness and 
insignificance of the reforms enacted tlius far caiise^f much dit- 
pleoKure in France, and the king directed his ambassador to press 
once move for delay till the arrival of the French, German, and 
Polish bishops who were expected at Trent, as the emperor also 
instrncted his envoy. But the pope was busy in recruiting the 
Italian majority, and was unfavourable to this request, lest the 
Italians should be outvoted by the new-comers; yet so contentious 
were the debates on the sacrament of orders, and on the nature and ex- 
tent of tho rights of bishops— notably whether they were inherently 
above priests, and whether they were necessarily subject to the 
pope, deriving their jurisdiction and other powers solely through 
delegation from him, or if they were not of iMvino institution, and 
Lis colleagues rather than his deputies (which latter thesis was 
steadily maintained by the Spaniards)— that it proved impossible 
to frame tho decrees and hold the session before tho arrival of the 
cardinal of Lorraine, who reached Trent on November 18, 1562, 
accom|)anicd by fourteen bishops, three abbots, and eighteen theo- 
logians. The discussions, further complicated with the question 
of residence, were renewed hereupon, and long before any signs of 
agreement wore visible the French ambassadora laid befora the 
legates a schedule of reform in thirty-four articles, requiring, not 
01 ^ tlie removal of various abuses in patronage, and the punish- 
ment of negligence on the part of tho parochial and monastic 
clergy, but also that vernacular services should be permitted, and 
communion in both kinds enjoined, while all abuses and supersti- 
tions connected with image- worship, indulgences, pilgrimages, and 
relics should be summarily abolished. Lorraine, on being asked 
how for he agreed with these demands, said that he disapproved of 
some of them, but that it he had not consentcil to take charge of 
them in their actual form, they would have been made still more 
drastic. No definite action was taken upon them eitlier at Trent 
or at Rome, and the proceedings dragged on ineffectively for some 
months longer. On March 2, 1563, Cardinal Gonzaga, nrst legate, 
died, and was speedily followed by Cardinal Seripaudo. The 
imperial and French ambassailors endeavoured to get the cardinal 
of Lorraine named as first legate and jiresident, but he was not 
acceptable at Rome, and the post was given to Cardinal Morone, 
with whom Cardinal Navagero was associated, to fill the place of 
Seripando. All these events delayed the twenty-third session 
nutil July 15, 1563, nearly ten months later than the preceding 
one. A decree on the sacrament of orders, in four chapters ana 
eight canons, laid down that there is a sacrificial priesthood of the 
New Testament, instituted by Christ ; that there have been seven 
orders in the Christian ministry from the earliest times ; that holy 
order is a sacrament ; that orders are indelible ; that bishops are 
superior to priests ; that a call from tho laity, or from any secular 
authority, is unnecessary as a title to ordination, and that a merely 
lay call is invalid, while bishops appointed solely by the pope, 
without the intervention of any other jiersons, are validly created. 
A decree of eighteen chaptera on reformation, enacting, amongst 
much else, penalties for non-rcsidenco on the part of beUeficiariea, 
and providing for the erection of those theological seminaries wldcffi 
have ever since been the nurseries of the Latin clergy, was alas 
promulgated in this session. The congregations which followed it 
were oc.cupied chiefly with the question of matrimony, which had 
been mooted earlier, but with no definite result, and with framing 
a scheme to repress the encroachments of the civil jiower upon the 
church in most countries, one clause of which proposed to exempt 
all ecclesiastics from civil jurisdiction in all cases whatever, and 
from the payment of taxes, with penalty of excommunication upon 
such civil authorities as contravened this ruling. This was never 
pushed to the stage Of promulgation, but it was successful as a 
manifestation against the reforming party in the council, and 
actually drove the French ambassadors away, since they jud^ 
their further presence useless in such a temper of tbo assemmy. 
Yet it was itsmf by no means agreed or harmonions. The old dis- 
putes about the daim of the council to represent the church uni- 
versal, about ihe proposing clause, limiting the initiative to the 
legates, and about the need of reform in the Roman curia itsdif 
were renewed, and that with much acrimony, but with no prac- 
tical result In the twenty-fourth stosion (November 11, 1568} a 
decree on matrimony, eononed in ten chapters and eleven canons, 



vm piwit4g»t»d, tl»e iiifNit ndtlmble polnti of ^hkh m tlte 
«iwrti«ii tliat tine ehttrch eaa constitute other impediments to 
matrimoujr beeidoa the forbidden degrees of the Leviticul code, and 
can dispense with each impediments ; that clerks in holy oiders 
and regalars vowed to celtlncy cannot contiact valid marriage ; 
and that oeliWy is suporior to mStrimonv. The simultaneous 
decree on retonation la>s down rules for the creation of bishops 
and cardinals, so as to avoid nnilt promotions ; directs that 
diocesan synods shall be held yearly, and piovincial synods tiion- 
niall^ ; lays down niles for episcopal visitations, and for the quali- 
fieations to be exacted of norsons promoted to cathedral dignities 
and canonries ; apjioints the provincial synod the judgo of tiiiuur 
causes against bishops, referring graver causes to the pope’s de- 
Jsioi^ ; and enacts variotis other technical regulations. By this 
*ime all concerned were thoro^hly weary of the council, and the 
remaining uiattors ioi discussion were liumedly discussed, lesuit- 
lug, in the twenty^^fifth and last session (December 3 and 4, 1563), 
in a (locreo, very cautiously worded, upon purgatory, the cultus of 
saints, and that of lelics and imagCH. In this same session was 
also enacted a decree in twenty-two chapters, legulating several 
matters afiecting the discipline of convents ot inoiikB and nnns ; 
and another deciee on i formation, in twenty -one chapteis, the 
most important of which enjoin all cardinals and hinbops to keep 
modest liouseliolds, and not to enneh their kindred with church 
property ; that all prelates shall icceivc and publish the decrees of 
the council ; that auelHng sliall lie prohibited under severe fienal- 
ties ; and that the authority of the Holy See both is, an is to be 
understood to be, untouched by any decrees of the council toiicb- 
tiiig the reform of morals and disciplmc On the last daj <»f the 
session was passed a somewhat indefinite decree upon indulgercos, 
/oiladdmg all evil gams connected theicwitli, and diiectiug diat, 
wheiever abuses oi superstitions aie prevalent (OiKctmug them, 
the bishops shall collect the facts, lay thorn befoH the provincial 
synod, and after disaisbiou there lefcr them to the pupofor ulti- 
mate decision. The distinction of meats, and the doe observance 
of festivals and fasts, weie also enjoined ; and a formal stnteraeiit 
was made that the committees who h had tieeu engaged upon the 
index of piohibited books, on the diafl of a calediism, and on the 
revision of the Missal ond Breviary, thinking that the synod could 
not deal with them conveniently, hod determined to lay their 
repoits before the pope to latify and publish at his pleasure. 
Pormal acclamations, and an anathema agaiubt all licietics, closed 
the session ; and the legates, after foi bidding any bishop, under 

J iain of excoiiimuiiicntion, to have Ticiit till he hid either Mgned 
ns assent to the docioes, oi left documentary ])ioof of such assent, 
gave the blessing and dissolved tlie assembly. 

Two hundred and fifty-five signatures were attached to 
the decrees, and also those of the ambassadors still remain- 
ing at Trent. The bull of confirmation was issued at 
Home on January 26, 1.064, and followed by another fixing 
May 1, 1564, as the date from which the decrees sliould be 
held binding. The bull of confirmation forbade all persons 
whatsoever, whether ecclesiastics or laymen, to gloss or 
interpret the dcciees upon any pretext ^^hatever, without 
papal authority for the purpose. The republic of Venice 
was the first power to signify its reception of the decrees, 
followed speedily by the other Italian states (except Naples) 
and by Portugal ; but the king of Hpain, though receiving 
the decrees, issued them at first in his own name, and not 
in that of the pope ; the emperor and the king of Bohemia 
d:emanded the lay use of the chalice and the marriage of 
priests as the terms on wliich they would accept the 
council, and obtained a partial concession of the former 
demand, but were refused the latter ; and in Franco, W'hile 
the dogmatic decrees were accepted, the disciplinary ones 
were not, and have never, in spite of efforts many times 
renewed, made part of French ecclesiastical law'. The pro- 
vision referring the explanation of the council to the ]iope 
was given shape by Sixtus V,, who erected in 1.^88 a Oon- 
gregation of the Council of Trent to sit jiermaiiently at | 
Korae, where it has ever since continued to be included 
amongst those standing committees whicli divide among 
them the administration* of the pontifical government. 

Two questions remain to be considered in relation to this 
great synod : — how far was it free, and representative of 
the mind of Latin Christianity at that time ? and wdiat have 
been its effects upon dogma and discipline? Ample 
materials exist for answering the first question, in the form 
of contemporary letters, either separately published, as 


those of Vargas, or included in the great collection of 
documents made by Le Plat, and in the official acts of the 
council itself, drawn up by the secretaries IWeotto and 
Massarelli. From these it is perfectly clear that the 
council was never free for a moment, but was hampered 
and fettered, not merely by the permanent fact of a large 
Italian majority, subsidized by the pope,^ but by the 
method of procedure in the congregations, since by a 
skilful distribution of the members into groups or classes, 
so as to prevent combined action, and by careful packing 
of the sub-committees to which the preparation of business 
for debate was entrusted, little could be done save when 
and how the majority pleased ; and, above all, the vigilant 
supervision exercised by the legates, their constant refer- 
ence to Rome of every point of any importance before they 
would permit it to come on for regular discussion (so that 
Lanssac, one of the French envoys, somewhat jirofanely 
said that the Holy Spirit was brought to the council in a 
carpet-bag from Home), and their uncompromising use of 
their presidential authority to inteirupt oi silence un- 
acceptable speakers (as frequently api>ears m the Acts) 
effectually bound the council hand and foot ; and thus its 
decisions, as a whole, represent little more than the Italian 
and, to some extent, Spanish opinions of the time, and not 
those of German, French, or Hungarian CJatholics. The 
demeanour of the legates differed much, and there is a 
wide interval between the ojicn browbeating employed by 
Crescenzio and the high-bred dignity of Gonzaga or the 
diplomatic subtlety ot Morono ; but the policy was alike 
in all cases, and its results the sumo. As to the dogmatic 
effect of the council, it went much further than merely 
restating the current Catholic theology of the pre- 
Reformation era ; for it inaiks a new departure, closing 
many questions previously left open (nothing is more 
noteworthy in the debates than the manner in which 
several divines of unquestioned ability and loyalty delivered 
themselves of opinions closely allied to those advocated by 
leading Reformers, and then still tenable within the Roman 
obedience), re-wording old propositions, or framing new 
ones, ill un incisive fashion. It recovered for pa|>al 
authority all it had lost, or was likely to lose, through the 
action of r>a‘‘Cl and Constance ; and, above all, it unified 
Roman teaching for the fiist time, and crystallized it into 
rigid compactness. Thu^ it made concessions and explana- 
tions for the reconciliation of tho revolted Trotestants, 
although the [irimary cause of the council, pim^laaily im- 
possible tlienccfoiwaid, since the Roman Catholic system, 
thus hastily consolidated out of a tormer condition of 
partial flux, became like a Prince Rupert s drop,” from 
which, if the smallest fragment be broken, the mass is at 
once resolved into disintegiated powder. In the matter of 
disciplinary reform the council enacted but little of an 
effective nature, except in the abolition of the traffic m 
indulgences, and the estabhsluiient of theological seminaries, 
which has prov ed the most effc'ctual agency for creating 
that doctrinal uniformity winch now pievails throughout 
the Roman obedience ; and the leal honours ot the ( 'oiinter- 
Reformation rest with tlio Jesuits, to whose unrennttiiig 
diligence, powerful organization, and censHji'ss })itcei»l and 
example must be attributed by fai the laigci pait ot the 
abatement of ecclesiastical abuses and scandals which 
marks the succeeding era Doubtkvss, tlio Tiidentine 
decrees, in strong and resolute hamls, pioved mobt useful 
subsidiary weapons to compel local ri’toims : but decrees 
of little loss stringency had been enacted by ]>icviou8 

^ Theltabin (huiortei of tliotouuMl «»f ciinb(st bo oxliJbitsd 
by a (laKsifiecl table, showiiiff the intioiiibti ot tin bishops pi^sout in 
the later soHSions* — Italians, ISy , Sinimois, ,11 , FkmuIi, 26; (lieeks 
(titulars), 6; Portuguese, JJ , .1, lush, 3, Gemisns, 2; 

Flemish, 2, Polish, 2; (’loatian, 1 , Monvian, 1; English, !• 
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a Ptetaro fiwyd polm (bn tfapin'toct iittbgrbiVL of Pb<do Sorpl VenetoX out 
better etudied In the Iiyencli verelon by Ibre }« Coureyer, wltli velueble notee 
ifiee SarpiX The rhiil work of Sfoffa Peierjeliwi, /i/orfa e/ef Cbtic4fip tH 
Q9BBS^^), wiitten to onAeree a i^Qtbtioit of fiarpi*e wotic, iealso IncliepeiiMibki. 
Ho hud free aecees to many olBolaldoOttniente whtoh SerpJ could not conault, end 
often corrects him upon Mints of deratl, but a careful render will And that he 
condrms him fur oftoaer than Im rafutos him. Jt Is not enough, as lUnke points 
out, to compare those two, and take Hio mean statement as a guide, for they are 
sometimes (n blank contradiction, and other witnesses must be called in to decide 
the matter. The Acts of the eottncll, so far as tliey wei*© drafted by Paleotto, 
were first published by Mondham in 1842; the complete Acta bv lioih Paleottu 
and Massarelli, were not accessible till pnhllshed as Ar(a Qmutm iEcnnuntci 
Cmeiiti TriderUini by Thoiner In 1874, The vast compllntlon of Jodoeus t^c IMat, 
ifPAttmenforimt aSd iTUloriam Condfii Tridentmi Amphisma Collect m (7 voJs 
4tu, 1781-87), is full of valuable and interesting matter. The speecUes of tlio 
Jesuit InUynez, which had Inch a pou*erful elTect upon tho council, have been 
recently published tinder tlie title of Lainox, M$putattonc» Tttdenunte^ 2 vuls., 
1886. Vargas, LeUreo €t Mimoiret coneemafU l« Cotwile de Trent (17W), paitly 
translated in Geddes, The Ctmntil of Trent no Free Aeiembly, 1714). is of much 
ralue. The canons and decides of the connelJ have been many times published, 
and Ri-o readily accessible; the best edition is that by Rlchtei and Sciiulto {im) 
There is a convenient abridgment of Palaviclno's hlstoiy pn ilxert to the Rci. 
James Waterworth’s English version of the fJeereet and Canons of Trent (1.848), 
but It Is not trustwoithy, for the translator lias suppi(*«tsed many sfateinciit** of 
tlio oiigina) which tell in various a ays against the freedom of the acHoii of the 
council. To those may bo added Sickei, Aklemtiuke zur Geschuhtr dcs Konztls 
tu Prieaf, 1872; Culetisio, ZtocKmcfift InnUti e Nwm t^arot'i LHUrarU ml Cba- 
f</io di Trento f 1874; DfillingiT, Sammlung imi Urhtmlen eur Getehuhie dee 
Conexle von Trteaf, 1876; and the aiticle on tiio council lu Wetzer and Wolto’s 
Ktrch^ilerieon, (i\ j« L) 


TRENTON, a city of the United States, county scat of 
Mercer county, New Jersey, and capital of the State, is 
situated in 40® 14' N. lat. and 74® 45' W. long., 33 miles 
north-east of Philadelphia and 57 south-west of New York. 
It lies very near sea-level (under 45 feet), upon tho left 
(eastern) bank of the Delaware river, at the head of navi- 
gation. Tho city is irregularly built, the streets of different 
sections running in various directions, without any appear- 
ance of system; this is doubtless due to the fact that 
different portions of the city w^ere originally settled as 
independent villages. Till recently Trenton was rather 
backward in the matter of niunicijial improvements, but 
an extensive system of paving and sewage has now been 
entered on. The w^ater supply is obtained by pumping 
into a reservoir. Street cars run upon one or two of the 
principal streets; and the city is traversed by the main 
line of the New York division of the Pennsylvania Rail- 
road. Manufactures are the loading industry, the capital 
invested in 1880 having been $6,966,830 and the produc- 
tion $12,712,762. In iron and steel manufactures over 
$2 ,000,000 were invested, tho industry next in importance 
being the manufacture of stone and earthen ware, for which 
this city has a national reputation. Rubber goods, watches, 
and woollen cloths are also made. The population, 22.874 
in 1870, was 29,910 in 1880. 

Trenton was formed by a consol iiLition under one charter of 
several independent villages, known as Falls of the Delaware 
(settled in 1680), Kitigsborough, Bloomsburg, and Laniberton. 
The name Trenton wa.s given to the sottlcmcnts aljout 1720 Its 
early growth was slow. In 1790 it was selected as the State 
capital, and two years later it received a city charter. Its giowth 
since that time ha.s been steady, and during tlie past thirty years 
has been very rapid. 

TREPANO. See B^ohe-dk-Mer. 


TRESPASS, in law^, is any tran.sgression of the law loss 
than treason, felony, or misprision of either. The term 
includes a great variety of torts committed to land, goods, 
or ^person, distinguished generally by names drawn from 
the writs once used as appropriate to the particular trans- 
gression, such as tfi et armis, tpiare vlaumm fregit^ de bonis 
atporiafis^ de wcore ahdv^a cum bonis mri, qmre filium 
et heredem rapuit^ &c. Up to 1694 the trespasser was 
regarded, nominally at any rate, as a criminal, and was 
liable to a fine for the breach of the peace, commuted for 
a small sum of money, for which 5 W. an(i M. c. 12 sub- 
rtituted a foe of 6s. 8d. recoverable as costs against the 
defendant. Trespass is not now criminal except by special 
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trespass general and trespass special or trespass on the 
case, for which see Tort. The differetice between trespass 
and case was sometimes a very narrow one ; the general 
rule was that where the injury was directly caused by the 
act of the defendant the proper remedy was trespass, 
where indirectly, case. The difierence is illustrated by the 
action for false imprisonment ; if the defendant himself 
imprisoned the plaintiff the action was trespass; if a 
third person did so on the information of the defendant 
it was case. A close parallel is found in Roman law in 
the actio dlrecta under the lex Aquiiia for ir^jury caused 
directly, the actio utilis for that caused indirectly. One 
of the reasons for the rapid extension of the action on the 
case, especially that form of it called assumpsit^ was no 
doubt tho fact that in the action on the case the defendant 
' was not allowed to wage his law (see Wager). 

In its more restricted sense, trespass is generally used 
for entry on land without lawful authority by either a 
man, his servants, or his cattle. To maintain an action 
for such trespass the plaintiff must have possession of the 
premises. The quantum of possession necessary to enable 
him to bring the action is often a question difficult to 
decide. In most instances the tenant can bring trespass, 
the reversioner only case. By the Judicature Act,' 1873, 
a mortgagor in possession can sue for trespass in his own 
name. Remedies for trespass are either judicial or extra- 
judicial. Tho most minute invasion of private right is 
trespass, though the damages may be nominal if the 
injury was trivial. On tho other hand, they may be 
exemplary if circumstances of aggravation were present. 
Pleading in the old action of trespass was of a very tech- 
nical nature, but tho old-fashioned terras alia enormia^ 
replication de injuria, new assignment, &c., once of such 
frequent occurrence in the reports, are of merely historical 
interest since the introduction of a simpler system of 
pleading, unless in those American iStates where the old 
pleading has not been reformed. Tho Venue {q,v,) in 
trespass was formerly local, in case transitory. In addi- 
tion to damages for trespass, an injunction may be granted 
by the court. The power to grant injunctions against 
threatened or apprehended trespass has been considerably 
enlarged by the Judicature Act, 1873. The principal 
instances of extra-judicial remedies are distress damage 
feasant of cattle trespassing, and removal of a trespasser 
without unnecessary violence, expressed in the terms of 
Latin pleading by molliter manm imposuit. 

Trespass may be justified by exercise of a legal right, as to servo 
the process of the law, or by invitation or liconco or the owner, or 
may be excused by accident or inevitable necessity, as deviation 
from a highway out of repair. ‘Where a man abuses an authority 
given by the law, his wrongful act relates back to his entry, and 
tie becomes a trespasser ah initio, that is, liable to bo treated as a 
trespasser for the whole time of his being on the land. Mere 
breach of contract, such us refusal to pay for wine in a tavern 
which a person has lawfully entered, does not constitute him a 
trespasser ah intiio> A trespass of a permanent nature is called a 
continuing tresnass ; such would be the permitting of one’s cattle 
to feed on another’s land without authority. 

lu Scots law tresp&ss is*' used only for torts to land. By the 
Trespass (Scotland) Act, 1866, trespassers are liable on summary 
conviction to fine and imprisonment for encamping, lighting fires, 
&c., on land without the consent and permission of the owner. 

TREVES (French, Trhies; German, Trier), formerly 
the capital of an archbishopric and spiritual electorate of 
the empire, and now the seat of a Roman Catholic bishop 
and the chief town of a governmental district in the 
Prussian province of the RUne, Is situated on the right 
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It {{es in tihe totlto d 4 cat^iiUy 
imltiv4t6d asid fertile, pdaio, tlie ridhi Vc^tation of wUd^ 
ititm a ptoasiag settjiig to its i*ed tsamlotone wlla and 
venerable towera Most of the eld atreeto of the town are 
•quaint and irregular; but much of the apace enclosed 
within the circuits of the wulls is now occupied by 
orchards and gardens. The popnlaticm of Treves in 1885 
was 26J25, five-sixths of whom were Homan Catholics. 
Their chief occupations are fruit-growing and vine-dressing ; 
the industries of the place, including the manufacture of 
cotton and linen, dyeing, and tanning, are not very exten- 
sive. A specialty of Treves is the preparation of stones 
for Gothic churches, which are sent ofi ready to be at once 
placed in position. A river traffic is carried on in wine, 
cattle, and wood. 

Troves claims to be the oldest town in Germany, and it contains 
more important Roman remains than any other place in northern 
Europe. 1’lie most remarkable of these is the Porta Nigra, a huge 
fortified gateway, 116 feot long, 70 to 96 feet high, and 80 feet 
ioep. It is formed of uncemented blocks of sandstone, held 
together by clamps of iron, and now blackened with time; the 
details are very rude. Opinions vary widely as to the date of its 
erection, but recent authorities refer it to the 1st century of the 
Christian era. During the M iddlo Ages the structure was converted 
into two churches, one above the other ; all additions have, how. 
over, now been removed, except the apse at the oast end. The 
basilica, long used as the archiepiscopal jialace and now consecrated 
as a Protebtaut chuich, probably dates from the reign of Constan- 
tine. The so-called Roman baths ate in all probability the relicts 
of an extensive imperial jialace. Just outside the town are the 
Tomains of an amphitheatre, capable of accommodating 80,000 
fipectators, w'hero Constantine caused several thousand Franks and 
Bi uctori to be butcliored for the ]mblic ainusement. Perhaps the 
oldest Roman remains in Treves are some of tlie piers of the biidge 
over the Aloselle, dating from about 28 n.o. This bridge, wdiicii 
is at one corner of modern Tioves, lay near the middle of the much 
more extensive Roman city. There are also numerous Roman 
antiquities in the neighbourhood of Troves, the most important of | 
wliicli are the Igel column, a sepulchml momimoiit of the 2d | 
•ccntuiy, and the inosuic pavements at Ncnnig and Fliessem. I 

Another group of Jiitcresting buildings belongs to the second I 
period of prosperity enjoyed by Treves under the rule of its inediicval ! 
prelates. The cathedral, described by Lubke ns the most important 
example of pre-Cailovingian building in Germany, minors the 
•entile liistory of the town. Its kernel consists of fiart of a Roman 
basilica of the 4th century, which seems to have been converted 
into a Christian cliiirch at*a very early period. It was restored by 
Bishop Nieetius about 660, and in the IHli and 12tli centuries it 
was ngain restored ami gieatly extended by Arcbbishoi) Ponpo and 
his successors, w'ho added an apse at each cud and left it snostanti- | 
ally 111 its present form. The cathedral is connected by beautiful 
cloisters oi the 13th century with the circular Licbfraucnkirche, 
one of the most interesting early Gothic churches in Germany 
^1227 *43), catching up thoaichitecturalthre.ulatthe point droptied 
by the cathedral. Among the treasures of the latter is the “holy 
coat of Treves,” believed by the devout to be the seamless garment 
woiu by our Saviour at the cTUcifixiou, and said to have been pie- 
sen ted to the* town by the empress Helena, the central figure in 
Trevcraii Christian legend. Its exliibitiou in 1844 attracted a 
million and a half of pilgrims to Troves. According to recent 
authorities, the earliest churches in Treves weie those of Sts 
Kneharms, Maxiniin, Matthew, and Paul, all without the walls, 
now rebuilt or converted to secular jiurposes. Of the modem 
buildings none call for special reinaik. Tlio town library contains 
about 100,000 volumes, including several valuable specimens of 
early ])rintln^ Its greatest treasure is the Coder Aurcits, a 
miuiuscript ot tlie Gospels presented to the abbey of 8t Maxitiiin 
by Ada, sister of Charlemagne. The same building also contains 
an interesting collection of Roman and incdicevul antiquities. 

A luediieval legend, urcserved in an inscription on the old Rothes 
Hans inn, places the foundation of Treves 1300 years before that of 
Rome, and ascribes it to Thebetas, son of Ninus, king of Aasyiia. 
But, fable apart, we must still allow that Treves has good claim to 
•call itself the oldest town in Germany. It is a httlo doubtful 
whether the Treviri were of Teutonic or Celtic stock. St Jerome 
records that the language of tho Treviri of tho 4th centuiy resembled 
that of tho Gauls of Asia ; but, even if we admit this evidence as 
conclusive of their Celtic origin, we must recognize the fact that 
they were Celts who were long under Teutonic inlluonce. Their 
tmtlientic history begins with the story of their subjection by Julius 
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rapidly obtained a wealth and importance which justified the poet 
Ausonius (4th century) in describing it as the second metropolis 
of the empire, or * * Rome bejrond the Alps. ” It became the capital 
of Belgica Prims, and during the 4tn century was a favourite 
residence of Constantine and other Roman emperors. Most of the 
palaces and public buildings, of which the remains are still 
extant, were built at tliis period, while the sunonnding hills were 
covered with villas. Treves was lain in ruins by Attila in 451, and 
about 466 was permanently taken yiosbossion of by Uio Franks. It 
was included in the kingdom of Austrasia, and uecame a German 
city in 870. Like its prototype Rome, it attained a second era of 
prosperity and importance as an ecclosiastioal capital (see below), 
and in tho Middle Ages the “ Sancta Civitas Treviioruni ” swaitned 
wiUi “religious” ol all kinds and grades. Unlike most of the 
German episcopal cities, however, it did not succeed in shaking 
oir the ecclesiastical yoke, nor did it attain, except transitorily, 
the position of a free imperial city. Wars and sieges occasionally 
checked but did not stop its growth. Art and science wore 
BoJulously fostered in the monastic schools, ami a uiiiveisity, 
founded in 1478, existed down to 1798. The importaiu e ol Ticvcs 
departed with tho overthrow of the ccclosiustical pnmdpality In 
1786, the last elector shifted liis residence to Colilent/, ami from 
1794 to 1814 'JVevos was capital ol the French dopartincnt of tho 
Sarre. Since tho latter date it lias belonged to Prussia. 

The archbishopric and ecclesiastical clcctordto ol Tioves, bounded 
by Nassau, Colo^o, Luxembing, Lorraine, the Rhemsh Palatinate, 
liesse-Rheinfels, and Katzenclnbogcn, bad an aicaof about 8200 
square miles and a population of 260,000 to 300,000. Its suffragan 
bishops were those of Metz, Toul, and Verdun, and after 1777 also 
those of Nancy and St Die. As elector of the Gcrnian empire tho 
archbisho]) took the second place, and bore the styleof arch •chancellor 
of Gaul or Burgundy. Legend places the foundation of the bishopric 
of Troves in the 1st centuiy of the Christian era, but the first 
bishop known to history is Agricius, w’ho llourmhcd about 314. 
The see ap])earK as an archbisho])ric in the 9th century, and in tho 
Middle Ages the archbishops attained consideialdo temporal powei. 
Among the most prominent were Baldwin of Lnxciiibnrg (1307- 
1364), biother ol the emperor Henry VII , who may be legarded 
as the founder of the territorial greatness of the sec, and Richard 
von Gieillcnklau (1511-1531), who distinguished hiinsolf by his 
succosaful ojipositioii to Ihe Reformation. Tlie hist archbishop was 
Clemens Weiiceslaus (1768-J802) of Saxony. Tho part ol tlio 
archbishopric on the left bank of the Rhine w'as taken by Fiance in 
1801, and the rest was secularized in favoui of thepnticc of Nassaii- 
Wcilburg 111 1803. Alter the fall of Naiioleon the aichbishopnc 
was iiici 1 porated with Prus-sni. A new bishopric of I’revcs was 
instituted in 1821, the boundaries of which aie almost eoritcrniinous 
witli those of tho old aichbishopric ; the bishop is a suflragan to 
tho archbishop of Cologne 

See "AuKUNtu Ticveioiuin," an aiticle by E A. Jr'icuniaii in the //rftuA 
Quarterly Review foi Julv 1S7>'>. 

TREVIRANUS, Gotithied Reiniiold (1776-1837), 
German naturalist, was born at Bremen, Februaiy 4, 1776, 
studied medicine at Gottingen, in 1797 became professor 
of mathematics in the Bremen Jyceum, and died at Bremen, 
February 16, 1837. 

He made minicroiis important contributions to comparative 
anatomy, especially in regard to binls uml s]>iders. Tliough noted 
for ins leiiuiing and acute obseivatiou, bis studies in guogiapbical 
distribution cannot bo said to have led to any veiy dchnito lesiilts. 
It IS rather on account of hii contributions to teliology that he de- 
serves to be rcmeinbeied, though his work in this deparlinciit Ims 
been to a great extent ovei looked. In the tiist of his laigci woik.s, 
Biologic Oder Phiiompkn dcr Icbcvdeth Natxtr^ winch appealed fiom 
1802 *1 806, he gave < lear expression to the theory of “ desc»*nt with 
modification.” He belicicd that simple forms (J^rolists), winch he 
toimod “zoophytes,” w^ere “the primitive types Irom whicliall the 
organisms of the higliei classes bad arisen by gr.nliiiil develojmient.” 
“Eveiy living creature lias a potentiality *’1 endless iimdilitatioii 
of adapting its strintuic to the cliauges in th»* ( w^otld ” 
Ho also maintained that each spccios ha* its day oi ptMiod, at the 
end of which it does nut become extinct, but lias sjmjily censed In 
be, because it has become something else. Thut lie stated tlic tluoi y 
ot descent w’ith much cleainess, ami witl a Hii/lieient Imi kground of 
actual knowledge of forims, must be acknow Jedg« d bj all ; the only 
diliiculty relates to the question of ]iiioiity. The Inst vomme of 
his biology was publisbcd in 1802, Imt he stnfis tli.d this had been 
written imout 1796 Now' it was not till 18ol thut Lamaick iiist 
began to free himself fiom the traditional dogma of tlic immuta- 
bility of sjiecies, and to publish his views of f volution. Neither 
Goethe nor Oken can bo said to have done much more tlian fidlow 
up the ironical inBinuatioii.s of Buffoii (1763-76) and the ingonioue 
suggestions of Erasmus Darwin, whose Zoononua was translated 
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The above facts, which are all that we know about Tribonian, 
rest on the authority of his sontexnporary Procopius and of the 
various iniperial constitutions already cited. There are, however, 
two articles in the Lexicon of Suidas under the name “Tribonianos.” 
They appear to be different articles, purporting to refer to different 
l^rsons, and liave been generally so received by the editors of 
Suidas and by modern le^l historians. Some authorities, how- 
ever, as for instance Qibbon, have supposed them to refer to the 
same {lorson. The first article is unquestionably meant for the 
jurist. It is based on Procopius, whose very words are to some 
extent copied, and indeed it adds nothing to what the latter tells 
us, except the statement that Tribonian was the sou of Macedonianus, 
was dirS SLKtiydpiav tQp vvdpxtov, and was a heathen and atheist, 
wholly averse to the Christian faith. The second article says that 
the Tribonian to whom it refers was of Side (in l*aniphyUa), w'as 
also dir6 diKrryfipwv rm inrdpxut^t a man of learning, and wrote 
various books, among which are mentioned certain astronomical 
treatises, a dialogue On Happiness^ and tw'o addresses to Jn.stinian. 
None of these books relate to law' ; and the better opinion seems to 
be that there wore two Tnbomans, apparently eon tern pot aries, 
though iKtssibly some of the attnhiitcs of the jurist have been, by 
a mistalce of the compilers or transcribors of the Lexicon of Suidas, 
extended to the man of lotteis of the same name. 

The character which Procopius jjives lo the jurist, even if touched 
by personal spite, is entitled to sjjirio crcdon<-c, because it is con- 
tained in the JUstories and not in the sctiiulalous and secret 
Anecdota, It is as follows Tribonian w'as a man of great 
natural powers, and had attained as liigh a culture as any one of 
his time ; but ho was greedy of money, capable of selling justice 
for gain, and every day ho repealed or enacted some law' at the 
instance of people who purcliascjl ibis from him accordiim to their 
several needs. . . . Ho w'as pleasant in manner and generally agfree- 
able, and able by the abuiubiiieo of his accomplishments to cast into 
the shade his faults of avarice ” {Pers . , i. 24, 26). In the Amedota 
Procopius adds as an illustration of Justinian’s vanity the story 
that he took in gooil faith an observation made to him by Trtlionian 
wliile sitting as assessor, that he (Tribonian) greatly feared that 
the emperor might some day, on account of his piety, be suddenly 
carried up Into heaven. This agices with the character for ilattoiy 
which the minister seems to ha ve enjoyed. The charge of heathenism 
wo find in Suidas is probable enough ; that is to suy, Tribonian may 
well have been a crypto-pagan, like many other eminent courtiers 
and litterateurs of the time (including Procoiuus himself), a |)crsou 
who, while professing (Ihiistiatiily, w'as at least indifferent to its 
dogmas and rites, cherishing a soutimental recollection of the older 
and more glorious days of the emjiirc. 

In modern times IViboiiian lias been, as the master workman of 
Justinian’s codification and legislation, charged with three offences, 
—bad Latiiiity, a defective axraiigement of the legal matter in the 
Oodc and JJigest, and a too fieo handling of the extracts from the 
older jurists iiicliidod in the latter compilatiou. The first of these 
charges cannot be denied ; but it is hard to see why a lawyer of the 
6th centuiy, himself born in a Crook-speaking part of the empire, 
should be expected to write Latin as pure as that of the age of 
Cicero, or oven of the ago of Caius and the Antonines. To the 
second charge also a plea of guilty 7nust be entered. The (7ode 
and Difjeat are badly arranged according to our notions of scientific 
arrangoraont. These, however, are modern notions. The ancients 
geiienilly cared but little for what we call a philosophic distribu- 
tion of topics, and Tribonian seems to have merely followed the 
order of the Perpetual Edict whieli custom had alrea^ly established, 
and from which custom woiilil perhaps have refused to permit him 
to depart. Ho may more fairly be blamed for not having arranged 
the extracts in each title of the Digest according to some rational 
principle , for this would have been easy, and would have spared 
much trouble to students and practitioners ever since. As to the 
third complaint, that the oompilers of the DigeM altered the ex- 
tracts they collected, cutting out and inserting words and sentences 
at their own pleasure, this was a process absolutely necessary ac- 
cording to the instructions given them, which were to prejiai'e a 
compilation representing the existing law, and to be used for the 
actual administration of justice in the tribunals. Tlio so-called 
Smbiemata (insertions) of Tribonian were therefore indiHi>en8able, 
though, of course, we cannot say whether they were always made in 
the best way. Upon the whole subject of the codification and legis- 
lation in which Tribonian boro a part, see Justinian. 

Tribonian, from the little we know of him, would seem to have 
been a remarkable man, and in tbo front rank of the great ones of 
his time. There is nothing to show tliat he was a profound and 
philosophical jurist, like Papinian or Ulpian. But he vraa an 
energetic clear-headed man, of great practical force and skill, cul- 
tivated, accomplished, agreeable, fiexiblo, jiossibly unscrupulous, 
just the .sort of person whom a restless des^xit like Justinian finds 
useful. His interest in legal learning is proved by the fact that 
he had collected a vast legal library, which the compilers of the 
Digest found valuable (see const. Tanta). 

The Oflual criticiiina on Tribonian may be found In the Anii-Ttibonianut 
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(1567) of Franeis Hotman, the aim ef which is shown by its alternative titte, 
mw diteureus in quo juriepruimtim Tribontanem ttorUitoB el legum patrianim 
exeeltenlia exhibetur ; and an answer to them in J. P. von Lndewig, Fite Jim* 
itniaai et Timdorm^ nec nan Triboniaml, (J. BB.) 

TRIBUNE (tribunue) was a name assigned to officers 
of several difiTerent descriptions in. the constitution of 
ancient Borne. The connexion of the word with tribus;^ 
“tribe,” is obvious. The original tribunes were no doubt 
the commanders of the sever^ contingents of cavalry and 
infantry which were supplied to the Roman army by the 
early gentilician tribes, — ^the Ramnes, the Titles, and the 
Luceres. In the historical period the infantry in each 
legion were commanded by six tribunes, and the number 
six is probably to be traced to the doubling of the three 
tribes by the incorporation of the new elements which 
received the names of Bamnes secundi^ TUies secundiy 
, Lucerec aecundi. The tribuni celerum or commanders of 
the cavalry no longer existed in tbo later times of the 
republic, having died out with the decay of the genuine 
Roman cavalry.^ So long as the monarchy lasted these 
tribunes were doubtless nominated by the cominander-in- 
ebief, the king ; and the nomination passed over on the 
establishment of the republic to liis successors, the consuls. 
But, as the army increased, the popular assembly insisted 
on having a voice in the apj)ointments, and from 362 B.c. 
six tribunes wore annually nominated by popular vote, 
w^liile in 311 the number was raised to sixteen, and in 207 
to twenty-four, at which figure it remained. The tribunes 
thus elected ranked as magistrates of the Roman people, 
and were designated tnhurd milititm a pojmJoy while those 
who owed their office to the consuls bore the curious title 
of tribuni rufuli. The rights of the assembly passed on to 
the emperors, and “tlie military tribunes of Augustus” 
were still contrasted with those nominated in the camp by 
the actual commanders. The obscure designation trilnmus 
mranusy “ tribune of the treasury,” had also, in all prob- 
ability, a connexion with the early organization of the 
army. The officer thus designated was at any rate the 
imyrnaster of the troops, and the soldier who was defrauded 
of his pay was allowed to exact it from this tribune by a 
very summary process. There was still another and im- 
portant class of tribunes who owed their existence to the 
army. In the long struggle between the patrician and 
plebeian sections of the population, the first distinctions 
in the public service to which the plebeians forced their 
way were military, and the contest for admission to the 
consulate vras in large part a contest for admission to the 
supreme command of the national forces. In 445 b.c., the 
year in which mixed marriages of patricians and plebeians 
were for the first time permitted, power was given to the 
senate (then wholly patrician) of determining from year 
to year whether consuls or military tribunes with consular 
authority {tribuni militares conaulari potestate or imperio) 
should be appointed. But, even when the senate decided 
in favour of electing tribunes, no election was valid without 
the express sanction of the senate superadd cd to the vote 
of the centuriate assembly. If it happened to be too in- 
vidious for the senate openly to cancel the election, it was 
possible for the patricians to obtain a decision from the 
sacred authorities to the effect that some religious practice 
had not been duly observed, and that in consequence t))o 
apijointment was invalid. According to tradition, recourse 
was had to this device at the first election, a plebeian 
having been successful. Forty-five years elapsed after the 
creation of the office before any plebeian was permitted ta 
fill it, and it was held by very few down to the time at 
which* it was abolished (367 b.c.) and the plebeians were 
fully admitted to the consulate. The number of consular 

1 In the legends of the foundation of the republic Bioitus is repre- 
sented as having exercised authority, when the king was banished, 
merely by virtue of holding the office of tribunvs eelmfm. 



tribtmes elected on etush occasion varied from three to six ; { 
there was no year without a patrician, and to the patrician 
members were probably confined the most highly esteemed 
duties, those relating to the administration of the law 
and to religion. 

But by far the most important tribunes who ever existed 
in the Boman community were the tribunes of the com- 
mons {triJlyuni plebU). These, as has been explained in 
Bomb (vol. xx. p. 736 sq,), were the most characteristic 
outcome of the long struggle between the two orders, the 
patrician and the plebeian. When in 494 b.c. the plol^ian 
legionaries mot on the Sacred Mount and bound themselves 
to stan(3l by each other to the end, it was determined that 
the plebeians should by themselves annually appoint ex- 
ecutive officers to stand over against the patrician officers, 
— two tribunes (the very name commemorated the military 
nature of the revolt) to confront the two consuls, and two 
helpers called sediles to balance the two patrician helpers, 
the qusestors. The name asdile is obviously connected with 
»de$y a temple,’’ and is an indication of the fact that there 
was a religious core to the insurrection, just as there was 
a religious core to the patrician opposition. The temple of 
Diana and Ceres on the Aventine Hill became for a time 
to the plebeians what the temple of Saturn was to the 
patricians, — their official centre and their record office. 
The insurgent leaders also pressed religion into their 
service in another way. The masses assembled on the 
Sacred Mount bound themselves by a solemn oath to re- 
gard the persons of their tribunes and mdiles as inviolable, 
and to treat as forfeited to Diana and Ceres the lives and 
property of those who offered them insult. That this 
purely plebeian oath was the real ultimate basis of the 
sanctity which attached to the tribunate during the whole 
time of its existence can hardly be believed, tliough this 
view has had powerful support both in ancient and in recent 
times. The revolution must have ended in something 
which was deemed by both the contending bodies to be a 
binding compact, although the lapse of time lias blotted 
out its terms. The historian Dionysius may have been 
only technically wrong in supposing that peace was con- 
cluded between the two parties by the fetial priests, with 
the forms adopted by Borne in making treaties with a 
foreign state. If this were fact, the “socrosanctity” of the 
tribunes would be adequately explained, because all such 
formal fmlera were “sacrosanct.” But, notwithstanding 
that the plebeians may safely be assumed to have been 
conscious of having to a large extent sprung from another 
race than the patricians and their retainers, it is not likely 
that the feeling was sufficiently strong to permit of the 
compact taking the form of a treaty between alien jiowers. 
Yet there must have boon a formal acceptance by the 
patricians of tlie plebeian conditions ; and most probably 
the oa.th which was first sworn by the insurgents was after' 
wards taken by the whole community, and the “sacro- 
sanctity” of the plebeian officials became a part of the 
constitution. There must also have been some constitu- 
tional definition of the powers of the tribunes. These 
rested at first on an extension of the power of veto which 
the republic had introduced. Just as one consul could 
annul an act or order of his colleague, so a tribune could 
annul an act or order of a consul, or of any officei inferior 
to liim. There was no doubt a vague understanding that 
only acts or orders which sinned against the just and 
established })ractice of the constitution should be annulled, 
and then only in cases affecting definite individuals. The 
tribune was to give his help against illegality in concrete 
instances. The cases which arose most commonly concerned 
the administration of justice and the levying of troops. 

Although the revolution of 494 gave the tribunes a foot- 
hold in the constitution, it left them with no very definite 


resources against breaches of compact by the patricians. 
The traditional history of the tribunate from 494 to 451 
B.c. is obscure, and, so far as details are concerned, nearly 
worthless ; but there is a thread running through it which 
may well be truth. We hear of attacks by patryians on 
the newly won privileges, oven of the assassination of a 
tribune, and of attemi)ts on the i)art of the plebeians 
to bring patrician offenders to justice. The assembled 
plebeians attempt to set up a criminal jurisdiction for 
their own assembly parallel to that practised by the older 
centuriate assembly, in which the nc.bles possess a pre- 
|X)nderating infiuence. Nay, more, the plebs attempts 
something like legislation ; it passes resolutions which it 
diopes to force the patrician body to accept as valid. As 
to details, only a few are worth notice. In the first place, 
the number of tribunes is raised to ten, how w’e do not 
know ; but apparently some constitutional recognition of 
the increase is obtained. Then an alteration is made in 
the mode of election. As to the original mode, the ancient 
authorities are hopelessly at variance. Some of them 
gravely assert that the appointment lay with the assembly 
of the curiae — the most ancient and certainly the most 
patrician in Home, even if we allow the view, which, in 
s})ito of great names, is more than doubtful— that the 
plebeians were members of it at any time wlien it still 
possessed political importance. The opinion of Mommsen 
alK)ut the method of election is more plausible than the 
others. It was in accordance with the Homan spirit of 
order that the tribunes, in summoning their assemblies, 
should not ask the plebeians to cotno en masse as individuals, 
and vote by heads, but should organize their supporters in 
bands. The curia was certainly a territorial district, and 
the tribunes may have originally used it as the basis of 
their organization. If tribunes were elected by j)lebcians 
massed curicUim^ such a meeting would easily be mistaken- 
in later times for the comiHa cumafa. At any rate, a 
change was introduced in 471 by the Publilian Law of 
Volero, which directed that the tribunes slioul<l be chosen 
in an assembly organized on the basis of the Servian or 
local tribe, instead of the curia. This asstjinbly was the- 
germ o1 the cormtia tribvta. The cjucstion by what authoi ity 
the Law of Volero w^as sanctioned is diflicnlt to answer. 
Possibly the law was a mere resolution of the jilebeians 
with which tlio patricians did not interfere, because tlicy 
did not consider that tlie mode of election w'as any concern 
of theirs. In the first period of tlie tribunate the tribunes 
almost certainly agitated to o]»1ain for their supporters a 
share in the benefits of the state domain. And, whatever 
view may be taken of the movement which led to the 
decemvirate, an im])ortant (‘lenient in iiw’as of a certainty 
the agitation carried on by the tribunes for the reduction, 
of the law of Borne to a written code. Until they obtained 
this, it w'as impossible for them effectually to protect tlioso 
who appealed against harsh treatment by the consuls io. 
their cajiacity of judges. 

During the doceiiiviiate tlie tribunate was in alKjyiiiice, It was 
called into life again by the revolution of 449, wliK'ii gave Iho 
tribunes a consideiably 8lr«)iiger position. Their ycrsoiial piivi- 
legos and those of the ivdiles were renewed, uliile sacrowinctity was 
attached to a body of men called judbrs dccemviirt^ who seem to 
have been the legal assistants of Ibo tribunes. The load v\«h o)K'n<‘tl 
up to valid legislation by the tiibuncs througli the asst inldy of the 
tribes, but in this respeet they weie submitted to the (ontiol of tin* 
senate. The growth of the influence of tlie Inbc' a^'acnibly over 
legislation belongs rather to the liistorv of tlie Com in 
to that of the tribunate. After the Hortensian Law of '2S7 n c down 
to the end of the republic m^arly all the h-gisJation ol Rome w’as 
in the hands of the tribunes. ^Ihe details of the histoiy ot the 
tribunate in its second jieriod, from 449 to n ‘’.j arc hardly less 
obscure than those wdindi belong to the earlier time. 1 here was, 
bow'ever, on the whole, undoubtedly an advauc'e in dignity and 
importance. Gradually a right was aequii ud of watehing and inter- 
fering with the proceedings of the senate, and even with legislatioiu 



Whether the absolnte right of reto had been achieved before 367 
may well l>e doubted. But the ori^nal uuxilminy or right of pro- 
tecting individuals, was, during Uiis period, undergoing a very 
remarkable expansion. From forbidding a single act of a mams- 
trate in relation to a single person, the tribunes advanced to for- 
bidding by anticipation all acts of a certain class, whoever tho 
persons affected by them might prove to be. It theroforc bocame 
useless for the senate or the comitia to pass ordmatices if a tribune 
was ready to forbid the magistrates to carry theni out. Ultimately 
the more announcement m such an Intention by a tribune was 
sufficient to cause the obnoxious project to drop : that is to say, the 
tribunes acouired a right to stop all business both in the delibera- 
tive assembly, the senate, and in the legislative assemblies, the 
comitia, Tlie technical name for this right of veto is irikreemo. 
To what extent the tribunes during the time from 440 to 367 look 
part in criminal proaeoutions is matter of doubt. The XII. Tables 
had settled that offenders could only l)e punislied in j>erson by the 
centuries, but tradition imeaks of prosecutions by tribunes l>cfore 
the tribes where the penfdty sought was pecuniary. 'Hie two main 
objects of the tribunes, however, at tho time of which we are speak- 
ing were the opening of the consulate to plelxsiana and the regula- 
lion of the state domain in the interests of the whole community. 
Both were attained by tlie Licinio-Soxtian Laws of 367. 

Then a considerable change came over the tribunate. From being 
an opposition weapon it became an important wheel in the regular 
macnino of state. The senate became more and more plebeian, and 
a new body of nobility was evolved which comprised both orders 
in the state. The tribunes at first lielonged to tlio same notable 

E lobeian families which attained to the consulate. The old friction 
etween senate and tribunes diaap]»careil. It was found that tlie 
tribunate served to fill some gaps in the constitution, and its power 
was placed by common consent on a solid constitutional basisi 
From 867 to 184 ii.a (when Tiberius Gracchus became tribune) the 
tribunate was for the most part a mere organ of senatorial govern- 
ment As the change made by the Gracchi was rather in tlie 
practice than in the tlicory of the tribunate, it will bo convenient 
at this point to give a definite sketch of the conditions and privi- 
leges attaching to the office. 

£ven after the difference between patrician and plebeian birih 
had ceased to be of much practical consetpicnco in other directions, 
the plebeian character was a necoasity for the tribune. When the 
patricians P. Sulpicius Rufus and, later, P Clodius (the antagonist 
of Cicero) desired to enter on a deraagtigic course, they were com- 
piled to divest themselves of their patrician quality by a peculiar 
legal process. Kven the patricians who became so by mere fiat of 
tho emperors were excluded from the tribunate. The other neces- 
sary qualifications were for tho most part such as attached to the 
other Roman magistracies, — complete mtizonshi]), absence of pertain 
conditions regarded as disgracofu), fulfilment of military duties. 
The minimum age required for tho office was, as in the cose of the 
qusestorship, twenty-seven. The tribunate stood outside the round 
of magistracies the conditions of which were regulated by tho 
Viilian Law of 180 b.o. The election took place in a purely pleWiaii 
assembly, ranged by trilies, under the presidency of a tribuno 
selected iy lot. The tribune was bound by law to see a complete 
set of ten tribunes appointed. Tecbnit*ally, the tribunes were 
reckoned, not as magistrates of the Homan i>eople, but as magis- 
trates of the Roman plebs ; they therefore liad no special robe of 
office, no lictors, but only messengers (vialores), no official chair, 
like the cumle seat, hut only benches (mfmUia), Their right to 
summon the plebs together, whether for tho purpose of listening 
to a speech (in wliich case the meeting was a coixiio) or for jiassing 
ordinances {emnitia, trihata\ was rendered absolute by the ** laws 
under sacred sanction ” (Jeges sctcraist), which had been incorpor- 
ated with the constitution on tho abolition of the decemvimte. 
The right to summon the senate and to lay business before it was 
acquired soon after 367, but was seldom exercised, as tho tribunes 
had abundant means of securing what they wanted by pressure 
applied to the ordinary presidents, — the consuls or tho urban 
praetor. When an iiUerregnwn came about and there were no 
"magistrates of the Roman people,” the plebeian tribunes became 
the proper presidents of tho senate and conductors of ordinary 
state business. At the end of the republic tliero wore iniorregna 
of several months* duration, wdien tho tribunes held a position of 
^ore than usual importance. A tenure of the tribunate did not, 
until a comparatively late period (probably about the time of the 
Second Punic War), confer a claim to a permanent seat in tlie 
senate. The candidates for the office were mainly young men of 
good family who were at the beginning of their politic3 career, 
but the office was oiften filled by older men of ambition who were 
struggling upwards with few advantages. The plebeian lediles 
ver^ soon after 867 became dissociated from the tribunes and as- 
fiooiated with the cmule sediles, so that in the political hierarchy 
they really ranked higher than those who were originally tlieir 
suirarior officers. 

The real kernel of the tthihati6*8 power consisted in his inter- 
0698(0 or right of annulling ordinances, whether fVamed by tbe senate 


or proposed by a magietcate totheem4SMa, we issued by gnoagistoiiia , 
in purauanee of his office. From 367 b.o. down tp the time of the 
Grucchi tho power of veto in public matters was on the whole used 
in the interests of the aristocratic governing families to cheek, 
opposition arising in their own ranks, A reedcitrant consul wae 
most readily brought to obedience liy an exercise of tribunician 
power. But, although modern leaders of the ancient liistorians 
ai*e apt to cairy away the idea that the tribunate was an intensely 
political office, it is safe to say that the occasions on which tiibnnes 
found it {possible to play a prominent {>art in politics were extremely 
few, even in the late republic. On the other hand, the tribunes 
found a field for ooustant activity in watching the administratiem 
of justice and in rendering assistance to those who had received 
harsh treatment from the magistrates. Tlie tribunes were in fact 
primarily legal functionaries, and constituted in a reny the only 
court of appeal in republican Rome. It was to this ena that they 
were forbidden to pass a whole night away lltom the city, except 
during the Latin festival on the Alban Mount, and that they were 
expected to keep their doors open to suppliants by night as well 
as by day. They held court by day iu the Formn close by the 
I^ircian basilica, and frequently made elaborate legal inquiries into 
eases where their help was sought. Naturally this ordinary hum- 
drum work of the tribunes has left little mark on tbe pages of the 
historians, but we hear of it not un frequently in Cicero’s speeches 
and in other writings which deal with legal matters. According to^ 
the general ])rinciple of the constitution, magistrates could forbid 
the acts of magistrates equal to or inferior to themselves. For this 
purjpose the tribunes were deemed superior to all other officers. If 
a tribune exercised his veto no other tribune could annul it, for the 
veto could not be itself vetoed, but it was possible for another tri- 
bune to protect a definite individual from tho consequences of dis- 
obedience. The number of the tribunes (ten) made it always pos- 
sible that one might baulk the action of another, except at times 
when ]>opular fooling w^as strongly roused. In any case it was of 
little use for a tribune to move in any imj^ortant matter unless lie 
had secured the co-oi>omtion or at least the neutrality of all his 
colleagues. The veto was not, however, absolute in all directions. 

In some it was limited by statute ; thus the law passed by Gaius 
Gracchus about the consular provinces did not permit a tribune ta 
veto the nniiual decree of the senate concerning them. When there 
was a dictator at tbe head of the state, the veto was of no avail 
against him. One of the important political functions of the tri- 
bunes was to conduct prosecutions of state offenders, particularly 
ex-magistrates. These prosecutions liegan with a sentence pro- 
nounced by the tribune imon tho culprit, whereupon, exercising the 
right given him by the All. I'ables, tho culprit appealed. If the 
tribune sought to inflict punishment on the culprit’s person, the 
appeal was to the assembly of the centuries ; if he wished for a 
large fine, the appeal was to the assembly of the tribes. As the 
tribuno had no ri^it to summon the centuries, he had to obtain the 
nocBssaiy meetings through the urban pnetor. In the other event 
he himself called together the tribute assembly and proposed a bill 
for fining the culprit. But tho forms of trial gone through were 
very similar in both cases. 

It is commonly stated that a great change passed over the tri- 
bunate at the time of the Gracchi, and that from their day to tho 
end of the republic it was used as an instrument for setting on foot 
political agitation and for inducing revolutionary changes. This 
view is an inversion of the facts. The tribimate did not create the 
agitation and the revolutions, but those found vent through tho 
tribunate, which gave to the democratic leaders tho hope that 
acknowledged evils might be cured by constitutional means, and 
in the desperate struggle to realize it the best democratic tribunes 
strained tne theoretic powers of their office to their ruin. For the 
bad tribunes did not liesitate to use for bad ends tho powers which 
had been strained iu the attempt to secure what was good. But 
herein tbe tribunate only fared like all other parts of tho republican 
constitution in its last period. The consuls and the senate were at 
least as guilty as the tribunes. After a severe restriction of its 
powers by Sulla and a restoration by Poinpey, which gave a twenty ‘ 
years* resjnte, the tribunate was merged into the imperial con- 
stitution, of which indeed it became the chief cornor-stone. The 
emperors did not became tribunes, but took up into their privileges 
the essence of the office, the *Hribunician authority.** This dis- 
tinction between the essential principle of the office and the actual 
tenure of the office was a creation oL the late republic. Pompey, 

Ibr example, when he went to tlie East, was not made proconsul 
of all the Kastem prorinc.es, but he exercised in them a “pro- 
consular authority '* which was superior to that of the actual pro- 
consuls,-— an authority whicli was tho prototype of the imperial 
authority on its military side. Similarly the emperor, as civil 
governor, without being tribune, exercised powers of like quality 
with the powers of the tribune, though of superior foi’ce. By virtue 
of his tribunician authority he acquired a veto on legislation, he 
became the supreme court of appeu for the empirei and to his per- 
son was attached the ancient sacrosauctity. Augustus showed the 
highest statesmanship in founding his power upon a tinetamorphosed 
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txi)}Utiat«i rattier) than upon a meftamorphosed diotatonhip, upon 
traditions which were democratic rather tiian upon traditions which 
were patrician and optimate. The tribunes continued to exist till 
a late period^ with K^adually yanislung dignity and rights ; but it 
is not necessary here to tiace their decay in detail. 

The name ** tribune " was once again illmninated by a jmssing 
glory when assumed by Cola di Kionzi. Tbe movement which he 
Fieaoed was in many respects extremely like the early movonieute 
of the plebeians against the patricians* and his scheme for uniting 
Italy in on^ free republic was strangely parallel with the greatest 
dream of tbe Gracchi. See Kr)M,B, vol. xx. p. 800 sq. 

The history of the tribunate Is interwoven with that of Rome, ond miiet, in 
a larM extent, he souaht for in the same sources. The prluci]>les attachiupt to 
the onioe arejprofoundly analysed by Mommsen in his Staattmht, and arc clcaily 
set forth by E. Herzog in his (Jeschichte u, Byntem der rimiselufn SUui/nverJimHng 
(Leipslc, tSM). (J.B, U) 

TJEWECHINA, TUICHINOSIS. See Nbmatoidea, and 
Parasitism, vol. xviii. p. 270. 

TKICHINOPOLI, a district of British India, in the 
Madras presidency, lying between 10® 37' and 11* 30' N. 
lat. and 78® 12' and 79® 30' E. long. Its area is 3561 
square miles. It is bounded on the north and north-west 
by Salem, on the north and north-east by South Arcot, 
on the east and south-east by Tanjore, on the south by 
Pudukottai state and Madura, and on the west by Coim- 
batore. The surface is generally flat, though diversified 
by masses of crystalline rock, of which the Trichinopoli 
rock in the fort is a well-known example. The district 
is well wooded, though notliing worthy of the name of 
forest is to bo found in it. The only mountains are the 
Pachaimalais, which rise to 2500 feet and extend into 
Salem district. The Kavbri (g,v.) and its branch the 
Colerun are the only rivers of any importance. Triclii- 
nopoU has numerous roads, and the South Indian Kailway 
traverses it from east to west. The climate is very hot, 
and not liable to great variations; the annual average 
rainfall is about 38 inches. 

In 1881 the population of the district was 1,21 5,033 (males 586,434, 
females 628,599), of whom Hindus numbered 1,119,434, Moham- 
medans 34,104, and Christians 58,809. The only town with a 
population exceeding 10,000 is Trichinopoli, the capital, with 
84,449 inliabi touts. This city is chiefly noticeable for its strong 
fort, perched on a granite peak 500 feet high, and the group of 
temples and temple buildings situated on and aroimd it. Tiie town 
next in iniporiauce is Sbijunoam (g.v.). The chief crops of tho 
district are nee, cotton, tobacco, indigo, sugar-cane, cocua-nul, 
plantain, aroca-nut, and chillies ; and tho most important local 
industries are weaving and the manufacture of cigars. The prin- 
cipal exports are gram of all kinds, especially rice ; the imports, 
tobacco and salt. In 1885-86 the gross revenue of the district 
was £225,896, the land-tax yielding £185,889. Trichinopoli dis- 
trict, along wdtli the rest of the Carnatic, of which it fonned part, 
passed to the Hritish by treaty in 1801. 

TRIG TRAC. See Backgammon, vol. iii. p. 199. 

TRICYCLE. Though velocipodos wero made and used 
more than one hundred years ago, none were practically 
successful until the brothers Starley constructed in 1876 
the Coventry tricycle. One of tho earliest descriptions 
of a cycle occurs in the Jcmmal de Paru of 17*h July 
1779. Somewhat later M. Richard invented a machine 
driven by mechanism almost identical with that of the 
modern omnicycle, but without the expanding segments. 
Early in the 19th century the cranked axle worked by 
treadles and levers came into fashion ; then the heavy 
four-wheelers were preferred. All these machines, how- 
ever, laboured under three fatal defects : it was almost 
impossible to drive them up-hill, to check them in going 
dowm-hill, and to jirovent their overturning in rounding 
a corner. 

It was the success Oi the early bicycle (see Bicycle) 
which suggested the belief that a serviceable tricycle could 
be made. One of these bicycles was specially constructed 
for ladies, the hind wheel being placed well on one side ; 
but, though it could be ridden, it was not a commercial 
success. The brothers Starley, by putting a sciiond small 
wheel in front of the large driving wheel and on the same 
side as the small hind wheel, gave stability to the machine; 


it was steered by turning the small wheels opposite waya^ 
and driven by the large wheel by means of cranks and 
connecting rods. The same machine with chain driving 
—-the Coventry rotary— is still very largely used. In 
1877 James Starley, it is believed without any knowledge 
of the gear used by Fo^vler for traction engines, ro-in- 
vented the same differential gear for tricycles. By this 
the same force is, under all circumstances, applied to each 
of two equal driving wheels, and the evil effects of driving 
a single wheel are done away with. This gear was used 
in the original Salvo tricycle, which is tho type of the 
surest machine at the jirescmt day. In the early days of 
the modern tricycle other designs wero carried out, which 
have now become practically olwolotc. In one form the 
hind wheel of a bicycle was replaced by a pair of equal 
wheels, one on each side, but tho instability of such a 
construction was fatal. In another, the Challenge, the 
two wheels were placed in front of the large driver and 
turned together to steer tho machine ; stability was ob- 
tained by putting the rider in front of tlio large wheel 
and lower down, the power being communicated by cranks 
and connecting rods. But the w^eight of this machine and 
the small proportion of the load on the driving wheel were 
serious defects. 

Single-Driving rear-steerers were at this time very com- 
mon, and, though highly objectionable, are still to be seen. 
Rear-steerers were improved by making both front wheels 
drivers and allowing for the overrunning of one or the 
other by clutch, as in tho Cheylesrnore, or by ratchet driv- 
ing ; but steering by the hind wheel is essentially wrong, 
and these machines are avoided by experienced riders. 
Rear-steerers have, however, lately been made with a 
througli axle and differential gear (Rover), the rider being 
placed further back so as to increase tho load on tbe 
steering wheel ; but the evil of rear-steering is only re- 
duced, not removed. The clutch is also employed on some 
front-steerers ; and, though in certain respects it has an 
ad\antage over the differential gear, for general use it is 
not so suitable. The differential gear is an essential 
leature of the modern tricycle. 

In 1878 Messrs Doubleday and Humber patented the 
Humber machine, which is both driven and steered by 
the two front wheels, the rider being seated on a trailing 
backbone ami hind wheel as in the bicycle. This machine 
requires skill to manage : the steering is at first difficult 
to control and a spill over the liancllcs is quite possible ; 
under a skilful rider, liowevor, the TTumber is generally 
recognized as one of the fastest machines. It is steered 
by a cross handle, like the bicycle, and this metliod of 
steering, in spite of tho fact that it boxes the rider into 
tlie machine, is becoming \ery general in front steerers in 
place of the rack and pinion steering hitherto in use. The 
Cripper is a very popular example. The brake is an im- 
portant feature in roadster tricycles. It is always made 
to act on the box of the differential gear where that is 
used ; but in clutch or single-driven machines one or two 
independent band-brakes or spoon-brakes arc used. 

In early days tho steering wheel was made small to 
save weight ; the drivers were often 50 inclujs or more in 
diameter; and the machine was as shoit as iiossible. 
Owing to the discomfort attending a small vlicol and a 
short base the tendency at jircscnt is to inrniaso the size 
of the steering wheel and the length of the base, and 
to diminish the diameter of tho drivers, -two notable 
examples being tho Quadrant and the (Vescent Jt is 
usual, especially when small dri\ing wheels arc used, to 
gear the machine up, just as in tlie old da}.s they were 
commonly geared dowm ; that js, the chain wheel on the 
crank axle has more or fewer teeth than that on the wheel 
axle, and thus the wheels turn faster or slower than the 
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cranks^ or are equivalent to larger or smaller wheels. Two* 
speed gears are ^becoming general^ among which may be 
especially mentioned the Oryptodynamic. By means of 
these it is possible to change the gear of the machine so 
as to have a high gear under favourable conditions and a 
low gear when mud, wind, or an ascent make travelling 
difficult. Although chain gearing is used in nearly every 
machine made, connecting rods^ wheels, or bands are fitted 
instead to some machines. The necessity for such mechan- 
ism has been avoided by making the wheel axle also the 
treadle axle ; but great instability is the result. 

Machines in which the arms instead of the legs supply the power 
are made, aim are of immense service to those who have lost the 
use of their legs. 

Owing to the inconvenience caused by doorways being often too 
narrow to allow a tricycle to pass through, many machines are made 
to fold up into a narrower space or to wmt up like a telescope. 

It is important that the rider should be so placed that he can, 
without leaning forward, put most of his weight on the treadles, 
and this is more than ever needed as the steepness of an ascent in- 
creases, because the slope of the machine has a contrary effect. Slid- 
ing seats were arranged for this purpose ; but Mr Warner Jones has | 
made use of a swin^ng frame which tlie rider can lock in any posi- 
tion he pleases. It is this same swinging frame which gives such 
comfort to the rider of the Otto bicycle, placing him at all times 
in the position most suitable for the o<*casion. 

Carrier tricycles, in which due t)rovision is made for the proper 
distribution of the load, arc largely used by the ]K)8t-offico and by 
tradesmen in their business. 'J'hc “Coventry chair" is a kind of 
bath chair driven as a tricycle by a ndor behind. Wlien invalids 
have overcome a certain pwjudico as to the danger of this kind of 
vehicle, it will no doubt bo more generally used. 

In machines for two riders tlie riders sit aide by side {soeiMes) 
or one is placed before the other (tandems). Sociable machines are 
both front-steering and rear-atcenng. Uear-stcerors with each rider 
driving the wheel on his side only are nearly as objectionable as 
the single-driving rear-steerer. l<Vont-stccring sociables with dif- 
ferentiid gear are safe and comfortable ; hut all sociables are slow 
machines. For nearly every make of single tricycle there is a 
corresponding tandem. The Coventry rotary in the tandem form 
suffers more from the single-side driving than in the single form, 
the rear-steering machines not so much, owing to the greater weight 
which the steering wheel has to bear. The Humber is less sen- 
sitive in the steering, owing to the greater moment of inertia of the 
frame and the front rider. The front-stoorcr cannot bo made safer, 
blit an excellent tandem is formed by placing the rear-rider on a 
trailing tail as in the Humber. Tandems have an advantage over 
sociables and perhaps over single tricycles in tlie matter of speed ; 
they are, liowever, not quite so sale, and their appearance alone 
prevents many from riding them. Many social des and tandems are 
convertible into single machines with but little trouble. 

The followitiK tahloH of quiokost times which have heon accomplished up to 
the end of 1880 (certiOed by the National Cyclists’ Uinon) will show the com- 
parative value of the bicycle and tricycle us racing machines. 


On o prep(ired racing 2 ^th, 


Distance. 

Time, tricycle. 

Time, bicycle. 

1 mile 

2 min. 40 ’8 sec. 

2 min. 32*4 sec. 

5 miles 

14 „ 27*0 „ 

14 „ 18 „ 

20 

59 „ 10 6 „ 

59 „ 6*0 „ 

100 „ 

G hrs. 43 miii. 32 5 sec. 

5 hrs. 50 mill. 5*4 sec. 





Gmtct Utatance In one hour{“ 


On a pvhhc road. 

Land's End to John o’ Groats 1 < 5 days 10 hrs., tricycle. 

(alwut 870 miles) 1 5 „ 1 ,, 45 min., bicycle. 

Grenteet dtatance In 24 hour, { ^ ^ j 

TRIESTE (Oerm. Slav. Trst, liat. Ter^este), the 

principal seaport of the Austrian -Hungarian empire, is 
picturesquely situated at the north -ea.st angle of the 
Adriatic Sea, in the Gulf of Trieste and at the foot of the 
barren Karst Hills. The old town, nestling round the hill 
on which the castle stands, consists of narrow, steep, and 
irregular streets. It is connected by the broad and hand- 
some (Jorso with the well-built new town, which lies on 
the flat expanse adjoining the crescent-shaped bay, partly 
on ground that has been reclaimed from the sea. The 
prevailing air of the town is Italian rather than German. 
The castle, built in 1680, is believed to occupy the site of 
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the Roman capitol (see below). Near it is the t&thedbral 
of S. Giusto, an unimposing but interesting building, 
mainly of the 14th century, and incorporating fragments, 
of a Roman temple and early Christian churches. Don 
Carlos of Spain (d. 1855) is interred in the south aisle, and 
Fouch4, Napoleon’s minister of police, in front of the 
church, while the churchyard contains tlie grave and 
monument of Winckelmann, the aiJueologist, who was 
murdered at Trieste in 1768. The Arco di Riccardo, also* 
in the old town, derives its name from a popular delusion 
that it was connected with Richard Coeur-de-Lion, but ia 
probably an arch of a Roman aqueduct. A collection of 
Roman antiquities found in or near the town has been 
formed near the castle. The most prominent building in 
the new town is the Tergesteo, a huge edifice containing 
the exchange and numerous shops and offices. The new 
municipal buildings, with the handsome hall of the pro- 
vincial diet, the Palazzo Revoltella, the offices of the 
Austrian Lloyd’s, and the handsome old exchange are 
also noteworthy. The church of S. Maria Maggiore is. 



Plan of Trieste. 


a characteristic specimen of Jesuit architecture, and the 
new Greek church is one of the handsomest Byzantiiio 
structures in the empire. The city hospital has accom- 
modation for 2000 patients. The huge Politeama is the 
largest theatre. In front of the Palazzo Revoltella is a 
monument to the emperor Maximilian of Mexico, who had 
been an admiral in the Austrian service. His sumptuous 
chateau of Miramar is one of the lions of the neighbour- 
hood* The capacious harbour, consisting of two parts, the 
old and the new, is protected by extensive moles and 
breakwaters, and has been greatly improved within the 
last ten or fifteen years. From tlie harbour the Canal 
Grande extends into the town, allowing large vessels to 
unload at the warehouses. At the end of the Molo Sta 
Teresa is a lighthouse upwards of 100 feet high. The 
population of the town (6424 in 1758) and district of 
Trieste in 1880 was 144,844, of whom 74,544 belonged 
to the town proper and 133,019 to the town and suburbs. 
The town population is very heterogeneous, but the Italian 
element far exceeds all the rest. There are about 5000 


* These two by the same rider. 
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(^enuans and also numerous Greeks, English, and French. 
The population moludes 26,000 Slavs, most of 'whom live 
in the country districts and are engaged in agriculture. 

Trieste has been a free imperial port since 1719. It may be said 
to nearly monopolize the trade of the Adiiatic, and has long 
eclipsed its ancient rival Venice. The annual value of its exports 
and imports is about 30 millions sterling. Among the chief im* 
ports are coffee, wine, fruit, grain, tobacco, petroleum, cotton, coals, 
and manufactured goods of various kinds ; tlie exports include 
iqpirits, liqueurs, sugar, meal, timber, class, and machinery. Large 
quantities of fish are sent to Vienna. In 18df> the port was enterm 
by 6971 vessels with an aggregate burden of 1,267,946 tons. The 
trading fleet of Trieste numbers about 500 ships of 100,000 tons 
burden. The chief shipping company is the Austrian Lloyd’s, 
founded in 1836, the steamers of which ply to the Mediterranean 
pofEs, Alexandria, Constantinople, the Black Sea, Ac. The exten- 
sive wharfs and dockyards of the company lie to the south of the 
town. The chief branches of industry practised at Trieste are 
shipbuilding, soap- boiling, machine > making (especially marine 
en^nes), tanning, browing, rope-making, and the manufacture of 
liqueurs (rosoglio). Trieste is the seat of government for the so- 
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caped Kiistenland or Coast district, and is the seat of naval andt 
military commanders and other officials. The town council, pre- 
sided over by the podesta, is also the diet of the crownland of 
Trieste (36 square miles). Trieste is the seat of the bishop of 
Capo d’lstria. 

Uisiory . — At the time of the foundation of Aquileia by the 
Romans, the district which now includes Trieste was occupied by 
Celtic and Illyrian tnbes ; and the Roman colony of Tergesto does 
not seem to have been established till the reign of Vespasian. After 
the break-up of the Homan dominion Trieste shared the general for- 
tunes of Istria and passed through various hands. From tlie em- 
peror Lothairc it received nn iiidei)endont e.xistence under its count- 
bishops, and it maintained this position down to its capture by 
Venice in 1203. For the next 180 years its hi.story consists chiefly 
of a series of conflicts with this city, which were finally put an 
end to by Trieste placing itself in 1382 under the protection of 
I^opold in. of Austria. The ovcrloidship thus established in- 
sensibly developed into actual possession ; and except in tlm 
Napoleonic period (1797-1805 and 1809-1813) Trieste has sines 
remained an integral part of the Austrian dominions, 

TRIGGER-FISH. See Filk-Fish. 


TRIGONOMETRY 


T rigonometry is primarily the science 'which is 
concerned ‘with the measurement of piano and 
spherical triangles, that is, with the determination of three 
of tho parts of such triangles when the numerical values 
of the other three parts arc given. Since any plane tri- 
angle can ho divided into right-angled triangles, the solu- 
tion of all plane triangles can he reduced to that of right- 
angled triangles; moreover, according to tho theory of 
similar triangles, tho ratios between pairs of sides of a 
right-angled triangle depend only upon tho magnitude of 
the acute angles of the triangle, and may therefore be 
regarded as functions of cither of the.so angles. The 
primary object of trigonometry, therefore, requires a classi- 
fication and numerical tabulation of these functions of an 
angular magnitude ; the science is, however, now under- 
stood to include the complete iuveKstigation not only of 
such of tho properties of these functions as are necessary 
for the theoretical and jiractical solution of triangles bnt 
also of all their analytical properties. It appears that the 
solution of spherical triangles is eftected by means of tho 
same functions as are recpiired in tho case of plane triangles. 
The trigonometrical functions are employed in many 
branches of mathematical and physical science not directly 
concerned with the measurement of angles, and hen^'c 
ai’iaes the im]>ortance of analytical trigonometry. Tho 
solution of triangles of which the sides are geodesic lines 
on a spheroidal surface re(piires the introduction of other 
functions than those required for the solution of triangles 
on a plane or spherical surface, and therefore gives rise to 
a new branch of science, which is from analogy frequently 
called spheroidal trigonometry. Every new class of surfaces 
which may be considered would liave in this extended 
sense a trigonometiy of its own, which would consist in 
an investigation of the nature and properties of the 
functions necessary for the measurement of the sides and 
angles of triangles bounded by geodesics drawn on such 
surfaces. 

Historv. 

Bk. An account of Greek trigonometry is given under 
Ptolemy 

Ian. Tho Indians, who were much more apt calculators than 
the Greeks, availed themselves of the Greek geometry 
which came 'from Alexandria, and made it the basis of 
trigonometrical calculations. Tho jirincipal improvement 
which they introduced consists in tlie formation of tables 
of lialf-chords or sines instead of chords. Like the Greeks, 
they divided tho circumference of the circle into 360 
degrees or 21,600 minutes, and they found the length in 
minutes of the arc which can bo straightened out into 


the radius to be 3438', The value of the ratio of the 
circumference of the circle to the diameter used to make 
this determination is 62832 : 20000, /)r tt — 3*1416, which 
value was given by the astronomer Aryabhata (476-550;, 
see Sanskrit, vol, xxi. p. 294) in a work called Arya- 
written in verse, which w’as republished^ in Sanskrit 
by Dr Kern at Leyden in 1874. The relations between the 
sines and cosines of the same and of comjdementary arcs 
were known, and the formula sin Ja ^ \/j 71 9(3438 - cos a) 
was applied to the determination of tho sine of a half 
angle when tho sine and cosine of the whole angle were 
known. In the Silrya-Siddlidnia, an astronomical treatise 
which has been translated by Ebenezer Bourgess in vol. 
vi. of the Jonmal of the American Oriental Society (New 
Haven, 18G0), the sines of angles at an interval of y 45' 
up to 90® are given; these were probably obtaiiKwl from tho 
sines of 60® and 45® by continual ap]>lication of the dimidi- 
ary formula given above and by the use of the complement- 
ary angle. The values sin 15’^- 890', sin 7® 30' = 449', 
sin 3® 45' = 225', were thus obtained. Noav tho angle 3® 45' 
is itself 225' ; thus the arc and the sine of of the cir- 
cumference were found to be tlie same, and cunsccpiently 
special irnportanco was attaclicd to this arc, which was 
called the right sine. From tho tables of sines of angles- 
at intervals of 3® 45' the law expressed by the equation 


sill (?i + 1 . 2250 ~ sill {n . 22.^/) 
-sin 


sill (n . 225') - sm (a - 1 . 225') 
(// 22.5') 

225 


was discovered empirically, and used for the purpose of 
recalculation. BhAskara (//. 1150) used the method, to 
which wo have now returned, of expressing sines and cosines 
as fractions of the radius ; he obtained tho more correct 
values sin 3® 45' = 100/1529, cos 3“ 45' = 466/467, and 
showed how to form a table, according to degrees, from tho 
values sin 1® 10/573, cos 1® = 6568/6569, which are much 

more accurate than l*tolemy's values. The Indians did 
not apply their trigonometrical knowledge to the solution 
of triangles ; for astronomical purposes tliey solved right- 
angled plane and spherical triangle^-- l>y gcoiiM'lry. 

The Arabs were acquainted with J'toleiny s Almayesf, 
and they probably learned from tlie Indians tlie use of tho 
sine. The celebrated astronomer of Batna*, Abi'i ’Ahdallali 
Mohammed b. Jabir al-Battdnl (Bahgnius), who died in 
929/930 A.P., and whoso Tables were translated in the 
12th century by Plato of Tivoli into Latin, iuhIit the title 
De scientia stellarum^ employed tho sine regularly, and was 
fully conscious of the advantage of tlie sine over the chord ; 
indeed, he remarks that the continual doubling is saved 

^ See also vol. ii. of the Asiatic Researches ((’alcutta). 
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by tbo ufle of the former. Be was the first to calculate 
mn<f> from the equation sin^/cos0«l;, and ho also made a 
table of the lengths of shadows of a vertical object of height 
12 for altitudes T, 2^ . . . of the sun; this is a sort of 
cotangent table. He was acquainted, not only with the 
triangle formulaj in the Almagest^ but also with the 
formula cos a^co&h coi> r + sin 2» sin c cos A for a sphorical 
triangle A liC. Abii ’1-Wafi4 of Baghdad (b, 940) was the 
first to introduce the tangent as an independent function : 
his “ umbra ” s the half of the tan^nt of the double arc, 
and the secant bo defines as the diameter urnbrnc.’’ He 
employed the umbra to find the angle from a table and not 
merely as on abbreviation for sin/cos; this improvement 
was, however, afterwards forgotten, and the tangent was 
re-invented in the 15th century. Ibn Yiinos of Caiio, who 
died iu 1008, showed even more skill than Al-Battdni in 
the solution of problems in spherical trigonometry and gave 
improved approximate formula* for the calculation of sines. 
Among the West Arabs, Abd Mohammed Jabir b. Afiah, 
known as Geber b. Afiah, who lived at Seville in the 11th 
century, wrote an astronomy in nine books, which was 
translatod into Latin in the 12th conluiy by Gerard of 
Cremona and was published in 1531. The first book con- 
tains a trigonometry which is a considerable improvement 
on that in the Almagest, He gave proofs of the formula) 
for right-angled spherical triangles, depending on a rule of 
four quantities, instead of Ptolemy^s rule of six quantities. 
The formula) cos B^emh sin A^ cos c^^cot A cot i?, in a 
triangle of which Ciaa right angle had escaped the notice 
of Ptolemy and were given for the first time by Geber. 
Strangely enough, lio made no progress in plane trigono- 
metry. Arrachel, a Spanish Arab who lived in the 12th 
century, wrote a work of which we have an analysis by 
Purbach, in whicli, like the Indians, he made the sine and 
the arc for the value 3“ 45' coiuoide. 

Purbach(1423-1461), professor of mathematics at Vienna, 
wrote a work entitled Tractatm super propositimes JPtole- 
mmi de mnuhus et ch ordia (N ureinbcrg, 1 54 1 ). This treatise 
consists of a development of Arrachors method of inter- 
polation for the calculation of tables ot sines, and was pub- 
lished by Eogiomontanus at the end of one of his woiks. 
Johannes Miiller (1436-1176), known as IIkgiomoktantts 
{q.v,\ was a pupil of Purbach and taught astronomy at 
]^ua ; ho wrote an exposition of the Almagest and a more 
important work, De trianguhs plants et spJiericis cum tabulis 
which was published in 1 533, a later edition ap- 
pearing in 1561. lie re-invented the tangent and calcu- 
lated a table of tangents for eacli degree, but did not make 
any practical applications of this table, and did not use 
formulas involving the tangent. His work was the first 
complete European treatise on trigonometry, and contains 
a number of interesting problems ; but his metliods were 
in some respects behind those of the Arabs. Copernicus 
(1473-1543) gave the first simple domoiistration of the 
fundamental formula of spherical trigonometry ; the Trigo- 
mmetria Copermri was published by Pdieticus in 1542. 
Gteorge Joachim (1514-1576), known as Kheticus {q,v,\ 
wrote 0pm Palatinum de triangntis (see Tables, p. 9 
above), which contains tables of sines, tangents, and secants 
of arcs at intervals of 10" from O'" to 90". His method of 
calculation d6]>ends upon tlio formula^ wliich give sin na 
and cosna in terms of the sines and cosines of (n-l)a 
and {n - 2)a ; thus these formula) may be regarded as duo 
to him. Khetioua found the formula) for the sines of the 
half and third of an angle in terms of the sine of the whole 
angle. ^ In 1599 there appeared an important work by 
Fitiscus (1561-1613), entitled Trigmwmetnee aev de dmeor 
siomtria/ngvl<yrum , this contained several important theo- 
rems on the trigonometrical functions of two angles, some 
of which had been given before by Finck, Landsberg, 
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and Adrlaan van Boomen. Francois Vliite or 
(1540-1603) employed the equation f2 cob|^)^ - 3(2eos^^; 
= 2 cos to solve the cubic afi - Sa^a? « d^b{a > J6) ; he ob- 
tained, however, only one root of the cubic. In 1593 Van 
lloomen proposed, as a problem for all mathematicians, to 
solve the equation 

46y- 8796y»-f 96684y®- . . . + 945^" - (X 


Vifete gave y=28in^*^</», where C7»2sin<^, as a solution, 
and also twenty-two of the other solutions, but he failec* 
to obtain the negative roots. In his work Ad angulares 
secUonea Victe gave formulas for the chords of multiples ot 
a given arc in terms of the chord of the simple are. 

A new stage in the development of the science was 
commenced after Napier’s invention of logarithms in 1614. 
Napier also simplified the solution of spherical triangles by 
his well-known analogies and by his rules for the solution 
of right-angled triangles. The first tables of logarithmic 
sines and tangents were constructed by Edmund Gunter 
(1581-1626), professor of astronomy at Gresham College, 
London ; he was also the first to employ the expressions 
casino, cotangent, and cosecant for the sine, tangent, and 
secant of the complement of an arc. A treatise by Albert 
Girard (1590-1634), published at The Hague in 1626, con- 
tains the theorems which give areas of spherical triangles 
and polygons, and applications of the properties of the 
supplementary triangles to the reduction of the number 
of different cases in the solution of spherical triangles. He 
used the notation sin, tan, sec for the sine, tangent, and 
secant of an arc. In the second half of the 17th century 
the theory of infinite series was developed by Wallis, 
Gregory, Mercator, and afterwards by N ewton and Leibnitz. 
In the Anedysis per eeqttationesnumero iermimrum infinitas^ 
which was written before 1669, Nowton gave the series for 
the arc in powers of its sine ; from this be obtained the 
series for the sine and cosine in powers of the arc ; but 
these series wore given iu such a form tliat the law of the 
formation of the coefficients was hidden. James Gregory 
discovered in 1670 the series for the arc in j)owers of the 
tangent and for the tangent and secant in powers of the 
arc. The first of these series was also discovered inde- 
pendently by Leibnitz in 1673, and published without 
proof in the Acta eruditorum for 1682. The series for the 
sine in powers of the arc be published in 1693 ; this he 
obtained by differentiation of a series with undetermined 
coefficients. 

In the 18th century the science began to take a more 
analytical form ; evidence of this is given in the works of 
Kresa in 1720 and Mayer in 1727. Oppel’s Analysis 
triangulorum (1746) was the first complete work on ana- 
lytical trigonometry. None of these mathematicians used 
the notation sin, cos, tan, which is the more surprising iu 
the case of Oppei, since Euler had in 1744 employed it in 
a memoir in the Acta eruddoruvu John Bernoulli was 
the first to obtain real results by the use of the symbol 
a/ - 1 ; ho published in 1712 the general formula for tan 
in terms of tan<^, which he obtained by means of trans- 
formation of the arc into imaginary logarithms. The 
greatest advance was, however, made by Euler, who 
brought the science in all essential respects into the state 
in which it k at present, ile introduced the present nota- 
tion into general use, whereas until his time the trigono- 
metrical functions had been, except by Girard, indicated 
by special letters, and had l)een regarded as certain straight 
lines the absolute lengths of which dcjicnded on the radius 
of the circle in which they were drawn. Euler’s great im- 
provement consisted in his regarding the sitio, cosine, ^c., 
as functions of the angle only, thereby giving to equations 
connecting these functions a purely analytical interpreta- 
tion, ins^ad of a geometrical one as heretofore. Tha 





exponential Talnes of the sine and cosine, De Moivre’s 
theorem, and a great number of other analytical properties 
of the trigonometrical functions are due to Euler, most of 
whose writings are to be found in the Memoirs of the St 
Petersburg Academy. 

The preceding sketch has been mainly drawn from the following 
sources: — Cantor, Gesch, d. Math.; Hankel, Gesck, d. Math. \ 
Marie, BieU dee sc* ; Suter, Gesch, rf. Malk, ; Klngel, Math* 
lyorterbuch* 

Plane Trigonometry, 

Conoep- Ixnamne a straight line terminated at a iixed point 0, and imiially 
tion of coincident with a iixed straight line OA^ to revolve round 0, and 
angles of finally to take u^) any position OB* 
anymag- Wa^shall suppose that, when this rc^ 
nitude. volving straight line is turning in one 
direction, say that opiiosite to that in 
whidi the hands of a clock turn, it is 
describing a positive angle, and when 
it is turning in the other direction it 
is describing a negative angle. Before 
finally talcing up tlie position OB the 
straight line may have jessed any num- 
ber of times through the position OB^ 
making any number of complete revo- 
lutions round 0 in cither direction. 
i!ach time that the straight lino makes 
a complete revolution round we consider it to have described four 
right angles, taken with the pohilive or negative sign acconling to 
the direction in which it has revolved ; thus, when it stops in the 
position OBf it may have revolved through any one of an infinite 
number of positive or negative angles any two of which differ from 
one another hy a |x)sitive or negative multiple of four right angles, 
and all of which have the same bounding lines OA and OB* If 
OB* is the final jiositiou of the evolving line, the smallest positive 
angle whit‘h can liavo been dcsscribed is that described by the revolv- 
ing line making moic than onc-lialf and less than the whole of a 
complete revolution, so that in this case we have a positive angle 
fffeator than t wo and leas than four riglit angles. We have thus 
shown how we may ( onoeivc an angle not restneted to less than two 
right angles, but of any positive or negative niagnitmlc, to be 
generated. 

Numeri- Two systems of numerical measurement of angular magnitudes 
calmeas- arc in ordinary use. For practical measurements the sexagesimal 
nrement system is the one employed ; the ninetieth part of a right angle is 
of angu- taken as the unit and is called a degree ; the degree is divided into 
hvr mag- sixty o(iual parts c<illcd minutes ; and the minute into sixty equal 
nitudes. parts called seconds ; angles smaller than a second are usually 
measured ns decimals of a second, the “thirds,*’ “fouiths,”&c., not 
being in oidinaiy use. lu the common notation an angle, foi e%- 
anipfe^ of 120 degrees, 17 minutes, and 14‘.‘16 seconds is wntten 120® 
17' 14" *36. The decimal system measurement ot angles has never 
come into oulinary use. In analytical trigonometry the circular 
meosuio of an angle is employed. In this system the unit angle 
is the angle subtended at the centre of a circle by an arc equal in 
length to the radius. The constancy of this angle follows from the 
geometrical propositions — (1) tlio circumferences of different circles 
vary as their radii ; (2) in tlio same circle angles at the centre aio 
proportional to the aics which subfeiid thorn It thus follows that 
the unit mentioned above is an angle independent of the jiarticular 
circle used in detiiiiiig it. The constant intio of the eircumfercnce 
of a circle to its diameter is a quantity inconimeiiHurahle with unity, 
usually denoted by ir. Wc shall indicate later on (p. 571 S17 ) some of 
the methods which have been emjdoycd to ajjproxiinate to the value 
of this quantity. Its value to 20 places is 3 141 59265358979323846 ; 
its reciprocal to the same iiiiinbor of places i ’31 8309880 18879U671 53, 
111 circular measuro every angle is measured by the ratio which it 
bears to the unit angle. Two right angles me lueasuicd by the 
quantity IT, and, since the same angle is 180", u e see that the number 
of degrees in an angle of circular inoaburo B is olituined from the 
formiua 180 x ejv* The value of the unit of circular measure has 
been found to 41 jdaces of decimals by (Iluisher (Pi oc* London Math* 

Soc*, vol. iv.) j the value of from which the nut can bo easily 

calculated, is given to 140 jdaeos of docimalb in Grun>rVs ArchiOy 
vol. i., 1H41. To 10 decimal places the value of the unit angle is 
67® 17' 44" *8062470964. The unit of circular measure is too large 
to be convenient for practical purjwscs, but its use introduces a 
simplification into the series in analytical trigonometry, owing to 
» the fact that the sine of an angle and the angle itself m this 

meaRuro, when the nia^itude of the angle indefinitely diminished, 
are ultimately in a ratio of equality. 

If a point moves from a position A to anotlicr position if on a 
straight line, it has described a length ABot the stimght line. It 
is convenient to have a simple mode of indicating in which dijwtion 
on the straight line the length AB has been described ; this may 




be done by supposing that a i>oint moving in one specified direction ft 
IS describing a poKiti\e Icn^h, and when moving in the opposite pc 
direction a negative length. ’I’lms, if a point moving from A\oBoi 
IS inqving in the po&itnc diioition, wo consider the length AB asfii 
posiuye ; and, since u point moving lioni Jt to A is moinng in the st 
negativo direction, wv consider the Icngtli BA as negative. Hence 3ii 
any portion of an infinite stiaight line is considcml to be positive 
or negative according to tlio diiection in whiidi wo supjiose tliis 
portion to bo dcsci ibinl by a moving i»oint ; wliicli direction is the 
l)ositive one is, of course, a matter of convenlion. 

If perpondiculiirb AL^ 11 M be drawn from livo points Ji on Pi 
any straight hue, not necessarily in the same plane with Alt, the ti< 
length Ziif, takou with the positive or negative sign according lost 
the convention as stated above, is called tlie piojottioii ot ABonhi 
the given straight lino; tlio ])iojection of BA fioing J/T^hasthoea 
opposite sign to the piojection <dAIi. If Iwt) pomts B be j(»incd ot 
by a numlwr of hues in nij> m,inm.r, Iho alpbiviKMl sum of the 
projectioiis of all these lines ih Z/d/,-- Uiat is, the same as the pro- 
jection of AB, Heme tlic sum ot tiie piojcetions of all the sides 
of any closed polygon, not neeessaiil} )»lum*, on any stiuight Uue, 

18 zero. Tills piini iplc of pii.|ections we shall apj>ly lu low to ob- 
tain some of tlie most imporUnt pioposilioiis in tiigonomctiy. 

Ijet us now return to the comention of the geneiatiou of an I) 
angle as in fig. 1. DvmwlUtjr at right angles to ami equal to AA*. tl 
We shall sii))pose that the diiedioii liom yl’tr 
to ./I is the jHisitivo one for the sti sight line in 
r * yis AUA*, and that irom li* tc> li lor fti 
\ /I BOB'. Suppose 7" of fixed length, tl 
\r"Vy * ^ ‘ to OA, and let PM, PA be 

K drawui ]icrpondieular to A' A* B'B 
reb]ieetively ; then Oil/ and OB, 
taken writh their projjor signs, ai’e the projec- 
tions of OP on A*A and B'B* The latio of 
the i>rojcction of OP on B'B to the absolute 
length of OP is dependent only on the mAgni- 
tude of the angle POA, and is railed the Hine of that angle; the 
ratio of the projection of OP on A' A to tlm length OP is called the 
cosine of the an^e POA, Tlie latio of tlio sine of an angle to its 
cosine is called the tangent of the angle, and that of the cosine to the 
sine the cotanwnt ot tlie angle ; the loeiprocal of the cosino is called 
the secant, and that of tho sine the cosei ant of the angle. These 
functions of an angle of magnitude a ate denoted hy a, cos a, 
tan a, cot a, sec a, cosec a rc8pc(‘tiv(*]y. If any straight line MS 
be di.iwn jiarallel to OP, the piojection of HU on either of the 
straight lines A* A, B'B can be easily .seen to be.ir to BB the same 
latios whicli the corresponding piqjec‘tions of OP bear to OP: thus, 
if a be the angle whidi 118 makes wdth A' A, tho projections of 
H8 on A* A, B'B are 118 cos a and H8 sin a icsiici tivcly, where 
BS denotes the absolute length It 8, It must he ohsened that 

the iine 8B is to be consideicd a.s parallel not to Op but to OP", 
and therefore makes an angle r i a with A'A\ this is consistent 
w'ith the fa<‘t that the projections of 8U 1110 of ojjposito sign to 
those of l{8. By observing the signs of the mojcctions of OP for 
the }>osition8 P, B, P", P"' of P wo see that tin* sine and eosine of 
the angle POA ai e both positive ; tlie sine of the angle POA is posi- 
tive and its cosnio is negative ; hotli the sine and the cosine of the 
angle P'OA are negative ; and the sine of the angle P"OA ia 
negativo and its cosine positive, it a be the nnmeiicul value of 
the smallest angle of which OP and OA aie bouiidnnes, wo see 
that, since these straight lines also bound all the angles 27Mr+a, 
w’hore n is any positive or negative integer, the sines and cosines 
of all these angles are tho saiiio as the sine and cosine of a. Hence 
the sine of ariy angle 271^ fa is positive if a is between 0 and ir 
and negative it a is between r and ^ir, and the cosine of tho same 
angle is jiositive if a is hi'tw’i cn 0 .iiul Jir or Jrr and 2ir and negative 
if a 18 lietwceu mid 

In fig. 2 if the angle /'OJ is a, the angle P"0A is - a, POA is 
IT - tt, P'OA is TT I- tt, POB 2 ~ observing the signs of iho 


l»roj«ctions w’e see tliat 

Rin(-a)'~ “Mtia, »in(ir“a)=sin o, sin fir a) mii«, 

(*os ( - a) = cos a, cos (t - a) — - C(*s a, cos (ir I a ) ~ - cos a, 
8in(4ir - a)=icos a, cos(f,7r a)^siTj a. 

Also sin (J IT + a) = sin (it -Jir- a) ~ .sin W a)— cos a, 
COS(Jir4 a) = c*os(ir- Jir- a)= - cosfjir o'* -sino. 

From these eipiations w'e h.j\ e tiinf a) - tan a, taii'ir o » — - tan a, 
tan(ir H- a) = -tan a, tan (Jir a)=:^cofo. tju^Jir I a)~ <ota, with 
coiTcspojndiug eouatimis for the culaiigi nt. 

'The only angles for which the piojutimi »)! OP uu BB is the 
same as for the given angle POA ( o* an tin* two ‘•u>» of angles 
boun ded h y OP, OA ami OJ*', (JA ; ibnst< angbs aie 2»ir'+a and 
2/Mr + IT - o, and arc all included in the formula /ir 4 (* l)''a, where r 
is any integer ; this tlmrefoie is the foi inula lor all aiighs luving 
tho same sine as a. The only angles wliieh have the same cosine 
as a are those hounded by OA, OP and OA, OP", and these are 
all included in tho foi inula 2«ird:a. Siinilaily it can be shown 
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that nir+a inckdes all the angles which have the same tangent 
as a. 

From the Pythagorean theorem, the sum of the squares of the 
projections of any straight line u]^a two straight lines at right 
angles to one another is equal to the square on we projected line, 
we get sin^^a + co8'‘‘a=:l, and from this by the help of the definitions 
of the other functions we deduce the relations l+tan'^assrsec^a, 
1 + cot® a = cosec® a. We have now six relations between the six 
functions ; these enable us to express any five of these functions in 
terms of the sixth. The following table shows the values of the 
trigonometrical functions of the angles 0, ir, fir, 2ir, and the 
signs of the functions of angles between these viducs ; I denotes 
numerical increase and J) numoricol decrease. 


Anglo ... 

0 

0...4ir 

Jit 

Air ... ir 

IT 

IT . . . JT 

Air 

Air...2ir 

2ir 

Sine ... . 

0 

+/ 

1 

+X) 

0 

-7 

-1 

-7) 

0 

Cosine .. 

1 

+J) 

0 

-i 

- 1 

-i) 

0 

+7 

1 

Tangent . 

0 

-HI 

dboo 

-D 

0 

+ 7 

±00 

~D 

0 

Cotangent 

rkoo 

-hJ) 

0 

-7 

dbco 

+x> 

0 

-7 

d:eo 

Secant .. 

1 

+/ 

d:eo 

-D 

- 1 

-7 

dboo 

+7> 

1 

Cosecant .. 

dbeo 

-fX) 

1 

•4-7 


-D 

- 1 

-i 

dboo 


The correctness of the table may be verified from the figure by con- 
sidering the magnitudes of the projections of OJ^ tor different 
positions. 

. Values of The following table shows the sine and cosine of some angles for 
'tri^o- which the values of the functions may be oiitained geometrically : 
metrical 
ihnoiioDs 
for some 



Fonnnln 
for sine 
iuidoo« 
sine of 
snm and 
differ- 
otioe of 
two 


Those aro obtained as follows. (1) The sine and cosine of this 
angle are equal to one another, since sin J = cos (2 ~ 4 ) * 
the sum of the squares of the sine and cosine is unity each is 
(2) J and Consider an equilateral triangle ; the projection of 
one side on another is obviously half a side ; hence the cosine of 
an angle of the triangle is ] or cos^ •- and from this the sine is 
found. (8) 5 » ■’g » jQ- 111 triangle consi meted in Euc.iv. 

10 each angle at the base is and the vertical angle is If a 
be a side and h the base, we have by the constmotion a(a- ; 

hence 2h=sa{\/b - 1) ; the sine of ^ is or and cos- is 

o \/6 + l ... IT Sir - * • 1 1 

Consider a right-angled triangle, hav- 
ing an angle ^ir. Bisect this angle, then the opposite side is cut 
by the bisector in the ratio of to 2 ; hence the length of the 
smaller segment is to that of the whole in the ratio of \/Wto 2, 

therefore tan iVw = tan ^ir or tan 2 - fJZ, and from this 
\/3 + 2 

we can obtain siti-xigir and cos^i^ir. 

Draw a straight line OV making any angle with a fixed straight 
line OAf and draw Oi' making an angle £ with 
OD, this angle being measured ][>ositive]y in the 
same direction as A ; draw FE a perpendicular 
on DO (produced if necessary). The projection 
of OF on OA is the sum of the projections of 
OE and EF on OA, Now OE is the projection 
of OF on DOf and is therefore equal to OF cos F, 
and fF is the projection of OF on a straight lino making an angle 
-f}ir with OD, and is therefore equal to OFsinF ; hence 
OFco&{A-¥B)^OEoohA-^EFcot^{\ifJfA) 

= OF (cos A cos J? ■< sin sin B\ 
or cob{A+B)— cos A coaB-- sin A sin B, 

The angles A, Bare absolutely unrestricted in magnitude, and thus 
this formula is perfectly general. We may change the sign of B, thus 

cos ( .<4 - J?) ss cos .4 cos ( — F) - sin ^ sin ( - B\ 
or cos (A - J?)s cos A cos . 0 + sin A sin B, 

If wc projected the sides of the triangle OEF on a straight line 
makuig an angle +iir with OA we should obtain the formulss 



sin (A±S)=BinA cos J^dbeos AainB, 
which are really contained in tlie cosine formula, since we z^ay put 
Jt - F for B, The formulw 

^ tan.^dbtanJ? cot.<4 cotF*! 

are immediately deduclble from the above formula. The equations 
sin C'+sin D=2 sirii (C7+D) cosj ((7-D), 
sin 6’- sin Das 2 sin j ((?- D) cosj (C'+D), 
cos D ■+■ cos (7= 2 cosi (C7+ D) cosA ( (7- D), 
cos D - cos (7ar 2 siiij (6^+ D) sill} ( D), 
may be obtained directly by the method of projections. Take 
two equal straight lines 00, OJ), making angles 0, D with OA, 
and draw OF perpendicular to CD. The angle which OE makes 
with OA is i(<7 + i>) and that which DC makes 
is 4(ir + C7+D); the angle COE is .1(0 -D). 

The sum of the projections of OD and DE on / /^ 

OA is equal to that of OE, and the sum of //x 
the projections of OD and DE is equal to that //^ 
of 00 \ hence the sum of the projections of 
OC and OD is twice that of OE, or cos 0 Jr 

+ CO 8 D=2 cos i(6^-f D) cos 4(C'-D). The o ' ' ^ 

difference of the projections of OD and 00 ** 

on OA is equal to that of ED, lienee we have the formula cosD- 
cos (7= 2 sin J(C'-l“ D) sin J(6’ - D), The other two formul® will be 
obtained by projecting on a straight line inclined at an angle + 4ir 
to OA, 

As another example of the use of projections, we will find the sum 
of the series co8a + cos(tt-f /8) + cos(a4-2j8)-f . +cos(a+TO- 1/8). 
Suppose an unclosed polygon each angle of which is ir~^ to he in- 

senbod in a circle, and let A^, A^, A be « + l consecutive 

angular points ; let D be the diameter of the circle ; and suppose a 
straight line drawn making an angle a with AA^, then a + /8, 
a + 2/8, . . . are the angles it makes with A^A^, ^ 2 ^ 8 » • • • ; we have by 
projections 

AA^ coal 




AAi{cosa+coBa+p+ ... + cosa+M- 1 /8), 


also 


.^.^i=D8in 




AAn=DBin-^^ ; 


hence the sum of the scries of cosines is cosi 




w/3 p 
ism -Q cosec L 

By a double application ot the addition formul® we may obtain the 
formul® 

sin (Ai+A^-^ A ^ = sin Ai cos cos A ^ -f cos A^ sin A 2 cos A^ 

cos A^ cos An sin A^ - sin Aj sin sin A,^ ; 
cos {A1+A2+ A^) cos A^ cos A2 cos A^ - cos Aj sin sin A^ 

- sin Ai 00s A2 sin A^ -- sin A^ sin A2 cos A.^ 

Wc can by induction extend these foiinul® to the case of n angles. 
Assume sin ... +-^n) = ^ 8 j - + ••• 

cos {Ai + .4^2 ... + An) ~ 480 “■ — ... 

where jSy denotes the sum of the products of the sines of r of the 
angles and the cosines of the remaining n-r angles ; then wo have 
ain{Ai-\-A2+ ... ’^A^-\-An+i)=coBA„^j(Si-S2+E2- ...) 

+ sin A - Si + ^"4 - . . . ). 

The right-hand side of this equation may be written 

{Sj COB A^^i + sin A^^j) - {S^ cos A^^i + sin A^^j) + . . ., 
or 

where Er denotes the quantity > 1^11011 corresponds for n +1 angles 
to Sr for n angles ; similarly we may proceed with the cosine for- 
mula. The theorems aro true for w ~2 and w=:3 ; thus they are 
true generally. The formul® 

cos 2A = cob®.4 - sin^A = 2 cob^A -1 = 1-2 sin®-4, 

sin 2 .^ = 2 sin A cos A, tan 2 A = - 

1 - tanM 

sin 3i4 = 3 sin ^ - 4 sin*.^^, cos 3^4 = 4 cos *.44 - 8 cos A, 
«anA=n cm’^^A an A- — ~ coa»-^A mn^A + . .. 

+( - 1 )’ ’— ooV-’^U mi*^A. 

+ ( _ 1 ri„M + . . . 

may all be deduced from the addition formul® by making the 
angles all equal. From the last two formul® we obtdn by division 
tann^l 

In the particular case of ns =8 we have tan ZA 


Sum of 
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metical 
progres- 
sion. 


Formnli 
for sine 
and 

roBine 0 
sum oi 
angles. 


Formiili 
for mul 
tiple an( 
sub-mu] 
tiple 
angles* 



TRIGONOMETRY M 


The values of sin^if , cos tail are given in terms of cos A 
by the formulss 

“■‘''■'-''•(rOTy' 

A A 1 

where pis the integral part of q the integral part of 2;;; +5* 

A 

and r the integral part of 

Sin iA, co&iiA are given in terms of sin^ by the formulae 
2»in J^=( - 1)^(1 +»iii ^)i+(- -siu-rf)*, 
2cosi^=(-iy’'(l+8in^)J-(-l)*'(l-Bin^A 
A 1 

where p' is the integral part of 2^+^ ^ the integral part of 

A A 

2v 4* 

Proper- In any plane triangle ABC we will denote the lengths of the 
ties of sides BO, CA^ AB by a, 6, c respectively, and the angles BAO, 
triangles. ABC^ ACB hyA^B, C respectively. The fact that the projections 
of b and c on a straight line perpendicular to the side a arc equal 
to one another is expressed by the eciuation fisinfJ'.-rcsini?; this 
equation and the one obtained by piojceting c and a on a straight 

line perpendicular to a may be written -.-^=r The 

^ ^ ^ smA miB smC 

equation a=6co8 CM ccos^ exprf*8ses the fact that the side a is 
equal to the sum of the projections of the aides h and c on itself ; 
thus we obtain tlie equations 

a=&cos C-\-c COST?! 
h—c con A ^ a COS 0 >■ . 

c=rtco8i/ + J!* cos-<4 J 


If we multiply the first of these ecpiations hy - n, the second by 
h, and the third hy c, and add the resulting equations, wo obtain 

^ 

the formula 6* + c* - a- = 26c cos A or cos A = — — , which gives 


the cosine of an angle 111 terms of the sides. From this expression 
forcos.^4theformula3sinJ/f= J | — | \ 

denotesi(f& f 6 -I* r), can bo deduced by means of thedimidiary foimula. 

From any general relation between tlie sides and angles of a 
triangle other relations may be deduced by various methods of 
timnsforiuatioii, of whicli wo give two examples. 

(a) In any general relation between the sines and cosines of th • 
angles B^C of a triangle we may substitute pA-^-qB^k-rU^ 
tA + pi? +7^7, qA-VrB ¥pC for A^ T?, C rosiMJctivoly, where p, r 
are any quantities such that p+^ + r + 1 is a positive or nega- 
tive iniiUiple of 6, provided that we change llie signs of all the 
sines. Suppose p + Jr + r + 1 = 6a, then the sum of the three angles 
2?tv - {pA +qB+ r(j)y 2mr - (rA +p/? + (jC), 2?iir - {qA + rB +pC0 is 
IT ; and, since the given relation follows fiom the condition 
+ (7 =t, wo may substitute for^, Bj (7 respectively any angles of 
which the sum is v ; thus the transformation is admisusilde. 

(/3) It may easily bo shown that tlio sides and angles of the 
triangle formed by joining the feet of the perpendiculars from the 
anguW points A, B, C on the opposite sides of the triangle ABO 
are respectively a cos b cos By c cos C, tt - 2A, v - 2T?, ir - 2t7 ; we 
may therefore substitute these exjumsions for a, 6, c, A, B, O re- 
spectively in any general fonnula. By drawing the poi^ndiculars 
of this second triangle and joining their feet as before, we obtain a 
triangle of which the sides are - or cos cos 2y/, - 6co8.5cos2J?, 
- c cos (7 cos 2G and the angles are AA - u, AB - r, AC - tt ; we may 
therefore substitute these oxpres.sion8 for the sides and angles of the 
original tnariglo ; for example, w^e obtain thus the formula 

. . _ a* cos® A cos® 2 A - 6® cos® B cos® 27? - r*® c os® C cog® 2(7 
““ 26<J cos B cos C cos 2i? cos 20 


Solution This transformation obviously admits of further extension. 

of tri- (1) The three sides of a triangle ^J?(7 being given, the angles 

angles, can bo determined by the formula 

Xtan ^ — 10 + Jlog(s-6)-H Jlog(«-"C)“ Jlog,9- ilog{s-a) 

and tw6 corresponding formulae for the other angles. 

(2) The two sides ft, b and tiie included angle 6' being given, the 
angles Ay B can bo determined from the formula) 

yi+T?=v-(7, 

X tan J(/( - i?) = log (ft - 6) - log (ft +■ 6) h X cot 4(7, 
and the side c is then obtained from the formula 
log c=: log ft + X sin C-L sin A. 

(3) The two sides ft, b and the angle A being given, the value of 
ainX may be found by means of the formula 

X sin .5- X sin + log 6 - log ft ; 


this g;ives two supplementary values of the angle J9, if 68in.4<a, 

If 6 sin .^> ft there is no solution, and if 6 sin ft there is one 
solution. In the case 6 sin A <a, both values of B give solutions 
provided 6>ft, but the acute value only of B is admissible if 6<a. 
The other side c caii then be determined as in case (2). 

(4) If two angles Ay B ami a side a are given, the angle <7 is de- 
termined from the formula V^ir- A -B and the side b from the 
formula log 6= log a + X sin B - h sin A, 

The area of a triangle is half the product of a side into the per- A: 
pondiculur from the opjiubito angle on that side ; thus we obtain of 
the expressions 46c sin -7, ~ «)(« - 6)(.? - c))J for the area of aar 

triangle. A large oolloetiou of Ibrmuhv for the area of a triangle W 
are given in the Ammls of Mitihematits foi 1885 by M. Baker. qi 
Let ft, by Cy d denote the lengths of the sides A By BCy (777, 
respectively of any plane qiiadnlaterul and .*/ + /'= 2a; W'e may 
obtain an expression ij)r the area IS of the qimdi ihiteral in terms of 
the sides and the angle a. 

We have 2.9=«dsin A Y 6fsin (2a-^) 

a-iid 4(«® + dr - 6® - c®) ad cos A ~ be i*oh {2tt - A): 

lienee A8‘^ + |(a® -i d^-b^- c®)® - a® d‘ H b- c® - 2ahcd cos 2a. 

If 2i<=ft + 6 + c+</, the value of S may be w'iitt(*n in tho form 
S=i {s(.i - a){s - b){s - c*)(,v - d) - ahetl cos® o| 

Let 7»! denote the radius of the eireumscrilwd circle, r of the in- R 
scribed, and r,, r, of tho e.sci ibed circles of a tiiangle ABC ; the ci 
values of these radii are given by the following fonimlui. 

„ ^ ahn a 
AS 2 sill -1’ 


a) tan I^A=.A Jl sin k A sin .J 7? sin i 6', 
JS 

Ti ~ tanj A = AJl sin J A cosj X* cos J (7. 


Spliencal Tri qomm cl ry. 

We shall throughout assume such cleinentaiy pro])osition.s iti 
spherical geometiy as are required for tho purpose of the investiga- 
tion of formulijo given below. 

A spheiical triangle is the portion of the surface of a .sphere I 
bounded by three aics of great ciiclcs of the snheie. If BCy CAy t 
AB denote these arcs, tho eirculai measuie ol the angles subtended a 
by theso aics respectively at the c(*ntre of tin* sphoie aic the sides t 
ft, by c of the spherical triangle ^7>t' ; and, it the portions of planes 
passing through these ares and the centre ot tho sphere he drawn, 
t lie angles between the jiorlions of plane.s inteiHecting at Ay By (7 
respectively aie tho angles Ay By 0 oi the Kplieiiciil tniuigle It is 
not necessary to consider tiiaiigles in which a side is greati*! than v, 
since we may replace such a side by the lemaiuing aic of the gieat 
circle to which it belongs. Since two great ciicTes intersect each J 
oft'erin two points, there arc eight tiiangles of wliicli the snlcs sire c 
arcs of the same three great ciieles It wt considei one of tlicset 
triangles ABC as tho fundnniciitiil one, then one of the others 
is equal m all respects to ABCy and the leiuriining six have each 
one side eipial to, or common wuth, a side ot the tiiangle ABC, the 
opposite angle equal to the eorresponding angle of ABt\ imd the 
other sides and angles siijiplcinentaTy to the corresponding sides 
ami angles of AB(\ The.se triangles may he called the associated 1 
triangles of the fundamental one ABC It follows that from any 0 
general formula coufaining the .sides ami angles of a sphciical 
triangle w’e may obtain other Jormul.e by replacing two .sides and 
tho two angles opposite to them by tbcii sujipleinerits the leinain- 
iiig Bide and the rcnminingangle Iwiiig nnalteieil, for such fonnuloB 
are obtained by applying the given foinuilie to tho associated 
triangles. 

U A'yB^yCf arc those poles of the arcsX(7, CAy ^7? respectively 
which lie upon the same sides of them as the opjiosite angles A, By Cy 
then the tiiangle A*B*C ' called the polar tnai.gle of the tiiangle 
ABO, The sides of the polar triangle are v-AyV- By v- Cy ami 
tho angles ir- ft, ir~6 , tt-c Jlciieo from any geneial formula 
connecting the sides and angles of a spherical triangle we may 
obtain another formula hy changing each side 
into the supplement of tho opposite angle ami 
each angle into tho fcupplemciit of the oj)- 
pobito side. 

Let 0 be the centre of the sphcie on whuh 
is the spherical triangle ABC. Vr.iw A L jm*j - 
pcndicular to OC and AM perperKlu ulai toC 
the plane OBC, Then tho piojcefmn of CA 
on OB is tho sum of the nr(t]ectu)ij'. of OL, 

LMy MA on the same stiaignt hue Smee AM 
has no projection on any straight line in the plane i)nC, this gives a 
OA cos c= OL rt)s a 1 LM sniff 
Now OZ = OA cos by AL cos OA sin h < os f ' ; 
therefore cose -eosff cos 6 i sin// sin 6 cost/ 

We may obtain similar forrnnhe by inlereluinging tho letters a, b, e, 

thus cos ft cos b cos e + sin ' ‘ ' ' ^ 

cos b .= cos e cos a + si n 
eos (1 = cos ft cos 6 + sin 



Fisj; .0. 


ly inieremingirig in 
.sill b sin e cos A ! 
sin e sill a cos B >- 
sill ft sin b cos C J 
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These fomulap ( 1 ) may be regarded as the fundamental eanations 
eounectirig the sides and angles of a spherical triangle ; all the other 
relations which we shall give Wlow may be deduced analytically 
jfrom them ; wc shall, how o\ oi , in most cases give independent proofs. 
By using the polar tiiaugle transformation wo have the formulic 
ionJ- -cohi? cos O-htanB sinC'cosa'l 

( os - r OH C' cos ./f 4 * sin (7 sin cos 6 h ( 2 ). 

cos 6 *= cos .4 cos J5 + sin A sin JB cos r j 
In the figure wo hiyeAjSfB^ALaiiiCTsrmib sin (7, whore r denotes 
the ladius of tho sphere. By drawing a perpendicular from A on 
OBt wo may in a similar manner show that AM^s^r sin c smB^ 
therefore sin B sin c = sin (? sin h. 

By interchanging the sides we have the equation 

»inA _mkB^ i. . 

sin a *** sin & sm f * 

we shall find below a symmetrical form for k. 

If wo elimiuato cost between the first two tonnulie of ( 1 ) wo have 
cos a sinV=fein 2; sin r i oa^4 +sin c cos c sin acoaB; 

therefore 

ss sill Ji cot A i cos c cos B, 

AVe thus have the six equati<mB 

cot a sill i^ss(*otA bill <7+ c<'s b cos r' 
cot ft sin a = cot B sin f7 ^ i os 1 os 0 
cot ft sill c-sst’ot B bill A ^ cos c < os-f 
cot c sin ftr cot 0 biixJ 4 coa ft co.s A 
cot c sin (is: cot (J sin 7/ 4- ( os a cos B 
cot rt sin (J- c ot-d am B ^ cos c < os if 

"When (7= 2 formula ( 1 ) gives ^ 


J . sin ft ^ « 

cot (? sm c=: Ciy^A ^ COh C < OS A 

Sind 


,.(4). 


I c 

L C \ 


.w, 

W; 

. (7). 


fjmtln 

f^sbe 

awiA''ob« 

llMOf 


< os C - ( os d COM ft 

and (3) gives bin ft - sin Ji sin 

sin a bin .<1 bin 

from (4) we get ton<T=:tanj4 sm ft~tan c < osif ) 
tanftstanif suid — ian ( cos^ ( 

Tlieformulm cos c::?(*ot^cotif (e) 

and (OS .4 cos a sin /fj 

^oa if-(os ftsm-jf ( 

follow at once fiom (a), (^), ( 7 ) Thebe arc tho formulro which are 
used for the solution ot right-angled trianglea Kapier gave 
inneinoiii(al rules for romombering them. 

The following proposition follows easily from the theorem in 
equation ( 8 ) : — If AD, BK, CFaio thiec at(»s diawu thtough A, B, C 
to meet the opposite sides m Ji, K, i*icspc(tivoly, and if these arcs 
pass through a point, the segments of the sides satisfy the relation 
sin i^Dsin (7i? sm ABssain CJ) BinJBHm BF\ and conversely if this 
relation is satisfied the aics pass thtough a iiomt. From this 
theorem it follows that the thi( 0 porpcndii ulars tiom the angles on 
the opposite sides, the three bisectors of the 
angles, and the three arcs from the angles to 
the middle points of the opposite sides, each 
pass through a point. 

If i) bo file point of intersection of tho three 
bisectois of the angles A, Ji, (\ and it 7777 be 
drawn perpendicular to BC, it may be showm 
that BE-^{a+c- ft) and 6 '/?- J((( 4 ft - c), 
and that the angles BDE, ADC aie Mipplcmentary. 
sine AhADB bin ft hxii A DC 


also 




hiixCD" 



therefore sin®. 


sinJ9Z>bmC7> sinf'/l^bm.^iiA’ „ . . 

* am BD am BDE^siam BE 

Rill 0 sm c 

=8in ^ and sin CD sin CDE sm C'JJ^ssin - — ; there- 


fore 


sm 


2 


[ . a Vf- ft . a4-ft-r ) ^ 
' HinfthlUC 1 


..( 6 ). 


Apply this formula to the associated tiiaiiglc of which v^A, 
r - 7?, (7 are the angles and «■-«,»-&,(? ar« the sides ; we obtain 

( . h\ r- a . (i4ft4c)^ 

. )am- sm — - / 

thefofmula cos 1 :: — T — ( . . ( 6 ). 

2 / Mill ft bill c \ 

By division we have 


A I 


. (/4-c-ft . (( f ft-c^ ^ 


2 -2 


' sm 


n i ft i-f I 


.( 7 ), 


2 


and by multiplication 


ainA^ 




sin 


a+ft4*c . ft+c-a^. c+«*^ft . a4-ft-c\^ 

2 J 


-sm 


sm — bin 


'sin ft blue 

: Ji « cos® g - cos* ft - 008 ® 04*2 cos a cos ft cos 

sm ft sm c * ' 


Hence the quantity k in (3) is 

Apply the polar triangle transformation to the formute ( 5 ), ( 6 ), Of half* 
(7), ( 8 ) and we obtain gides. 

A-hB-OM 

cos K — cos I ( 0 ). 



-cos 


2 

sin J? am f7" 

-.-CO, .-y. 


..( 10 ); 


siirj?"8m<7” 

coB^ilfl^coa^+f 


-c| 


If ij'a- ^ 

sm./fbinAsinO 
we have 


r, {1 - cos®-^ - cob®J5- cos®(7- 2 oos.<< coaBcoaO] 
kk'^l (12). 


Let E be the middle point of AB ; draw ED at right angles to Be* 

AB to meet AO iii 1 ) ; then DE bisects ^ lambro’s 

the angle ADJi, Let OA' bisect the angle 
DCJi and diaw FQ perpendicular to BO, 
then 


M 2 





fommlie. 


From the triangle CFO we have cos CFO 
=co 8 GO sin FCO, and fiom tho triangle 
FEB coH EFB =:coa EB sin FBE, Now r>g. r. 

the angles CFO, EFB are each supplementary to tho angle DFB, 
therefoie 

cos cos ^= 8 in cos 2 . . .. (13). 

Also sin (7(7=: sm CF bin CFO and sin EBs^ am BFain EFB ; 

therefore sin cos ^=:sin siti ^ (14), 

Ji it i A 

Apply the formulae (13), (14) to the associated tuaugle of which 
n, w - ft, ir- c, ,4, r - jB, TT - Oare the Rides and angles, W'e then have 


. a 4 -ft 0 A - B , c 

sm — g- sm 2 -cos sm ^ . (15), 

a f ft C A f-Tif e 

cos sm 2 =f ’08 — ^ cos „ (16). 

The four formulie (13), (14), (15), (16) were first given by Delambre 
in the Connatsamce de^ Temps for 1808. Foriimlie equivalent to 
these wore given by Mollweido in Zach’s MvTiathche CftrrcsiHmdena 
for November 1808. They weio also given by Gauss { Theona motus, 

1809), and are usually called after him. 

From the same figure we have 

tan ^^(7=: ton FCO sin (70^= tan FJiO sin BO ; Napier’s 

. .C, o-ft ^ A’-B . (i 4 -ft analogies, 

therefore cot jsm - g- =tan — g— bin , 


or 


tan' 


A-B 


tz} 

^2 C 


,.(17). 


Ap^y this formula to the associated triangle b, v^e, v-^J, 
B,t-C), and we have 

,A-^B 2 . (7 

'“t-a 

eos- 75 - 


tan 


A^B 


coa 


a-ft 

, C 


(18). 


If we apply these formulae (17), (18) to the polar triangle, we have 


. A-B 
, am — r — 


^ a-ft 2 ^ « 

taii-~= »tanjr 

(W); 

A--B 


^ (r4-ft 2 ^ c 

tan —y as — — ; — -.^.tan..^ . .... 

2 ,..4^ 2 

cog „ 

(80). 


The formulfls (17), (18), (19), ( 20 ) are caUod Napier's Analogies 
they were given in tho Hfirff. lo^, cemmis deacripiio. 



8btoeis« If we use the values of sing, ain^* siu^, cosg, cosg, cos® given 

(®)» (10) and the analogous formulro obtained by interchanging 
the letters, we obtain by multiplication 


.a 6 . , c 5 

sin g cos g sin Css sm ,, cos - 

a h . ^ 0 J + H-G 

cos cos sm <7 =cob ^ cos — 

Ji A A Jt 

. Q, . h , ^ 0 A'¥Ji‘\‘C 

sin 2 sm 2 sm (7s= cos ^ cos — 


These formula were given by Schmcissor in Crtlh's Joum.^ vol. x. 
^Jognoli’s Tlyirelationsin68iiic+cos6uoaecosi4 ssinifsiuC- cobBco^Ocobh 
formula, was ^ven by Oagnoli in his Trigmonietry (1786), and was red)s> 
covered by Cayley {Phil. Mag., 1859). It follows from (1), (2), 
and (3) thus : the right-hand side of the eij^iiatiou equals sin B sinC 
+ cos af(coRi4 - sin^smC'cobw) - sin^ sinC'sin'‘^a+ cobacos/i, and this 
is equal to siu 6 sfn c+ cos-<4 (cos a - sin b sin c cob A) or sin 6 sin c f 
cos h cos e cos A. 

Solution Tl>c forninlaj wo have given are miITk joiit to dolemiino three jiarts 
of tri- of a triangle uheii tlio other three parts aic given ; moreover such 
angles ; formula may alw4iys be chosen as are a<la])to(r to logarithmic calcu- 
lation. The solutions will bo uni<]ue excej^t in the two cases (1) 
wheiu two sides and the angle opposite one of Ihcni aie the given 
parts, and (2) wheie two angles and the side op])osite one of them 
are given. 

Aniblgu- Siippobo a, b, A are the given parts. "We determine B from the 
ous cases. sin ; this gives two suiiplementary values of 

B, one acute and the other obtuse. Then (7 and c are determined from 
. a- b . A +Ji 

^ sm j n — TT- T 

.. . 0 2 ,A-S , c 2 . a- b 

the equations tan -- , cot — n — » tan , == -‘r^laii — n~. 

* 2 . a + b 2 * 2 . A-B 2 


bin 


Slll 


2 


O c 

Now tan , tan must both ho positive ; hence A B and a h must 

have the same sign. We shall distinguish three cases. First, 
suppose sin h siu a ; t hen we have sin B < sin A. Hence A lies he- 
tween the two values of Ji, and therefore only one of these values 
is admissible, the uciito or the obtuse value according os or is grcatci 
or less than h ; there is therefore in this ease always one boTution. 
(Secondly, if sin h • sin a, there is no solution when sin sin ^ > sin a ; 
but if sin 5 sin A ‘.sin a there nie tw’o values of B both greater or 
both less than A. If tt is acute, a - h, and therefore A-B, is 
negative ; hence there arc two boluHons if A is acute and none if 
is obtuse. TJiese two solutions fall together if sin //sin sin (7. 
If <7 IS obtuse there is no bolutiori unless A is obtuse, and in that 
COSO thcie arc two, which coincide as before if sin 6 sin ,4=. sin a. 


Hence in this case there are two soluthms if siu^siii A^sIikt and 
the two parts a aic both acute or both olduse, those being coinci- 
dent III cabo sin h sin A - sin a ; and tin re is no bolntion if one of the 
two A, a is acute ami the otlicr obtuse, or if sin bsinA ‘‘•siiui. 
Thirdly, if sin &=8m a then B^A or n - A, If a is acute, a - ^ is 
zero or negative, lienee A-B I'i rcro or negative ; thus there is no 
solution unless A is acute, and then there is one. Similaily, if a 
is obtuse, A must bo so loo in order that there may be a solution. 

If Of =5= there is no solution unless -1=-^, and then there ore an 

JU -* 

infinite number of solutions, since the values of 0 and c become 
indeterminate. 

The other case of ambiguity may be discussed in a similar manner, 
or the different »*a8os may bo dcdiucd from tlie u 1 k>vc by the use* of 
the polar triangle traiisfurination. The method of classification 

according to the three cases wnfc -sin a was given by Professoi 


Lloyd Tanner vol. xiv.). 

Radii of If r is the angular radius of the small circle inscribed in the 
triangle ABC^ we have at once tan r=taii where 


triangles. 2.v2srt + // + c ; from this wo can derive the formuH 

N A no. . n 

taurs^a coaccs= ^sec ^ sec ^ ^ rssma&iu ^ ■ 


■4' 


where Ji denote the o.xprcssions 

[sin bill (v ^0 sin (s - b) sin {a - ^ ^ , 

■j - cos B c'<»s {S- A) cos {S - B) cos {A - f *)» »• 

The escribed circlcw arc the small circles iiiscnbcd iu three of 
the associated tiiangles ; thus, ap}dving the above lormulu* to the 
triangle (a, tt - fc, ir - c, /f, tt - li, v - (“0, wc h.i v* Un the radius of 
tho escribed circle oiq/osito to the angle A, the following fonnuhr 

4 X ABC 

tanr.s^taiiv, 8ms=ncoscc(v-ct) ■ ,, see ^ cosec ^ cosec,^ 

. BOA /oo\ 

;= bin a cos 2 2 ^ ’ 


Tlie polo of tho circle circumRcribing a triangle is that of the 
iirc e iu»cril>ed in the polar triangle, and the radii of the two 
circles ore oomplomentniy ; hence, if Ji be tho tadiusof the circum- , 
scribed circle of the triangle, ami the radii of the circles ^ 

circumscribing thetisbociritcd triangles, wc have by writing 
for r, f«^’ A, Ao., in the uliove fonnulto 

cot JR =- cot 2 cos {S - W) = ^ coboc c<wec ^ cosec ^ s=: - iV' boo 

=; sin A cos ^ cos ® cosec (23) ; 

cotl2i= -cot 2C08*Sr=2 cosec "bee sec® - -A' sec {S-A) 

=. bin A sill 2 sin ® t osoc ^ (24), 

The following relations follow fiom the foriuuhc just given 
2 Un a =■ I'ot i cot f col /j- (ol r, 

2 tun Jli - cot r u ot r^ + cot - col r^, 
tan r tau Ian i ^ t.in r.» - , sin* a ( ot r tan r, Un r,^ tan 
siir (v - a)=. tun /• i ot tan tan r^. 

If B^A+B + O'-T, it m.iv he shown that IJ multiplied by tho Fon 
8q[uaro of the radius is tlie aica of the triaugle. Wo give some of for 
tho more important expressions for tho quantity 7?, which is called sphi 
the spherical excess. exot 

A-\-B a b A \ Jl ff - h 

cos-y-- cos-^ bin ,, cos-., 

We have rr-- ^and 7— 

. 0 e C c 

sm?, cos,, cos cos 

A 


“"( 2 - -a) 


* O 

a'\ h 

“ 2’ 


and 


/ 

(* E\ a-b 

cos ( 

2 2 


C 
c«, - 


hence 


therefore 


Similarly 


therefore tan < 


. (; . i 

sin g. - sm 1 


c 

|_eoSjj 

• 0 . 1 
Bm~+8m ( 


1 <=<«2 




•fcos - 


b ' 


tan 




tan- - 


^^-tan*tani: 


+ • 4 . s-a. 8--b 
tan j tairi — ^ = tan - 2 “g ' i 

"" (a * i. 8^a. s--b^ 

[ tang tan -y- tan -2 tan — | .. 


• (25). 


This formula was given by L’nuillier, 


Also 


. a E 
«n cos ,, • 


C . p: 

I 2 bin 2 — 


flfH ?; 

cos 


a-b 

a L\ . 0 . E 2 G 

cos - cos + bin bill cos 5 ; 

2 Z A Z C Z 

COSg 

E 


whence, solving for cos , we get 

A’ 1 H cos a oob h 1 ens r 


cos2=- 


, a b { 
A cob cos 2 cos , 


..(26). 


This formula was given by Kulcr {Nona arfa, vol. x.). 
sin - from this formula, wx* obtain after 1 eduction 

s 


Tf wo find 


^ it, b c 
I COS^^ I us - COb g 

a formula given by Ije.sepll {Acta Ptfrojj , 1782). 

From the equatiuns (21), (22), (23), ^21) w'c obtain tlic following 
formulae for tho hplicncal cxc ess ; - 
E 

sin^ .g — tau It cot Ai < ol //j « ul //j 

l(eotr ^ f <o1 ; , 

^(cotr cotrj+(ot ‘ cot/ j (lol / t Kit lot j lol ?j)’ 

(( ot 7 H cot /*! -I ( ot < ot I , I 

The formula (2d) ni.i\ be < xptesm d gMimdin »11> bet M, A’^bo 
■ i* sidis All. to Tin 11 we lind cos MN 


the middle points of tlie 

1 + cos a q cos b -t cos r , 

- - - . - ; hfiit e < « 


. ^ 
4 COR ^ cos 2 


< Ob sk 


A geometrical couRtnictioii liib lucn givtii for 77 by (ludeirEiaim 
(in CreUa's Jonm., vi. and mu i Jf his lueii shown by Coiiioliiib 
Keogh that the volume of the paiallclepiped of which tlie radii of 
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the sphere passing thro^h the middle points of the sides of the 
triangle are edges is sin ^ . 


Let ABCD be a spherical quadrilateral insorihed In a small circle ; 
let Uf b, Cj d denote the sides AB^ BO, CD, pA resiiectivelyi and 
X, y the diagonals AC, BD, It can easily be shown by joining the 
angular points of the quadrilateral to the polo of the circle that 
A’¥C=::B^D. If we use the last expression in (23) for the radii 
of the circles circumscribing the triangles BAD, BCD, we have 


a d V • n ^ 0 y 

Bin A COB 2 cos g cosec |s=8m C'cos ^ cos ^ coaec ^ : 


whence 


sin A 

h (?" 
cos 2 cos g 


sin C^ 

a c 
cos s cos ^ 

ji * 


This is the proposition comsponding to tlie relation A + G=r for a 
plane quadrilateral Also wc obtain in a .similar manner the theorem 


* » ^ I 

Bin B cos y Bin A cos ^ 

analogous to the theorem for a plane quadrilateral, that the diagonals 
are x^roportional to the sines of the nngl eh op| »oaitc to them. Also the 

chords AB, BC, CD, DA ai-o equal to 2 sin 2 sin 2 sin 2 sin 

respectively, and the phine quadrilateral fonned by those chorda is 
inscribed in the samo circle as the spherical quudiilateral ; hence 
by Ptolemy’s theorem for a ])lano quadiilatcral we obtain the 
•analogous theorem for a spherical one 

. X . y . o . r . h . d 
sin sin " =8111 2 sin -2+sin ^ sm 


It has been shown by llemy (in OrfWs Joum., vol. iii.) that for 
anjr quadrilateral, if £ be the spherical distance between the middle 
points of tlio diagonals, 

cos a + cos 5 + cos c + cos = 4 cos cos Jy cos Js. 

This theorem is analogous to the theorem for any plane quadri- 
lateral, that the sum of the smiare.s of the sides is equal to the sum 
of the squares of the diagonals, together with twice the square on 
the straight line joining the middle jioints of the diagonals* 

A theorem for a right-angled 8])herieal triangle, analogous to the 
Pythagoi'eau theorem, has been given by Guuermanii (in Crelh*s 
Joum,, Tol. xlii,). 


Amlyika! Trigouomtry. 

Analytical trigonometry is that branch of mathematical analysis 
in which the analytical properties of the trigonometrical functions 
. are investigated. These functions derive their importance in ana- 
lysis from the fact that they are the simplest singly {icriodic 
functions, and are therefore adapted to the representation of undu- 
lating magnitude. The sine, cosine, secant, and cosecant have the 
single real period 2w j t,e., each is unaltered in value by the addi- 
tion of 2ir to the variable. The tangent and cotangent have the 
period w. The sine, tangent, cosecant, and cotangent belong to 
the class of odd functions ; that is, they change sign when the sign 
of the variable is changed. The co.siiie and secant are even func- 
tions, since they remain unaltered when the sign of the variable is 
reversed. 

The theory of the trigonometrical functions is intimately con- 
nected with that of complex quantities,— that is, of quantities of 
the form a;-f- ty (1= - 1). Suppose wo multiply together, by the 

rules of ordinary algebra, two such quantitie.s, wo have 

(«1 + *yi)(»a + %) = (^^2 “ ViVs) + 

We observe that the real part and the real factor of the imaginaiy 
part of the expression on tlie right-hand side of this equation are 
similar in form to the expressions which occur in the addition 
formulse for the cosine and sine of the sum of two angles ; in fact, 
if we put flj|S=riCOS^j, ^1=^1 sin saj^rjcoa^a, y^=-r^fdn6^ the 
abovoj^quation becomes 

ri(cos + c sin $^) x r3(cos + 1 sin 0^) = ri?'2(cos t sin 

We may now, in accordance witli the usual mode of representing 
complex quantities, give a ^ometrical interpretation of the meaning 
of this equation. XiSt /jbe the point whose cooidmates referred 
to rectangular axes Ox, Oy are Xi, Pi ; then the point is employed 
to represent the quantity Xi-^iVi, In this mode of representation 
real quantities are measured along the axis of x and imaginary 
ones along the axis of y, additions t^ing performed according to tlie 
parallelo^am law. The points A,Ai represent the magnitudes dbl, 
the points a,(]q the magnitudes dbu Let P3 represent the expression 
sBa+ty) and P the expression (Si+tyi)(fla2+iy3). Tlie quantities 
coordinates of andpy respectivdy referred 


to 0 as origin and Ox as initial line ; the above equation shows 
that and ^1 + ^3 are the polar coordinates of P ; nenco OA 
: OPi :: OP^ : OP and the angle POP^ is equal to the angle 
PiOA, Thus we have the mllowing geometrical construc- 
tion for the determination of the point P, On OP3 draw 
a triangle similar to the triangle OAPi so that the sides 
OP3, OP are homologous to the sides OA, OP, and so 
that the angle POP^ is positive ; then the vertex P 
represents the product of the ex^iressions represented 
by x^+ty^ were to be divided Kj 

by aJi+iyj, the triangle OPP^ would bo 
drawn on the negative side of Pg, similar 
to the triangle OAPi and having sides 
OP, OP^ homologous to OA, OP, and P 
would represent tno quotient. 

If we extend the above to n complex 
quantities by continual repeti- 
tion of a similar operation, we 
have— 

(cos + 1 sin (cos $ 2 + 1 sin 0^,., 

(tx)sd„-l- tsiii^J 

=:co8(^, + tfa-f-.., -f^«) + tBin(dji-|-^2-|..., L Pig.s. 

+ 0it)* 1 

If 0j^'02=,,. =^0n=0u this equation becomes (cos sin ^)"=s 
cos n0 + 4 sin 7t0 ; this shows that cos «? + 1 sind is a value of (cos«^ + 
^ 0 0 0 

iBinn0)n, If now we change 0 into we see that pos-‘4 t sin - is a 

1 7/» ft ft 

value of (cos^+tsin^)*! ; raising each of these quantities to any 
positive integral power «i, cos— +t sin — is one value of (cos^ 

m ft ft 

4-tsin^)»*, Also 



De 

Molvre' 

theoren 




COS' 0 {‘I Bin —0 
n ft 

hence the exx>roBSLon of the left-hand side is one value of 
* 1 

(cos^ 4 4 sin or of (cos 0 + tsin 0) . We liave thus De Moivre’s 

theorem that cosIr^H- 1 sin kS is always one value of (cos ^4- 4 sin 0)^, 
where k is any real quantity. 

The principal object of Do Moivre’s theorem is to enable us to Tlie f4 

— roots ol 

find all the values of an expression of the form {a+ih)*^, where fUcomple 
and ft are positive integers prime to each other. If ^costf, 


positive integers prime 

bszr sin 0, we require the values of r" (cos 0 4 - 1 sin One value is 

immediately furnished by the theorem ; but wo observe that, since 
the expression cos ^4- 4 sin ^ is unaltered by addin g any m ultiple of 

^ ^ ^ ^4*2sjr . . 2s7r^ 

2irto^, thc^thpowerofr«l cos— Hi sin- 




is a ’{‘lb, 


n n 

if s is any integer ; hence this expression is one of the values re- 
quired. Suppose that for two values and of s tl^ values of ]^s 

. .. ,, m.0T*2siir m.5+^2ir; 

expression are the same ; then vre must have * 

a multiple of 2ir or Sj ~ Sg must bo a multiple of n, Tlierefore, if wo 
give s the values 0, 1 , 2, ... fi - 1 successively, wo shall get n differ- 

m 

ent values of (a4-t6)", and these will be repeated if we give s other 

m 

values ; hence all the values of are obtained by giving^ a 

the values 0, 1, 2, . . . fi-1 in the expression r**! cos— 

\ fi» 

+ 1 sin — whore r= (a® 4- and 0s=b.tc tan 

We now return to the geometrical representation of tlie 
complex quantities. If the points Bi, B^, B^,,,, Bn repre- 
sent the expression a’4-4y,(a;4-4y)*, (a;4-iy)®, . . . (a:4-4y)» 
respectively, the triangles OABi, OBiB ^, . . . OB„^iB, 
are all similar. Let (a;4-4y)"=a4-i&, then the con 
verse problem of finding the nth root of a 4* 46 is 
equivalent to the geometrical problem of describ- 
ing such a series of triangles tnat OA is the first 
side of the first triangle and 
OBf^ the second side of the 
fith. Now it is obvious that 
this geometrical problem has 
more solutions than one, 
since any number of com- 
jdete revolutions round 0 
may be made in travelling 
from J9, to il,. The first 
solution is that in which the 
vertical angle of each triangle 

is second is that in which each is ^ 

w n 

this case one complete reyblution being made round 0 ; the third 
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has i(BnOA-h4r) for tho vertical angle of each triangle ; and so 
% 

nn. There are % sets of triangles which satisfy the required condi- 
tions. For simplicity we will take the 
case of the determination of the values 
of (ooa^+4Bin^)i Suppose B to re- 
present the expression cos9+cBin(9. 
if the angle A01\ is Pi represents 



Fig. 10. 


the root cos ^ + * sin - ; the angle A OB 

is filled up by the angles of the three 
similar triangles AOPi^ PiOpuPiOB. 

Also, if P% be such that the angles 

PipP^,1^iOP^^t(!^ ^1", y respectively, 

the two sots of triangles AOP^ P^Op^^ 
pfiB and AOP^, P^Op^ p^OB satisfy the conditions of simi- 
larity and of having OA, OB for the bounding sides ; thus Pj, 

P, represent Iho roots cos — y- 4 - 1 sin — g-— , cos — y- 4 - 1 sm — y— 

respectively. If P coincides with A^ the problem is reduced to 
that of finding the three cube roots of unity. One will be repre- 
sented by A and the others by the two angular points of an equi- 
lateral triangle, with A as one angular point, inscribed in the circle. 
The nth The problem of determining the values of the nth roots of unity 
TOots of is equivalent to the geometrical problem of inscribing a regular 
unity. polygon of n sides in a circle. Gauss lias sliown in his 

Hones ariUimeticae that this can always be done by the compass 
and ruler only when n is a prime of the form 2^ 4- 1. Tfie deteiinina- 
tion of the 7 ith root of any complex quantity reipiiroa in addition, 
for its geometrical solution, the division of an angle into n equal 
parts. 

\Vc are now in a position to factorize an expression of the form 
aj"-(a4-tfc). Using the values which wc have obtained above for 


Factoriz- 

ations. 


(a4-t2>)", we linvo 

s-ll Ip 

a?»»-(a4-t&) = P jp- 
s~0 L 


/ 0 }“‘ 2 sir 0 { 2 .<nr\“| 

f eos + 1 sm I I 

V n n JJ 


( 1 ). 


If ftsO, a=l, this becomes 

a-n-lp 
«-l=rP h 

L 


ajn. 


2air . 2 st 

X -cos isin 

n 




r=(.«-.l)(a; + l)P - 

«=rl 


=.(a;-l)(a!4-l)P ‘ 


8 — if ••*1 


fi- 1 


/ ^sv. . 2j7r\ 

(ai-cos ±t8in- I 
\ n n J 

^sc* - 2x cos ^ 4* l^(n.even)(2). 




2 ,s*ir 

-2ajcos - 4'lj 


(iiodd) ...(3). 


V 91 

If in (1) wc put a= - 6 = 0, and tlierefore O^-Vf we have 

2T+3ir . 

sc" I” 1=7' I a; -cos tsin 1 

,-.0 L 91 J 


71-2 


= P 

5^0 L 


2.r cos 


25 f In 


4 ij (91 even) (4). 


71-8 


a"+l=(!e+l)P |^a!=-aecos‘'‘^i---t ij (« odd) (5). 

Also a;®" - 2a;"?/" ''os nO 

=2 (a'" - ?/" cos nd -f i sin - ?/" (O'^hO -i sin nOj 


«~7»-l 


«t^0 

J»i«7t- 

=P 

5~0 


6 4- 2,vir . . 0 4- 25ir\ 

-ycos xtsm -* 


(* 

la;* - 2jiy cos $ 4- H- ; 


7 


(6). 


Airy and Adams liavo given proofs of this theorem wbit h do not 
involve the use of the symbol i (see Oamb. Phil. Trans fyo\. xi.). 

A largo number of interesting theorems may be derived fiom Do 
Moivre’s theorem and the factorizations which we have deduced 
from it ; we shall notice one (»f them. 

Example In equation (6) put y==-'f take logarithms, and then diflerentiate 
€>f Tift ^ 

Moivre's respect to a-, and wo get 


theorem. 


-2n-lN 


2n(a;*"-^ - _ 

a;*" - 2 cos nO 4- ar*" 


2(a;-ar») 




Qjaa* 

ar*-2cos(>4- — 4-ar* 
n 


Puta^*asp then we have the expression 


n(a*" 

(a* - Ir) (a**» - 2a"6" cos nST^) 
for the sum of the series 

5--71-1 1 

S 

*“® o’-aaicoafl + '-^^ + Js 

?l 

We shall now consider wliat meaning can be assigned to the Comp 
symbol The quantity c is defined as the limit of +^y^i tiSJ » 

where n is a positive quantity, and is incieased indefinitely ; then, expon 
fo. a real value of se, is the limit of or of A + ? T 

I 1 • . \ 11/ \ m) * 

where m^nx, when m is increased indclinitcly. Wc may define 

as the limit of ^ ~ uhcii w is increased indefinitely. 

To determine the value of tins limit init 1 + r cos 0 sin 0 ' 

9W ' ?n * 

then e*+‘y is the limit of r^'(cos 7 n^ + t sinmO), and i-”* is cijual to 

( 2ir 3 ;* 4* ?y* ) /" o-»\ 

1 1 + OT I * *'■ to (1 i j * , wliicli has «* for 

its limiting value. Also 0 is arc tan or - in the limit • 

jr t 9/1 3H 9/1 ' 

hence mO is ultimately equal to y, and ihus the equation 
e*'btl/-=^(cosy + t sin 7/) follows from oiii definition. 11 may be 
shown at once that '■‘Ovd !/i)^a„a, if we suppose 

that denotes wa may show that complex expon- 

ents defined thus obey the same lavs as real ones 
When the exponent is ontnely imaginary we have, in accordance Expoi 
with the above definition, ential 

efV-coey+i sin y and <; " '^ = cos ( -y) + i sin( - ?/) = cos y - 1 sin y ; values 
we thus obtain the exponential values of the sine and cosine— mug a 

1 / 1,1 ... My\ 1 / 1,1 cosine 

sm 7 / ”= (c'y - e '»), cos y = ^{e^V + r - *y). 

If we give imaginary or complex values to the variables in alge- Expar 
braical expansions we obtain analogous ti igonometrical theorems , siotis i 
it IS, however, necessary to (‘onsidei tin* coiivcigcncy of the scries sines 
so obtained in order to deleiniino within what limits the values of and 
the variables must lie. If wo expand cfV and by jmiting cy cosine 

, at > ^ . y^* 9 / andth 

and - 1 ?/ in the senes 1 + y + .^ + —A .j + . . . , 

9/*^ 9/^ 9/^ 

we obtain the series sm y - y - j- jj- “I + . . . ; 

- 9/-' , 7/'* "Jf . 

eoHy=l. -3 +,£-|,i-l •••• 

These series are convergent for all finile values of ?/. They may 
also bo got from the expicssions which we have obtained for tlie 
cosine and sine of a multiple of an angle in terms of the eosine and 
sine of the angle, and would thus bo made to rest U]»on a basis 
indepondont of tlie symbol i. 

Consider the bmoniial tlicorem 


(rt+6)"-rt" + . . . 


+■ 


??(« -1) 


\i' 




.. + 6 “. 


rutting a=r‘®, wc obtain 

(2 cos y )" = 2 cos n0 f «2 cos ii - 20 + -- ^ 2 cos a - 4W 4- . 

I ^ 

. ?/(?/,- 1) ..(»-?• i 1) , _ 

^ — i f— L cos. ?/ - 2/ 4- . . . 

Ll, 

When n is odd the last term is 4^!LL?} / 


Ex pan 
sum oi 
powers 
of sine 
and CO 
siiie/S ij 
senes I 
sines ai 
cosines 
niultip 
arc. 


yv - ]) 

, , ... 9/(7/ - 1 ) . ikn » 1) 

and wmen n i.s even it is rt • 

iJi 

If we put <!=«**, J= -«”**, we ohtaiii the fonuula 
n 


cos 0, 


( - 1 )2(2 sin 2 eo.s u$ - 2n cos{n - 2)0 4- 


7/^7/ - 1)^ 


2 cos(7/ - 4)0 - 


+(-!)" 


.y?/(9l~l)...(?l~r+l), 


2cos(w-2/*)t^... I (-1)' 


.,n(n~l) ..(^n-t-1) 


I in 


when n is oven, and” 

71-1 


n(n- 1). 


(-1) ^ (2siny)"=28inny-7i.2sin(?i-2)^-i- j-“-2sin(?i~4)^, 


71-1 




when n is odd. These fonnula* enable us to expies.s any positive 
integral power of the sine or cosine in terms of sines or cosines of 
multiples of the argument. Thei e arc corresponding formulae whei 
n is not a positive integer. 
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ffii 




ai^tiple 

jtroftin 


IzkM (wd ( ^ 

fxdiieft of If we write this serioe iti the reverse order, we have 

,^+2*a2(-l)2Q;>j)*-|?“(W)* (^2^) 


rc. 


when n is even, and 


w-6 


+^— ^(^y + ... + (-l) * i(P+J)-] 

when n is odd. If in tiieso three formula we j)ut 
we obtain the following series for coe nO : — 

2 cos n0 s (2 oos d)** - n(2 cos 4 cos 6)^ - . . . 

Li 

+ ( -. ixn-r- 2)...(n- 

when n is any positive integer 


.( 8 ) 


LL 

n 

+ ... +('-l)‘^2»~^ cob^B 
when n is an even |)ositivo integer ; 

(-1) ® co8n8=nco»«e- -■ | 3 co8*9+ pg oo8*fl- 

'5tJ ' 

...+(-.])"'2 gn - lcoS"d ( fl ) 

when n is odd. If in the same three formula we put 
we obtain the following four fonnuJa ;— 

{ - 1 f2 cos Hd = (2 sin $)^ - «(2 sin d)’*"* 4* -^^—^2 sin d)**”^ - . . . 

LI 


+(-iy 




(2 sin d}’*-’'*’ + . . . (n even) (10) ; 


n-i 


( - 3) 2 sin ?id=tlie same series (w odd) (11) ; 

. . . ,,.??V--2-) . »V-2*)(n2-4*) . 

cos «d as 1 - jY ^ + — pj — ■ sxn* d — i ^ ^ '■ '■■ ’ am® d 

' + . . , +2"~* bin "d (n even) ~ (12) ; 

. . .41 «(n^-r-) . «(n3~l3)(a*-83) . 

unnds: n sin d - -- - -J sin* d 4- pj ■' sin* d - . . . 

n-l 

4-(-l) .sin*»d(w odd) (13). 

Next consider the identity -~2L.=«- — 

^ 1-paj l-qx l->(p+g)a-l«j5ga^* 

Ex^nd both sides of this equation in j)owers of x, and equate the 


Ex^nd botn eidos or this equation in powers of 
coemciouts of ar’*~L then we obtain the equation 

)(n. 
12^“ 




•X-1)" 


(n - r - l)(n - r -• 2) . . . (n - 2r) 


If, as before, we write this in the reverse order, we have the series 

when n is even, and 

when n is odd. 

If we putp=c‘®, g'a=c'“‘^ we obtain the formulae 


n-3 

Y 


+(-!)' 

where » ii mj positire inti^ ; 

(-1^ iiBw8»eing'(<icog8-^^^^^j^V’eg>g+ ”™ ~] ee8'>*-... 

+ ( - D® (8 ooe 0 )«-i I (K even) (W) J 

(-l)~einn»aeing | 

+(-!)* \2<!oe8).-‘j-(»odd) (18). 

If WO put in the same three formulae pase^, g=s -s" *•, we obtain the 
series 
n-2 

(-1) * Biim8acoi8piii"-^8-(»-2)8in’*“V+— 


n-l 


( - 1) cosndssr the same series {n odd) (18 ) ; 

ri»«8-co.8 j 


^ bL 

. . e 4- ( - 1)^ (2 sin d)"~^ h (n even) . . . 


...( 12 ); 


WB »fi»C08 8 1 1 - , 

+ (2 sin 8 )*■• I (» odd) (20). 

We have thus obtained formula for cosnd and sinnd both in 
ascending and in descending powers of cos d and sin d. Yi^te ob- 
tained formula for chords of multiple arcs in powers of chords of 
the simple or complementary arcs equivalent to the formula (13) 
and (19) above. These are contained in his w'ork Theoremata ad 
angularea sedioncs. James Bernoulli found formula equivalent to 
(22) and (13) (Him, dts VAooMiue des Sciences^ 1702), and trans- 
formed these series into a form equivalent to (10) and (11). John 
Bernoulli published in the Ada mtdtLorum for 1701, among other 
formula already found by ViHe, one equivalent to (17). These 
formula have been extended to cases in which n is fractional, nega- 
tive, or irrational ; see a paper by D. F. Gregoiy in Camb, Math, 
Jmm,, vol. iv. , in which the senes for cos nO, sin nd in ascending 
powers of cos d and sin d are extended to the case of a fractions 
value of n. These scries have been considered by Euler in a 
memoir in the Nova acta, vol. ix., by Lagrange in his Calcul des 
/ondions (1806), and by Poiusot m Jiedicrches mr V analyse des sec^ 
tions artgulaires (1825). 

The general definition of Napierian logarithms is that, if The 
as « 4- 16, then a? + ty s- log (a + tb). Now we know that sr «®co8 y ®f 
4-te*8ini/; hence cos y=a, sin y-5, or c*=(a*4-i*)^, y=» 

arc tan - =i“wir, where m is an integer. If 6-0, then m must be 
even or odd according as a is |)ositive or negative ; hence 
. log# (a 4- ib) =s logs (a* 4* 6*)^ 4- 1 (arc tan 2nir) 

or log# (a + ib) sr log^ (a” 4* 6*)^ 4- 1 (arc tan db 27i 4- w), 

a 

according as a is positive or negative. Thus the logarithm of any 
complex or real quantity is a multiple-valued function, the differ- 
ence between successive values being 2w£ ; in particular, the most 
general form of the logarithm of a rt‘al positive quantity is obtained 
by adding positive or negative multiples of 2irt to the arithmetical 
logarithm. On this subject, see Do Morgan’s Tngfmometry and 
JDmhU Algebra, chap, iv., and a paper by Prof. Cayley in vol. ii. 
of Proc, London Mam, doc. 

We may suppose the exponential values of the sine and cosine Hyi 
extended to the case of complex arguments ; thus we accept boll 

2 — ^ — - as the definitions of the mot 

functions cos (a!4*£y)» sin (aj4-iy) respectively. If aj=0, we have 

cos£y==^--i— and sin ty«|(«*'-s*“^). The quantities 

trJZl 

2 

written cosh y, sinh y ; thus cosh y =cos £y» sinh y « t sin ty* The 
functions cosh y, sinh y are connected with the reotai^ular hyperbola 
in a manner analogous to that in which the cosine and 6Uie axe 


arc called the hyperbolic cosine and sine of y and are 





eottlieettfd tritb th« dvole. miy eMtUy show firom the definitions 

♦hs-t 

ooshry-smh7;yseX ; 

^ eoi(fl; + iy) «eo 8 x oosh y - i sin a: sinh y, 
iiii(»+ cy) »aiiL» cosh y + 1 cos se sinh y, 
eosh(a-f jfi) sscosh a cosh jS+iinhti siuh /3, 

8 inh(a + jS) « sinh a cosh jS - cosh a sinh /9. 

These fennulfe ere the bseis of a complete hyperbolic trigoBometry. 
the connexion of these ftuictions with the hyperbole was first 
p^ted out by Lambert 

Szpan- If we equate the cooffioients of n on both sides of eq^aation (IS), 

^^Mweget , „,lBln*e 1,8 rinV. 1 . 8.5 sin^tf. 

+ + _ _ .+^_ __ + (21); 

ita (ilia, g j{g iietween tlie yaluoa ± ?. This equation may also te 

written in the form ^ ^ 

*”“"*=*+28 +274 5 +270?+- 
when X lies between d:l. 

By equating the coefficients of on both sides of equation ( 12 ) 

2am*tf 2.4 ein'tf 2.4.® ain*® 

® + 3-T'+s76 '8 '+876:7 “+ 

which may also bo written in the form 

/ . v« a. 2aJ* 2.4 as* 2.4.6a!® 

(arcsm*) -a®+g ^ H-^-g - 

when X is between d:l. Differentiating this equation with regard 
to Xf we get 

arcsinaj 2 , 2 . 4 * 2 . 4 . 6 . 
yi-aa-*+3'^+376‘®^‘l'3;^7* +•••» 
if wo put arc sin a? = arc tan y, tins equation becomes 

arctanj/=i|p j i + | + ( 23 ). 

This equation was given vrith two ijroofs by Euler in the Nova acta 
for 1793. 


1 +aj 




2log~^=-*+ 3 +-+- + . 


Gregory's We Jiavo 

series. becomes J (log (1 +iy) - log (1 - ly)} 

oriarctany±.*y; , . . 

hence arc tan ydbnvssry-y^ ^ ^ , 

w 0 7 

The series is convergent if y lies between ds 1 j if we suppose arc tan y 

restricted to values between ± 7 , we have 
4 

1 /® 1 /® 

are tan y « y iL - (24), 

which is Gregory's series. ^ 

- . . Various aeries derived from (24) have licen employed to calculate 
wiesior value of ir. At the end of the 17th century w was calculated 
^nofir places of decimals by Abraham Sharp, by means of the 

scries obtained by putting arctany=g, ^ 

culation is to bo found in Sherwin’s MathemaUeal Tables (1742). 
About the same time Jklachin employed the series obtained from 
1 1 IT 

the equation 4 arc tail - arc tan o«q~ 7 to calculate w to 100 de- 

O ^Ui7 4 

cimal places. Long afterwards Kuler employed the senes obtained 

from arc tan^+arctaiiq, which, however, gives less rapidly con- 

verging series (Introd., Jml. infin., vol. i.). Lagny employed the 

formula arc tan— = I to calculate ir to 127 places ; the result was 
V3 o 

communicated to the Pans Academy in 1719. Vega calculated ir 
to 140 decimal places by means of the series obtained from the 

equation ^ = 5 arc tan J 4 2 arc tan The fomula | = arc tan ^ + 

arc tan “+ arc tan i was used by Daso to calculate ir to 200 decimal 
^ ® 11 
places. Rutherford used the equation ir = 4 arc tan ^ - arc tan + 

arc tan x::* 

99 II 

If in (28) we put y=r ~ and *^, wo have 

o * ^ A 4. 1 o i 1 ^2.4 1 ^ X 

T=8«re1*ng+4aTctany=2-4|l+3.j^+j-g 5 fj+-| 

'■a-iw''375(iooy+"'!’ 

a rapidly convergent series for ir which was first pven by Hutton 
in PhU, Trans, tor 1776, and afterwards by Euler in Nova orM for 
1798. Euler gives an equation deduced in the same manner from 
1 o 

tlie identity t = 20 arc tan ^ + 8 arc tan The calculation of ir has 

been carried out to 707 places of decimals ; see Proe. Roy. Soe., xxL 
«nd xitM. ; also SQUARiNa tbk Ciscle (vol. xxii. p. 435 sq.). 


We shall now obtain expressions for sin x and cos x as infinite Fao^ 
products of rational factors. We have 

Binx=2sin|rin-+-a2»sm?»in5^*iji?t-Bi»2±5!:. ■*>»» 
* * 4 4 4 ^ 7 - 

proceeding conlinunHy in this way with each factor, we obtain 

Bn*= 2 «-.»Bin? 8 in sin 

, , . . w n * 

where n is any posi^e mtegral power of 2 . Now 


. x+nr . x+»-nr 

sin sm 

n n 

and 


Hence the above may be written 


. X-] nr . rir-x . . .x 

-sm sin =sin® — -am*-. 

n n ‘ n tC 

. cr-f Jwir X 

sm ^co3 . 

n n 


S'/ . jW 

•sin®?) 


it\ n 

n/ 

\ u nj 

(sW^. 


Icos , 

\ It 

71 J 

f T». 


where Ar— Jii - 1 . Let x be indefinitely small, then we have 

1 =r ~ Sin* - 8in» . gin= . 
n n n n 

hence 

ein»=»sm? cos 1 ( i - . . /i _ Y 

n 7i\ «in-v/w/\ bm-2ir/»i/ \ kvftij 

We may write this 

smxs=;?ism - cos - 1 n— ) . . . ( 1 - ^ - ' -r )ii, 

n n\ siiri v/w/ \ sm®wv/it/ 

where R denotes the product 


A— t‘LY>-— Y 

V rin»’«4i'yv — 

N It ✓ X 11 - 



and m is any fixed integer independent of n. It is necessary, when 
we make 11 infinite, to determine the limiting v.iliK 


w sin - cos 
n n 


f value of tlie quantity 

. sin a; i x ^ 
- IS , and that of 

X X 


R ; then, since the limit of • 

sin mr/n . , 

-^^jj^istmity.wehavo 

Now R is less tJian unity, since sin ^ is less than sin 
ra+ 2 ir 


m+lv 

n * 


n 

than 1 

IT 


. ; also by an elem entary algebraical pioposition R is greater 


n\ 


n 1/t 4 1 IT „ }cfr\ . 

cosec® — :* — + . . . + cosec® — * I and 
n/ 


\ ^ is therefore greater than 
a^/ 1 . 1 


eosoc ^<^^,if 


!*• "rl "■trsrs:?*- + rsrrr— — — + 

<V»n + l|» »t + 2 l» 


or than 1 


-- f ’ 

4 Iw 


1/11-1 i» + 1 111 + 2 


-ni). 


iC® 


or than 1 - r~* Hence = 1 
4 m 

whence 


ej^ 


im* 


, where 9 is some proper fraction ; 


When m is inddmitely increased this becomes 

(25). 

The expression for cos a: in factors may be fiumd in a similar manner 

by means of the equation cosa!= 2 sin cos or maybe 

deduced thus ^ 

sin2J! \ wVv /- 4a’®\/_ 4.1® \/, 4.r® \ 

® “■ 2 sin _ Jj[^ \ - ^1 - "2 ) “ 2 vv ( ^ frVV‘ 


' ..(26). 

%==. - CO \ :i?/ + J 

If we changes into w, wo have the fonnulv for siiiha', cohha* sa 
infinite products — 


.... 

it~-co\ 2?/+lir/ 

r, wo have the fonnulv for 

t»=»oo/ ^4 V fo / 4/J \ 

sinh xvixl* ( 1 +-s-n i, cosh x-I* (If ^ j 

, 1-0 V y n o\ lia-f-1 ‘TT*/ 


In the formula for sin x as an infiniio i»io<lnrl put we then 

get 1 s=r . • ; if wc stop after 2 n factors in the numcr. 

22.2.4. 4.6... 

ator and denominator, we obtain the npfiroximate equation 

wl=,3».6«.._,(a«-l)» 1) 

2 2®.4®.C-... (2/0- 
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where n is a large integer. Thie ex- 
pression was obtained in a quite different manner by Wallis {Arith- 
metica infinitorumi vol, i. of C^.}. 

■ 4*s) ' 

or cosy + sin y cot » 

Equating the coefficients of the first power of y on both sides we 
obtain the series 

111- (27). 

From this wo may deduce a corresponding series for cosec «, for, since 

cosec cot - cot a?, We obtain 

11 1.1.1 1 1 . /«ox 

coseca?ss-— • — ■ — — 4» -- -. 4 .--—.— -------------- sr'+»..v^o> 

X x+v X’-rx+^vx-^r a5+3ir a}-3Tr 

By resolving into factors we should obtain in a similar 

® cos » 

•manner the scries 

X 2 2 2 2.2 

tana:==r-~7r.---rTr-+s ^r.-— — + 


T R I G O N 0 M E T R 1? ! ‘ 

These series were given by Schellhaoh (in Cfrdk's toL xlviii^ 

If in the same series (12), (13) we put i»a we get 

, 4a? . 4a}a(4a?-2‘V) 4a?(4a?-2V)(4a?-4*ir») . 

®®**“l"l.2»-» ■*■■172.11.4** 1.2. 8. 4. 6. 6** ■*■*••' 


<!Ota!al+~— + — +. 

X aJ+ir fic-ir aj+2ir aj--2ir 


’’T-2a?'“7r + 2 .e 3ff’-2a:‘“3T + 2a? 5>r-2a; 53r + 2a5 

2 2 


,+...(29), 


and thence 

see a; 




tanaj= 


ir - 2jr IT + 2^* Sir - 2aJ 
(30). 


^ 2 
~3ir + 2a5 

These four formula) may also be derived from the product fomul® 
for sin x and cos x by taking logarithms and then ditferentiating. 

Glaisher lias proved them by resolving the expressions for 

and ^ products into partial fi actions (see Quart, Jmrm. 

McUh,f vol. xvii.). The series for cot a; may also bo obtained by a 

IX a* aj + ir\ 

continued use of the equutiou cot a* -as ( cot ^ + cot j (see a paper 

by Dr Schroter in Schlonulch’s Znlsch'ift^ vol. xiii. ). 

I for Various series for ir may bo derived troni the series (27), (28), (29), 

(30), and from the scries obtained by dilferentiatiug them one or more 
ftom times. For example, in the formulie (27) and (28), by putting 


irs=n tan - 


ii + l 2n 
1 1 


-r2»+i”*/’ 

li-h 


w I n- 1 

IT — ?i 8 in 1 + ~ I 2 f^~ 1 ^ 2 » + l 

if we put 9 {= 3 , these become 

3 V 3 /, 11111 \ 

2 (^*^2 4 ■^5’^7'^8'*V' 

By differentiating (27) we get 

„ 1 1 1 1 1 . 

C 0 SeC-*a*=r;:^ + 7 -- ^- 1 -. i i + 7 ^o~\ 2 +»*.; 

a? (aj+ir)-’ (a;- ir)- (a-4 2ir;- (a;«-2ir)* 

pntars^, and wo get *»---9|l4 jJ+~^ ...}. 

These series, among others, wore given by Glaisher (Quart, Joum, 
Math,^ vol. xii ). 

luma of We have sinh iFX^Trxp(\ +- 3 Y cosh irj:=FA+,=:^r=-^ ; if 
iMrtain \ J \ 27i + i|V 

we differentiate these formulsB after taking logarithms, we obtain 
the series 

~coth*a!- 2 ]^=jj-^+^,+g-j^+ 


-tanh vx^ \ 


1 


«+... 


2x l® + a?^3‘*‘+a;‘-*^ 5-+i^‘ 

- Tliese series were given by Kummer (in CrelUs Joum,, vol. xvii.). 

The sum of the more general scries 

+ . . . , has been found by Glaisher (Proc. L<md, Math, Soc,, vol, viL). 
CsiWn If in the aeries (12) and (13) we put « 5 = 2 a!i ^=s we get 


I for 
aine and 


irx - 

“•T*! 


•12-^ 


sin™=: 


-1») a!»(a?-l»)(aj*-2«) . 

_ _ +... 


l*Xai'- 2*) 


...}. 


2s» 2aj(4a? - t») . 2flr(4a? - ir9)(4a? - SV) 

^^+— ... 

We have of course assumed the Jemtimacy of the substitotioni 
made. These last series have been discussed by M. David (BvXU 
Soc, Math, de France, vol. xi.) and Glaisher (Mesc, of Math,, vol. vii.). 

If Urn denotes the aum of the series i+^+<L+ ...» that Sum 

111 11 

of the series ;~+^ + i + • • * > that of the series - 5 = ” 

im 3 m 5» 1»» gm 

+ “;j-^+..., we obtain by taking logarithms in the formula) 

hers. 


+ • . . 


(25) and (26) 

log (* cossc *)= r,(2)*+|o;(?)%|£7,(5)' 

log (8eo»)= )^.(~)*+5^4(?y+5^*(?)*+ - ; 
and differentiating these scries we get 

i cot - 5*“ - (31). 

Jtan®=^ 2 %!+ 52 V+ — 2^1!'+ (32). 

Jt V s' TTil 

In (31) aj must lie between ±ir and in (32) between ± Jir. Write 
equation (30) in the form 

geca!=2(-l)”7-^-^y4— . 

(2n + l|) 

and expand each term of this series in powers of x^, then ivo get 

(33), 

where aj must lie betw^een db Jtt. By comparing the series (31), (.32), 

(33) with the expansions of cot x, ten x, sec x obtained otlierwise, 

we can calculate the values of Uii, Ua, , , V^, V^,,, and 

When Un has been found, Vn may bo obtained from the formula 

2«rn=:(2»-l)17„. 

For Lord Brounker’s series of tt, see Sqttaking tub Cirolb (vol. Con- 
xxii. p. 436). It can be got at once by putting a^\, issS, tinui 


c=6 , . . , in Euler’s theorem = - 
a 


1 11 


„ + y** fectc 

6 c <t+ 6—(i+ c— 6+ for ^ 


Sylvester gave (Phil, May,, 1869) the continued fraction 
T 1 1.2 2.33.4 
2 1 + 1 + 1 +!+ * 

which is equivalent to Wallis’s formula for r. This fraction was 
originally given by Euler (Comm, Acad, Fetropol,, vol. xi,); it 
is also given by Stern (in Crelle*8 Jounu, vol, x.). 

It may be shown by means of a transformation of the series for Con- 

a? a? a? , tinm 

... This may be also 

easily showm as follows. Let y=cos \/x, and let y\ y",,, denote 
the differential coefficionts of y with regard to x, then by forming « 
these wo can show that 4a;p" + 2y'+y=0, and thence by Leibnitz’s 
theorem wo have 

4a.^»+2) 4. (4^ 4. 2)y(»+l) + 0. 


cos X and — — that tan x- , 

a? 1-3 


Therefore ^=-2-^^“^, i 

hence - 2 Va? cot \/a= - 2 - - 


4a; 

-6-' 


4a; 4a; 

- 10 - 
aj® a? 


Replacing VS by x we have tan a;=;j2- ^ ~ . . . 

Euler gave the continued fraction 

. _ w tan a; (n“ - 1 ) fcin^a; (n® - 4) tan®* (w® - 9) tan^ 

tann* — — ^ 

this was published in M^. de VAcad, de St Pttersh., vol. vL 
Glaislier has remarked (Mm. of Math., vol. iv.) that this may bo 
derived by forming the differential equation 

(1 - a?)?/’«+2) - (2m + l)*j/<^+i> + (n® - m®)i/<’^>=0, 
where y/— cos (ware cos*), then replacing* by cos *,and proceeding 
as in the former case. If we put nsO, this becomes 
tan * tan^ 4 tan^ 9 tan®* 


*=: 


whence we have 


1 + 


8+ 5 + 

*® 4a? 9a? 


7 + 


^ * as* 43?* 9a?* w®a? 

arctan*=j^-3:j:j^y-...+5— ... 

It is jmssible to make the investigation of the properties of the 
simple circular functions rest on a purely analytical basis. The sine 



of m would be defined ae a ftinotion such that, if then 

analyti* ^i. J ^ 

cal treat- y ss sin « ; the quantity would be defined to be the complete integral 

SJSJta/ f;^ Wed,ouIdthei.liaye|-*=r’-^Nowchange 

fULDC* w ® jf 

tione. the variable in the integral to *, where y®+s 3 a=l, we then have 
f*— and z must be defined as the cosine of x, and is 

a 

thus e<ia«l to ein Mtisfying the equation tin^+costseal. 

Kezt consider the differential equation 
^ dy , rfr 

vrrp+7P^~ 

This is equivalent to 

%Vr:?+sN^^=0; 
hence the integral is 

y Vl - s* + sVl a constant. 

The constant will be equal to the value « of y when »s= 0 ; 
whence yVl - a^+aVi -y*=w. 


The integral may also be obtained in the form 
y» - vT"--~y»vr^s= Vl - w^. 

we have 0+^=7, and sin 7 =; siu a cos j 9 + cos a sin ft 
0087=5008 o cos /3 - sin a sin ft 

the addition theorems. By means of the addition theorems and! 
the values siu 1 > cos - = 0 we can prove that sin ®= cos Xp 

cos^^+a;^= -sinaj; and thence by another use of the addition 

theorems that sin (ir + aj) e= ~ sin ar cos (ir -f a;) ■i= - cos Xt from which 
the periodicity of the functions sinir, cos a; follows. 

We have aleo j - * lofr ( Vl~(r/+ ty) ; 

whence log. (Vl -y*** + ty) + log* ( vT^ + iz) = a constant* 
Therefore ( Vi“^ y® + iy)( VT^s® + iz) = Vl^® + iw, 

since tt=y when 2=0 ; whence wc have tho equation 

(cos a + 1 sin tt)(cos jS 4 - 1 sin / 3 ) = cos (a + jS) + 1 sin (a + / 3 ), 
from which De Moivre’s theorem ifollows. (E. W, H.) 


TRILOBITES. See Crustacea, voL vi. p. 659 sq, 

TRINCOMALEE, a town and naval station in tho 
island of Ceylon, is situated on the north-east coast — 
which is bold, rocky, and picturesquely wooded — by road 
113 miles north-north-east of Kandy, in 8* 33' 30" N. lat. 
and 81" 13' 10" E. long. It is built on the north side of 
the Bay of Trincomaleo, on the neck of a bold peninsula 
separating the inner from the outer harbour. There is a 
lighthouse on the extremity of Foul Point at the southern 
side of the bay, and another on the summit of Round 
Island. Tho inner harbour is landlocked, with a safe 
anchorage and deep water close to the principal wharves ; 
tlie outer harbour has an area of about 4 square miles, 
with a depth of about 70 fathoms. There is an admiralty 
dockyard, and the town is the principal naval station in 
the Indian seas. The breadth of the streets and esplan- 
ades somewhat atones for the mean appearance of iJio 
houses, hut the town generally has a gloomy and im- 
poverished aspect. Pearl oysters arc found in tho lagoon 
of Tambalagam to the west of the bay. The Government 
liuildings include the barracks, the public offices and re- 
sidences of the civil and naval authorities, and the official 
liouso of the officer coinmanding-in-chief in the Indian seas. 
There is an hospital and outdoor dispensary, and also a 
frierid-in-need society. The population of Trincomalee in 
1881 was 10,180. 

Tho town was out* of tho earliest settlements of the Malabar raco 
in Ceylon, who at a veiy early period eiceted on a height at Iho 
cxtreiiiity ol the peiiinsnla, now crowned by Kort Krcderiek, a teinjdo 
dedicated to Konutlia, or Koiiasir, nanuMl llie “temple ofatbousaml 
columns.” Tlie builihiig was desecrated and destroyed in 1^22, 
when tbc town was taken bv the Portuguese, who made use of the 
materials for the erection of tin* fort. The town Mas surecssivJy 
held by ilic Dutch n6;i9), the Fiench {W*^\ the J)iit<*h 06/4), 
tho Fnmch (1782), and ttie Dutch (1783). Atfr a siege of three 
wooks it surrendered to the British fleet in 1795, oml 
])utcli possessions in Ceylon was formally cedeal to Givat Biitain 
by the tioaty of Amiens in 1802. Its fortifications have lately 
been strcngtheiu'd. 

TRINIDAD, a West Indian island, lying nortn-east of 
Venezuela, between 10” 3' and 10“ 50' N. lat. and 61 39 
and 62" W. long., being tho most southern of the chain of 
islands scimrating the Atlantic from the C^aiibl-Kjaii Sea. 
Its area is 1754 square miles, or nearly 1,123,000 acres. 
In shape tho island is almost rectangmlar, but from its 
north-west and south-west corners jiroject two long hwiis 
towards Venezuela, enclosing the Gulf of Faria, The 
north-west liorii terminates in several islands, in one of 
the channels between which (the Boca Grande) h^ the 
small British island of Patos. The general aspect of Trini- 
dad is level. But three parallel ranges, varying from GOU 
to 3100 feet in height and clothed with forests, run from 


east to west. The plains are watered by numerous streams^ 
and the mountains are deeply furrowed by innumerable 
ravines. The rivers falling into the gulf are somewhat ob- 
structed by shallows, especially tlie Caroni and tho Couva. 
Geologically, as well as botanically and zoologically, Trini- 
dad differs little from tlio adjacent mainland, with whicb 
at one time it probably was connected. The soil, which is 
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fertile, consists of clay, loam, and alluvial di^posits. The 
Moriclie palm and mountain cabl>age, as well as the cedar 
and the balata, are prominent objects. Poisonous and 
medicinal plants grow everywhere, and the woods contain 
an inexhaustible supply of timber. Tlierc are two mineral 
springs. The most curious natural feature of the island 
is tho pitch lakeHn La Brea, 90 acres in extent, which 
furnishes an important export. Tlio climate is healthy, 
the mean tcm]>eraturo being in January 76“ Fahr. and in 
September 79“ ; it occasionally reaches 90 . 

The population, "which nmnlicicil 109.63^ in 1871, was rctiimcU 
in 1881 at 153,128 (83,710 males .and 09,412 icnmbs), and in 188.> 
at 171,914. Of these aliout 100,009 nu- natives of the islaml, piiu- 
dpally of African race, f>0,000 are coolies inti.. (bleed iiom India 
(an industiious and prospeious element of tlie jinpulation,, viiilc 
tlio remainder includes the English ami otbei I'anojK-an settlers. 
About 2000 coobe^s are introduced Hiiniially. Maiiv Hindi tannlica 
from other parts of tho West Indies s>-( Hod m 'I’l.indud iiiiii, years 
ago, and traces of tins oud o( (he .S,>..n.sh oe,o|...lion are obvious 
ill laws, mnnicipal arrangciiicnfN JiingiuKe, imd poiiulation 
f«o principal towns are I’oit of Sjain and ' ■ i*.- . 

former (8*. 000 inhnhiUnts), tlie eap.lal of the 
Rontly inclined plain near tlie n<»rtli-easl 

1 This IS vividly described b} Cliarlea Kingsley m At Last. 




S74 t a I- 

and in a fine and safa port. In the town there are two cathedrals 
(the Roman Catholic and the Ai:iglioan), and outside it a botanical 
garden. San Fernando, about 80 miles southward, with a popula- 
tion of 7000, is an important shipping place. 

Of the total area about 300,000 acres are cultivated. The 
principal productions of the island are sugar and cocoa; coffee 
18 also becoming iiupoitaut. Trinidad has suffered much from the 
effect of ioreign state bounties, especially the export premioms of 
Germany and France. The sugar production in 1871 was 53,000 
tons, in 1881 44,000 tons, ana in 1885 54,000 tons. The prin- 
cipal exports in 1886 were— sugar, 64,000 tuns (value £684,675) ; 
rum, 7*A625 galls. (£7878) ; mSaases, 2,416,761 galk. (£45,835); 
cocoa, 14,904,840 llis (£421,974); coffee, 20,270 lbs.; asmhalt, 
28,505 tons law and 6731 tons l^iled ; cocoa-nuts, 9,645,700; 
bitters (Angostura and others) and liquors, 32,240 galls. ; the total 
value was £2,246,664, including £707,421 specie and bullion. 
The imports in 1885 (including bullion and specie) were £2,241,478. 
Among the principal items are cottons, linens, aooUeus, and textiles 
generally (largely from the United Kingdom), £235,895 ; fish, flour, 
and provisions (principally from the Unit^ States), £270,000 ; 
lumber (from Canada), £48,075; rice (half fiom India), £113,940; 
hardware and machinery (principally from the United Kingdom), 
£116,894 ; gold (ptinclpally from Yenozucla in transit), £651,398. 
The sailing vessels entering Trinidad ports in 1885 liad a burden of 
150,219 tons, the steamers a buiden of 385,950 tons. The total 
public rovonue m 1885 was £420,307, of which £240,444 was for 
customs and excise. The total expenditure was £443,920. 'Hiere 
are 145 public schools, of which 61 are Govornmont and 61 assisted, 
with a total attendance of 13,282 scholars. The principal towns 
are connected by railway lines. 

Trinidad was discovered by Columbus on Slst July 1496. It 
remained in S])anish possession (although its princifial town, San 
Jose do Orufta, was burnt by Sir Walter Raleigh in 1605) until 
1797, when a British expedition from Martinique caused its oapBu- 
lation, and it was finally ceded to Great Britain in 1802 by the 
treatv of Amiens. Its real starting-point as a productive country 
was in 1781, when the Madrid Government began to attract foreign 
iniinigrants. Tiinidad is still strictly a crown colony of Great 
Britain. The legislative council includes the governor as president, 
and six official and eight unofficial members, all appointed by the 
crown. During the labour crisis caused by emancmtion and the 
BubsecKuent equalization of the British duties on nee and slave- 
grown sugar, the colony was greatly assistr^i by the skilflil ad- 
mluistrotion of Loid Harris, governor from 1846 to 1851. 

Boo De Yerteuil, 7'riniiadi Colonial QfieiUst; Ouppy, Truiidad Ahnanae ; 
and Gopemmtnt Geotoffirdl Survey 

TKINITAIIIANS (Ordfo Sancta TnnitatU H Captortm\ 
a religions order instituted about the year 1197 by lnno> 
eent III., at the instance of John de Matha (11604213) 
and Felix de Valois {ch, 1212), for the ransom of captives 
among the Moors and Saracens. The rule was the Augus- 
tinian, the dross white with a red and blue cross. De 
Matha was the first general and De Valois the first abbot 
of the mother house at Cerffroid near Mcaux, where the 
idea of the institution had originated in a miraculous ap- 
parition. By 1200 as many as 200 Christians had been 
redeemed oUt of slavery in Morocco by the order, which 
accordingly spread rapidly not only in France but also in 
Italy and Spain. Further favoured by Houorius III. and 
Clement IV., the Trinitarians spread into Portugal, the 
United Kingdom, Bohemia, Saxony, Poland, and Hungary, 
and even into America. In the 18ih century they had 
in all about 300 houses ; but the order is now almost 
extinct. About the middle of the 17th century it was 
stated that in France the redemptions” up to &at time 
had numbered 246, the number of prisoners bought off 
being 30,720; for Castile and Leon the corresponding 
figures were 362 and 11,809, The order is sometimes 
spoken of as the *^ordo asinorum” from the circumstance 
that (iriginally its members were not permitted to use 
any other beast of burden. In France they were known 
as Mathorius from the chapel of St Mathoriu or Mathelin 
in Paris, which belonged to them. 

TRINITY HOUSE, Corporatiok of. An association 
of English mariners, which originally had its head-quarters 
at Deptford in Kent. In its first charter, receiv^ from 
Henry VIIL in 1514, it was described as the guild or 
fraternity of the most glorious and undiridable Trinity (rf 
St Clement,” the court being made to consist of master, 



wardens, and assistants, numbering thirteen in ali an^' 
elected annually by the brethren. Deptford having beet 
made a royal dooky^ by Henry VIII., and bri^ the 
station where outgoing ships were supplied with pilots, 
the corporation rapidly developed its influence and useful* 
ness. By Henry YUI. it was entrusted with the direotion 
of the new naval dockyard. From Elisabeth, ivho con- 
ferred on it a grant of anus in 1578, it received authority 
to erect beacons and other marks for the guidance of navi- 
gators along the coasts of England. It was also recog- 
nized as the authority in the construction of vessels for die 
royal navy. In 1604 a select class was constituted mdled 
elder brethren, the other members being called younger 
brethren. By the charter of 1609 the sole management 
of affairs was conferred on the elder brethren, the younger 
brethren, however, having a vote in the election of master 
and wardens. The practical duties of the fraternity are 
discharged by the acting elder brethren, who have all had 
experience in naval affairs; but as a mark of honour 
persons of rank and eminence are admitted as elder 
brethren and now form a large proportion of the mem- 
bers. In 1647 the corporation was dissolved by parlia- 
ment, but it was reconstructed in 1660, and the charter 
was renewed by James II. in 1685. A new hall and 
ahnshouses were erected at Deptford in 1765; bht for 
some time the offices of the corporation had been trans- 
ferred to London, and in 1798 their headquarters were 
removed to Trinity House, Tower Hill, built from tht 
designs of Wyatt. By an Act of 1886 they receivedi 
powers to purchase from the crown, as well as from» 
private proprietors, all interests in coast lights. For 
the maintenance of lights, buoys, &c., they had power to 
raise money by tolls, the surplus being devoted to the 
relief of old and indigent mariners or their near relatives. 
In 1853 the control of the funds collected by the corpora- 
tion was transferred to the Board of Trade, and the money 
over which the brethren were allowed independent control 
was ultimately reduced to the private income derived from 
funded and trust projierty. Their practical duties in tho 
erection of Ughthousos, buoys, and beacons remain as im- 
portant as ever, the number of persons employed in their 
service being over 800. They also examine navigating 
lieutenants in the royal navy, and act as nautical advisers 
in the High Court of Admiralty. 

TRINITY SUNDAY, which immediately follows Whit. 
Sunday, was in the older liturgies regarded merely as the 
Octave’’ of Pentecost. The habit of keeping it as a 
distinct festival seems to have sprung up about the l,11ji 
century. According to Qervase of Canterbury, it was 
Thomas Becket who introduced it into England in 1162. 
The universal observance of* it was establi^ed by Pope 
John XXIL in 1334. 

TRIPOLI, a North African state, bounded by the Medi* 
terranean on the north, by the desert of Barca (or Libyan 
Desert), which separates it from Egypt, on the east, by 
the Sal^ and Fezzan on the south-east, south, and souths 
west, and by Tunis on the north-west. The country is 
made up of a Btrv^ ot fertile soil adjacent to the sea, 
with vast sandy plauns and parallel chains of rocky moun- 
tains, which finally join the Atlas range near Kairwdn in. 
Tunis. It is naturally divided into five parts, viz.,—- Tripoli 
proper, to the north-east of which is the plateau of Barca 
and Jebel al-Akhdar, to the south the oasis of Fezzan, to 
the south-east that id Attala, and to the south-west tiiat 
of Ohaddmes.^ It is very bidly watered : the rivers are 

^ Oenceraiug the last-named districts fall informatioa oan l>a ibtmd in 
Sahara und Sudan (Berlin, 1879-81) by Dr Naobtigal, who continued 
the explorations of soutfam Tripoli commenced by Bartb and RohUa. 
Cosiswt alse Narratm rf Trwad$ and IHacomin tn Northern and 
Central 4fiioa^ by Denham, Otapperton, and Ondney, London, 1829. 
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mall mi ^ desert welk and watering pla^ee are often 
dry. Ai regacda the ooaet, it is ezteetnriy difficult to fiz 
the exaet border between ^gypt and Tripoli. The sea- 
board of the Libyan Desert is so little known to Europeans 
that the spacious harbours of Tebruk (Tabraca and Tabarka) 
and Bomiba (Bombssa) have almost escaped notice. The 
land* bordering the sea to the west of Cape K4s al-Tin does 
not partake of the sterile character of the wastes of Barca. 
The district of Jebel al-Akhdar (“the Green Mountain’^), 
which intervenes between B&s al-Tln t*nd Benghazi, abounds 
in wood, water, and other resources; but its ports are 
scarcely worthy of the name, except Dema (Damis), where 
vessels from Alexandria call to embark Hbney, wool, and 
wax. From Mers^ Suza (Apollonia, later SozusaX now a 
mere boat cove, but once a powerful city of Cyrenaica, to 
Bengh&zi the coast abounds in extensive ruins. Bengh4zi 
itself, on the Bay of Sidra (Syrtia Major), is an insignificant 
fortified town trading in cattle and otW produce. The 
principal products of the country are com, barley, olives, 
safiron, figs, and dates, — these last being perhaps the finest 
in the whole of North Africa. Fruit also is abundant in cer- 
tain parts, and so are many kinds of vegetables. The horses 
and mules, though small, are capable of much hard work. 
The native tissues and pottery are almost as good .as those 
of Tunis. Great quantities of castor oil come from Tad- 
jura. In consequence of recent events in Tunis, Tripoli 
has become the last surviving centre of the caravan trade 
to Northern Africa. It is at least 250 miles nearer the 
great marts of the interior than either Tunis or Algiers. 
A large proportion of the commerce of Tripoli is in the 
hands of British merchants or dealers in British goods, who 
send cloth, cutlery, and cotton fabrics soutliwards and re- 
ceive in return esparto grass, ivory, and ostrich feathers. 
The sirocco blows with great force at times during the 
autumn, and the heat is as a rule much greater than in 
Tunis. The climate is very vaiiable; cold nights often 
succeed warm days; storms are of frequent occurrence; 
and rain is at times wanting for many months. In addi- 
tion to the capital Tbw'Oli (see below), called Tar^bulus 
al-Gharb to distinguish it from tlie town of the same 
name in Syria, the only important places are Murzuk and 
Ghadiimes in the interior and Benghazi (Berenice) on the 
coast. The population of the country consists of Moors, 
Arabs, Kabylea, Kuluglis (descendants of Turkish fathers 
and Moorish mothers), Turks, Jews, Europeans, and 
Negroes. Nothing like a census has ever been attempted, 
and the number of inhabitants is purely a matter of con- 
jecture. In the interior the population is very scattered, 
and it is not })robable that the total exceeds from 800,000 
to a million. The Europeans (2500 or 3000) on the coast 
are nearly all Maltese, There is a Jewish colony of about 
4000 in the capital, and the trade is almost entirely in 
their hands and in those of the Maltese.^ 

Since 1835 Tripoli has lost the semi-independent character of a 
regency which it formerly enjoyed in common with Tunis, and has 
become a vilayet or outlying province of the Turkish empire. For 
administrative purposes it is divided into live districts, which 
are again subdivided into twenty-five cantons, the former being 
governed by motasarrifs and tlie latter by caimacams. Each vill- 
age has its sheikh, who is assisted by a sort of municipal council. 
Sinee the invaaion of Tunis hy the French, the Turkish garrison 
of Tripoli has been considerably reinforced, and many new fortifi- 
cations are partially erected on the coast. The chief judge ot (^di 
is nominated by the Forte ; the mufHs are subject to his authority. 
There are also a criminal court and a commercial tribunal. The 
toes are collected by a receiver- general, also nominated from 
Constantinople, and they press very heavily on all classes of the ' 

1 The best known English work on Tripoli is F, W. and H. W. 
Beeohey's Proceedings of the JEcgsedUioii, to JEs^ore the Northern Coast 
sf Africa fr(m Tripoli JBarimoarde, London, 1828. Admiral W. H. 
Bmyffi's ModMenmemy London, 1854, contains a description of the 
ooist. See also Bae, Country of the Moore, London, 1S77, and Broad- 
lev. Tunis Poet and PmsetUt London and Edhiburgh, 1882. 



inhabitant^ The principal sources of revenue are the usual Mo- 
hammedan taxes. The constant succession of Turkish governors^ 
each of whom invariably follows a different policy from that of bis 
predecessor, has been fatal to the niatoiial progi'ess of tlio country. 
There are few elementary schools in the capital, and instruction 
in the interior is entirely limited to the Koran. 

HUiory.^kfi»x falling successively into the hands of the Phee- 
nicians, Homans (a four-sided triumphal arch, erected in honour 
of Aurelius Antoninus and Aurelius Pius, still stands near the 
Marina gate), Vandals, and Greeks, Tripoli was finally conquei-ed 
by the Arabs twelve centuries ago, and has remained a Moslem 
^te ever smee. In 1610 Ferdinand the Catholic of Spain took 
it, and thirteen years later it was civon to the Knights of St John, 
who were expelled in 1053 by the Turkish corsairs Di agut and Sinaii. 
Dragut, who afterwaids fell in Malta, lies buried in a much vener- 
ated l^ubha close to one of the mosijues. After his decease the con- 
nexion between Tripoli and Coiistautiiiople seems to have been 
considerably weakened. But the Tripolitan pirates soon liecamc the 
ten'or and scourge of the Mediterranean ; half the states of Europe 
seem at some time or other to have sent their fiecta to bombard the 
capital. In 1714, when Hosain iUn 'Ali founded the present line 
of the beys of Tunis,® Ahmed Pasha Caramanli achieved index)ond- 
once, and his descendants governed Tripoli until 1835. In that 
year the Turks took advantage of a civil war to reassert their 
authority, and since that date Tiijtoli has been governed by repre- 
sentatives of tlie saltan. 

The hhouan (ikhwdn) or semi-religious somi-poUtical fraternities 
which exercise such considerable iufiuonco in Tunis, Algeria, and 
Morocco are perhaps still more powerful in Tripoli. The most 
remarkable is that of the SenHsiya, the centre of whose authority 
; is Ja^hbub or .Terabub, north-west of the oasis of Siwo. The 
sectaries of Seniisiya ore found in ali parts of North Africa, but 
exist in unusual force in Tripoli, and paiticularly in Qhadatnes 
and Murzuk. A certain halo of romance surrounds the history 
of this powerful sect ; but its chief has, up to the present time 
(1887), not played any conspicuous part in the affairs of the Soudan 
or in those of the North African littoral. Mohammed el-Seuubi 
came originally in 1 830 from Mostaghanem in Algeria. H e acijui red 
a high renutaiion for sanctity at Fez in Morocco. After a visit to 
Mecca and the holy places he started a zamya or convcnt-colJege 
at Alexandria, but, being excommunicated by the sheikh al- Islam 
at Cairo, he lied across the Libyan Desert to the Jebel aI-Akh4^ 
near Benghazi. He afterwards removed to Jaghbub, which has 
never been visited by any European traveller. Here he established 
his zdwiya in the midst of t>alm-groves and soon gathered nearly 
a thousand followers. His austere doctnnes are received witn 
enthusiasm in the Moslem stales of Northern and Central Africa. 
Ho established some one hundred sanctuaries in every considerable 

J )lace between Morocco and Mecca, and appointed mukaddetnin or 
ieuteiiants in nearly every part of Islam. Senusi tiio elder died 
in 1860 and was succeeded by bis son, who bore the title of Al- 
Mahdi. Under his rule the prosperity of the zawiya at Jeiabub is 
said to have greatly increased, l^ilgrims to Mecca from North 
Africa, as well as those coming from llorpou and the Saharan pro- 
vinces, flock there to seek his blessing, li e not only receives caravans 
I of ivory and ostrich feathers from the ddfereiit sultans of the in- 
terior, but cargoes of arms and ammunition often amve for him at 
the almost unknown harbours of the coast. Kohlfs, Nachtigal, and 
Duvoyrier found their passage barred by Soimsian agents. It was 
confidently expected Sonusi would make some demonstration at the 
beginning of tlio 14th century of the Hyra (November 1882). His 
foUowors were, how'ever, doomed to disappointment. Most of the 
Tr^olitan sheikhs are afiiliated to the Senusiya confraternity. 

From an arehceological point of view Tripoli iiossessos an interest 
equal to, if not greater taau, that which attaches to Tunis. On 
this subject the fullest infonnation is afforded by the book of the 
Beecheys, and in a less degree by that of Mr Rae, The former is 
illustrated by numerous plaiis and engravings and still affords the 
safest guide to the antiquities of Tripoli. (A. M. B.) 

TRIPOLI, the capital of the above country, is situated 
in 32* 53' 40" N. lat. and 13^1' 32" E. long., on a pro- 
montory stretching out into the Mediterranean and forming 
a small bay. Its crenellated enceinte wall has the form of 
an irregular pentagon. A line of small half-ruined forts 
is supposed to protect one side of the harbour, and the 
castle of the governor the othiT. The desert almost touches 
the western side of the city, while on the east is the ver- 
dant oasis of Meshiga, where are still to be seen the tombs 
of the Caratnanlian sultanas and the twelve-domed mar- 
about of Sy Hamonda. In the town itself tlicre are seven 

* The letters (London, 1819) of Richard Tully, who was conaulat 
TripoR from 1783 to 1798, threw a strange and vivid light on Tn- 
poUtau lifr during the 18th century. 



principal mosques, six of them possessing lofty minarets 
in the Turkish style. The streets are narrow, dirty, and 
unpaved ; there is no European quarter properly so called : 
Tripoli is still a typical Moorish city. Its population num> 
bers about 20,000. 

TRIPOIil {fardbulits\ a town of Syria, capital of 
Liwa, on the river Kadisha or Abu ‘All, in 34* 26' N. lat. 
and 35* 50' E. long., is situated in a fertile maritime plain 
covered with orchards and dominated by a castle over- 
hanging a gorge of the river, some parts of which are, 
perhaps, the work of the crusaders. The port (Al-MlnA) 
is about two miles distant, on a small peninsula. The 
population is estimated at 17,000, with the port at 24,000 
or a little more. Nearly half of these are Christians, the 
Maronjtes preponderating. There is a considerable export 
of silk cocoons and a native silk manufacture ; the sponge 
fishery is a large industry ; tobacco is exported ; and soap 
is made from the olive oil of the district. There are 
eighteen churches, and several monasteries, nunneries, and 
large khdns. 

Tho aiu'ient Phreniciaii city which we know only by its Greek 
name of Tripolis was the seat in Persian times of the federal 
council of Sid on, Tyre, and Aradns, each of which cities had its 
separate quarter in the “triple town" (see vol. xviiL p. 809). In 
tho se(5oinl and first centuries «.c. it struck coins, on which it is 
designated a “lioJy and autonomous" city. These are succeedetl 
by imperial coins ranging from 82 b.g. to 221 A.i). About 4.^i0, 
and again in it was destroyed by earthquake. The Ara1>s 
took it in 688 after a prolonged siege, the inhabitants withtlrawing 
by sea. It ajqicai's from BeUdhori (p. 127) that at this time the 
city still coriKsifited of three fortified places. Mo'awiya recruited 
the populrttiou by a colony of .lews and gave it fortifications and a 
garrison against tho naval attacks of tho Qroeks, who, notwith- 
standing, retook it for a brief space in tho time of Abdalmalik 
(Beladh., nt mp.)» It was again taken by tho Greeks in tho war of 
966-69 and was besieged by Basil 11. in 995, after which cluto it 
was held by a garrison in tlie pay of the Fatimite caliphs of 
Egypt, who treated tho city with favour and maintained in it a 
trading (Icct. At this time, according to tho dcs(jriptiou of Nasiri 
Kliosrau (cd. Schofor, p. 40 who visited it in 1047, it lay on 
the peninsula of Al-Mind, bathed on throe sides by the sea, and 
had about 20,000 inhabitants and important industries of sugar 
and paiKii -inaking. Of the groat sea- walls and towers there aie 
still imposing remains. Prom this date till it was taken by tho 
crusaders, after a five years’ siege, in 1109, the ruling family w'as 
that of 'Ainmiv, who founded a library of over 100,000 volumes. 
Under tho crusaders IVipoli continued to flourish, exported glass 
to Venice, and had 4000 looms (Ciuatreniore, HuiL des SuUans 
MamXoiiks^ ii. 103). In 1289 it was taken and dastroyed by tlie 
sultan Kahn'm of Kgyjit, and a new city was begun on the piesciit 
site, wliich rapidly rose to im])orlancii (Ibu BatiiU, i. 187). Its 
mediicval prosperity has oblitcratc<l most relics of rcinotor antiquity. 

Hue Renan, Mission de PMnU'iSy p. 1*J'> sqq. 

TRIPOLITZA, officially Tkipous, a town of Greece, 
capital of the tiomarchy of Arcadia, is situated in a plain 
.'1000 feet above soa-levcl, 22 miles south-west of A)*gos. 
The name has reference to the three ancient cities of Man- 
tiiKsa, Vallantiuin, and Tegoa, of which Tripolitza is the 
modcTii rc]>reaentative. Before the war of independence it 
was the capital of tlie Morea and the seat of a paslia, with 
about 20,000 inhabitants; but in 1821 it was taken and 
sacked by the insurgents, and in 1825 its ruin was com- 
pleted by Ibrahim Pasha. The town has since been re- 
built, and now (1887) contains about 10,000 inhabitants. 

TRISMEGLSTUS. vSeo Hkrmks Trism roistus. 

TRISTAN. See Romance, vol. xx. p. 644 

TRISTAN DA Oil N HA, a group of three small vol- 
canic islands, situated in the South Atlantic nearly midway 
between the Cape of Good Hoiks and the coast of South 
America, the summit of the largest being in 37* 5' 50" S. 
lat. and 12“ 16' 40" W. Jong. They rise from the low 
submarine elevation which runs down the centre of the 
Atlantic and on which are likewise situated Ascension, St. 
Paul's Bocks, and the Azores ; the average depth on this 
ridge is from 1600 to 1700 fathoms, while depths of 3000 
fathoms ar^ found on each side of it. The depth between 


the islands is in some places over 1000 fathoms. Tristan^ 
the largest and northernmost island, is nearly circular m 
form, about 7 miles in diameter, with a volcanic cone in 
the centre (7640 feet). Precipitous cliffs, 1000 to 2000 
feet in height, rise directly from the ocean on all sides, 
except on the north-west, where there is an irregular plain, 
100 feet above the sea, and 2^ miles in length and ^ mile 
in breadth. The crater of the central cone is said to be 
filled with a freshwater lake which never freezes. Inac- 
cessible Island, the westernmost of the group, is about 20 
miles from Tristan. It is quadrilateral in form, the sides 
being about 2 ;mles long. The highest point .(1840 feet) 
is on the west side ; all round there are perpendicular cliffs 
1000 feet ill height. At the base of these are in some 
places narrow fringes of beach a few feet above the sea- 
level. Nightingale Island, the smallest and most southern 
of the group, is 10 miles from Inaccessible Island. Its 
coasts, unlike those of the other two islands, are surrounded 
by low cliffs, from which there is a gentle slope up to two 
peaks, tho one 1100 feet, the other 960 feet high. There 
are two small islets — Stoltcnkoff (325 feet) and Middle 
(150 feet) — and several rocks aciyacent to the coast. The 
rocks are feldspathic basalt, dolerite, augite-andesite, side- 
romolauo, and palagonite; some specimens of the basalt 
have iKirphyritic augite. The caves in Nightingale Island 
indicate tliat it has been elevated several feet. On almost 
all sides the islands are surrounded by a broad belt of 
kelp, the gigantic southern sea-weed (^¥acr*ocys^wpyn/tra), 
through which a boat may approach the rocky shores oven 
in stormy weather. There is no good or safe anchorage. 
The beaches and lower lands are covered with a dense 
growth of tussock grass (Spartim arundinac€a\ 8 to 
10 feet in height, whicli shelters millions of penguins 
(Eitdyptes chrysocoma)y which there fonn their rookeries. 
There is one small tree {P/tylica nitid(i)y which grows in 
detached patches on the lower grounds. Independently 
of introduced plants, fifty-five species have been collected 
in tho group, twenty- nine being flowering plants and 
twenty-six ferns and lycopods. A majority of the species 
are characteristic of the present general flora of the south 
temperate zone rather than any particular part of it ; 
botanically the group is generally classed with the islands 
of tho Southern Ocean, A finch {Nesotpim acunJiir\ a 
thrush [NesociiMa eremita)^ and a water hen {Gallinula 
nesiotis) are the only land birds — the first two being 
peculiar to the islands. In addition to the penguins 
numerous other sea birds nest on the islands, as petrols, 
alliatrosses, terns, skuas, and prions. One or two land 
shells, a few spiders, several Cokoptfray a small lepidopter, 
and a few other insects are recorded, but no Orthoptera or 
Hymmoptem. The prevailing winds arc westerly. De- 
cember to March is the fine season, 'The climate is mild 
and on the whole healthy, the tcjinperature averaging 68" 
F-ihr. in .summer, 55* in winter, — sometimes falling to 40*. 
Raia is frot|ueiit ; hail and snow fall occasionally on the 
lower grounds. Tho sky is usually cloudy. The islands 
have a cold and barren appearance. The tide rises and 
falls about four feet. 

^Pho islands wi'rt> discovered and named by the Portii^;nese in 
150C. Tho Dutch dcsenbeil them in 1643. D’Kteheverri landed 
on them in tho ^cur 1707, when ho gavo Kighfingale and In- 
accessible Islands their names. Their exact geographical po.sttion 
was determined by Captain Penham in 1852, and the ‘‘Challenger" 
completed the e\j>Ioratioii of the gi’oup in 1873. When first dis- 
covered the islands were uninhabited. Towards the end of the 
18th and in the lieginning of the 19th century several sealers resided 
on them for longer or shorter i>eriods. In 1816 the islands were 
taken possession of by Great Britain. In 1817 tho garrison was 
withdrawn, but Corporal William Glass, his wife and famllv, and 
two men were allowed to remain. This small colony received addi* 
tions from time to time from shipwrecks, from whalers, and from 
the Cape of Good Hope. In 1826 there were 7 men and 2 women 
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iMNddes {Children. In 187S there were 64 inhahitente, in 1$86 97. 
They poMeai cattle, weep, and geese. There are usaally good 
potato crops. settlement has always been on the Hat stretch 
of land on the north-west of Tristan, and is called Edinburgh. Two 
Oermans Ured tot aereral years on Inaccessible Island, out with 
this exception there have been no settlements either on this or on 


yightingaie Island. 

TMCTON. The genua Triim waa constituted by Lau- 
renti, in his Synoptis SqMivMf and the name was adopted 
by nearly all writers on Amphibia. In Brit. JHus. Cat. : 
Babraehia OradiewUa^ by G. A. Bonlenger, the genus is 
expanded and called by the name Molge^ which was used 
by Merrem in his Tmtamm Sysf. Amphibia^ 1820. The 
genus'^longs to the division Mecodonta of the family 
Saiamandrida in Strauch’s claasification (see Ajuphibza, 
vol. i p. 771). The definition of Molgo given by Boulengcr, 
which closely agrees with that of Triton adopted by Strauch, 
is as follows. Tongue free along the sides, adherent or 
somewhat free posteriorly. Palatine teeth in two straight 
or slightly curved series. Fronto-squamosal arch present 
(except in M. cristatus), ligamentous or bony. Toes five. 
Tail compressed. In BelFs British RtpiUts^ 2d ed., 1849, 
four species were described as occurring in Britain. Ac- 
cor^ng to Boulenger, there are only three British species, 
Molgt cristata^ Boul. (Laurenti), M. vttfyam, Boul. (Linn.), 
and M. palmata^ Boul. (Schneider). We give a short ac- 
count of these under the names Triton cristatns^ T. vul- 
garis^ and T. palmatus respectively. 

The name Tnton cnsUUua for the first species has been used by 
a great number of authoritative writeis on Amphibia, including 
Laurenti, Tschudi, Bonaparte, Duraeril and Bibiun, and Hlrauch, 
and also by Bell and Fleming among students of British fanna ^ 
The diagnosis of T. eriatatus is as follows :^Tho males have a 
dorsal crest which is toothed ; the fronto-squamosal arch is absent ; 
the colour of the ventral surface is oiango with black spots. This 
species is commonly known as the great water-newt. The average 
length of the adult is 0 niches. The colours axe most brilliant m 
the male, and moio developed in the bieetiing season-* spring and 
summer — than m winter. The back is blackish or yellowish brown, 
with round black spots ; the sides of the tail are white. The 
dorsal crest of the male is separated entirely from the tail crest, 
and both disappear in winter. The skin is covered with warty 
tubercles. There are no parotids ; but glandular poics aic ]ires< nt 
ovor tho eyes and m a longitudinal series along eacii snlc The 
species is pretty common in ponds and ditchea in most puts of 
Britain, but more abundant in the south than in the noith ; in 
the neighbourhood of Jiondon it is fouud in gieat nuxubors. Its 
food con8i.sts of aquatic insects and other small animals ; in the 
spnng it devoms tne young tadjudes of tho fiog with avidity, ami 
occasionally it feeds on the smaller species, T vulqnns In winter 
it hihei nates, either quitting the water and hiding under stoneb or 
remaining torpid at tlio bottom of the water. It breeds chiefly in 
May and June. As in all Salamatidrida, a true copulation takes 
place and the feitilization of the ova i® mal. The female 
deposits eacdi egg scpaiately in tiie fold nf a leaf, which she bends 
by means of her hind feel : tlio adhesive blimo surrounding tho 
vitellus keeps the leaf folded, llie tadpole when fust hatched is 
much moie hsh-like in Ibrm than that of tho liog, the body dimin- 
ishing in thickness gradually to tho end of the tail. A continuous 
median fin runs along the back fioin tho head, round tho end of the 
toil, along the ventral median line, to the rodon of the gills, thus 
extending, as in many fish larves, in front of the anus. The larva 
possesses throe pairs of branched external gills, and in fiont of 
these a pair of piocesses by which it can ailhero to hxod objects in 
the water. T erisUUu? is abundant throughout EiiroiM*, ranging 
from Sweden and Bussia southwards to Greece, and tiom Biitain 
to the CaucasuB. 

The diagnosis of 7*. mlgaris, the LimtrUon pinirtafus of Bell, 
is ; — Males with a dorsal crest continuous with the caudal, and 
festooned ; bcllv not brilliantly coloured ; back spotted. This 
species, often called the common or small newt, has a smootli skin, | 
no glauduUi pores on the sides, but two patches on the head. It | 
is as abundant in Britain as the former, or more so, but differs 
somewhat in habits, in autumn and winter being almost entirely 
terrestnal, and only living in water during the breeding season. 
Like the former species it is carnivorous. It is found in most parts 
of Britain, and thtonghout Europe, except in the Hontli ot France, 
Spain, and Portugal ; it also extends into temperate Asia. 

T, pdlnicUtu Tschudi (Schneider), the JUssotnton palmipes of 
Bell, is thus diKtinguibhed Male with dorsal crest, which is low 

^ The iqpecies of Triton are called in English eft« or newts. 


with an even margin and continuous with the caudal; fronto- 
squamosal arch long ; toes in male webbed. Other less distinctive 
futures are that the back is fiattenod, with a raised line on each 
aide, and the tail in the male truncate, teimmating iii a short 
slender filament This species is not so common in Biitain ati the 
other two; it is widely dibtiibuted throughout Europe. It was 
first discovered in Britain in 1843 

Boulenger recogniros nineteen species of Molffe, of which nine 
besides those found in Bntam aio Kmupoan. Only two species 
occur iu Amorica, Strauch gives twenty s^iecies. 

TBIUMPH, an honour awarded to generals in ancient 
Borne for decisive victories over foreign enemies; for 
victories in civil war or over rebels a triumph was not 
allowed. The power of granting a triumph rested with 
the senate; and it was a condition of granting it that 
the victorious general, on his return from the war, should 
not have entered the city until he entered it in triumph. 
Lucullus on his return from Asia waited outside of Rome 
three years for his triumph. The triumph consisted of a 
solemn procession, which, starting from the ("ami>us Martins 
outside the city walls, passed through the city to the Capitol. 

Borne was en fete, the streets gay with garlands, tho 
temples open. The procession vas headed by the magis- 
trates and senate, who wore followed by trumpeters and 
then by the spoils, which included not only arms, standards, 
statues, &c., but also representations of battles, and of tho 
towns, rivers, and mountains of the conquered country, 
models of fortresses, <S:c. Next came the victims destined 
for sacrifice, especially white oxen with gilded horns. 

They were followed by the prisoners who had not been 
sold as slaves but kept to grace the triumph ; they were 
put to death when tho procession reached tho Capitol. The 
chariot which carried tho victorious general (friwuphafor) 
was crowned with laurel and drawn by four horses. Tho 
general was attired like the Capitoliue Jupiter in robes of 
purple and gold borrowed from the treasury of the god ; 
in his right hand he held a laurel branch, in his left an 
ivory sceptre with an eagle at tho point. Above his head 
the golden crown of Jupiter was held by a slave who re- 
minded him in the midst of his glory that he a 
mortal man. Last came the soldiers shouting Jo frivmphe 
and singing songs both of a laudatory and scurrilous kind. 

On reaching the temple of Jujiiter on tho (''apitol, the 
general placed the laurel branch (in later times a palm 
branch) on the lap of the image of the god, and then 
offered the thank-offerings. A feast of the magistrates 
and senate, and sometimes of the soldiers and people, con- 
cluded the ceremony, which in earlier times lasted one 
day but in later times occupied several. A naval or 
maritime triumph was sometimes celebrated for victories 
at sea. Generals who were not allowed a regular triuin])h 
by tho senate had a right to triumph at the temple of 
Jupiter Latiaris on the Alban Mount. 

TBIVANDRUM, a town of India, capital of the native 
state of Tbavakcoke { q . v ,), is situated in 8" 29' 3" N. lat. 
and 76* 59' 9" E. long., near the coast, not far from f^ape 
Comorin. It is the residence ul the maharajah, and con- 
tains an observatory and a museum, besides several other 
fine buildings. Cominorcially it is inferior in ini poi tamo 
to Aleppi, the trade centre of the state. In 1881 it bail a 
population of 37,652. 

TROAD AND TROY. The Troad (?/ Tpiod^), or land of (Ji^ogri. 
I Troy, is the north-western promontory ol Asia 
Tlie name Troad ” is never used by Homer, wlio calls 
the land, like the city, Tpotq, — but is alieady known to 
I Herodotus. The Troad is bounded on the north by the 
Hellespont and the westernmost ])ait of the TiojiuntH, 
on the west by the Aegean Sea, and on the soutli Ijy the 
Gulf of Adramyttium. The eastern limit was variously 
defined by ancient writers. In the widest acceptation, tho 
Troad was identified with the wliole of western and south- 
western Mysia, from the Aisepus, which flows into the 
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Propontis a little west of CyziciiSi to the Caicos, which runs parallel with the Adiwmyttian' €fulf frooi east to'afest^ 
flows into the ^gean south of Atarneus. But the true forming a southern barrier to the valley of the Tocuda, 
eastern boundary is undoubtedly the range of Ida, which, and walling it off from a thin strip of seaboard. This 
'starting from near the south-east angle of the Adramyttian plateau seems to have been formed by a volcanic upheaval 
Gulf, sends its north-western spurs nearly to the coast of which came late in the Tertiaiy period, and covered the 
the Propontis, in the region west of the JEsepus and east limestone of the south coast with two successive flows of 
of the Granicus. Taking Ida for the eastern limit, we trachyte. The lofty crag of Assus, washed by the sea, is 
have the definition which, as Strabo says, best corresponds like a tower standing detached from this line of mountain- 
with the actual usage of the name Tread. Ida is the key wall. The western coast is of a diffsrent character, 
to the physical geography of the whole region ; and it is North of the Tousla extends an undulating plain, narrow 
the peculiar chaiucter which this mountain-system imparts at first, but gx^ually widening. Much of it is covered 
to the land west of it that constitutes the real distinctness with the valonia oak {Quercus one of the most 

of the Troad from the rest of Mysia. Nature has here valuable products of the Troad. Towards the middle of 
provided Asia Minor with an outwork against invaders the west coast the adjacent ground becomes higher, with 
from the norrii west ; and as in the dawn of Greek legend steep acclivities, which sometimes rise into peaks \ and 
the Troad is the scene of the struggle between Agamem- north of these, again, the seaboard subsides towards Cape 
non and Priam, so it was in the Troad that Alexander Sigeum into rounded hills, mostly low. 
won the battle which opened a path for his further The timber of the Troad is supplied chiefly by the pine- 1 
advance. forests on the slopes of Mount Ida. But nearly all the I 

Natural The length of the Troad from north to south — taking a plains and hills are more or less well wooded. Besides the 
'UvUions. straight line from the nor^-west point, Cape Sigeum (Yeni valonia oak, the elm, willow, cypress, and tamarisk shrub 
Shehr), to the south-west point, Cape Lectum(Babk-Cales8i) abound. Lotus, galingale, and reeda are still plentiful, 
— may be roughly given as forty miles. Tlie breadth, from as in Homeric days, about the streams in the Trojan plain, 
the middle point of the west coast to the main range of fda. The vine, too, is cultivated, the Turks making from it a 
is not much greater. The whole central portion of this kind of syrup and a preserve. In summer and autumn 
area is drained by the Mendere (the ancient Scamander), water-melons are among the abundant fruits. Cotton, 
which rises in Ida and is by far the most important river wheat, and Indian com are also grown. The Troad is, 
of the Troad. The basin of the Mendere is divided by indeed, a country highly favoured by nature — ^with its 
hills into two distinct parts, a southern and a northern fertile plains and valleys, abundantly and continually irri- 
plain. The southern — anciently called the Samonian plain gated from Ida, its numerous Streams, its fine west sea- 
— is the great central plain of the Troad, and takes its board, and the beauty of its scenery. Under a good 
modern name from Bairamitcb, the chief Turkish town, government, it could not fail to be exceedingly prosperous, 
which is situated in the eastern part of it near Ida. It Under Turkish rule, the natural advantages of the land 
is of an elongated form, the extent from north to south suffice to mitigate the poverty of the sparse population, 
being large in proportion to the average width, and is en- but have scarcely any positive result, 
closed by hills which, especially towards the south, are low In the Homeric legend, with which the story of the ] 
and undulating. From the north end of the plain of Bair- Troad begins, the people called the Trees are ruled by a | 
amitch the Mendere winds in large curves through deep king Priam, whose realm includes all that is bounded by j 
gorges in metamorphic rocks, and issues into the northern “ Lesbos, Phrygia, and the Hellespont ** {IL, xxiv. 644), 
plain, stretching to the Hellespont. This is the plain of i,e,, the whole Troad,” with some extension of it, beyond 
Troy, which has an average length of seven or eight miles Ida, on the north-west. According to Homer, the Ach^ns 
from north to south, with a breadth of some two or three under Agamemnon utterly and finally destroyed Troy, the 
from east to west. The hills which enclose it on the south capital of Priam, and overthrew his dynasty. But there is 
and east are quite low, and towards the east tlie acclivities an Homeric prophecy that the rule over the Trees shall be 
are in places so gentle as to leave the limits of the plain continued by .£neas and his descendants. From the 
somewhat indefinite. Next to the basin of the Mendere, “ Homeric ” Hymn to Aphrodite, as well as from a passage 
with its two plains, the best marked feature in the river- in the 20th book of the Iliad (75-353)— •a passage un- 
system of the Troad is the valley of the Touzia, the ancient doubtedly later than the bulk of the book — it is certain 
^tniois. The Touzia rises in the western part of Mount that in the seventh or sixth century B.o. a dynasty claim- 
Ida, south of the plain of Bairamitch, from which its ing descent from iEneas reigneii in the Troad, though the 
valley is divided by hills ; and, after flowing for many extent of their sway is unknown. The Homeric tale of 
miles almost parallel with the south coast of the Troad, Troy is a poetic creation, for which the poet is the sole 
from which, at Assus, it is less than a mile distant, it witness. The analogy of the French legends of Charle- 
enters the iEgean about ten miles north of Cape Lectum. magne warrants the supposition that aii Achasan prince 
Three alluvial plains are comprised in its course. The once held a position like that of Agamemnon. We may 
easternmost of these, into which the river issues from suppose that some memorable capture of a town in the 
rugged mountains of considerable height, is long and Troad had been made by Greek warriors. But we cannot 
narrow. The next is the broad plain, which is overlooked regard the Iliad in any closer or more exact sense as the 
by the lofty site of Assus, and which was a fertile source historical document of a war. The geographical compact- 
^ of supply to that city. The third is the plain at the ness of the Troad is itself an argument for the truth of 
embouchure of the river on the west coast. This was the Homeric statement that it was once united under a 
anciently ^ed the Halesian (Akrjatov) plain, partly from strong king. How that kingdom was finally broken up is 
the maritime salt-works at Tragaaoe, near the town of unknown. Thracian hordes, including the Treros, swept 
Hamaxitus, partly also from the hot salt-springs which into Asia Minor from the north-west about the beginning 
exist at some distance from the sea, on the north side of of the seventh century B.O., and it is probable tlmt, like 
the river, where large formations of rock-salt are also the Gauls and Goths of later days, these fierce invaders 
found. Maritime salt-works are still in operation at the made havoc in the Troad. The Ionian poet Callinus has 
mouth of the river, and its modern name (Touzia » salt) recorded the terror which they caused further south. 

Jousts, preserves the ancient association. A striking feature of A new period in the histoiy of the Troad be^ns with 
the southern Troad is the high and narrow plateau which the foundation of the Greek settlements. The earfient 
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and most important of these were JEoUc, Lesbos and 
Qyme in, iBoUs seem to have been the chief points from 
which tibie first iEoJio colonists woriced their way into the 
Troad. Commanding positions on the coast, such as 
Assus and Sigeum, would naturally be those first occupied; 
and soma of them may have be^n in the hands of dSolians 
as early as the 10th centuiy b.c. It appears from Hero- 
dotus (v. 95) that about 620 B.O. Athenians occupied 
Sigeum, and were resisted by iEolic colonists from Myti- 
lene in Lesbos, who had alre^y established themselves in 
that neighbourhood. Struggles of this kind may help to 
accodht for the fact noticed by Strabo, that the earlier 
colonies had often migrated from one site in the Troad to 
another. Such changes of seat have been, he observes, 
frequent causes of confusion in the topography ; and the 
fact has an important bearing on attempt^ identifications 
of the more obscure ancient sites. 

Among the Greek towns in the Troad, three stand out 
with especial prominence — Ilium in the north, Assus in 
the Bou^, and Alexandria Troas in the west. The site of 
the Greek Ilium is marked by the low mound of Hissarlik 
(“place of fortresses”) in the Trojan plain, about three 
miles from the Hellespont. The early Greek settlers in 
the Troad naturally loved to take Homeric names for 
their towns. The fact that Homer places the town of 
Dardania far inland, on the slopes of Ida, did not hinder 
the founders of the ./Eolic Dardanus from giving that 
name to their town on the shores of the Hellespont. The 
site of the historical Thymbra, again, cannot be reconciled 
with that of the Homeric Thymbra. Similarly, the choice 
of the name Ilion in no way justifies the assumption that 
the Greek settlers found that spot identified by tradition 
with the site of the town which Homer calls lUos. It 
does not even warrant the hypothesis that they found a 
shrine of Athene Ilias existing there. For them, it would 
be enough that the sounding name could be safely appro- 
priated, — the true site of Homeric liias being forgotten or 
disputed, — and that their town was at least in the neigh- 
bourhood of the Homeric battlefields. The Greek Ilium 
may have been founded about 700 b.c. It is noticeable 
that no ancient writer suggests a later date than the time 
of Croesus (c. 550 B.O.); and Strabo says that the 
establishment of the colony at Hissarlik — after previous 
occupation of a different site — ^took place “in ^e time 
of the Lydians ” (cirl Avfioii/). It would be reasonable to 
infer that the Greek Ilium preserved some well-marked 
traces of Lydian influence, perhaps in architecture or art, 
perhaps in manners or traditions. The traces of Lydian 
workmanship found in the excavations at Hissarlik are 
thus easily explained, without recourse to the shadowy 
hypothesis of a distinct Lydian settlement on the spot. 
“Vnien Xerxes visited the Trojan plain, he “went up to 
the Pergamon of Priam,” and afterwards sacrificed to the 
Ilian Athene (Herod., vii. 42). It is doubtful whether tlie 
“Pergamon ” meant was at the Greek Ilium, or at another 
site (to be mentioned presently), Bundrbashi; strong 
reasons in favour of the latter have lately been adduced 
by Mr George Nikolaides, in his ^IA,m»6os 
AtMTKtvrj. In the 4th century Hiou is mention<^ among 
the towns of the Troad which yielded to Dercyllidas (399 
B.C.), and as captured by Charidemus (359 b.c.). It pos- 
sessed walls, but was a petty place, of little strength. In 
344 B.C. Alexander, on landing in the Troad, visited 
Ilium. In their temple of Athene the Ilians showed him 
arms which had served in the Trojan war, including the 
shield of Achilles. Either then, or after the battle of 
Granicus, Alexander directed that the town should be 
enlarged, and should have the rank of “city,” with politi- 
cal independence, and exemption from tribute. The battle 
of Ipsus (301 B.C.) added north-western Asia Minor to the 


dominions of Lysimachus, who executed the intentions 
of Alexander. He gave Ilium a wall 5 miles in circum- 
ference, incorporating with it some decayed towns of the 
neighbourhood, and built a handsome temple of Athene. 

In the 3d century b.c. Ilium was the head of a federal 
league (koiv^v) of free Greek towns, which probably in- 
cluded the district from Lampsacus on the Hellespont to 
Gargara on the Adramyttian Gulf. Twice in that 
century IKum was visited by Gauls. On the first occasion 
(278 B.C.) the Gauls, under Lutarius, sought to establish 
a stronghold at Ilium, but speedily abandoned it as being 
too weak for their purpose. Forty years later (218 B.c.) 
Gauls were brought over by Attalus I. to help him in his 
war against Achaeus. After deserting his standard they 
proceeded to pillage the towns on the Hellespont, and 
finally besieged Ilium, from which, however, they were 
driven off by the troops of Alexandria Troas. At the 
beginning of the 2d century b.c. Ilium was in a state of 
decay. As Demetrius of Scepsis tells us, the houses “ had 
not even roofs of tiles,” but merely of thatch. Such a 
loss of prosperity is sufficiently explained by the incursions 
of the Gauls and the insecure state of the Troad during 
the latter part of the 3d century. The temple of the Ilian 
Athene, however, retained its prestige. In 192 b.c. 
Antiochus the Groat visited it before sailing to the aid of 
the AStolians. In 190 B.a, shortly before the battle of 
Magnesia, the Eomans came into the Troad. At the 
moment when a Homan army was entering Asia, it was 
politic to recall the legend of Roman descent from Ailneas. 
Lucius Scipio and the Ilians were alike eager to do so. 
He offered sacrifice to the Ilian Athene; and after the 
peace with Antiochus (189 B.c.) the Homans annexed 
Hhocteum and Gergis to Ilium, “not so much in reward 
of recent services, as in memory of the source from w^hich 
their nation sprang.” The later history of Ilium is little 
more than that of Homan benefits. A disaster befell the 
place in 85 B.C., when Fimbria took it, and left it in ruins; 
but Sulla presently caused it to be rebuilt. Augustus, 
while confirming its ancient privileges, gave it new terri- 
tory. Caracalla (211-217 A.n.) visited Ilium, and like 
Alexander paid honours to the tomb of Achilles. The 
latest coins found on the site are those of Constantins 
IL (337-361). In the 4th century, as some rhetorical 
“ Letters ” of that age show, the Ilians still did a [>rofit- 
able trade in attracting tourists by their pseudo-Trojan 
memorials. After the 4th century the place is lost to 
view. But we find from Constantine Porphyrogenitus 
(911-959) that in his day it was one of the places in the 
Troad which gave names to bishoprics. 

While the Greek Ilium at Hissarlik owed its importance As 
to a sham pretension, which amused sight-seers and occa- 
sionally served politicians, Alssus, on the south coast, has 
an interest of a more genuine kind, and is, indeed, a better 
type of ancient town-life in the Troad. Its situation is 
one of the most magnificent in all tlie Greek lands. The 
seaward faces of the isolated and sea -washed rock on 
which Assus stood are carved to south and south-west 
into terraces. The natural cleavage of the trachyte into 
joint planes had already scarped out shelves which it was 
comparatively easy for human labour to shape ; and so, 
high up on this cone of trachyte, the Greek town of Assus 
was built, with its colonnades, baths, theatre, its public 
walks and its monuments of the dead, mounting tier above 
tier, till the summit of the crag was croivno<l witli a Doric 
temple of Athene. The view from the summit is not 
only very beautiful but also of groat historical interest. 

In front is Lesbos, one of whose towns, Methymna, is said 
to have sent forth the founders of Assus, as early, perhaps, 
as 1000 or 900 b.c. The whole south coast-line of the 
Troad is seen, and in the south-east the ancient terri^^nrv 
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of Pergamum, from whose masters the possession of Assus 
passed to Borne hj the bequest of Att^us III (133 &€.). 
The great heights of Ida rise in the east. Northward the 
Touria is seen winding through 'its rich valley from a 
rocky defile in the east to the oak-forests in the western 
hills. This valley was traversed by the road which St 
Paul must have followed when he came overland from 
Alexandria Troas to Ajms, leaving his fellow-travellers to 
proceed by sea. The north-west gateway of Assus, to 
which this road led, is still Banked by two massive towers, 
of Hellenic work, and of an age which leaves no doubt 
that they are the same between which St Paul entered 
the town. On the shore below, the ancient mole at which 
he embarked for Mytilene with his companions can still 
be traced by large blocks under the clear water. Assus 
affords the (^y Arbour on the 50 miles of coast between 
Cape Lectum and the oast end of the Adramyttian Gulf ; 
hence it must always have been the chief shipping-place 
for the exports of the southern Troad. Too much off the 
highways to become a centre of import trade, it was thus 
destined to be a commercial town, content with a modest 
provincial prosperity. The great natural strength of the 
site protected it against petty assailants ; but, like other 
towns in that region, it has known many masters, — 
Lydians, Persians, the kings of Pergamum, Bomans, and 
Ottoman Turks. From the Persian wars to about 350 
B.a Assus enjoyed at least partial independence. It was 
about 348-345 b,c. that Aristotle spent three years at 
Assus with Hermeas, an ex-slave who had succeeded his 
former master Eubulus as despot of Assus and Atameus. 
Aristotle has left some verses from an invocation to Arete 
(Virtue), commemorating the worth of Hermeas, who had 
been seized by Persian treachery and put to death. 
Under its Turkish name of Beihrom, Assus ^ is still the 
commercial })ort of the southern Troad, being the place to 
which loads of valonia (acom-cups for tanning) are con- 
veyed by camels from all parts of the country. The 
recent excavations at Assus, conducted by explorers vepre- 
senting the Archaeological Institute of America, have 
yielded results far more valuable for the history of Greek 
art and architecture than any excavations yet undertaken 
in the Troad. The sculptures form one of the most 
important links yet discovered between Oriental and 
early Greek art, especially in respect of the types of 
animals. Tlie later Hellenic town- walls of Assus al^ well 
repay the new study which they have received. With 
their ramparts, towers, and posterns they form the finest 
and most instructive extant apecimen of Greek military 
engineering. The director of the exploration, Mr J. T. 
Clarke, published in 1882 an excellent report on the work 
so far as it had then been carried. 

X- Alexandria Troas stood on the west "coast at nearly its 
middle point, a little south of Tenedos. It was built by 
Antigoniis, perhaps about 310 B.C., and was called by him 
Antigonia IVoas. Early in the next century the name 
was changed by Lysimachus to Alexandria Troas, in 
honour of Alexander's memory. As the chief port of 
north-west Asia Minor, the place prospered greatly in 

, Boman times, and the existing remains sufficiently attest 
its former importance. The site is now covered with 
valonia oaks; but the circuit of the old walls vsan be traced, 
and in several places they are fairly well preserved. They 
had a circumference of about 6 E nglish miles, and wete 

^ The name Ambs probably means “dwelling,** ''towny** bring con- 
nected with the danskrlt **to dwell/* wUob appears in, the 
Greek astUf and also in the ending of such names as Biylasa and 
loirissa, where in Greric the # is altematiTely single or double— -an 
ending which, as FUgier has shown, is found in old town names from 
India to Dacia. Homer supplies an example in his " steep Pedasus " 
on the Satniois, and it has been suggested by Mr J. T. Clarke tiiat 
Pedaius may have been identioal in site with the later Assus. 


fortified with towers at regular intervals, itemains ot some 
ancient buildings, including a brith and gymnasium, can be 
traced within area* The harbour luS t'wo krgs basinSi 
now almost choked with sand. A Boman colony was sent 
to the place, as Strabo mentions, in the reim of Augustus. 
The abridg^ name Troas” (Acts xvi. 8) was pvobahiy 
the current one in later Boman times. I^e site is now 
called Eski StambuL 

Many dassical sites of less note in the Troad have been 
idenrifi]^ with more or less certainty. , Ncandria seems to 
be rightly fixed by Mr F. Calvert at Mount Chigri, a hill 
not far from Alexandria Troas, remarkable for the fine 
view of the whole Troad whidh it commands. Cebrene 
has been cox^'ecturally placed in the eastern part of the 
plain of Bairamitch, Palmsoepsis being furthcfr east on 
the slopes of Ida, while the new Scepsis was near the site 
of Bairamitch itself. The evidence for this, however, ia 
ambiguous. At the village of Eulaklee, a little south of 
the mouth of the Touzla, some Corinthian columns and 
other fragments mark the temple of Apollo Smintheoa 
and (approximately) the site of the Homeric Chryse. 
Colonae Was also on the west coast, opposite Tenedos. 
Scamandria occupied the site of Eneh, in the middle of 
the plain of Bairamitch, and Cenchreae was probably some 
distance norih of it. The shrine of Falamedes, mentioned 
by ancient writers as existing at a town called Polymedium, 
has been discovered by Mr J, T. Clarke on a site hitherto 
unvisited by any modem traveller, between Assus and 
Cape Lectum. It proves to have been a sacred enclosure 
(temenos) on the acropolis of the town; the statue oi 
Falamedes stood on a rock at the middle of its soutbem 
edge. Another interesting discovery has been made by 
Mr Clarke,— viz., the existence of very ancient town wallf 
on Gargarus, the highest peak of Ida. 

The modern discussion as to the site of Homeric Troy 
may be considered as dating from Lechevalier’s visits tc 
the Troad in 1785-86. Homer describes Troy as “a greal 
town,*’ ‘‘with broad streets,** and with a high acropolis, oi 
“ Pergamus,** rising above it, from which precipitous rocks 
descend abruptly to the plain beneath. These are the 
precipices over which the Trojans x^roposed to hurl the 
wooden horse, “ when they had dragged it to the summit.* 
Homer marks the character of the acropolis by the epithets 
“lofty,” “windy,** and more forcibly still by “beetling.* 
One site in the Trojan plain, and one only, satisfies this 
most essential condition. It is the hill at its southen 
edge called the Bali Dagh, above the village of BunAr 
bashi. It has a height of about 400 feet, with sheei 
precipices descending on the south and south-west to ths 
valley of the Scamander (Mendere). Bemains found upoi 
it— though it has never yet been thoroughly explored-— 
show it to have been the site of an ancient city. Homei 
describes two natural springs as rising a little to tin 
north-west of Homeric Troy. A little to the north-wes 
of BunArbashi these springs still exist. “ This pair of rivu 
lets are the immutable mark of nature by which the heigh 
towering above is recognized as the citadel of Ilium ** (£ 
Curtius). 

The low mound of Hissarlik — ^the site of the Greet 
Ilium — ^stands only 112 feet above the level of the opei 
plain in which it is situated. To call it “beetling 
(<$<^uo€oi(ra) , would have been a travesty of poetica 
licence on which no poet could have ventured, and h 
describe it as “lofty*’ or “windy” would have been no 
less attange. There are no natu^ Bjiringa near it, sud 
ak Homer mentions. The dBolic settlers, having called 
the place Hion, naturally pmisted in maintaining it 
identity with T^y. Poletmon, a native of the Greel 
Hium, who lived about 200 b.o., declared that his fellow 
townsmen could show the very stone on which Falamede 



liad gim ie«feoxM( in the game of dxjtuglits. The only 
Other ancient writer tcho is known to have admitted the 
Ilian claim is HeUanicus of Lesbos (c, 482*397 B.O.), who, 
as Strabo remarks, wished ^tUy the Ilians, as is his 
wont” Ipike the Ilians, HeUanicus was of ifiolian origin; 
and in compiling the local legends of various places he is 
known to have been wholly uncritical, merely repeating 
what was told to him as he had heard it. On the other 
claim of the Greek Ilium to stand on the site of 
eBfkasm;^^ decisively rejected by the general consent of 
those ancient writers who hiG^ any claim to critical 
authority. The orator Lycuargus (c. 382 b.o.) speaks of 
the site of Troy as desolate, and this at a moment when 
the recent visit of Alexander the Great to the Greek Ilium 
(334 B.O.) had drawn attention to the claim made by its 
inhabitants. Demetrius, a native of Scepsis in the Troad, 
who flourished about 160 B.C., wrote a book entitled 
T/xuticos Aid/coo'/uLos (“ The Marshalling of the Trojans ”), 
an exhaustive commentary on the catdogne of the Trojan 
forces in the second book of the J7tads Demetrius knew 
the topography of the Troad as thoroughly as he knew the 
text of Homer. The extant notices of his work, which 
had a great reputation in antiquity, warrant the belief 
that he was not only learned but acute. In the Dtacamus, 
which was the chief work of his life, he must have 
bestowed much thought on the question as to the site of 
Homeric Troy, — the central point of his subject. He 
pronounced decidedly, as we know from Strabo, against 
the claim of the Greek Ilium. It has been suggested 
that Demetrius rejected the Ilian claim because, as a 
native of Scepsis, he was jealous of Ilium, — a suggestion 
which is not only absurd in itself, since it assumes that 
such a motive would have induced Demetrius to mar his 
life’s work, but also betrays ignorance of Strabo’s text. 
Scepsis was not a possible claimant of the contested 
honour, since it was not in the plain of Troy but in the 
plain of Bairamitch ; and further, Demetrius had already 
provided in another manner for the Homeric dignity of 
Scepsis by making it the royal seat of iEneas on the 
strength of its position relatively to Lyrnessus. The 
verdict of Demetrius against the Ilian claim was also the 
general verdict of the other ancient writers consulted by 
Strabo, as the latter’s language shows. Ifrom the passage 
in which Strabo notices the various definitions of the Tro^ 
(xiii. § 4) it appears that among such writers were the 
following historians and geographers : — Charon of Lamp- 
sacus (flor. 500 B.G.), Damastes of Sigeum (400 Ac,), 
Scylax of Caryanda (350 b.c.), Ephorua of Cyme (340 
B,c,), Eudoxus of Cyzicus (130 b,c.). It is to such writers 
as these that Strabo refers when he indicates the general 
consent of his authorities. In favour of the claim of the 
Greek Ilium, on the other hand, there are only two literary 
witnesses, and these, as we have seen, are alike worthless. 
Equally valueless from a critical point of view is the fact 
that the Ilian claim was sometimes allowed by soldiers 
or statesmen who wished to utilize Trojan memories, 

' They required an official Troy, and they cared not where 

they found it. Nothing could more curiously illustrate 
the extreme poverty of the cose for the Greek Ilium than 
the fact that some Of its advocates have been reduced to 
arguing as if Alexander and Lucius Scipio, when they 
led their armies through the Troad, had been conducting 
arcfaseological excursions, and as if their acquiescence in a 
convenient local myth had the weight of independent 
critical testimonies. 

In negativing the Dian claim the conclup’^n of ancient 
. iBPdnii* criticism has bwn confirmed by a great preponderance of 
modem opinion. Since Lechevalier visited the Troad in 
1785-86 an overwhelming miyority of competent judges 
have favoured his belief that the Bali Dagh above Bnndr- 


bashi was the Pergamus of the Homeric poet’s conception. 
Before Leake’s visit this opinion had been expressed by 
Choiseul-GoufiSier, Morritt, Hawkins, Ocll, and Hamilton. 
Leake spoke with a decision which dm'ives additional 
I weight from the habitual sobriety of his acute jud^ent, 
and from the care with which, in this case, he had ex- 
amined the alleged objections to the view which he finally 
adopted. He remarks that no one accustomed to observe 
the sites of ancient Greek towns could fail to fix on BunAr- 
bashi ** for the site of the chief ])lacc of the surrounding 
country,” So Mr Tozer, in his Highlands of Turkey^ says: 

** A person accustomed to observe the situation of Hellenic 
cities would at once fix on this as far more likely to have 
recommended itself to the old inhabitants of the country 
than any other in the neighbourhood.” Count von Moltke 
expressed the same opinion, that “lie knew no other 
site in the Trojan plain for a chief town of ancient time.” 
Another supporter of Bundrbashi is Forchhammer. Another 
is Kiepert. The opinion of Ernst Curtins has been already 
cited. But space precludes more names ; it is enough to 
say that the correspondence of the Bali Dagh with the 
Homeric Pergamus — a correspondence absolutely unique 
in the Trojan plain — has been recognized with virtual una- 
nimity by modern travellers who Imvc patiently inspected 
the scenery of the llmd, having competent knowledge, and 
being free from bias in favour of a theory formed before 
their visit. Partial excavations on the summit of the Bali 
Dagh have been more than once undertaken, with the result 
of discovering ancient walls. Pottery, too, has been found 
tliere, part of which is allowed on all hands to be probably 
as old, at least, as 900 b.c. But the Bali Dagh has never 
yet been explored with any approach to thoroughness. 

The result of the excavations conducted by Dr Schlie- T1 
mann on the mound of Hissarlik has been to lay barem^ 
the remains of the Greek Ilium, and also, below these, 
some prehistoric remains of a rude and poor kind. In 
Troy, his first book on the subject, the explorer held that 
the remains of the Greek Ilium ceased at a de{)th of 6 feet 
below the surface, and that all the other remains, down to 
52J feet, were prehistoric. He distinguished the latter 
into five groups, representing five prehistoric ** cities” 
which had succeeded each otlier on the site ; and in his 
second work, Him, he added to these a sixth prehistoric 
city, on the strength of some scanty vestiges of su])posod 
Lydian workmanship, found at a dejitli of CJ feet. In 
I both books, Homeric Troy was identified with the third 
I prehistoric city from the bottom, which was supposed to 
have been destroyed, though not totally, by fire. Professor 
Jebb was the first to show (1 ) that the lines of demarcation 
between the alleged prehistoric strata, as drawn in Jlios, 
could not l>e accurate, and (2) that, if any part of the pre- 
historic remains could be supposed to represent Homeric 
Troy, it must be that part which Dr Schliemann had called 
the second city from the bottom, and the destruction of 
which by fire appeared to have been total. In 1 882 the 
architects employed by Dr Schliemann proved that the 
stratification given in Ilios hod in fact been incorrect. 
The errors, too, affected precisely tliat region of tlie deposit 
which was most important to the Trojan hypothesis, viz., 
the lower strata. In Dr Schliemann’s third volume, Troja, 
these errors were admitted ; and Troy was now identified, 
no longer with the third city, but witli the .second, of which 
the supposed area was now enlarged. Another fact to 
which the English critic had drawn attention was that the 
remains of the Greek Ilium must extend to a considerably 
greater depth than 6 feet below the surface. Further 
examination confirmed this view also, ft showed that the 
remains on the mound at Hissarlik belong to the following 
periods or groups. (1) At the top, the remains of the 
Greek Ilium as it existed in the Homan age, ?.c,, w* rebuilt 
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after its destruction by Fimbria in 8b B.a (2) A cily 
which, like the former, extended beyond the mound of 
Hissarlik (its acropolis) over the adjacent plain. This 
corresponds with the Greek Ilium of the Macedonian age, 
as embellished and enlarged by Lysimachus, c. 300 B.a 
(3) A smaller city, probably confined to the mound. Here 
' we may recognize the Gre<^ Ilium as it existed before the 

Macedonian age. It was a small and poor place, as appears 
from the known incidents of its history in the 5th and 4th 
centuries b.c., owing its chief importance to the shrine of 
Athene Ilias. (4) A petty town or village, confined to the 
mound, and poorly built. The evidence of architecture 
fails to decide whether it was Hellenic or not ; if Hellenic, 
it might represent the primitive settlement of the JSolic 
colonists, perhaps e, 700 b.g. It was a small house in this 
village that Dr Schliemann at first identified with Priam’s 
palace. The ground-plan shows four rooms, of which the 
largest measured 24 feet 4 inches by 12 feet. (5) A large 
town, to which the mound was only acropolis, and which 
extended to some distance south and south-east over the 
plain. These remains are unquestionably prehistoric. (6) 
A few remains of a small settlement which, if indeed distinct 
. from No. 5, preceded it. The reason for distinguishing 

6 from 5 is that some of the acropolis buildings of 5 are 
above those of 6, and seem to have been built on carefully 
levelled ground. Apart from architectural evidence, objects 
found in the excavations prove that the remains of the 
' ' historical age extend much below 6 feet. One of these 

was a terra-cotta disk, stamped with the head of a warrior, 
in an advanced style of workmanship, found at 26 feet 3 
inches below the surface (T9*oy, p. 294). Another is a terra- 
cotta ball, found at 26 feet, which* cannot be older than c, 
360 B.C. Then, at 20 feet, was found another terra-cotta, 
marked with the Greek letter P. A xnece of ivory, belong- 
ing to a seven-stringed lyre, and therefore not older than 
c. 660 B.O., was found at 26 feet. Thus we have at His- 
sarlik the remains of the Greek Ilium in three successive 
s phases, — Roman, Macedonian, and iEolic, and below these 

^ the remains of at least one prehistoric settlement, the age 

^ and origin of which are unknown. 

Their re- We can no longer either prove or disprove that these 
' ^ prehistoric remains are those of a town which was once 

Homer, siege, and which originally gave rise to the 

legend of Troy. But most certainly it is not the “ lofty ” 

. Troy of which the Homeric poet was thinking when he 

embodied the legend in the Iliad, The conception of 
Troy which dominates the Iliad is based on the site at 
Bundrbashi, and suits no other. The sole phrase in the 
epic which favours Hissarlik occurs in book xx. (216 sg,), 
where Dardania is said to have been built on the spurs of 
Ida, when llios “ had not yet been built in the plain ” j and 
this phrase occurs in a passage which, as the best recent 
critics agree, is one of the latest interpolations in the Iliad, 
having been composed after the Greek Ilium had actually 
arisen “ in the plain.” Its purpose was the same as that 
which appears in the Hymn to Aphrodite, viz,, to glorify 
reputed descendants of JSneas, and it probably belongs to 
^ the same age, the 7 th century b.c. The tactical data of the 

Hiad — those derived from the incidents of the war — can- 
* not bo treated with such rigour as if the poem were a 
military history. But Nikolaides has shown that they can 
at least be brought into general agreement with the site 
at Bun4rbashi, while they are hopelessly incompatible with 
Homeric Hissarlik. The Iliad makes it clear that the general 
coneep- description of the Trojan plain was founded on accurate 
^ knowledge. At this day the essential Homeric features 
can be recognized. And it is probable that the poet who 
created the Troy of the Iliad knew, personally or by 
description, a strong town on the Bali Dagh above Bunir- 
bashi. The legend of the siege may or may not have 


arisen from an older town at Hissarlik, which had then 
disappeared. The poet might naturally place his Troy 
in a position like that of the existing strong city on the 
Bali Dagh, giving it a ** beetling acropolis and handsome 
buildings, while he also reproduced the ^neral course of 
the rivers and that striking feature, — an indelible mark of 
the locality, — ^the natural springs at the foot of the hill, just 
beyond the city gates on the north-west. But, while he 
thus imagined his Troy in the general likeness of the town 
on the B^ Dagh, he would retain the privilege of a poet 
who was adorning an ancient legend, and whose theme 
was a city that him long ago vani^ed. Instead of feeling 
bound to observe a rigorous accuracy of local detail, he 
would rather feel impelled to avoid it; he would use his 
liberty to introduce some traits borrowed from other scenes 
known to him, or even from imagination. To this extent, 
and in this sense, his topography would be eclectic. Such 
a consideration might suffice to explain the fact, well 
known to those who have studied this question on the 
spot, that neither Bundrbashi nor any other one site can 
harmonized with every detail of the poem. The re- 
commendations of Bun4rbashi are, first, that it satisfies 
the capital and essential conditions, while no other site 
does so, and secondly, that the particular difficulties 
which it leaves unsolved are relatively slight and few. 
This character of Homeric topography becomes still easier 
to understand, if, as most critics would now concede, our 
Iliad contains work of various hands and ages. Few 
questions, perhaps, of equal literary interest have been so 
much confused by inattention to the first conditions of 
the problem. The tale of Troy, as the Iliad gives it, is 
essentially a poetical creation ; and we have no evidence 
other than the Hiad. That is, our solo data are (1) of the 
mythical class, (2) of inadequate precision, and (3) of un- 
certain origin. But they show a general knowledge of the 
ground ; and the question is how far particular features of 
the ground can be recognized in the poem. It may be 
doubted whether the case admits of any solution more 
definite than that which has been indicated above. 
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in the journal H Homme, Paris, October, 1884. (R. C. J.) 

Lbgbnb of Tbot. 

According to Greek legend, the oldest town in the 
Troad was that founded hy Teucer, who was a son of 
the river Scamander and the nymph Idiea* Tzetzes says 



that the Scamander in qnegticii waa the Scamander in 
Orete, and that Teucer waa told by an oracle to settle 
wherever the ‘‘earth-born ones” attacked him. So when 
he and his company were attacked in the Troad by mice, 
which ^Wed their bow-strings and the handles of their 
shields, he settled on the spot, thinking that the oracle 
was MfiUed. He called the town Sminthiom and built 
a temple to Apollo Sminthios, the Cretan word for a 
mouse being smtiUhtw. In his reign Dardanus, son of 
Zeus and the nymph Electro, daughter of Atlas, in con- 
sequence of a deluge, drifted from the island of Samo- 
thrace on a raft or a skin bag to the coast of the Troad, 
where, having received a portion of land from Teucer 
and married his daughter Batea, he founded the city of 
Dardania or Dardanus on high ground at the foot of Mount 
Ida. On the death of Teucer, Dardanus succeeded to the 
kingdom and called the whole land Dardania after himself. 
He begat Erichthonius, who begat a son Tros by Astyoche, 
daughter of Simois. On succeeding to the throne, Tros 
called the country Troy and the people Trojans. By 
Callirrhoe, daughter of Scamander, be had three sons, — Ilus, 
Assaracus, and Ganymede. From Hus and Assaracus 
sprang two separate lines of the royal house, — the one 
being Hus, Laomedon, Priam, Hector; the other Assaracus, 
Capys, Anchises, ASneas. Ilus went to Phrygia, where, 
being victorious in wrestling, ho received as a prize from 
the king of Phrygia a spotted cow, with an injunction to 
follow her and found a city wherever she lay down. The 
cow lay down on the hill of the Phrygian Ate ; and here 
accordingly Hus founded the city of Ilios. It is stated 
that Dardania, Troy, and Ilios became one city. Desiring 
a sign at the foundation of Ilios, Ilus prayed to Zeus and 
as an answer he found lying before his tent the Palladium, 
a wooden statue of Pallas, three cubits high, with her feet 
joined, a spear in her right hand, and a distaff and spindle 
in her left. Hus built a temple for the image and wor- 
shipped it. By Eurydice, daughter of Adrastus, he had a 
son Laomedon. Laomedon married Strymo, daughter of 
Scamander, or Placia, daughter of Atreus or of Leucippus. 
It was in his reign that Poseidon and Apollo, or Poseidon 
alone, built the walls of Troy. In his reign also Hercules 
besieged and took the city, slaying Laomedon and his 
children, except one daughter Hesione and one son Pod- 
arces. The life of Podarcos was granted at the request 
of Hesione; but Hercules stipulated that Podarces must 
first bo a slave and then be redeemed by Hesione; she 
gave her veil for him ; hence his name of Priam (from 
pHasthai to buy). Priam married first Arisbo and after- 
wards Hecuba and had fifty sons and twelve daughters. 
Among the sons were Hector and Paris, and among the 
daughters Polyxena and Cassandra. To recover Helen, 
whom Paris earned off from Sparta, the Greeks under 
Agamemnon besieged Troy for ten years. (See Achilles, 
Agamemnon, Ajax, Hectok, Helen, Paris.) At last 
they contrived a wooden horse, in whoso hollow belly 
many of the Greek heroes hid themselves. Their army 
and fleet then withdrew to Tenedos, feigning to have 
raised the siege. The Trojans conveyed the wooden horse 
into Troy ; in the night the Greeks stole out, opened the 
gates to their returning friends, and Troy was taken. 

See Homer, vii. 452 eg., xx. 215 eg., xxl 446 eg. ; Apollo- 
dorus, il 6, 4, iii. 12 ; Diodorus, iv. 76, v. 48 ; Tzetzes, SchoL on 
Lycophron^ 29, 72, 1302 ; Canon, Ifarrat,, 21 ; Dionysius Halicom., 
Antiq, Bam., i. 68 eg. The Iliad deals witli a period of fifty -otto 
days itt the tenth year of the war. For the wooden horse, see 
Homer, Od.^ iv. 271 eg. ; Virgil, JEn., ii. 13 eg. 

TROGLODYTES (rptoyAodurat), a Greek word mean- 
ing “cave-dwellers.” Caves have been widely used as 
human habitations both in prehistoric and in historic times 
fsee Cate), and ancient writers speak of Troglodytes in 
various parts of the world, as in Moesia near the lower 


Danube (Strabo, vii. 5, p. 318), in the Caucasus (Id., xi. 5, 
p. 606), but specially in various parts of Africa from 
Libya (Id., xvii, 3, p. 828) to the Red Sea. Herodotus (iv. 
183) telb of a race of Troglodyte Ethiopians in inner 
Africa, very swift of foot, living on lizards and creeping 
things, and with a speech like the screech of an owl. The 
Garamantes ];iunted them for slaves. It has been supposed 
that these Troglodytes may be Tibbus, who still in part are 
cave-dwellers. Aristotle also (I/tst. An., vii. 12) speaks of 
a dwarfish race of Troglodytes on the upper course of the 
Nile, who possessed horses and were in his opinion the Pyg- 
mies of fable. But tlie best known of these African cave- 
dwellers were the inhabitants of the “Troglodyte country” 
on the coast of the Red Sea, who reached as far north as 
the Greek port of Berenice, and of whose strange and sav- 
age customs an interesting account has been preserved by 
•Diodorus and Photius from Agatharchides.^ They wore a 
pastoral people, living entirely on the flesh of their herds, 
or, in the season of fresh pasture, on mingled milk aiul 
blood. But they killed only old or sick cattle (as indeed 
they killed old men who could no longer follow the flock), 
and the butchers were called “ unclean ” ; nay, they gave 
the name of parent to no man, but only to the cattle of 
which they had their subsistence. This last point seems 
to be a confused indication of totoniisui. They went 
almost naked; the women wore necklaces of shells as 
amulets. Marriage was unknown, except among the chiefs, 
— a fact which agrees with the prevalence of female kin- 
shii) in these regions in much later times. They practised 
circumcision or a mutilation qf a more serious kind. The 
whole account, much of which must be here j)assed by, is 
one of the most curious pictures of savage life iii ancient 
literature. 

The Biblical Horim, who inhabited Mount Scir before the Edom* 
ites, boro a name which nicanR cave-dwellers, and may probably 
have been a kindred people to the Troglodytes on the other side of 
the Red Sea. Jerome, on Obadiah 5, sfmaKs of this region as con* 
taining many cave-dwellings, and such habitations are still some* 
times nsed on the borders of the Syro- Arabian desert. 

TROGON, a word apparently first used as English ^ hy 
Shaw (Jlfus. Zeverianum, p. 177) in 1792, and now for 
many years accepted as the general name of certain birds 
forming the Family Troyonidm of modern ornithology, the 
species Trogon rnirucui of Linnaeus being its typo. But, 
since doubts exist as to whether this is that which was 
subsequently called by Vieillot T. colfaru or the T. inefam- 
uru8 of Swainson, though evidence is in favour of the 
former (cf. Cabanis, Mun. IIeineanwn, iv. p. 177, and Finscb, 
Proc, Zool. Society, 1870, p. 559), several recent writers have 
dropped the Linnaeaii specific term. 

The Trogons are birds of moderate size ; the smallest is hardly 
bigger than a Thrusli and the largest less bulky than a Crow. In 
most of them the bill is very Mide at the gape, which is invuiiablv 
beset by recurved bristles Thf3y seize most of their food, wliellicr 
caterpillars or fruits, on the wing, though their alar power is not 
exceptionally great, their flight being described as sliort, rapid, and 
spasmodic. Their feet arc weak and of a unique siiucture, the 
second toe, which in most birds is the inner anterior one, being re- 
velled, and thus the Trogons stand alone, since in all other biuLs 
that have two toes before and two behind it is the outer toe that 
is turned backward. The plumage is very icmarkablo and chanic- 
teristic. There is not a species which has not hcauty l»e\ond most 
bixxls, and tlio glory of the group culminates in flic '(,)rK/\r. (g v ) 
But in others go lden gieen and .steclybhic. ricli cr ims on^ and fmdci 

^ See also Artenndorus in Strabo, xvi. 17, p. sq 

* Trogmem (iha oblique case) occurs ni Tliny (// X., Itl) as Ihe 
name of a bird of which ho knew nothing, save that it was nitii tinned hy 
Hylas, an augur, whose work is lost ; but soine wouhi i e.nl T n/gonevi 
(I’urtle-Dovo). In 1752 Mohring (Av Genmi, p 85) ftpplicd the 
name to the “Cunicui” (pronounced “Sunifjua’' /5fV(? Bates, Aa/ 
Afnazons, i. p. 254) of Maregrave {f/tsL Xai. Jirasilta^, p 211), who 
described and figured it in 1648 recognizably. In 1700 Brisson 
{Omilhologie, iv. p. 164) adopted Trogmi os a generic term, ainl, Liii- 
UBBUs liaving followed his example, it has since been universally 
accepted. 

* M. Anatole Bog<lanoff determined the red pigment of the feathers 
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pink, vellow varying from primroae to amber, vie with one another 
in vivid coloration, or contrasted, as happens in many species, witli ' 
a warm tawny or a sombre slaty say nothing of the delicate j 

freckling of black and white, as minnte as tne markings of a moth's j 
wing — ^the whole set otf by bands of white, producing an elfect 
hardly equalled in any group. It is impossible within brief space 
to describe its glowing tints ; but the plumage is further i*emarkable j 
for the large mze of its contour^feathers, which are extremely soft 1 
and so loose Vy seated as to conie off in scores at a touch, and there 
is no down, tht tail is generally a vety characteristic feature, the 
rectrioea, though in some cases pointed, being often curiously squared 
at the tip, and when this is the case they are usually barred ladder- 
like with white and black.^ According to Gould, they are larger 
and more pointed in the young than in the old, and grow squarer 
and have tne white bands narrower at each succeeding moult He 
also asserts that iu the species which have the wing-coverts freckled, 
the freckling becomes finer with age. So far as has been observed, 
the nidification of these birds is iu holes of trees, wherein are laid 
without any bedding two roundish eggs, generally white, but cer- 
tainly in one species (Quezal) tinted with bluish green. 

The Trogons form a very well-marked Family, belonging to the ^ 
multifarious group treated in the present series of orticles os 
JHoarim; but, instead of being (so far as is known) like all the rest of 
them and, as Prof. Huxley believed, ** desmognathous,** they have 
been shown by W. A. Forbes {Proc. ZooL Society , 1881, p. 886) to 
be **schizognathoas'*-— 'thus demonstrating, in the words of the 
latter, ** that the stnicture pf the palate um not that unique and 
peoutiar significance that has been claimed for it in the classincation 
of birds." Perhaps the explanation of this anomaly may lie in the 
fact that the Tro^ns are a very old form. The remains of one, T, 
galtieua^ have been recognized by Prof. A. Milue-Edwards {Ois. 
/o8$, de la FraneCf ii. p. 396, pi. 177, figs. 18-22) from the Miocene 
of the Allier, and it may not be too much to suppose that the 
schizognathoua structure was more ancient than tlie dosmognathous. 
Again too this fortunate discovery of that eminent palieontologist 
seems to account for the remarkable distribution of the Trogons at 
the present day. While thej^ chiefly abound, and have developed 
their climax of magnificence, in th^ tropical parts of the Kew World, 
they yet occur in the tropical parts of the Old. The species now 
inhabiting Africa, forming the group ffapaloderma, can haixlly be 
separated generically from tliose of the Neotropical Trogons and the 
dinerenco between the Asiatic forms, if somewhat j^ater, is still 
comparatively slight It is plain tnen that the Trogons are an 
exceptionally persistent type ; indeed in the whole Glass few similar 
instances occur and perhaps none that can be called parallel. The 
extreme development of the type in the New World just noticed 
also furnishes another hint While in some of the American Trogons 
{Pharomaenu, for instance) the plumage of the females is not very 
much less beautiful than that of the moles, there are others in 
which the hen birds retain what may bo fairly deemed a more ancient 
livery, while the cocks fiauht in brilliant attire. , Now the plumage 
of both sexes in all but one* of the Asiatic Trogons, Marpactes, 
resembles rather that of the young and of those females of the 
American species which are modestly clothed. The inference from 
this fact would seem to be tliat the general coloration of the Trogons 
prior to the establishment, by geographical estrangement, of the 
two types was a russet similar to that now worn by the adults of 
both sexes in the Indian I'egion, and by a portion only of the 
females in the Neotropical. The Ethiopian type, as already said, 
very closely agrees with the American, and tnerefore would bo 
likely to have been longer iu connexion therewith. Again, while 
the adults of most of the American Trogons {Pharomaems and 
Zuplilolia excepted) have the edges of the bill serrated, their young 
have them smooth or only with a single notch on either side near 
the tip, and this is observable in the Asiatic Trogons at all ages. 
At the same time the most distinctive features of the whole group, 
which are easily taken in at a glance, but are difficult to express 
briefly in words, are equally possessed by both branches of the 
Family, showing that they were in all likelihood— for the possibility 
that the peculiarities may have been evolved ajwt is not to be over- 
looked— reached before the geographical sundering of these branches 
(whereby they are now placed on opposite sides of the globe) was 
effected. 

It remains to say that about sixty species of Trogons 
are recognized^ which Gould in the second edition of his 
Monograph of tibie Family (1875) divides into seven genera ; 
but their characters are hardly laid down. Pharomacrusy 
PuptUotisy and Troffon inhabit the mainland of tropical 

of Pkaromaerua auricCia to be a substance which he called **sooxan- 
thine " {Comptee JUndue, 2d Novoml>er 1857, xlv. p, 690). 

^ In the Trogou of Cuba, Prionotelmy they are most curiously 
scooped out, as it were, at the extremity, and the lateral pointed 
ends diverge in a way almost unique among birds. 

* Or two species if H, wtKMi be more than a local form of H. 
f€inwardti» 


America, tlo species passing to the northward of tho Bio ' 
Grande nor southward of the forest district of 'Brazil, 
while none occur on the west coast of Peru or ChilL 
Primotelm and each with one leqpeciea^ are 

peculiar respectively to Cuba and Hispaniola. The African 
form Hapaloderma has two species, one fonnd only on the 
west coast, the other of more general range. The Asiatic 
Trogons, HarpaeteB (with eleven species according to the 
same authority), occur from Nepal to Malacca, in Ceylon, 
and in Sumatra, Java, and Borneo, while one species is 
peculiar to some of the Philippine Islands. (A. N.) 

THOOUS, Cn. Pomfeius, a Boman historian, nearly 
contemporary with Livy. Although the epitome of his 
historical writings by Justin, and a few fragments, are all 
that have came down to us, there is abundant reason to 
believe that he deserves a place in the history of Boman 
literature by the side of Sallust^ Livy, and Tacitus. Of 
his life little is known. He was almost certainly of Greek 
descent. His grandfather served with Pompey in the war 
against Sertorius, and received through tlie influence of 
tlmt general the Boman citizenship; hence the name 
Pompeius, which was adopted as a token of gratitude to 
the benefactor. The father of Trogus was an officer of 
Caesar. Trogus himself seems to have been a man of 
encyclopaedic knowledge. He wrote, after Aristotle and 
Theophrastus, books on the natural history of animals and 
plants, used by the elder Pliny, who calls Trogus “ one of 
the most precise among authorities ” {auctor ipse e sevens- 
Hmis). But the principal work of Trogus consisted of 
forty-four Libri Ilistoriarum PhUippicarum, This was a 
great history of the world, or rather of those portions 
of it which came under the swa^ of Alexander and his 
successors. The tale began with Ninus, the founder of 
Nineveh, and ceased at about the same point as Livy’s 
great work, viz., 9 a.d. The last event recorded by the 
epitomator Justin (q.v.) is the recovery of the Boman 
standards captured by the Parthians (20 b.c.). The history 
of Borne was treated as merely subsidiary to that of Greece 
and the East. The work was based upon the writings of 
Greek historians, such as Theopompus, Ephorus, Timaeus, 
Polybius. It has been contended that Trogus did not 
gather together the information from the leading Greek 
historians for himself, but that it was already combined 
into a single book by some Greek, whom Trogus followed 
closely with some superficial errors. But the assumption 
appears improbable in itself, merely on a review of the 
remains of the* historical writings, and is moreover incon- 
sistent with what we know of the works in natural history, 
for which Trogus certainly went back to what were re- 
garded in his time as first-hand authorities. It is generally 
admitted that Trogus had genuine qualifications for writing 
history, though he could not rid himself entirely of the 
faults of his authorities. His idea of history was more 
severe and less rhetorical than that followed by Sallust and 
Livy, whom he blamed for putting elaborate speeches in the 
mouths of the characters of whom they wrote. Yet his own 
Latin style had a vivid force which is still to be recognized 
in the extracts made by Justin, For the ancient history of 
the East, Trogus, even iu the present mutilated state of his 
historical work, often proves to be ar authority of great 
importance. 

The chief modem editions sire those of Gronovius (Leyden, 1719 
and 1760); Frot8cher(Leipsic, 1827-30); and Jeep (Leiiraic, 1859 and 
1862). In Engelmann^s Pibliotheea Seriptorum Classicimm, ii., 
under Justin and Trogus, will be found a large number of refetencss 
to scattered modem articles. Perhaps the most important is that 
of A. V. Outschmid on the sources of the history of ^ogus, in the 
second supplementary voL of the Jahrhb,/, doss, PhdloL (Leipsio 

TBOITSE, a district town of Busi^ in the government 
of Orenburg, situated in a fertile steppe ^92 i^as to the 
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iiortli«ea»t of Ombnrg, on tbe Sibemn highway, is one 
of those towns which have grown rapidly of late in the 
south-east of Bussia. The Troitskiy fort, erected in 1743, 
became a centre for the e?cchange trade with the Kirghiz 
steppe and Turkestan, and in that trade Troitsk is now 
second only to Orenburg, ,0otto^ silk, and especially 
horses and<cattle are imported, while leather, cotton, and 
woollen and metal wares are ei^rted. An active trade 
in com for the Ural gold-mines is carried on. The popu- 
lation in 1884 was 13,000. 

TROLLOPE, Anthony (1816-1882), English novelist, 
wi^bom in Keppel Street, Bussell Square, London, accord- 
ing to most authorities, on 24th April 1815 ; in his own 
Av/U^mgraphy he merely gives the year. His father, a 
barrister, who had been fellow of Hew College, Oxford, 
brought himself and his family into the sorest straits by 
unbusiness-like habits, by quarrelling with his profession, 
or at least with the attorneys, and by injudicious specu- 
lations, especially in farming. Trollope's mother, Frances 
Milton, according to her son, was nearly thirty when she 
married in 1809. By her husband’s wish she made a 
strange journey to America in 1827, for the purpose of 
setting up a kind of fancy shop in Cincinnati, which 
failed utterly. Her visit, however, furnished her with the 
means of writing The Dcmestic Mannen of the Americans^ 
This at once brought her in a considerable sum, and thence- 
forward she continued to be the mainstay of her family. 
Her husband being obliged at last actually to fly the 
country from his creditors, his wife maintained him by 
her pen, at Bruges, till his death there in 1835. For some 
time Mrs Trollope wrote chiefly travels ; but she soon be- 
came known as a novelist, and was very industrious. Her 
novels, the best of which are probably The Vtcar of Wrex- 
hill and The Widow Bamahy^ are now rarely read, and 
indeed wore never at their best above good circulating 
library level : they are written with cleverness indeed, and 
a certain amount of observation, but with many faults of 
taste, and with an almost total want of artistic complete- 
ness and form. Her late beginning, her industrious career 
(for she wrote steadily for more than thirty years, till her 
death in October 1 863, at Florence), and the entire absence 
in her of any blue-stocking or ftmme-savante weakness 
would have made her remarkable, even if she had not 
transmitted, as she undoubtedly did transmit, her talent, 
much increased, to her children. 

Anthony Trollope was tho third son. By his own 
account few English men of letters have had an unhappier 
childhood and youth. He puts down his own misfortunes, 
at Harrow, at Winchester, at Harrow again, and elsewhere, 
to his father’s pecuniary circumstances, which made his own 
appearance dirty and shabby, and subjected him to various 
humiliations. But it is pormissiblo to suspect that this 
was not quite the truth, and that some peculiarities of 
temper, of which in after life he had many, contributed to 
his unpopularity. At any ratfe he seems to have reached 
the verge of manhood as ignorant as if he had had no edu- 
cation at all. While living abroad he tried ushership ; but 
at the age of nineteen he was pitchforked by favour (for 
he could not pass even the ridiculous examination then 
usual) into the post-office. Even then his troubles wore 
not over. He got into debt; ho got into ridiculous 
entanglements of lovo affairs, which he has very candidly 
avowed ; ho was in constant hot water with the authori- 
ties ; and he seems to have kept some very queer company, 
which long afterwards stood him in stead as models for 
some of hu novel pictures. At last in August 1841 he 
obtained the appointment of clerk to one of tho post office 
surveyors in a remote part of Ireland, with a very small 
nominal salary. This salary, however, was proctically 
quadrupled by allowances ; living was cheap ; and the life 
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suited Trollope exactly, being not office work, which he 
always hated, but a kind of travelling inspectorship. And 
here he not only began that habit of hunting which (after 
a manner hardly possible in tho stricter conditions of 
official work nowadays) he kept up for many years even 
in England, but within three years of his appointment 
engag^ himself to Miss Hose Heseltine, whom he had met 
in Ireland but who was of English birth. They were 
married in June 1844. His headquarters had previoUi^y 
been at Banagher ; he was now transferred to Clonmel. 

Trollope had always dreamt of novel-writing, and his 
Irish experiences seemed to supply him with promising 
subjects. With some assistance from his mother he got 
his first two books, The MaedermotB of Ballyrloran and The 
Kdlye and the 0* Kellys, published, tho one in 1847, the 
other the next year. But neither was in tho least a 
success, though the second perhaps deserved to be ; 
and a third, La Vendee, which followed in 1850, besides 
being a much worse book than either, was an equal 
failure. Trollope made various other literary attempts, 
but for a time ill fortune attended all of them. Meanwhile 
he was set on a new kind of post-office work, which suited 
him even better than his former employment — a soit of 
roving commission to inspect rural post deliveries and 
devise their extension, first in Ireland, then throughout 
the west of England and South Wales. That he did good 
work is undeniable ; but his curious conception of official 
duty (on his discharge of which he prided himself im- 
mensely) is exhibited by his confessions that he “got his 
hunting out of it,” and that he felt “tho necessity of 
travelling miles enough [he was paid by mileage] to keep 
his horses.” It was during this work that lie struck the 
vein which gave him fortune and fame — which might per- 
haps have given him more fame and not much less fortune 
if he had not worked it so hard — by conceiviug The 
Warden. This was published in 1855. It brought him 
little immediate profit, nor was even Barrhester Towers, 
which followed, very profitable, though it contains his fresh- 
est, his most original, and, with the exception of The Last 
Chronicle of Barset, his best w^oik. The two made him a 
reputation, however, and in ] 858 he was able for the first 
time to sell a novel, The Three Clerks, for a substantial 
sum, £250. A journey on post-office business to the West 
Indies gave him material for a book of travel, The West 
Indies and the Simm^h Main, which he frankly and quite 
truly acknowledges to be much better than some subse- 
quent work of his in the same kind. From this time his 
production (mainly of novels) was incessant, and the sums 
which he received were very large, amounting in one case to 
as much as £3525 for a single book, and to nearly £70,000 
in the twenty years between 1869 and 1879. All these 
particulars are given with great minuteness by himself, 
and are characteristic. The full high tide of his fortunes 
began when the CoinJull Maqantw was established in the 
autumn of 1859. He was asked at short notice to write a 
novel, and wrote Framley Parsonage, which was extremely 
popular; two novels immediately preceding it, The Bn- 
trams and Castle Mvhmond, had been much less successful. 

As it will be po^Blble to notice few of his subscqiKiit woik«i 
in detail, the list of them, a sufliLienlly astonish m#; one, may Iw 
given herei — Tales of All 1‘'70;, OiloiJbaim, 

North America (1802) ; Bachnel Jiay (1S(>3) , Tlu i>mfdl lIou,\c at 
Allxngton, Can You, Forgive lleri (1864) , Mn^s Maeknme flSb,5) , 
She Clavenng% Nina Balatka, TheLant (hrunuh of />/r7s</(lh67), 
Linda Vessel (1868), PKvuax Finn, lit Knew lie ira\ hiqht (1869); 
Brown, Jones, and Robinson, Tlie Yicar of Biillfiampfon, AnLdUors 
Tdlei, Casar {1%70) ; Sir Jlamf Ifot^pin of 11 uwhhthunitc,JUiiph 
the Beir (1871) ; The Golden Limi of Granpere (1 S72) , Tlw Emtcoe 
Piamond^ AmtralmandNew Zmland{\ 878) , PfnneasRedur, Bairy 
Beatheole of Gangoil, Lcuhf Anna (1874) , The lYay We J^ve Js tm 
(1875) ; The Prime Minister , The Amenean Senator (1877); 
Is He Popemoy t South Apnea (1878) , John t^ntihga^^^- Eye for 
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an Ey€t Cousin Uewry^ Thackeray (1879) ; The Dvhe'a ChUdreUf 
Cicero (1880) ; Ayala's Anyel, jft WorUe*s School (1881) ; Frau 
Frohmann, Falinerston, The Fused Feriod, Kept in the Dark, 
Marion Fay (1882) ; Mr Scarboroughs Family, The Land Leaguers 
(1888) ; and An Old Man's Love (1884). 

How this enormous total was achieved in spite of official 
work (of which, lightly as he took it, he did a good deal, 
and which he did not give up for many years), of hunting 
three times a week in the season, of whist>playing, of not 
a little going into general society, he has explained with his 
usual curious minuteness. He reduced novel-writing to 
the conditions of regular mechanical work — so much so 
that latterly he turned out so many words in a quarter of 
an hour, and wrote at this rate so many hours a day. He 
divided every book beforehand into so many days* work 
and checked off the tallies as lie wrote. 

A life thus spent could not be very eventful, and its 
events may be summed up rapidly. In 1858 he went to 
Egypt also on post-office business, and at the end of 1859 
he got himself transferred from Ireland to the eastern dis- 
trict of England. Here he took a house at Waltham. 
He took an active part in the establishment of The Fort- 
nightly Review in 1865; he was editor of St PavTs for 
some time after 1867; and at the end of that year he 
resigned his j)osition in the post-office. He stood for 
Beverley and was defeated; he received from his old 
department special missions to America and elsewhere 
(he had already gone to America in the midst of the 
Civil War). Ho went to Australia in 1871, and before 
going broke up his household at Waltham. When he 
returned he established himself in London, and lived there 
till 1 880, when he removed to Harting on the confines of 
Sussex and Hampshire. He had visited South Africa in 
1877 and travelled elsewhere. On 3rd November 1882 he 
was seized with paralysis, and died on 6th December. 

Of Trollope’s personal character it is not necoasary to say much. 
Strange as his conception of official duty may socm, it was evidently 
quite honest and sincere, and, though he is said to have been as an 
official popular neither with supenors nor inferiors, he no doubt 
did much good work. Privately he was much liked and much dis- 
liked,-— a groat deal of real kindness being accompanied by a blue- . 
teriiig and overbearing manner, and au egotism, not perhaps more 
deep than other men’s, but more vociferous His literary work needs 
uioi-e notice. Nothing of it but the novels is remarkable for merit 
His Caesar and the Cicero are curious examples of a man’s under- 
taking work for which he was not in the least fitted. Tliackeray 
exhibits (though Trollope appears to have both admired Thackeray 
as an artist and liked him as a man) grave faults of taste and judg- 
meat and a cotimleto lack of real criticism. The books of travel are 
not good, and or a kind not good. Nina BaUUka and Linda Tresael, 
nublishod anonymously and as experiments in the romantic style, 
have been better thought of by the author and by some competent 
judges tliaii by the public or the publishers. Brown, Jones, and 
Bnhivsov was still more disliked, and is certainly veiy bad as a 
whole, but has touches of curious originality in parts. The icst of 
the novels have been judged veiy differently by different persons. 
Tiiero is no doubt that their enormous volume prejudiced readers 
against thorn even long before the author let the public into the 
secret of tlieir manufacture, which has made the prejudice dee|)er. 
’Phere is also no doubt that Trollope seldom or never creates a 
character of the first merit (Mr Crawley in the Last Chronicle of 
Barsei is the one possible exception), and that not one of his books 
can be called a work of genius. At the same time no one probably 
has produced anything like such a volume of anything like suen 
merit. He claims for himself that liis characters* are always more 
or less alive, and they are. After his first failures ho never pro- 
, duced anything that was not a faithful and sometimes a very 
amusing transcript of the sayings and doings of possible men and 
women. His characters are never marionettes, much less sticks. 
He has some irritating mannerisms, notably a trick of repetition 
of the same form of words. He is sometimes absolutely vulgar, — 
that is to say, he does not deal with low life, Imt shows, though^ 
always robust and pure in morality, a certain coarseness of taste. 
He is constantly rather trivial, and perhaps nowhere out of the 
Barset series (which, however, is of itself no inconsiderable work) 
has he produced books that will live. The very faithfulness of his 
roprosentation of a certain phase of thought, of cultivation, of 
society, uninformed as it is by any higher spirit, ih the long run 
damaged, as it had first helped, the popularity of his work. But, 


allowing for all thi^ it may and must stiU be said that he held 
up his mirror steadily to naturo, and that the mirror itself was 
fashioned with no inconsiderable art % (G. SA.) 

TEOMBON]^ a musical instrument of brass. It has a 
cupped mouthpiece, and is formed of two principal parts 
— the bell, the bore of which gradually widens, and the 
slide, which is composed of two cylindrical tubes parallel 
to each other, upon which two other tubes, communicating 
at their lower extremities by a pipe curved in a half-circle, 
glide without loss of air. The mouthpiece is adapted to 
one of the upper ends of the slide and the bell to the 
other end. When the slide, which is moved by the right 
hand, is closed, the instrument is at its highest pitch ; the 
note is lowered in proportion as the column of air is 
lengthened by drawing out the slide. 

Formerly the trombone was known as the sacklmt ; its 
modern designation — great trumpet — comes from the 
Italian. The Germans call it posanne. It is difficult to 
say where or at what epoch the instrument was invented. 
In a manuscript of the 9th century, preserved at Boulogne, 
there is a drawing of an instrument which bears a great 
resemblance to a trombone deprived of its bell. Yirdung^ 
says little about the trombone, but he gives an engraved 
representation of it, under the name of hmaun, which 
shows that early in the 16th century it was almost the 
same as that employed in our day. By that time the 
trombone had come into vogue in England : the band of 
musicians in the service of Henry VIII. included ten sack- 
but players, and under Elizabeth, in 1587, there were six. 
English instrumentalists then enjoyed a certain reputa- 
tion and were sought for by foreign courts; thus in 1604 
Charles III. of Lorraine sought to recruit his sackbut 
players from English bands. Praetorius ^ classes the trom- 
bones in a complete family, the relative tonalities of which 
were thus composed : — 1 alt-posaun, 4 genieine rechte pos- 
aunen, 2 quart-posaunm, 1 octav-posaun , — 8 in all. The alt- 
}>osaun was in D. With the si 
the accompanying harmonics: 

The gemeine rechte posaunen, 
or ordinary trombones, wore in 
A. Without using the slide they gave the subjoined sounds : 

r "T' quart-posaun was made 
■ f ^ - j r - ■■ ^ cither in E, the fourth below 

“w I gemeine rechte posaun, 

or in D, the lower fifth. In the latter case it was exactly 
an octave below the alt-posaun. The octav-posaun was 
in A. It was constructed in two different fashions : 
either it had a length double that of the ordinary trom- 
bone, or the slide was shortened, the length of the 
column of air being still maintained by the adaptation 
of a crook. The first system, which was invented by 
Hans Schroiber four years before the work of PreBtorius 
appeared, gave the- instrumentalist a slide by which he 
could procure in the lower octave all the sounds of the 
ordinary trombone. The second system, which Prostorius 
had known for years, was distinguished from the first, not 
only by modifications affecting the form, but also by a 
larger bore. Mersenne* calls the trombone trompette har- 
mmique, but he does not appear to have made himself 
acquainted with its construction, for we can scarcely find 
an allusion in the confused text of his work to the tonality 
of the trombone then in vogue. He established this fact, 
however, that it was customary in France to lower the 
instrument a fourth below the pitch of the ordinary trom- 
bone by means of a ivHU, a kind of crook with a double 
turn that w^s fitted between the bell and the slide, ^4n 
order,” he said, ^*to make the bass to hautbois concerts.” 

The compass of the trombone is not limited to the m ere harmo* 

^ Musiea geiutseht und austegesoyen, Basel, 1511. 

* Organographio, Wolfenbiittel, 16J9. 

* Barmmie CniverseUe, IWs, 1627. 
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meg obtainea oy leaving fhe inatrument at its eborteet length-— 
that ia, with the alide close up ; it in fact comprises seven positions^ 
which are obtained by shifting the slide as many lengths and in 
such a way that each of these produoes a series of harmonica a 
semitone lower than the length umich liaa preceded* This system, 
so simple and rational, might have been expected always to serve 
for the basis of the t^mloue of the instrument ; but from the 
middle of the 18th century the art of playing tlie trombone became 
the object of purely empiric teaching. Only four positions were 
made use oO ay the hrst— that is, with the slide close up— there was 
obtained from the ordinary trombone, then called the tenor trom- 
bone, the first series of the subjoined harmonics (the 
numerals indicating the order) : 

tho^fundamental or first noter^ 
being difficult to obtain ; the 
second position produced 


the third 
position 
produced 

^ In thus lowering by semitones, the 
sounds furnished by the four positions 


and the fourth 

cave the tenor trombotie a diatonic scale from 
This scale was formed with notes that could 
he perfectly just, but the result would have 
been less satisfactory to the ear if the player 
had strictly observed the rules laid down by the teaching of that 
period for the production of the chromatic intervals. Thus to pass 
from a note furnished by one of the four positions to another a 
aemitone lower it was necessaiy to lengthen the slide by two 
fingers ; if the semitone higher was required the slide had to bo 
shortened to the same extent.^ A consideration of the laws 
alTecting lengths of pipes will show the vicioustiess of that rule. 

Of all wind instruments the trombone has perhaps been least 
modified iii form; changes liave occasionally been attempted, 
but for the most part with only trifling success. The innovation 
which has had the most vogue dates from the end of the 18th 
century ; it consisted in bonding the tube of the bell in a half 
circle above the head of the executant, which produced a very 
bizarre ofiect. It also gave rise to very serious inconveniences r 
by destroying the regularity of the proportions of the bell it pre 
judicially affected the quality of tone and intonation of the instru- 
ment. For a long time the curved boll with its serpent's mask 
was maintained in military music, and it is only about twenty 
years ago that it was completely given up. By giving a half turn 
more to the bell tube its opening was directed to the back of the 
executant ; but this form, in fasiiion for a little while about 1830, 
was not long adhered to, and the trombone reassumed its primitive 
form, which is still maintained. As appears from a patent de- 
posited by Stulzel and Blumel at Berlin on 12th April 1818, the 
application of veutUs or pistons was then made for the first time.^ 
Uno ventils, at fifst two in number, effected a decided lengthening 
of the instrument. The first augmented the length of the tube by 
a tone, lowering by ks much the natural harmonics. The second 
produced a similar effect for a semitone, and the simultaneous em- 
ployment of the two pistons resulted in the depression of a tone 
and a half. The princiide, tlioreforo, of the employment of ventils 
or pistons is the same as tliat which governs tho use of slides. 
For instance, a trombone is provided with three pistons, and without 
their help it produces the first of the following sets of harmonics 
^he numbers indicating the order). ^ 



the in 


Then by pressing down the second 
piston we obtain a lengthening of the 


column of air that k 
striirnont by a semitone and makes 
it produce the second set of harmonics 
here shown ; with the aid of the first ; 


piston we relengthen the column, so 
as to get a whole tone lower, produc- 
ing the third sot of sounds ; the third 




uuo tituxxA. avv wi ouuwAff , uuv uiiiiu. ^3) If m 

piston, in the same way, lowers the 

instrument a tone and a half, os in ^ — T -- 

fj^ 



(4); by the simultaneous employ- 
ment of the second and third pis- 
tons we anive at two tones, as in (5) ; 

the combination of the first and 
third pistons lowers tho instrument 
two tones and a half, as shown in (6) ; 


^ Der sioh seldst in/armirende Musicus, Augsburg, 1762, by Johann 
Jacob Letter. 

* It need hardly bo remarked that the hi^er semitone cannot be 
produced in the first position. 

* This was mentioned m the Leipsio AUgemeim musikaliscke 
Zeitung in 1815, the merit of the invention being assigned to Heinrich 
Stolzel of Pless in Silesia. 



finally, uniting the three pistons lowers 
the trombone three tones and a half, 
as shown in (7). 

Notwithstanding the increased facility 
obtained by the use of pistons, they 
are very far fiom having gained the 

, sulfrages of all players ; many prefer 

the slide, believing that it gives a facility of emission that they 
cannot obtain with a piston trombone. For this illustration 
of the use of pistons, wc have taken a tenor trombone in B^ ; the 
fiat tonalities having been preferred for military music since tlie 
commencement of the 19th century, the pitch of each variety 
of trombones has been raised a semitone. At present six troiu- 
bonos arc more or less in use, viz., the alto trombone in F, the 
alto in El> (formerly in D), the tenoi in B^ (formerly in A), the 
bass in G, the bass in F (formerly in E), the bass in E[> (formerly 
in D). This transposition has no reference to the number of 
vibmtiona that may be officially or tacitly adopted as the staudaul 
pitch of any country or locality. A trombone an octave lower 
than the tenor has recently been reintroduced into the orchestra, 
principally by "Wagner. The different varieties just cited are con- 
structed with pistons or slides, as the case may be. (V. M.) 


TEOMP, the name of two famous Dutch admirals. 

L Martin Harpertzoon Tromp (1597-1653) was born 
at Brielle, South Holland, in 1597. At the age of eight 
he made a voyage to the East Indies in a merchantman, 
but was made prisoner and spent several years on btmrd 
an English cruiser. On making his escape to Holland he 
entered tho navy in 1624, and in 1637 was made lieutenant- 
admiral. In February 1639 he surprised, off the Flemish 
coast near Gravelines, a large Spanish fleet, which he com- 
pletely destroyed, and in the following September he de- 
feated the combined fleets of Spain and Portugal off the 
English coast — achievements which placed him in the first 
rank of Dutch naval commanders. On the outbreak of war 
with England Tromp appeared in the Downs in command 
of a large fleet and ancliored off Dover. On the ap[>roaoh 
of Blake he weighed anchor and stood over towards France, 
but suddenly altered his course and bore down on ilie 
English fleet, which was much inferior to his in numbers. 
In tho engagement which followed (19th May 1652) he liad 
rather the worst of it and drew off with the loss of two ships. 
In November he again appeared in command of eighty 
ships of war, and a convoy of 300 merchantmen, which he 
had undertaken to guard past the English coast. Blake 
resolved to attack him, and, the two fleets coming to close 
quarters near Dungoness on the 30th November, the 
English, after severe losses, drew off in tho darkness and 
anchored off Dover, retiring next day to the Downs, while 
Tromp anchored off Boulogne till the Dutch merchantmen 
hod all passed beyond danger. The statement that he 
sailed up the Channel with a broom at his masthead in 
token of his ability to sweep the seas is probably mythical. 
In the following February (1653), while m charge of a large 
convoy of merchantmen, he maintained a running light with 
the combined English fleets under Blake, Penn, and Monk 
off Portland to the sands of Calais, and, though baffling to 
some extent the purposes of the English, had tho wonst of 
the encounter, losing nine ships of w’ar and thirty or forty 
merchantmen. On 3d June he fought an indecisive battle 
with the English fleet under Dean in the Channel, but 
the arrival of reinforcements under Blake on the following 
day enabled the English to turn the scale against him and 
he retired to the Texel with the loss of seventeen ships. 
Greatly discouraged by the results of the battle, tlie Dutch 
sent commissioners to Cromwell to treat for peace, but 
the proposal was so coldly received that war was imme- 
diately renewed, Tromp again appearing in the Channel 
towards the end of July 1653. In tlie hotly-contested 
conflict which followed with the English under Monk on 
tho 29th Tromp was shot by a musket bullet through the 
heart. He was buried with great jiomp at Delft, where 
there is a monument to his memory in the old church. 



II. CoBXBLiiTS TfiOMP (1629*1691), tihe second son of 
the preceding, was born at Botterdam on 9th September 
1629. At the age of nineteen he commanded a small 
squadron charged to pursue the Algerian pirates. In 1652 
and 1653 he served in Van OaWs fleet in the Mediter- 
ranean, and after the action with the English fleet oS 
Leghorn, 13th March 1663, in which Van Galen was killed, 
Tromp was promoted to be rear-admiral. On 13th July 
1665 his squadron was by a hard stroke of ill fortune de- 
feated by the English under the duke of York. In the fol- 
lowing year Tromp served under De Euyter, and on account 
of De Ruyter’s complaints of his negligee in the action 
of 5th August he was deprived of his command. He 
was, however, reinstated in 1673 by the stadtholder William, 
afterwards king of England, and in the actions of 7th 
and 14th June, against the allied fleets bf England and 
France, manifested a skill and bravery which completely 
justified his reappointment. In 1676 he visited England, 
when Oharles 11. created him a baron. In the following 
year he was named lieutenant-admiral of the United Pro- 
vinces. He died at Amsterdam, 29th May 1691, shortly 
after be had been appointed to the command of a fleet 
against France. Like his father he was buried at Delft. 

See H. de tTagar, Nat Oealacht Tromp^ 1883. 

TROMSO, a town of Norway, capital of the amt of 
the same name and an episco|»al see, stands on the eastern 
shore of a low fertile islet of the same name between Hvaloe 
and the mainland, in 69* 38' N. lat. and 18* 65' E. long. It 
consists principally of one wide street of wooden houses ; 
the chief public buildings are the town-hall, the national 
church, the Bomau Catholic church, and the museum, 
which contains a good zoological collection. The town has 
a high school and a normal seminary. The main specialty 
of the place is bears' skins and other kinds of fur. The 
herring fishery of Tromso is very productive, and the j 
activity of the town is further increased by the circum- 
stance that it is the port of call for ships making for the 
seal fishing and walrus hunting on Spitsbergen and Nova 
Zambia. Tromso was fotmded in 1794. The population, 
which in 1816 did not exceed 300, was 6409 in 1882 
TRONDHJEM. See Theondhjbm. 

TROPIC-BIRD, so called of sailors from early times,^ 
because, as Dampier i. p. 53) among many 

others testifies, it is never seen far without either 
Tropick," and hence, indulging a pretty fancy, Linnaus 
bestowed on it the generic term, continued by modern 
writers, of PhaeOiony in allusion to its attempt to follow 
the path of the sun.^ There are certainly three well- 
marked species of this genus, but their rei^ctive geo- 
graphical ranges have not yet been definitely laid down. 
All of them can be easily known by their totipalmate 
condition, in which the four toes of each foot are united 
by a web, and by the great length of the two middle 
tail-quills, which project beyond the rest, so as to have 
gained for the birds the names of “ Raby unco,*” Paille- 
en-queuQ," and “Pylstaart” among mariners of different i 
nations. These birds fly to a great distance from land 
and seem to be attracted by ships, frequently bovering 
round or even settling on the mast*bead. 

The Yellow-billed Tropic-bird, P. fla.vir<al!ri$ or emdidua^ appears 
to have habitually the most northerly, as well, perhaps, as the 

> More recently sailors have taken to call it ** Boatswain-bird ” — 
a name probably belonj^ng to a very different kind (^. fixtra). 

3 Occasionally, perha|» tbrongh violent storms, I^opio- birds 
wander very far from tbair proper baunts. In 1700 beigb, In his j 
JET. XnnAuAtre (L pp. 164, 196, Birds, pi. i., fig. 8), described and j 
figured a ** Tropick Bird’* fismnd dead in that county. Another is ! 
said by Mr Iiees {Zo6lo(/idt ser. % p. 2666) to have been found dead 
ut Cradley near Malvern — apparently before 1856 (J. H. Qnmey, Jun., 
op, cU,, p. 4766)— which, like the last, would seem (W. H. Heaton, 
op, eU,, p. 5086) to have been of the species known as P. tutkemaa, 
Haomann was told (iMsa, i. 25 ) of its supposed occurrence at i 


widest range, visiting Bermuda yearly to breed therei bnt alee 
occurring numerousljr in the southern Atlantic, the Indian, and a 
great pari of the Pacific Ocean. In some islanas of all these thieo 
it bre^s> sometimes on trees, which the other species are not 
known to do. However, like the re^t of its congeneni) it lava but a 
single and this is of a mnki^ whiht, mottled, spotte(L and 
smearedTwith brownish pur{Me, often so closely as to conceal the 
ground colour. This is the smallest of the group, and hardly 
OKceeds in size a large Pigeon ; but the spread of its wings and its 
long tail make it appear more bulky than it really is. Except 
some black markings on the face (common to an the speciee 
known), a laige black patch, partly covering the scapulars and 
wing-coverts, and the black shafts of its elongated redrices, its 
ground colour is white, glossy as satin, apd often ’ jdnged with 
roseats. Its yellow bill readily disthigaishes it ftoth its larger con- 
gener P. amereua, but that has nearly all the upper surface of .the 
body and wings closely barred with black, while the shafts of its 
elongated rectrioea ate white. This species has a range almost 
equiuly wide as the last; but it does not seem to occur in the 
western part of the Indian Ocean. The third and largest species, 
the Red-tailed Tropic-bird, P. ruhrieauda or jdumicurna, not only 
has a red bill, hut the elongated and very attenuated rectrices are 
of a bright crimson red, and when adult the whole body shows a 
deep roseate tinge. The young are beautifully barred above with 
black arrow-headed markings. This species am not been known 
to occur in the Atlantic, but is perhaps the most numerous in the 
Indian and Pacific Oceans, in which last great value used to be 
attached to its tail-feathers to be worked into ornaments.' 

That the Tropic-birds form a distinct family, Phaethonr- 
tid»^ of the Steyanopodea (the Dyaporomorphx of Prof. 
Huxley), was originally maintained by Brandt,, and is now 
generally admitted, yet it cannot he denied that they 
differ a good deal from the other members of the groups ; 
indeed Prof. Mivart in the Zoological Transactions (x. p. 
364) will hardly allow Freyata and Pk/iethon to be steg- 
anopodouB at all ; and one curious difference is shown by 
the eggs of the latter, which are in appearance so wholly 
unlike those of the rest. The osteology of two species 
has been well described and illustrated by Prof. Alph. 
Milne-Edwards in M. Grandidier's fine Oiseaux de Mddor 
yascar (pp. 701-704, pis. 279-281a). (a. n.) 

TROPPAU (Slavonic Opava), the chief tewn of Austrian 
Silesia, is a bu6y commercial place on the right bank of 
the Oppa, close to the Prussian border. A well-built town 
with extensive suburbs, it has two market-places and con- 
tains six churches, an old town-house recently restored in 
the Gk>thic style, and numerous educational, benevolent, and 
commercial institutions. The site of the former fortifica- 
tions is laid out in pleasant promenades. Troppau manu- 
factures large quantities of cloth, especially for the army ; 
and its industrial establishments include a large sugar- 
refinery and manufactories of machines and stoves. In 
1880 the population was 20,562. Gennan is spoken in the 
town proper, but a dialect of Polish prevails in the suburbs. 

Troppau was founded in the 13th century ; but almost its only 
claim to historical mention is the fact that in 1820 the monarcha 
of Austria, Russia, and Prussia met here to deliberate on the tend- 
encies of the Neapolitan revolution. This congress of Tropimu, 
however, left nearly the whole matter to be considered and decided 
at Laibach. The fomer principality of Troppau is now divided be- 
tween Aistria and Prussia, the latter holding the lion's share. 

TROTZENDORFF, or TbocbdoeSius, Valbntih 
Feibplabd (1490-1566), called Trotzendorff from his 
birthplace, near Gorlitz, in Prussian Silesia, was born on 
14th February 1490, of parents so poor that they could 
not keep him at sdbiool. The boy taught himself to read 
and write while herding cattle; he made paper from birch 
bark, and ink' from soot. When difficulties were overcome 
and he was sent for education to Gorlitz, his mother's last 

Heligoland, and Cot Legge (S, C^lon^ p. 1174) mentions one taken 
in India 170 miles from the sea. The ease cited by MM. Beglaad and 
Oerbe (OrwUh, JShavpfynne, it p. 868) seems to he that of an Albatros, 

' A fourth species, /*. indiem, has been described from the Oulf of 
Oman, but doubt is expressed as to its validity (qf. Legge,. ut supra, 
pp. 1178, 1174). 

^ Stdidm (OamsT), Fdaeanidm (Pxucan), PUHdaa (Sxakb &ibd), 
Phdeufrocor^^ (OobxObakt), and FfSffsMm (FBiOATi-BXBn}. 


vordd were **etiok to the aohobi, dear son.” The words 
determined his carec^r : he refused all ecclesiastical promo- 
tion, and lived and died a schoolmaster. He be^me a 
distinguished student, learned Ciceronian Latin from Peter 
Hossiknus and Greek from Bichard Croke, and after 
graduation was appointed luudstant master in the school 
at Gorlitz. , There he also taught the rector and other 
teac^rs. When Luther beg^ his attack on indulgences, 
Trotsendorff resigned his position and went to study under 
Luther and Mel^chthon, supporting himself by private 
tuition. Thence he was called to be a master in the 
school at Gbldberg in Silesia, and in 1524 became rector. 
There he remained three years, when he was sent to Lieg- 
nits He returned to Goldberg in 1531 and began that 
career which has made him the typical German school- 
master of the Reformation period. His system of educa- 
tion and discipline speedily attracted attention. He made 
his best elder scholars the teachers of the younger classes, 
and insisted that the way to learn was to teach. He 
organized the school in such a way that the whole ordi- 
nary discipline was in the hands of the boys themselves. 
Every month a “consul,” twelve “senators,” and two 
“ censors ” were chosen from the pupils, and over all Trot- 
zendorff ruled as “ dictator perpetuus.” One hour a day 
was spent in going over the lessons of the previous day. 
The lessons were repeatedly recalled by examinations, 
which were conducted on the plan of academical disputa- 
tions. Every week each pupil had to write two “ exercitia 
styli,” one in prose and the other in verse, and Trotzendorff 
took pains to see that the subject of each exercise was 
something interesting. The fame of the Goldberg school 
extended over all Protestant Germany, and a large number 
of the more famous men of the following generation were 
taught by Trotzendorff. He died on 20th April 1556. 

See Herrmann, MerkwUrdigo LehensgeschichU eines bcrilhmtes 
Schulrmm, V, F. TrotzmdorjfSy 1727 ; Frosch, V, F. Troie^iidorfft 
Mcktor m Ooldh&rg, 1818 ; Pinzger, F. F. Tro^indorff (with the 
Goldberg portrait, and a complete list of his writings), 1825; 
Koehler, V, F, Trotzendorff, ein hiographischer Veraueh, 1848. 
These biographies appear to take all their facts from a funeral or 
memorial oration deiivored by Balthasar Rhau in the university of 
Wittexibeig on 15th August 1564, and published in an edition of 
Trotzendorff’s Romrium, 1565* 

TROUBADOURS. See Provkn9al Literatitbb, vol. 
xix. p. 873, and France, vol. ix. p. 646. 

TROUGHTON, Edward (1753-1836), instrument 
maker, was bom in the parish of Corney in Cumberland 
in October 1753. He joined his elder brother John in 
carrying on the business of mathematical instrument makers 
in Fleet Street, London, and continued it alone after his 
brother’s death, until he in 1826 took W. Simms as a 
partner. He died in London on 12th June 1835. 

Txoughton was very successful in improving the mechanical part 
of most nautical, geodetic, and astronomical instruments. He was 
completely oolour-bliud, which prevented him from attempting ex- 
periments in optics. The first modem transit circle (see Rozmxh) 
was constructed by him in 1806 for Qroomhridge ; but Troughton 
was dissatisiiod with this form of instniment, wliich a few years 
afterwards was brought to great perfection by Bsiohenbaok and 
Repsold (^g.v.), ana designed the mural circle in its place. The 
first instrument of this kind vras erected at Greenwich in 1812, and 
ten or twelve others were subseauently constructed for other obser- 
vatories ; but they were ultimately superseded by Troughton's earlier 
design, the transit circle, by which tne two coordinates of an object 
can be determined simultaneously. He also made transit instra- 
ments, equatorials, Ac. ; but his failure to construct an equatorial 
mountii^ of largo dimensions, and the consequent lawsuit with 
Sir James South, embittered the last years of his lifb. 

TROUT. See Salmonid.^E; also Angling, vol. ii. p. 41. 

TROUYILLE, a fashionable seaside town of France, 
chef-lieu of the department of Calvados, and a port of the 
English Channel, is situated at the mouth of the river 
Touques, on the right bank^ 136 miles west-north-west of 
Paris and 34 north-east of Caen by rail. The climate Is 
mild, and the neighbourhood well wooded i there are vilks 


in all styles of architecture, a casino, and vast stretches of 
sand where the visitors (15,000 in 1881) bathe and walk. 
With Havre, which lies on the other side of the estuary of 
the Seine, 8 or 10 miles off, there is continual steamer com- 
munication. In 1886 the population was 6760 (commune 
6300). Danville, on the left bank of the Touques, opjwsite 
Trouville, is remarkable for its casino, terrace, and fine 
mansions, but, excei>t during the race-week in August, is 
comparatively deserted. In 1886 its population was 2100 
(commune 2220). In 1866 a dock, 985 feet in length 
by 262 in breadth, with 24 feet of depth at high water, 
was constructed between Trouville and Deauville; in 
1882 292 vessels (54,391 tons) entered and 283 (53,510 
tons) cleared. 

TROVER, or trover and conversion, the name of a form 
of action in English law no longer in use, corresponding to 
the modern action of conversion. It w'as brought for 
damages for the detention of a chattel, and differed from 
detinue in that the latter was brought for the return of the 
chattel itself. The name trover is due to the action having 
been based on the fictitious averment in the plaintiffs de- 
claration that he had lost the goods and that the defendant 
had found them. The necessity for this fictitious aver- 
ment was taken away by tlio Common Law Procedure 
Act, 1852. An action of trover lay (as an action of con- 
version still lies) in every case where the defendant w^as in 
possession of a chattel of the plaintiff and refused to de- 
liver it up on request, such refusal being ptima facie 
evidence of conversion. The damages recoverable are 
usually the value of the chattel converted. In an action 
for detention of a chattel (tho representative of the old 
action of detinue), the plaintiff may have judgment and 
execution by writ of delivery for the chattel itself or for its 
value at his option. An action for conversion or detention 
must be brought within six years. The corresponding 
action in Scotch law is the action of spuilzie. It must be 
brought within three years in order to entitle the pursuer 
to violent profits, otherwise it prescribes in forty years. 

TROWBRIDGE, an ancient town of Wilts, England, 
is situated on tho river Mere or Biss, a feeder of the Avon, 
and on a branch of the Great Western Railway, 33 miles 
north-west of Salisbury and 97^ west of London. The 
parish church of St James is an ancient stone structure in 
the Gotlric style, with a west square tower, surmounted by 
a spire 159 feet in height, and a baptistery (1885). The 
site of the ancient castle was at the mound called Courthill, 
but all traces of it have long disappeared, it having been 
demolished before the reign of Henry VIII. Aniong the 
charitable institutions are the Edward and Yerbury alms- 
houses (1698), the old men’s almshouses, and the cottage 
hospital (1886). There are a market house and a town 
hall. Public gardens 4 acres in extent were opened in 
' 1884. A water company (incorporated in 1873) supplies 
the town with water from the chalk hills in the neigh- 
bourhood of Biss. The principal industry is the manu- 
facture of kerseymere and of broad and other woollen 
cloths, established as early as the reign of Henry VIII. 
The town is governed by a local board of health of twenty- 
one members. The population of the urban sanitary dis- 
trict (area 2080 acres) in 1871 was 11,508, and in 1881 
it was 11,040. 

The town was defended in behalf of Matildn against Stephen by 
Humphrey de Bohuu. By Leland it is called. Throughbridgc or 
Thoroughbridge. Anciently it was a royal manor foiming i^art of 
the dueny of LancaBter, having been granted by tlje crown to John 
of Gaunt, Afterwards it reverted to the crown and was given by 
Henry VIII. in the 28th year of his reign to Sir Kdward Seymour. 
It again lapsed to the crown under Elizabeth, and in t)ie 24th year 
of her reign was assigned to Edrward, earl of Hertford. By mar- 
riage it passed to the Rutland family, who, however, eventually 
sold it. It formerly gave the title of baron to the Seymour family. 
The poet Crabbe was rector of the parish from 1814 to 1882. 



TROY. SeeTBOAD. 

ITROY, a city of the United States, county seat of 
Rensselaer county, New York, is situat^ in 42® 44' N. 
lat. and 73® 41' W. long., upon the east bank of the 
Hudson river, at the he^ of tide water. It is nearly 
north of New York City (147 miles) and somewhat north 
of west from Boston (136 miles). The city, which has a 
length of about 4 miles, with an average breadth of 1 
mile, is built mainly upon a level terrace slightly elevated 
above the river, but of late years the residence portion 
has extended up the hills (rising to 400 feet) whidi limit 
this plain on the east. It is in the main regularly laid out, 
and is traversed by street railways. Troy is situated at 
what is practically the terminus of the Erie Canal, con- 
necting the Hudson river (here navigable for vessels of 8 
to 10 feet draught) with Lake Erie, and of the Champlain 
Canal. It has three railroads, by which it is connected 
with New York on the south, Buffalo on the west, and also 
with the east and north. The principal industries, which 
in 1880 gave employment to 22,434 persons, are metal- 
working, especially in iron and steel, and the making of 
stoves and linen goods. The value of the products was 
$26,497,163. The city is the seat of the Rensselaer 
Polytechnic Institute, which was for many years the lead- 
ing engineering school of the United »States, and still 
maintains a high reputation. The population, which in 
1810 was only 3895, had in 1830 risen to 11,566, and 
by 1880 to 56,747 (27,154 males and 29,593 females, the 
excess of the latter being explained by the large number 
of women employed as factory operatives). The propor- 
tion of foreign born (16,938) was large. 

Tlio city was founded in 1787 by the Dutch, under the name of 
Vaiiderlieydeti, and two years later the present name was adopted. 
In 1794 it was incorporated as a villas, and in 1816 it received a 
city charter. The opening of the Erie and the Champlain Canals 
in 1828 insured its prosperity and rapid growth. 

TROY, JxAN Francois db (1679-1752), a French 
painter, highly endowed by nature, was born at Paris in 
1679. He received his first lessons from his father, him- 
self a skilful portrait-painter, who afterwards sent his son 
to Italy. There his amusements occupied him fully as 
much as his studies ; but bis ability was such that on his 
return he was at once made an official of the Academy 
and obtained a large number of orders for the decoration 
of public and private buildings, executing at the same 
time a quantity of easel pictures of very unequal merit. 
Amongst the most considerable of his works are thirty- 
six compositions painted for the hotel of I)e Live (1729), 
and a series of the story of Esther, designed for the 
Gobelins whilst De Troy was director of the school of 
France at Rome (1738-61), — a post which he resigned in 
a fit of irritation at court neglect. He did not expect 
to be taken at his word, but found himself forced to 
return to France, and was making ready to leave when 
he died suddenly (24th January 1752) of an attack on 
the lungs. 

His desire to make a figure in the world led him to neglect his 
more serious duties and iiigured his professional reputation. The 
life-size painting (I-iouvre) of the First Chapter of the Order of the 
Holy Ghost held by Henry IV., in the church of the Grands 
Augustins, is one of his most complete perfonnances, and his 
♦ liramatic cpmposition, the Plague at Marseilles, is widely known 
through the excellent engraving of Thomassin. The Cochins, father 
and son, Feasard, Galimard, Baiivarlet, Herisset, and the painters 
Boucher and Parrocel have engraved and etched the works of 
De Troy. 

TROY, West. Seo West Troy. 

TROYES, a town of France, formerly the capital of 
Champagne, and now chef-lieu of the department of Aube, 
and an episcopal see, is 104 males south-east of Paris by 
the railway to Belfort, at the junction of the line from 
Orleans to Chdlons. Several arms of the Seine and Also 


the Haute-Seine Oanal run through the town. The cathedral 
of St Peter and St Paul, the building of which lasted from 
1206 till the 16th century, still wonts the south tower. 
The choir, the end chapels, and the sacristry were restored 
in 1849-1866. The 16th-centuiy fapade, with mutilated 
bas-reliefs and statues, is surmounted by the tower of St 
Peter (230 feet). The choir, one of the most beautiful in 
France, belongs to the 13th cfsntury, as does also its re- 
markable gto. The treasury contains gospels of the 
11th and 12th centuries, precious stones brought from the 
East at the time of the crusades, and ancient and beautiful 
lace. The unfinished church of St Urban, begun in 1262 
at the expense of Urban lY., is a charming 8})ecimen of 
the best period of Gothic architecture, the side portals 
being remarkably light and delicate. The church of St 
Madeleine, built at the beginning of the 12th century, 
enlarged in the 16th, and recently restored, contains a rich 
rood-screen by Jean de Gualde (1508). In 1420 the treaty 
of Troyes was signed in the church of St John, where 
Henry Y. of England and Catherine of France were sub- 
sequently married. The church of St Remy, with a 
Romanesque tower, the churches of St Nizier and St 
Nicholas, both of thel6th century, and that of St Pantaloon, 
of the 16th and 17th, should also be noticed. There are 
some curious fireplaces in the town hall (17th century), 
and the municipal archives contain the correspondence of 
the dukes of Lorraine and Guise. The old abbey of St 
Loup is occupied by the library (80,000 volumes and 2720 
manuscripts) and a museum containing numerous collec- 
tions ; that relating to natural history is rich in ornithology 
and entomology, and has many aerolites. Most of the old 
houses of Troyes are of wood, but some of stone of the 
16th century are remarkable for their beautiful and 
original architecture. The chief industry of Troyes and 
the surrounding district is the manufacture of cotton and 
woollen hosiery, which is woven almost entirely by hand, 
and is exported to America and Switzerland. One-fourth 
of the population live by subsidiary industries. There are 
14 cotton mills with 10,000 spindles, bleaching, dressing, 
and dye works, workshops for making looms, needle factories, 
iron and copper foundries, 8 flour mills, and nursery and 
market gardens. A trade is carried on in ][K)rk and cheese. 
A few miles from the town stands the curious church of 
St Andrew (16th century), with a remarkable portal. The 
population in 1886 was 46,972 (46,067 in 1881). 

At the beginning of the Roman period Troyes {Aupuatohma) 
was the principal settlement of tlie Iricassi. It was christianized 
in the 3rd century, and its bishop St Loup (426-479) founded 
renowned schools, and averted the fury of Attila. In 484 Troyes 
passed into the hands of Clovis, and belonged sometimes to Neustria ' 
sometimes to Anstrasia, till all Gaul was united under Charles Martel 
III 878 Pope John VIII. presided at a council in Troyes. The 
town was fired and sacked by the Saracens in 720, and by the 
Normans in 889 and 905. In 1229 Theobald IV., besieged in his 
capital, was delivered by king Louis IX., and in 1230 he granted 
the inhabitants a municipal charter. From this time the fairs of 
Troyes became celebrated. During the captivity of King John in 
England, Troyes resisted all attacks, and after Agincourt took the 
part of the Burgundians. In 1417 the rule of Queen Isaboau of 
Bavaria was established in Troyes, where in 1418 the parlement of 
Paris met ; and on 2l8t 1420 Henry V. of England, Charles 
VI. of France, Isabeau, and Philip of Burgundy sijjned the famous 
tieaty of Troyes. On 9th July 1429 the town capitulated to Joan 
of Arc. In the 16th century Protostantism made rapid pr^ess, 
but in 1562 the Huguenots were forced to retire to Bar-sur-Seine ; 
after the massacre of St Bartholomew in Paris, the Calvinists in the 
prisons of Troyes met the same fate. In 1577 the inhabitants 
joined the League, and only opened their ^ates to Henry lY. in 
1594. In 1787 the parlement of Paris again met here. In 1814 
both the allied and the imperial armies occupied Troyes ; and in 
1870 the town was occupied uy the Germans. 

TROYES, Chrestxkn de. See Chrestien de Troyes, 
and Rohanob, vol. zx. p. 645. 

TRUCE OF GOD. The orderly administration of 
justioe mi the nnivenal peaces which the Roman empire 



«8tablidi6d from the Euphrates to the Atlantic, did not 
long survive the inroads of the Teutonic tribes who in 
western Europe divided the inheritance of the Latin world. 
All the early Teutonic codes, being based, however remotely, 
on the right of private war and private vengeance, might 
discourage, but were powerless to abolish, the instinct 
which impels the members of half-civilised communities 
to avenge their own wrongs. Hence the pax Bainana 
died with the empire ; nor could the splendid organization 
of Charlemagne do more than effect a very partial resusci- 
tation of it. Throughout the 9th and 10th centuries, as 
ther life-benefices of the later Carolingian kings became 
gradually transformed into hereditary fiefs, the insecurity 
ci life and property grew greater ; for there was no central 
power to curb the injustice of the petty dukes and counts 
who warred and pillaged at their will. At this moment, 
" when western Europe threatened to sink back into the 
chaos from which it had been won by Borne, the church 
came forward to arrest the process of its dissolution. 
Speaking at first in her own interest and in that of the 
poor, whose great protector she claimed to be, she decreed 
a special peace for the unarmed clerk and the industrious 
husbandman. The council of Charroux in Poitou led 
the way in 989. With the opening of the next century 
the movement spread over Aquitaine and the rest of 
Franco. Everywhere the bishops set themselves to exact 
from the whole diocese, noble and simple alike, a novel 
oath to abstain from violence and to respect the sanctity 
of churches. William V. of Aquitaine, the most powerful 
lord of southern France, lent his influence to the cause at 
the councils of Limoges (994) and Poitiers (999). The latter 
council prescribed the methods by which all who violated 
theif solemn engagement should be punished. The times, 
however, wore hardly ripe for the inauguration of an era 
of peace. Gerard of Soissons, perhaps, was not the only 
bishop who eyed this dream of universal harmony askance, 
as tending to encroach on the king’s prerogative (see 
Bouquet, x. 201) ; and, on the whole, it may be said that 
the “Peace of God ’’was at best but a somewhat ineffectual 
protection to churches, priests, and labourers. If there 
was any hope of restraining the mutiml feuds of the barons 
it must be by other means. And here the church again, re- 
cognizing the impossibility of absolutely stopping all feudal 
warfare, endeavoured to limit it. This limitation of the 
right of perpetual warfare, reduced to writing, sanctioned 
by an oath, and confirmed by the decrees of councils, 
assumed the name of the “ Truce of God ” (treva or trmga 
Dei). The truce of God seems to have been first estab- 
lished at the synod of Tuluges, near Perpignan in Boussil- 
Ion, on 16th May 1027. In accordance with its decrees 
all warfare was to be suspended from noon on Saturday 
till prime on Monday; and the peace of God was perman- 
ently extended to all monks, clerks, bishops, and churches. 
Like the pax ecclesixj this laudable example was soon fol- 
lowed elsewhere. About 1041 it extended itself over 
Aquitaine and all France; in 1042 the council of Caen, 
under the sanction of Duke William, established it in 
Normandy — a country in which, according to a contempo- 
rary writer (Bodolph Glaber, v. 1), it was not at first 
accepted. By this time its terms had been much enlarged ; 
and wo may perhaps take the provisions of a second synod 
at Tuluges (1041) as representing its normal form. Ac- 
cording to this synod the treuga Dei was to last from the 
Wednesday evening to the Monday morning in every 
week, from the beginning of Advent to the octave of the 
Epiphany, from the beginning of Lent till the octave of 
Pentecost, for the feasts of the Holy Cross, the three great 
feasts of the Virgin, and those of the twelve apostles and 
a few other saints. More usually the interval between 
the Epiphany octave and Lent and that from Easter to 


Bogations wm left subject to the weekly truce only. 
Thus from being a mere local institution it spread rapidly 
over all France, and seems to have crossed into Germany, 
Italy, Spain, and England. It had also its special courts 
and metiiods of procedure. Excommunication and banish- 
ment for seven or thirty years were its penalties. Before 
long both the pax ecclesias and the treuga Dei were sanc- 
tioned by the holy see. Special clauses were added to 
protect pilgrims, women, merchants, monks, and clerks ; 
while the cattle and agricultural implements of the peasant 
— his ox, horse, plough, and even his olive-trees— -were 
covered by the segis of the church. The first clause of 
the council of Clermont (1095), at which Urban II. preached 
the first crusade, proclaimed the weekly truce for all 
Christendom, and perhaps enjoined it in its most extended 
form, adding also a clause by which the oath was to be 
renewed every three years by all men above the age of 
twelve, whether noble, burgess, villain, or serf The same 
council seems to have accorded safety to all who took re- 
fuge at a wayside cross (cap. 29) or at the plough {homines ad 
carrucasfugienies). The truce of God was most powerful 
in the 12th century, during which period it was sanctioned 
both by local and papal councils, such as that held at 
Bheims by Calixtus II. in 1 1 19, and the Lateran councils of 
1139 and 1179. With the 13th century its influence began 
I to decline, as the power of the king gradually led to the 
substitution of the king’s peace for that of the church. 

For an exhaustive account of the whole question, see M. Semi> 
chon’s book, to which the above article is largely indebted. 

TBUCK SYSTEM. See Labour, vol. xiv. p. 172, and 
Wages. 

TBUFFLE, the name of several different species of sub- 
terranean fungi which are used as food. The species sold 
in English markets is Tuber s^stivum; the commonest 
species of French markets is T melano^orum, and of 
Italian the garlic-scented T, magnatum. Of the three, 
the English species Ls the least excellent, and the French 
is possibly the best. The truffle used for Perigord pie 
(pdK de foie gras) is T. melanosporum. When, however, 
the stock of T, meUmosporum happens to be deficient, some 
manufacturers use inferior species of Tuber, such as the 
worthless or dangerous Chaeromyces meandriformis. Even 
the rank and offensive Scleroderma vulgare (one of the puff- 
ball series of fungi) is sometimes used for stuffing turkeys, 
sausages, <kc. Indeed, good truffles, and then only T. assti- 
vum, are seldom seen in English markets. The taste of T 
melanosporum can be detected in Perigord pie of good 
quality. True and false truffles can easily be distinguished 
under the microscope. 

Tuber xstivum, the English truffle, is roundiKh in shape, covered 
with coarse polvgonal warts, black in colour outside and brownish 
and veined with white within ; its average size is about that of a 
small apple. It grows from July till autumn or winter, and pre- 
fers boecn, oak, and birch woods on argillaceous or calcareous soil, 
and has sometimes been observeil in pine woods. It grows gregari- 
ously, often in company with T. brum ale and (in France and Italy) 
T, rnalanosporum, and sometimes ^tpears in French maikets with 
these two species, as vroll as with T. meHntericum, Tlie odour of 
T. mtimm w very strong and penetrating ; it is generally eBteemcd 
powerfully fragrant, and its taste is considered agreeable. Its pric^ 
in England is two or three shillings a {Kmiut. The common French 
truffle, T. melanosperrum^ is a winter species. The tubci's are 
globose, bright brown or black in colour, and rough with polygonal 
warts ; the mature flesh is blackish grey, marbled within mth wliite 
veins. It is gathered in aatunm and winter in beech and oak 
woods, and is frequently seen in Italian markets, whore it is some- 
times sold for 128. 6d.*a pound. The odour of T. melanosporum 
is very pleasant, especially when the tubers are young, then some- 
what resembling that of the strawberry ; with age tlie smell gets 
very potent, but is never considered really unpleasant. The com- 
mon Italian truffle, T, magnatum, is |)allid ochreoiis or brownish 
buff in colour, smooth or minutely papillose, irregularly globose, 
and lobed ; the interior is a very pale brownish liver colour veined 

Labbe’s OoncUia, Tx. 8167with~M^ch < 2 /: Semichou, La Paix ii 
ia Trhjs de Dieu, Po^ 1869, p. 125. 



with white. Zt grows towards the end of eutamn la plantations 
of wiilowfi, poplais, and oaks, on clayey soil* Sometimes H occurs 
in open cultiTated fields. The odour of the mature fun^s is 
potent, and is lihe strong garlic, onion, or decaying cheese. T. 
IrumaU, referred to above, grows in Britain. It is a winter truffle, 
and is found ehiefly under oaks and abele trees from October to 
December. It is black in colour, globoee, more or less regular 
in shape, and is covered with shat^ polygonal warts ; the mature 
flesh is blackish grey marbled with white veins. The odour is very 
strong and lasts a long time ; the taste is generally esteemed agree* 
able. ChmromyeM mandriformis, which occurs in Britain, is some- 
times sold for T, mofffuUumt the colour of the flesh of both specim 
being somewhat similar. SeUroderrm vtilgare, the false truffle,*' 
is extremely common on the surface of the ground in woods, and 
is gathered by Italians and Frenchmen in Fpping Forest for the 
inferior dining-rooms of London where Continental dishes are 
served. It is a worthless, offensive, and possibly dangerous flunmia 
A true summer truffle, T, meserUerieum, found in oak and mrch 
woods on calcareous day soil, is frequently eaten on the Continent 
It is esteemed equal to T, mtivum. It probably grows in Britain. 
Another edible speoim, T. macrosporum, also grows in Britain, 
in clayey places under young beeches and oaks, on the borders of 
streams and roads, and sometimes in fields ; more rarely it grows 
in plantatlous of willow and poplar. It has a strong scent of 
onions or garlic. Ter/ezia leonis, a famous truffle of Italy, Atoria, 
Sardinia, &c., resembles externally a potato. It grows in March, 
April, and May. Some persons oat it in a raw state, sliced, and 
dipped in oil or egg. It ie not scented, and its taste is generally 
considered insipid or soapy. Sometimes an ally of the puff-balls, 
and therefore (like Scleroderma) not a true truffle, JmanoffcMter 
mriegatuBt is eaten in England and France. It has been, and 
possibly still is, occasionally sold in Bngland under the name of 
^*red truffle.** It is a small ochreous brown species with a strong 
aromatic and pleasant odour of bitter almonds. When the idant 
VI eaten raw the taste is sweet and su^ry, but when cooked it is 
hardly agreeable. The odour belonging to many truffles is so 
potent that their places of growth can be readily detected by the 
odour exhaled from.the ground. Squirrels, horn, and other animals 
commonly dig up truffles and devour them, and pigs and dogs have 
long been trained to point out the places where they grow. Pigs 
will always eat truffles and dogs will do so occasionally ; it is tliere- 
fore usual to give the trained pig or dog a small piece of cheese or 
some little reward each time it is successful. Trafflea are repro- 
duced by spores, bodies which serve the same purpose as seeds in 
flowering plants ; in true truffles the spores are borne in transparent 
asci or sacs, from four to eight spores in each ascus. The asci are 



embedded in vast numbers in the flesh of the truffle. In false 
truffles the spores are free and are borne on minute spicules or 
aunports. The spores of the chief European truffles, true and false, 
enlarged five hundred diameters, are shown in the accompanying 
illustration. Many references to truffles occur in classical authors. 
The truffle Elaphomycca mrUgaluz was till quite recent times used, 
under the name of Hart’s nut or Lycoperdon nut, on account of its 
sup pos ed whrodisiac qualities. 

TRUMBULL, the surname of more than one individual 
of note in the literature, art, and politics of America* 

1. Benjamin T&itmbttll was born at Hebron, Connecti- 
cut, on 19th December 1735, and died at North Haven, 
Connecticut, on 2d February 1820. He graduated at Tale 
in 1759, and entered the ministry. His literary work was 
considerable, the most important being the standard J?is- 
fory o/ Conneaieui to 1764. 

2* John TBXTMBtmt. was born at Waterbury, Connecti- 
cut, on 24th April 1750, and died at Detroit Michigan, 
on 12th May 1831. He graduated at Tale in 1767, md 
became a lawyer and author of high reputariom His best 


work is JPJKngrai, a Hndil^tie pom, intendod to serVe 
the Whig side in the American BeyOlution. ,, 

3. John ThumbuziL, son of the following, was bom at 
Lebanon, Oonnecricut, bn 6fdi June 1766, a^ died at New 
York City, on IDth Novembw 1843. He graduated at 
Harvard in 1773, studied painting with Benjamin West in 
London, and left at his death a number of historical works. 
The earlier of these are the better ^ the later and larger 
were painted for the oapitol at Washington. 

4. Jonathan TatJMBtrLL was bom at Lebanon, Con- 
necticut, on 10th June 1710, and died at the same place 
on 17th August 1765. He gi^uated at Harvard in 1727, 
and became a lawyer and colonial politiqiap. His plape 
in American history was gained as governor of Connecticut 
from 1769 until 1783, wough the whole period of the 
American Bevolution. He was a trusted supporter and 
confidential adviser of Wariiington, who was accustomed 
to speak of him as brother Jonathan,^’ and the term has 
since passed into popular use as equivalent to the people 
of the United States. 

5. Jonathan TnuMSULh, son of the preceding, was bom 
at Lebanon, Connecticut, on 26th March 1740, and died 
at the same place on 7th August 1809. He graduated 
at Harvard in 1759, and ^rv^ as member of congress, 
1789-95 (being speaker of the house of representatives dur- 
ing the last two years of his term), as United States senator, 
1795-96, and as governor of Connecticut, 1798-1809. 

TRUMPET, a musical instrument, consisting of a long, 
narrow brass tube, cylindrical for the greater part of its 
length : the fusiform development which terminates in the 
bell or opening of the lower end only begins at a point 
that varies from a third to a fourth of the total length 
from that extremity. The air inside is set in vibration 
by the lips (which act as true reeds) applied to tlie edges 
of a basin-like mouthpiece fitted to the upper part of the 
instmment. The material has nothing to do with the 
production of that brilliant quality of tone by which the 
trumpet is so easily distinguished from every other mouth- 
piece instrument : the difference is partly due to the dis- 
tinct ^orm given to the basin of the mouthpiece, but prin- 
ci|)ally to the proportions of the column of air determined 
by the conical or cylindrical form of its envelope. 

The possibility of producing sonorous disturbance of a 
mass of air through a mouthpiece, or more simply through 
the orifice of the tube, has ^en known from a very early 
period, — a shell bored at its extremity, or a horn with 
the point removed, being without doubt the most ancient 
instrument for prc^ucing sound. Nearly all the nations 
of antiquity had mouthpiece instruments ; but the greater 
number of these, though grouped under the general de- 
signation of trumpets, have only a very distant relationship 
to the modem instrument. The Romans had four such 
instruments, — the iluda, dtamna, eomu, and litutis. The 
tuba, represented in the bas-reliefs of the triumphal arch of 
Titos, was a kind of straight bronze clarion, with a conical 
column of air. It is ordinarily designated the Roman trum- 
pet, and was about 39 inches long its compass should nbt 
go beyond the first six proper notes of the harmonic scale. 
The Roman tuba and the Greek salpinx^e supposed to be 
one and the< same instrument. The bticcina was also of 
hronze, with a tubs measuring fully 11 feet in length. The 
tube is only slightly conical, and the quality of tone bears a 
striking resemblance to that of the bass trombone in G ; 
the proper tones for har- 
monics w^e those sub- 
joined.^ The cornu wsifi _ 
often made of a bullock’s hornTbut bronze was also maplc^ed, 



^ The difflohlty of producing the Aindanieatal er iiit proper note 
inomaes with the leu^ and naivowiieaa of the take. The wopor* 
thma of the buceiiU render the production of this mete very difflqttlt 







as in a specimen in i%$ British Museum. This instrument 
measured 4 feet 6 inches' in lengthy and the scale uras 

that herewith shown. The 
Roman cornu was probably 
like the Greek kerac. The 
three preceding instruments were used in ^ving signals 
to the infantry. The cavalry calls were given with the 
lituus, a specimen of which exists in the museum of the 
Vatican, found in 1827 in a tomb at Cerveteri (Cmre). 
The tube is cylindrical for the greater part of its length, its 
j^onical development beginning only at the lower end, 
where the instrument begins to curve. The lituus easily 
produces the accompanying 
proper notes; its quality of 
tone is like tW of a irumpet 
in Q. In Ireland and Denmark numerous mouthpiece 
instruments in bronze have been found, sixteen different 
specimens being preserved in the museum of the Royal 
Irish Academy at Dublin, and six (of which facsimiles 
exist m South Kensington Museum) in the museum at 
Copenhagen. But none of these have the proportions of 
a trumpet ; all, by the conical development of the tube as 
well as by the curved form, recall their first model, the 
horn, successive transformations of which have given rise 
to the clarion and the numerous family of bugles. 

We have no precise information as to the form which 
the lituus, the ancestor of the modem trumpet, assunted 
during the Middle Ages. A miniature in the Bible ^ pre- 
sented in 850 to Charles the Bald places the lituus in 
the hands of one of the companions of King David, but 
we are not warranted in concluding from this that the 
Etruscan instrument was in use in the 9th century. The 
earliest representation of the trumpet with its present 
proportions of tube and form of bell seems to belong to 
the 16th century. Fra Angelico (d. 1466) has painted 
angels with trumpets having either straight or zigzag 
tubes, the shortest being abbut 6 feet long. The perfect 
representation of the details, the exactness of the propor- 
tions, the natural pose of the angel players, suggest that 
the artist painted the instruments from real models. 

The credit of having bent the tube of the trumpet in 
three parallel branches, thus creating its modern form, 
has usually been claimed for a Frenchman named Maurin 
(1498-1615). But the transformation was really made in 
Italy about the middle of the 15th centuiy, as is proved 
by the bas-reliefs of Luca della Robbia intended to orna- 
ment the organ chamber of the cathedral of Florence (see 
vol. XX. p. 588) ; there a trumpet having the tube bent 
back as just described is very distinctly figured. From 
the beginning of tlxe 16th century we have numerous 
sources of information. Virdung* cites three Unds of 
mouthpiece instruments — the felHrwmt^ the clareta^ and 
the thumer ham ; unfortunately he does not mention their 
distinctive chameters, and it is impossible to make them 
out by examination of his engravings. Probably the 
felttrumet and the clareta closely resembled each other; 
but the compass of the former, destined for military sig- 
nals, hardly went beyond the 8th proper tone, while the 
latter, reserved for high parts, was like the clarino (see 
below). The thurner horn was probably a kind of 
clarino or clarion used by watchmen on the towers. The 
trummet and trommet are the only two mouth- 

piece instruments of the trumpet kind cited by Prmtorius.® 
The first was tuned in D at the chamber pitch or ^‘kam- 
merton,” but with the help of a shank it could be put 
in C, the equivalent of the ‘‘chorton^’ D, the two differ- 
ing about a tone. Sometimes the trummet was lowered 

^ In the Biblioth^ue Nationals at Paris. 

^ Mitaica get%U9cM und aunigegogm, Basel, 1611 

* OfyanograpAta, Wolfonbiittel, 1619. 


to B and even BK The jiiger trommet, or “ trompette d 
chasse,^’ Was composed of a tube bent several times i 
circles, like the posthom, to make use of a compariso 
employed by l^toriua himself. His drawing does no 
make it clear whether the column of air was like that o 
the trumpet ; there is therefore some doubt as to the tru 
c^racter of the instrument. The same author furthe 
cites a wooden trumpet {hMzem trom7H€t\ which is m 
other than the Swiss alpcn-horn or Norwegian iuut 
Mersenne’s^ information is not very instructive; but hi 
gives a description of the aourdim, a kind of mute o 
damper intrc^uced into tlie Vxell, already employed in hii 
time, and still made use of to weaken the sound. Thi 
shape of the trumpet, as seen in the bas reliefs of Luci 
deUa Robbia, was rot^ned for more than three hundrec 
years: the first alterations destined to revolutionize th< 
whole technique of the instrument were made about tin 
middle of the 18th century. Notwithstanding the im 
perfections of the trumpet during this long period, th< 
performers upon it acquired an astonishing dexterity. 

The usual scale of the typical trumpet, that in D, is 

Prretorius exceeds the limits of this compass in the higher range 
for he says a good trumpeter could produce the subjoined notes 
^ This opinion is shared by Bach, who 
in a trumpet solo wiiicli ends thi 
cantata “Der Himmel lacht,” wrote uj 
to the twentieth of these sounds S( 
considerable a compass could not be reached by one instrumentalist 
the trumpet |)art nad therefore to be divided, and each diviaior 
was designated by a snecial namo.^ The fundamental or firsi 
proper not? was callea flattergrob, the second grobstmme, tin 
third faulsHmtnSf the fourth milUhivniim* The part that wai 
called principal went from the fifth to the tenth of these tones. 
The higher re|pon, which had received the name of **clanno,’' wae 
again divided into two parts : the tirst began at the eighth propel 
tone and mounted up towards the extreme high limit of the com- 
})aBs, according to the skill of the executant ; the second, beginnins 
at the sixth proper tone, rarely went beyond the twelfth, h^ch ol 
Ihese parts was confided to a special trumpeter, who executed it by 
using a larger or a sinallor mouthpiece. 

Playing the clarino differed essentially from playing the militarv 
trumpet, winch corresponded in comnass to that called principal. 
Compelled to employ very small moutnpieces to facilitate the emis- 
sion of very high sounds, clarino plavers could not fail to alter the 
tone of the instrument, and instead of getting the brilliant and 
energetic quality of tone of the mean register they were only 
able to produce more or less doubtful notes without power nnd 
splendour. Apart from this in convenience, the clarino presented 
numerous deviations from just intonation. Hence the players of 
that time failed to obviate the bad effects inevitably resulting from 
the natural imperfection of the harmonic scale of the trumpet 
in that extreme }»art of its comjiass ; in the execution, for instance, 
of the works of Bach, where tlie trumpet should give sometimes 
-n , and — ijp— . the instrumentalist could only com* 

some- i fe—- mand the eleventh prosier tone, which 
times 'is neither the one nor the other of these. 

Further, the thirteenth projjer tone, for which - 9 - .■ ‘ P— is written, 
is really too flat, and it is absolutely im- possible to 

remedy this defect, since it entirely dcijcnds upon the 

laws of resonance jiffecting columns of air. 

Since the abaiidoiimont of the clarino (alioiit the middle of the 
18th century) our orchestras have been enriched with trumpets 
that permit the execution of the old clarino parts, not only with 
perfect justness of intonation, but with a quality of tone that is 
not deficient in character when compared with the mean register 
of the old principal instniment. The introduction of tlie clarinet 
or little clarino is one of the causes which led to the abandoiiTiient 
of the older instrument nnd may exjdaiii the preference given by 
the composers of that epoch to the mean legister of tin* trumpet. 
The clarino having disapiicared before Mozart’s day, be had to 
change the tmrajiet parts of Handel and Bacli to .illow of their 
execution by the performers of his own time It was now that 
crooks began to be frequently used. Trumpets were made in F 
instead or in B, famished with a series of shanks of increasing 
length for the tonalities of K, E|>, I), C, B, Bl>, and sometimes 
even A. ... 

* Ifarmonie Paris, 1636. 

• Der aikh idbH ittformirende Muaicu$t Augsburg, 1762, by Letter. 
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trumpet” had a great succesa, notwithstaiK 


The first attempts to extend the limited resources of the instru- 
ment in its new employment arose out of Hampers ides of lowering 
the harmonic sounds by introducing the hand into the bell. But, 
instead of fixing the shanks between the mouthpiece and the upper 
extremity, they wore adapted to the body of the instrument itself 
by a douole slide, upon the two branches of which tubes were in- 
serted bent in the form of a circle and gradually lengthened as 
required. This modified instrument became known as the ** in- 
vention horn.'^ This system was applied to the trumpet by 
Michel Woegd (bom at Kastatt in 17481, whose “invention 

‘ * ' ■ naing the unavoidable 

r tone between the 
the trombone 

trumpet is obvious. The slide trumpet is mentioned 

by T. E. Alteiiburg,^ who compares it, and with reason, to the alto 
trombone ; and there are grounds for identifying it with the 
** troinba da tirarsi *’ employed by J. S. Bach in some of his com- 
positions. The slide trumpet is still used in England in a some- 
what modified form. About 1760, Eolbol, a Russian musician, 
applied a key to the horn, and soon afterwards the trumpet re- 
ceived a similar addition. By opening this key, which is placed 
near the bell, the instrument was raised a diatonic semitone, and 
by correcting errors of intonation by the pressure of the lips in 
the mouthpiece the following diatonic succession was obtained. 

‘ . This invention was improved 
' in 1801 by Weidinger, trum^ 
peter to the imperial court 
at Vienna, who increased the iiunibor of keys and thus made the 
trumpet chromatic thougliout its scale. The 
instrument shown in the accompanying figure 
is in G ; the keys are five in iiumf)er« and as 
they open one after another or in combination 
it is possible to connect the second projier tone 
with the third by chromatic steps, and thus 
produce the following succession. The number 

^as ap- 

(f i ^ ft 

gaps between the extreme sounds of the interval 
of a fifth ; and a like result was arrived at more 
easily for the intervals of the fourth, the major 
third, kc., furnished by the proper tones of 8, 4, 

5, kc. But, though the keyed trumpet was a 
notable improvement on the invention trnni]>et, 
the sounds obtained by means of the lateral open- 
ings of the tube did not possess the qualities 
which distinguish sounds caused by the reson- 
ance of the air-column vibrating in its entirety. 

But in 1815 Stblzol made a genuine chromatic 
trumpet by the invention of the ventile or 

P iston ; for this ingenious mechanism, see 
iioMBONB. The simple trumpet is now no 
longer employed exc^t in cavali'y regiments. Keyed trumpet. 

It is usually in E|^. The bass trumpet in E|^, which is an octave 
lower, is sometimes, but rarely, used. Trumpets with pistons are 
generally constructed in F, with crooks in E and £|^. In Ger- 
many trumpets in the high B|^ with a crook in A are very often 
used in the orchestra. They arc easier for cornet k piston playei's 
than the trumpet iu F, The present writer has recently constructed 
for the concerts of the Conservatoire at Brussels trumpets in the 
' high D, an octave above tite old trumpet in the same key. They 
Tiermit the execution of the high trumpet parts of Handel and J. S. 
Bach. The bass trumpet with pistons used for Wagner's tetralogy 
is iu El>, in unison with the ordinary trumpet with crooks of T& 
and C ; but, when constructed so as to allow of the production of 
the second proper lone as written by this master, this instrument 
belongs rather to the trombones than to the trumpets. (V. M.) 

TRUMPET, SPKA.KIKG AND HsARiNG. The speaking 
trumpet, though some instrument of the kind appears to 
have been in earlier use in more than one part of the 
world, is connected in its modern form with the name of 
Athanasius Kircher and that of Sir Samuel Morland, who 
in"1670 proposed to the Royal Society of London the ques- 
tion of the best form for a speaking trumpet. Lambert, in 
the Btrlin Mmmn tor 1763, seems to have been the first to 
give a theory of the action of this instrument, based on an 
altogether imaginary analogy with the behaviour of light. 
In this theoiy, which is still commonly put forward, it is 
assumed that sound, like light, can be propagated in rays. 
This, however, is possible only when the aperture th rough 

^ Vertuch tin^ AnU/Uunsi mr h»ciKh~mmikaUseh^ Troiipetir» 
und Pauker^Kunst, Halle, 1795. 



which the wave-disturbance passes into free air is large 
compared with the wave-length. If the fusiform mouth 
of the speaking trumpet were half a mile or so in radiusi 
Lambert’s theory might give an approximation to the 
truth. But with trumpets whose aperture is only a foot 
in diameter at most the problem is one of diffraction; 
and it has not yet been seriously studied from this point 
of view. 

In the case of the hearing trumpet, the disturbance is 
propagated along the converging tube much in the same 
way as the tide-wave is propagated up the estuary of a 
tidal river. 

Until the theory has been rigorously worked out the 
only safe course to adopt in manufacturing either class of 
instruments is to be guided by the results of varied trials. 

The theoretical foundations of the subject will be found 
in Lord Rayleigh’s Semnd and in Bir G« Airy’s Tides and 
WaveSf respectively. In speaking and hearing trumpets 
alike all reverberation of the instrument should be avoided 
by making it thick and of the least elastic materials, and 
by covering it externally with cloth, 

TRUMPETER, or Trttmpkt-Bird, the literal rendering 
in 1747, by the anonymous English translator of De 
la Condmine’s travels in South America (p. 87), of that 
writer’s Oiseau trompette ” (Mim. de VAcad. des Sciences^ 
1745, p. 473), which he says was called “Trompetero” 
by the Spaniards of Maynas on the upper Amazons, from 
the peculiar sound it utters. He added that it was the 
“ Agami ” of the inhabitants of Para and Cayenne, ^ wherein 
he was not wholly accurate, since those birds are specifically 
distinct, though, as they are generically united, the state- 
ment may pass. But he was also wrong, as had been 
Barrere {France Bquiwmale^ p. 132) in 1741, in identify- 
ing the ‘^Agami” with the ^Macucagua” of Maregrave, 



Wklte-vringsd trumpeter (Peqphia leueopiera). After MitckelL 


for that is a Tinahoit (g,v,) ; and both still more wrongly 
accounted for the origin of the peculiar sound just men- 
tioned, whereby Barrere was soon after led (OmitA. Spec, 
J^avum, pp. 62, 63) to apply to the bird the generic and 
vulgar names of Psephia and ^^Petteuse,” the former of 
which, being unfortunately adopted by Linnseus, has ever 
since been used, though in 1766 and 1767 Pallas {Miacd- 
laneoy p. 67, and Spicilegia^ iv. p. 6), and in 1768 Vosmmr * 
{Descr, du Trompette Amhicain^ p. 6), showed that the 

^ Not to be oonfomided the Heron Agami” of Buffon 
(Oiaeaux, vii. p. 882), wbicb is l&e Ardea agami of other writers. 
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notion it conveyB is erroneous. Among English writers 
the name Trumpeter^’ was carrlod on by Latham and 
others su as to generally accepted* though an author 
may occasionally be found willing to resort to the native 
which is that almost always used by the French. 

Hemrs Sclater and Salvin in their Nmenelator (p. 141) admit 
6 species of Trumpet-Birds— (1) the original PsopMa crepUaiat of 
Gumua ; (2} P. napenaia of eastern Ecuador (which is very likely 
^e ori^nal '^Oiseau trpmx)ette'* of 0e la Oondamine); Wi*. 
cchATO^a ftfom the ncht bank of the Rio ; (4) P. lemopUra 
from the right bank of the upper Axnaaons ; (6) P. viridis from the 
right bank of the Madeira ; and (6) P, odmcra from the right bank 

the lower Amazons near Para. And they have remarke<^i in the 
Zoological Proceedw^B (1867, p. 692) on the curious fact that the 
range of the several species appears to be separated by rivers, a 
statement confirmed by Mr Wallace {Gfeogr, IHstr. AmmaUf ii. p. 
368) ; and in connexion therewith it may be observed that these birds 
liave short wings and seldom fly, but run, though with a peculiar 
l^it, very quickly. A seventh species. P, cankUrix, from Bolivia, has 
since been indicated by Prof. W. Blasius {Jmm, /. Omilh,, 1884, 
pp. 203-210), who has given a mon^raphic summary of the whole 
group very worthy of attention. The chief distinctions between 
the species lie in colour and size, and it will be here enough to 
describe briefly the best known of them, P. erepitcms. This is 
about the size of a large barndoor Fowl ; but its neck and logs are 
lon^T, so that it is a taller bird. The head and neck are clothed 
with short velvety feathers ; the whole plumage is black, except 
that on the lower front of the neck the feathers are tipped with 
golden green, changing according to the light into violet, and that 
a patch of dull rusty brown extends across the middle of the back 
and wing-coverts, passing into ash-colour lower down, where they 
hang over and conceal the tail. The legs are bright pea-green. 
The habits of this bird are very wonderful, and it is much to be 
wished that fuller accounts of them had appeared. The curious 
sound it utters, noticed by the earliest observers, has been already 
mentioned, and by them also was its singularly social disposition 
towards man described ; but the information supplied to Buflbu 
{OiseauXf iv. pp. 496-501) by Manoncour and De la Borde, which 
has been repeated in many works, is still the best we have of the 
curious way in which it bocomes semi-domesticated by the Indians 
and colonists and shows strong affection for its owners as well as 
for their livin^f projierty — poultry or sheep — though in this re- 
claimed condition tt seems never to breod.^ Indeed nothing can 
be positively asserteil as to its mode of nidifieation ; but its eggs, 
according to Mr E. Bartlett, are of a creamy* white, rather round, 
and about the size of BautamB\ 'Waterton in his Wanderings 
(Second Journey, chap, iii.) speaks of falling in with flocks of 200 
or 300 *M^aracabas,'^a8 he called them, in Demeraro, but added 
nothing to our knowledge of the species ; while the contributions 
of Trail {Mem, Wem, Society^ v. pp, 523-532) and Dr Hancock 
{Mag, Nal, History, ser. 2, ii. pp. 490-492) as regards its habits only 
touch ui)on them in captivity. 

To the Trumpeters must undoubtedly bo accorded the 
rank of a distinct Family, Psop/iUdUe; but like so many 
other South-American birds they seem to be the less 
specialized descendants of an ancient generalized group 
— perhaps the common ancestors of the Jiallidx and 
GruicUe — and they are therefore rightly placed in Prof. 
Huxley's Geranomorphie,*^ Tho structure of the syrinx is 
stated by Trail (ut supra) to be quite unique ; but bis 
description of it is unsatisfactory, and he clearly had not 
an adult male to dissect or he would have hardly failed 
to notice tho curious arrangement of the trachea in that 
sex made known by Hancock {ut mpra). This, though 
different from that described in any Crank {q,v,\ sug- 
gests an early form of tho structure which in some of the 
Gruidm is so marvellously developed, for in Fsophia the 
windpipe runs down the breast and belly immediately 
under tho skin to within about an inch of the anus, whence 
it returns in a similar way to tho front of tho sternum, and 
then enters the thorax. Analogous instances of this forma- 
tion occur in several other groups of birds not at all 

^ In connexion herewith may be mentioned the singular story told 
by Montagu (Or». Piet,, Suppl. Art. “Grosbeak, White-winged*'), on 
tho authority of the then Lord Stanley, afterwards president of the ] 
Zoological ScKsiety, of one of these birds, which, having apparently 
escaped from confinement, formed the habit of attending a poultry- I 
yard. On the occasion of a pack of hounds running through the yard, 
the Trumi>eter joined and kept up with them for nearly three miles I j 

* Cf, Parker, Trans, Zod, Soe„ x, p. 602 sg. 
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allied to the Psophiidst. The skeleton and some of tl 
detached bones are figured in Ey ton's Osteal. Avium (p] 
xxix. andflK). (a, n.) 

TBUKO, a city, municipal borough, and port of Cor 
Wall, England, is situated on a kind of peninsula forme 
by the rivers Allen and Kenwyn, which below the tow 
unite with a branch of Falmouth harbour called Trui 
creek or river. Truro is 300 miles south-west of Londo 
by the Great Western Railway, and 11 north of Falmoutl 
to which there is a branch line. The town is regularl 
built, chiefly of granite, witli simlcious streets, through th 
principal of which there flows a stream of water. The ne^ 
cathedral of St Mary by Mr Pearson, R.A., one of the mofi 
important modern ecclesiastical buildings in England, is 
fine exi^ple of Early English at its best period. The ol< 
south aisle of the church previously existing is ingeniousl 
incorporated in the new edifice. The secular building 
include the town-hall and market-house in tho Italian styl 
(1846), the corn exchange, the theatre, the public rooms 
the music-hall, and tho county library (1792). There i 
also a theological library, presented by Bishop Phillpotts ii 
1856 and largely augmented by a bequest of books in 1883 
Among the educational and benevolent institutions are th< 
grammar-school (founded by a member of the Borlasu 
family, and having two exhibitions at Exeter College 
Oxford), the cath^rol divinity schools, the Wesleyai 
middle schools, the literary institution, the royal Cornwal 
infirmary, the dispensary, and a hospital for ten widows 
There is sufficient depth of water in tho channel of Trur( 
creek to permit vessels of 70 tons burden to come up t< 
the town quay. The principal imports are coal from Walet 
and timber from Norway, and the exports consist of tin, 
iron ores, lead, and zinc, from the mines in the neighbour- 
hood. The population of the municipal borough (area 
1171 acres) in 1871 was 11,049, and 10,619 in 1881, 

Truro is one of the oldest towns in Englatid. It is the seat of 
the stannary and other courts connected with the duchy of Corn- 
wall (sec CoitNWAUi, vol. vi p. 427). It was one of the ancient 
privileged tin coinage towns. Anciently it was called Tueura, 
Ti'eura, and Tniruburgh. It was a borough by prescription, but 
was incorporated by Rcgintild, earl of Com wall. In the 12th cen- 
tury it belonged to Richard de Lucy. In a charter of Henry VII, 
it is called the “ ville de Touro.” The government W'as vested in 
a mayor and burgesses by Elizabeth, who gave the corporation iuris- 
dictiou over the port of Falmoutl), the dues of that town being 
collected by them until its incor}ioration by Charles II. Norden, 
writing of Truro in 1574, says, “there is not a towne in the west 
part of tho shire more commendable for neatness of buyidinges, nor 
more discommendable for tho pride of the pooplo." In 1642 Sir 
Ralph Hoptoii levied here a large body of men for the king. By 
the Municipal Act Truro w^as divided into two w'ards, and is governed 
by a mayor, six aldermen, and eighteen councillors The corpor- 
ation act as the urban sanitary authority. Truro sent two represent- 
atives to parliament from the 23d year of Edward I., but ceased 
to he separately rejiresentod in 1885. By Act 39 and 40 Viet 
c. 54 it was constituted the head of a now diocese comprising the 
archdeaconry of Cornwall. 

TRUST. In Roman and English law alike that legal 
relation between two or more persons implied in the word 
trust was of comparatively late growth. The trust of 
English law is probably based upon a combination of the 
Roman conceptions of usus and jidcictymmissurn. To vsux 
is perhaps due tho name as well as the idea of that right 
over property, coordinate with the right of the nominal 
owner, possessed by the person having the use. To fidei- 
commissum appears to be due the name as well as the idea 
of that confidence reposed in another which is the essence 
of the modern trust. Usm was in Roman law a personal 
servitude, or right of one person over the land of another, 
confined to his personal wants and without tho right to tho 
produce and profits which ususfiructns carried. It has 
little in common with the use of English law but the name 
and the conception of a dual ownership. The fideieem- 
missum is more important ; see Roman Law, voL xx. p. 



707. By the legislation of Justinian the law of Itgccta 
was practically assimilated to that of fiddcommMBo^ The 
only thing that distinguished the one from the other was 
the mode in which the gift was iQade : if by words of 
direct bequest, it was a legatum^ if by precatory words, a 
fideicimmmum. It may be noticedi as an illustration of 
the course afterwards taken by the law in England, that 
fidekonimiBBa in favour of the church were so far favoured 
over others that if paid oVer by mistake they could not be 
recovered. In addition to mw and the 

Roman division of ownership into quiritary and bonitary 
(to use words invented at a later time) may perhaps to 
some extent have suggested the English division into 
legal and equitable estate. The two kinds of ownership 
were amalgamated by Justinian. Legal and equitable 
estate are still distinct in England, though attempts have 
been made in the direction of amalgamation. The gradual 
manner in which the beneficiary became subject to the 
burdens attaching to the property of which he enjoyed the 
benefit was a feature common to both the Roman and the 
English system. 

Vm in mrly English The use or trust ^ is said to have 

been the invention' of eeclesiastics well acquainted with Roman 
law, the object being to escape the provisions of the laws against 
Hobtmain (?.v.) by obtaining the conveyance of an estate to a 
iHend on the undoratanding that they should retain the use, t.e., 
the actual profit and enjoyment of the estate. Uses wore soon ex- 
tended to other purjioses. The^ were found valuable for the defeat 
of creditors, the avoiding of attainder^ and the charging of portions. 
A use had also the advantage of bemg free fioni the incidents of 
feudal tenure : it could be alienated itUer vivos by secret conveyance* 
and could be devised by will. In many cases tne feofiee ^ to uses, 
as he was called, or the person seised to the use of another, seems 
to have been specially chosen on account of his rank and station, 
which would enable him to defy the common law and protect the 
estate of his cestui que uscj or the person entitled to the beneficial 
enjoyment The Act of 1 Bic. II. c. 9 was directed against the 
choice of such persons. Iliis alienation of land in use was looked 
upon i^ith great disfavour by the common law courts, in whose 
eyes the cestui que use was only a tenant at will. Possibly the 
ground of their refusal to recognize uses was that the assizes of the 
king’s court could only bo granted to persons who stood in a feudal 
relation to the king. The denial of tlie right followed the denial 
of the remedy. The use was on the other nand supported by the 
Court of Chancery, and execution of the confidence reposed in the 
feoffee to uses was enforced by the court in virtue of the general 
jurisdiction which as a court of couscicnce it claimed to exercise 
over breach of faith. Jurisdiction was no doubt the more readily 
assumed by ecclesiastical judges in favour of a System by which the 
church was generally the ^iner. A double ownership of land thus 
gradually arose, the nominal and ostensible ownership, — the only 
one acknowledged in the courts of common law,--<and the beneficial 
ownership protected by the Court of Chancery. The reign of 
Henry V. to a great extent corresponds with that of Augustus at 
Rome, as the point of time at whicli legal recognition was given to 
what had previously been binding only in honour. The means of 
bringing the feoffee to uses before the court was the writ of subpeenut 
said to have been invented by John de Waltham, bishop of Salis- 
bury aud master of the rolls in the reign of Richard II. By means 
of tnis writ the feoffee to uses could be compelled to answer on oath 
the claim of his cestui que use. The doctrine of the Court of 
Chancery as to the execution of a use varied according as there 
was transmutation of jiossossion or not. In the former case it was 
unnecessary to prove consideration ; in the latter, generally a case 
of bargain and sale, the court would not enforce the use unless it 
was executed In law, —-that is, unless there was a valuable considera- 
tion, even of the smallest amount. Where no consideration could 
be proved or implied, the use resulted to the feoffor. This theory 
led to the insertion up to a recent date in deeds (especially in the 
lease of the lease and release period of conveyancing) of a nominal 
consideration, generally five shillings. Lands either in possession, 
reversion, or remainder could be grunted in use. Most persons 
could be feoffees to uses. The king and corporations aggregate 

^ Use seems to be an older word than trust. Its first ooouiretice in 
statute law is in 7 Rio. II. e. 12, in the form isgpa. In Littleton '^con- 
fidence " is the Word employed. The Statute of Uses seems to regard 
use, trust, and confidence as synonymous. According to Bacon, it was 
its permanency that distinguished the use from the trust. 

* FeoflEment, though the usual, was not the only mode of conveyance 
to usei^ The pireamble of the Statute of Uses mentions fines and re- 
coveries, and other assurances. 


were, however, mtcepttons, and were entitled to hold the lands dis- 
charged of the use. On thh acccesion of Richard HI., who from 
hiB poeiUon of authority had been a ihvouri^ frofihe, it was necessary 
to pess a special Act (1 Ric. HI. c. 5), vesting tlm lands of which 
he had been feoffee either in his co^feoffees or, in the absence of co- 
feoffees, in the cestui que use. The practical convenience of uses 
was so obvious that it is said that by the reign of Hemy VIL most 
of the land in, the kingdom was held in nse. The freedom of uses 
from liability to forfeiture for treason must have led to their 
general adoption during the Wars of the Rosea’ 'The secrecy with 
which a use could be transfhrred, contrary as it was io the publicity 
required for Uvery of SxisiM (g.e.) at common law, led to the inter- 
ference of the lejdslatnre on several occasions between the reigns of 
Richard II. and Hemy YIIL, the general tendency of the lemslation 
being to make the cestui que usemoresnd more sulnect to tb^urdens 
incident to the ownership of land. One of the most important 
statutes was the Statute of Mortmain (15 Ric. II. c. 6), forbidding 
evasion of the Statute £>e XeUgiosis of Edward I. by means of ieoff- 
ments to uses. Other Acts enabled the cestui que use to transfer the 
use without the concurrence of the feoffee to uses (1 Rio. III. c. 1), 
made a writ of /omedon maintainable against him (1 Hen. VII. e. 
1), rendered his heir liable to wardship and relief (4 Hen. VIL o. 
17), and his lands liable to exeention (19 Hen, VII. c. 16). At 
length in 1535 the famous Statute of Uses (27 Hen. VIII. c. 10) was 
passed.^ The preamble of the statute enumerates the mischiefs which 
It was considered that the universal prevalence of uses had occa- 
sioned, among others that by fraudulent feoffments^ fines, recoveries, 
and other like assurances to uses, oonfldences, and trusts lords lost 
their feudal aids, men their tenancies by the curtei^, women their 
dower, manifest perjuries in trials wore committed, the king lost the 
profits of tlie lonas of persons attainted or enfeoffed to the nse of aliens, 
and the king and lords their rights of year, day, and waste, and of 
escheats of felons* lands. To remedy this state of things it was 
enacted, tfUer alia, that, where any person was seised of any here- 
ditaments to the use, confidence, or trust of any other person by 
any means, the person having such use, confidence, or trust should 
bo seised, deemed, and adjudged in lawful seisin, estate, aud 
possession of such hereditaments. Full legal remedies were given 
to the oestui que use by the statute. He was enabled to distrain 
for a rent charge, to have action, entry, condition, &c. The effect 
of this enactment was to make the oestui que use the owner at law 
as well as in equity (as had been done once before under the ex- 
ceptional circumstances which led to 1 Ric. HI. c. 5), provided 
that the use was one which beforo the statute would have oeen en- 
forced by the Court of Chancery. For some time after the passing 
of the statute an equitable as distinct from a legal estate did not 
exist. But the somewhat narrow construction of the statute by 
the common law courts in Tyrrel’s cose’ (1557) enabled estates 
cognizable only in equity to bo again created. In that case it was 
held that a use upon a use could not be executed ; therefore in a 
feoffment to A and his heirs to the use of B and his heirs to the 
use of 0 and his heirs only the first use was executed by the 
statute. The use of B being executed in him, that of C was not 
acknowledged by the common law judges ; but equity I'egarded C 
as beneficially entitled, and his interest os an equitable estate held 
for him in trust, corresponding to that which B would have had 
before the statute. The position taken by tlie Court of Chancery 
in trusts may be compared with tliat taken in Mojitgagk (?.v.). 
The Judicature Act, 1873, while not going as far as the Statute of 
Uses and combining the legal and equiti^le estates, makes equit- 
able rights cognizable in all courts. From the decision in Tyrrel’s 
case dates the whole modern law of uses and trusts. In modem 
legal language use is restricted to the creation of legal estate under 
the Statute of Uses, tnist is confined to the equitable estate of the 
cestui que trust or beneficiary. 

Uses since 16S6, — ^The Statute of Uses is still the basis of con- 
veyancing. A grant in a deed is still, after the alterations in the 
law made by the Conveyancing Act, 1881, made "to and to the 
use of A.” The statute does not, however, apply indiscriminately 
to all cases, as only certain uses are executed ny it. It does not 
appl^ to leaseholds or copyholds, or to cases where the grantee to 
uses is anything; more than a mere passive instrument, s.'p. , where 
there is any duection to him to sell the property. The seisin, 
too, to be executed by the statute, must he iu another than hiin 
who has the use, for where A is seised to the use of A it is a 
common law grant , The difference is important as far as regards 
, the doctrine of PossiessiOT^ (g. v. ). Constructive possession is mven 
by a (^eed operating under the statute even before entrv, but not 
by a common law grant (at any rate sufficient to entitle tne mntee 
to be registered as a voter), until actual receipt of tent oy the 

’ The nse, as in later times tlie trust, was, however, forfeited to the 
crown on attiduder of the feoffee or trustee for treason. 

* It was adopted in Ireland exactly a century later by 10 Car. L 
c. 1 (Ir.). The law Of uses and trusts inlireland it practically the same 
08 that in fikigland, the main dlffsrences being in procedure rather than 
in snhstaative law. ’ Dyer’s Rsjporfs, 155a. 



mntee. The operation of the Statute of Usee urae supplemented 
oy the Stated dr Ii^rolments and that of Wills. (See will. ) The 
Statute of Inrolments (27 Hen. Y211. e. 16} enacted that no 
' bare^ and sale should psi* a freehold unless by deed indented 
anainrcdlod nvithin six months after its date in one of the courts 
at Westimnster or with the cuHoii roiulonm of the county. As 
tlie statute referred onljr to freeholds, a bargain and sale of a lease- 
hold interest passed without inroluient. Ooureyanoers took advan- 
tage of this omission (whether intentional or not) in the Act, and 
the pcactioal effect of it was to introduce a inode of secret aliena- 
tion of real property, the lease and release^ which was the general 
form of conveyance up to 1845» (See Real Estate, Sale.) Thus 
the publicity of tiansfiMr, which it was the special oUect of the 
' Statute of Uses to effect, was almost at once defeated. lu addition 
^0 the grant to uses there were other modes of conveyance under 
the statute which am now obsolete in piactice, vis,, the covenant 
to stand seised and the bargmn and sate. Under the statute, as 
before it, the use has been found a valuable means of limiting a 
remainder to the person creating the use and of making an estate 
take effect in derogation of a former estate by means of a shifting 
or springing use. At common law a freehold could not be made 
to commence injuturo ; but this end may be attained by aahiRing 
use, such as a grant (common in marriage settlements) to A to tlie 
use of B in fee siuiple until a marriage, and after the celebration of 
tlie marriage to other uses. An example of a springing use ivould 
be a mailt to A to such uses as B should appoint and'in default 
of ana until appointment to C in fee simple. The difficulty of 
deciding whera the seisin was during the suspension of the use led 
to the invention of the old theory of itcintula jurist or continued 
possibility of seisin in the grantee to uses. This theory was 
abolished by 23 and 24 Yict. c. 38, which enacted that all uses 
should take effect by force of the estate and seisin originally vested 
in the person seised to the uses. The most frequent instances of 
a springing use are powers of appointment, usual in wills and 
settlements. There has been much legislation on the subject of 
powers, the main effect of which has been to give greater facilities 
for their execution, release, or abandonment, to aid their defective 
execution, and to afiolish the old doctrine of illusory ^pointmeiits. 

Trusts.^ k trust in English law is defined by Mr l^win, adopt- 
ing Coke*s dehnitibn of a use, as ** a confidence reposed in some 
other, not issuing out of the land, but as a thing collateral, annexed 
ioi privity to the estate of the land, and to the person touching the 
land, for which cestui quo trust has no remedy hut by subpoena in 
Chancery. ** The term trust or trust esUxte is fldso used to denote the 
benehcittl interest of the cestui qua trust. The term truster is not 
used, as it is in Scotland, to denote tfie creator of the trust, A 
trust has some features in common with Contuact {quv.) \ but the 
great difference between thorn is that a contract can only 1^ enforced 
by a party or one in the position of a party to it, while a trust can 
be, and generally is, enforced by one not a party to its creation. 
It has more resemblance to JUidcominissum. But the latter could 
only be created by a testamentary instrument, while a trust can 
bo created either by will or inter vivos ; nor was there any trace in 
Konian law of that permanent legal relation which is suggested by 
the 2 )osition of trustee and cestui que trust. The heir, too, in 
Roman law was entitled, from 70 a. 1). to the reign of Justinian, 
to one-fourth of a herediias fid^d/mimmaria as against the bene- 
ficiary, while the very essence of the trust is its gratuitous charac- 
ter. Trusts may be divided in more than one wajfi according to 
the ground taken as the basis of division. One division, and })er- 
haps the oldest, us it rests on the authority of Bacon, is into simple 
ana special^ tlio first being whore the trust is simply vested in a 
trustee and the nature of the trust loft to construction of law, the 
second where there is an act to be performed by the trustee. 
Another division is into lauful and unlawful^ and corresponds to 
Bacon’s division into intents or confidences and frauds, covins, or 
collusions. A third division is into public and privcUCt the former 
being synonymous with charitable trusts. A division often adopted 
in modern text-books and recognized by parliament in the Trustee 
Act, 1850, is into esepresst implied^ and constructive. An express 
trust is determined by the person creating it. It may bo either 
exscuUd or executory^ the former whore the limitations of the equit- 
able interest are complete and final, the latter where such limita- 
tions are intended to serve merely as minutes for perfecting the 
settlement at some future period, as in the case of marriage articles 
drawn up as a basis of a marriage settlement to be in conformity 
with them. An implied trust is founded uiwn the intention of the 
person ci-eating it ; examples of it are a resulting trust, a precatory 
trust, and the trust held by the vendor on behalf of the purchaser 
of an estate after contract and before conveyance. In this case 
the vendor is sometimes called a trustee sub modo and the purchaser 
a cestui que trust suh modo, A constructive trust is judicially 
created from a consideration of a person's conduct in order to satisfy 
the demands of justice, without reference to intention. The dis- 
tinction between an implied and a constructive trust is not always 
very consistently maintained. Thus the position of a vendor 
towards a purchaser after contract is sometimes called a construc- 


tive trust. The present law governing trusts rests upon the do 
trines of equity as altered by legislation. Its great importance h 
led to its becoming one of the most highly developed departmen 
of equity. The devolution of successive interests in wills at 
settlements is almost wholly attained hy means of trusts. 

Who metybea Trustee or Cestui que Trust , — The modem trust 
considerably more extensive in its operation than the ancient ua 
Thus the crown and corporations aggregate can be trustees, an 
personalty can he held in trust. Trovismn is made by the Mun 
cipal Corporations Act, 1882, for the administration of charitabj 
and special trusts by municipal corporations. The crown does nc 
appear to be a trustee to as complete a degree as a subject may b« 
Unsuccessful attempts have recently been made to impress th 
crown, or a secretary of state as agent of the crown, witli trusts c 
funds voted by parliament for the public service, of booty of wa 
granted by royal warrant, and of money paid over by a foreig 
state in pursuance of a treaty. There are certain persons who ro 
obvious reasons, even if not l^lly disqualified, ought not to b 
appointed trustees. Sitcli are infants, lunatics, persons domiciles 
abroad, felons, bankrupts, and ^tuia que trustent. The appointiuen 
of any such person, or the falling of any existing trastee into sue! 
a position, is generally ground for application to the court for ap 
pomtment of a new trustee in his place. Any one may be a cestu 
que trust except a corporation aggregate, which cannot bo a cestu 
que trust of real estate without a licence from the crown. 

CfretUUni and Extvnctixni of the Trust , — A trust may be creates 
either by act of a party or by operation of law. Where a trust i 
created by act of a party, the creation at common law need not b 
in writing. The Statute of Frauds (see Fb aiti>) altered the commoi 
law by enacting that all dcclaratiotis or creations of trusts or con 
fidenoes of any lands, tenements, or hereditaments shall be mani 
fested and proved by some writing, si^ed by tlie party who is b; 
law enabled to declare such trust, or by his last will in writing, o 
I else they shall be utterly void and of nono effect. Trusts arisiu) 
or resulting by implication or construction of law are excepted, an( 
it haa been held tlmt the statute applies only to real estate an( 
chattels real, so that a trust of iiersonal chattels may still be declarei 
by parol. The declaration of a trust by the crown must be bj 
letters patent. Trusts created by will must conform to the require 
' ments of the Wills Act (see Will). Except in the case of charitabh 
trusts, the cestui que trust must be a definite person. A trust, foi 
instance, meraly for keeping up family tombs is void. Alteration 
of the trust estate by appointment of a new trustee could up tc 
1860 only be made where the instrument creating the trust gave a 
power to BO appoint, or by order of the Court of Chauceiy. But 
now by the Conveyancing Act, 1881 (superseding Lord St Leonards'* 
Act of 1860), the surviving or continuing trustee or trustees, or tlie 
XKjrsoual representative of the last surviving or continuing trustee, 
may nominate in writing a new trustee or now trustees. On such 
appointment the number of trustees may be increased. Existing 
trustees may by deed consent to tho discharge of a trustee wishing 
to retire. Trust properly may be vested in new or continuing 
trustees by a simple declaration to that effect. By the Conveyancing 
Act, 1882, a separate sot of trustees may be appointed for any part 
of tlie property held on distinct trusts. Trusts created by opera- 
tion of law are either those which are the effect of the application 
of rules of equity or those which have been constituted by a judicial 
authority. They include resulting and constructive trusts, A 
resulting trust is a 8i)ecies of im])hed trust, and consists of so much 
of ^e equitable interest as is undisposed of by tho instrument 
creating the tnist, which is said to result to the creator and his 
representatives. An example is the purcliase of an estate in tho 
name of tho purchaser and others, or of others only. Here the 
beneficial interest is the purchaser’s. Am example of a constructive 
trust is a renewal of a lease by a trustee in his own name, where 
the trustee is held to bo constructively a trustee for those interested 
in the beneficial term. An instance of a constructive tnist^ upon 
which tho courts have often been called upon to decide is tho 
fiduciary relation bctw'een the ]>romotor of a i»ropo8cd joint-stock 
company and the members of the company when forined. The 
Other trusts falling under the head of trusts by operation of law 
would be those imposed upon a trurtec by order of a court, even 
though they are imposed iii pursuance of provisions contained in 
a trust created by a party. Such would be the trusts which have 
come within tho cognizance of tho court by virtue of the Trustee 
Act, 18.50, or in aiiy other way. The powers of the court over 
trusts have been much extended by legislation. The Act of 1850 
(18 and 14 Viet. c. 60) enabled the Court of Chaiicei-y to apiKunt 
new trustees where expedient, and to make v<jsting orders in many 
COSOS where such orders could not previous!} have been made, as 
whore a trustee was a lunatie, or an infant, or refused to convc}. 
This Act was oxtemled by the Trustee Extension Act, 1862 (1.5 ami 
16 Viet. c.. 65). By the Conveyancing Act, 1881. a trustee ap- 
pointed by the Chancery Divihioii im to have tlie safne^ powers as 
if ho had been originally aj)point(jd a trustee by tho in.strumcnt 
creating the trust. 'Hio Bautnijitcy Act, 1883, enables the couit 
to appoint a now tru.stoc in the place of a bankrupt trustee. B<»- 
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sides being dnlv created, it is necessary for the validity of the trnst 
that it should be a lawful one. An unlawful trust is one which 
contravenes the policy of the law in any respect Examples of 
such trusts are trusts for a corporation without licence, for a per- 
ptuity, and for purposes subversive of morality, such as trusts for 
illegitimate children to be hereajfter born. Superstitious uses (see 
Roman Catholic Church, vol, xx. p. 682) also fall under this 
head. There are also certain trusts which are avoided by statute 
under particular circumstances, such as settlomouts in fraud of 
creditors (see BANKRurroY, Sbttlbmrnt). The law cannot be 
evaded by attempting to constitute a secret trust for an unlawful 
purpose. If an estate be devised by words prima facie carrying 
the beneficial interest, with an understanding that the devisee will 
hold the estate in trust for such a purpose, he may be compelled 
to answer as to the secret trust, and on acknowloclgmont or proof 
of it there will be a resulting trust to the heir-at-law. In the case 
of an advowson susiiected to be held for the benefit of a Roman 
Catholic patron,* there is a special enactment to the same effect 
(see Qitahs Impbpzt). The rules of equity in charitable trusts 
(which include all those mentioned in the preamble to 48 Eliz. c. 
4)1 are less strict than those adopted in private trusts. Charitable 
trusts must be lawful, e.gr., they must not contravene the Statutes 
of Mortmain ; but a wider latitude of construction is allowed in 
order to carry out the intentions of the founder, and they w|ll not 
be allowed to fail for want or uncerUiuty of objects to be benefited. 
The court, applying the doctrine of cypres, will, on failure of the 
original ground of w charity, apply the funds as nearly as possible 
in the same manner. On this principle gifts originally made for 
purely choritalde purposes have been extended to educational pur- 
poses. Further, trustees of a charity may act by a majority, but 
ordinary trustees cannot by the act of a majority (unless specially 
empowered so to do) bind a dissenting minority or the trust pro- 
perty. A trust estate is subject as far as possible to the rules of 
law applicable to a legal estate of a corrospondiiig nature, in pur- 
suance of the maxim, Equity follows the law." Thus trust pro- 
perty is assets for jiaymont of debts, may be taken in execution, 
passes to creditors in bankruptcy, and is subject to dower and 
curtesy, to tlie rules against perpetuities, and to the Statutes of 
Limitation. This assimilation or the legal and equitable estates 
has been produced partly by judicial decisions, partly by legisla- 
tion. A trust is extinguished, as it is created, either by act of a 
party or by operation of law. An example of the former mode of 
extinction is a release by deed, the general means of discharge of a 
trustee when the purposes of the trust have been accomplished. 
Extinction by operation of law takes place when there is a failure 
of the objects of the trust : e.y., if the cestui que trust die intestate 
without heirs or next of kin, the trustee retains the property dis- 
charged of the trust if it lie real estate, if it be personalty it falls 
to the crown. Equitable interests in real estate abroad are as a 
rule subject to the lex loci rei and an English court has no 
jurisdiction to enforce a trust or settle a scheme for the administra- 
tion of a charity in a foreign country.. An English court has, 
however, iurisdictiou to administer the trusts of a will as to the 
w'hole real and personal estate of a testator, even though only a very 
small part of the estate, and that wholly personal, is in England. 
This was decided by the House of Lords in a well-known case in 
1883.® 

Righia mid Buiua of Uve Tniatec . — The principal general properties 
of the office of trustee, as given by Mr Lewin, are these j — (1) A 
trustee having once accepted the trust cannot afterwards ronounce, 
(2) Ho cannot delegate it. (3) In the case of co-trustoes the office 
must be exorcised by all the trustees jointly. (4) On the death of 
one trustee there is survivorship ; that is, the trust will pass to the 
survivors or survivor. (B) One trustee shall not bo liable for the 
acts of his co- trustee. (6) A tru.stee shall derive no })ersonal 
benefit from the trusteeship. The office cannot be renounced or 
delegated, because it is one of personal confidence. It can, however, 
be resigned, and recent legislation, as has boon already stated, has 
given a retiring trustee large powers of appointing a sucoossor. In 
the case of the death of a single or last surviving trustee of real estate, 
the trust estate by the Conveyancing Act, 1881, now devolves uipn 
his personal representative instead of u]>on his heir or devisee. The 
liability of one trustee for the acts or defaults of another often raises 
very difficult q^uestions. A difference is made between trustees 
ana executors. An executor is liable for joining in a receipt pro 
foi^na^ aA it is not necessary for him to do so, one executor having 
authority to act without his co-executor ; a trustee can sliow that 
he only joined for conformity, and that another received the 
money. A trustee^s receipt in writing is, under the Conveyancing 
Act, 1881 (superseding Lord St Leonard8*8 Act of 1860), a sufficient 
discharge, and exonerates the jierson paving from seeing that the 
money ^id is duly applied according to the trust. If one trustee 
be cognizant of a breach of trust committed by another, and conceal 
It or do not take active measures to protect the cestui que trust’s 
interests, he will be liable for the breach of trust An indemni ty 

} 8e« CHARiTifiB, where the preamble of the statute is set out in full. 

* Kwlng V. Orr-Kwing, Low 9 Appeal Oases, 84. 


clause is now implied by statute in every trust deed, but this does 
not protect a trustee against liability which would attach at law. 
A trustee, if he commit a breach of trust at the request of his cestui 
que trust, may secure himself by an indemnity, provided that the 
cestui que trust has been fhlly informed of the facts of the cose, and 
is not under any disability to consent, such ss infancy. The rule 
that a trustee is not to benefit by his office is subject to some ex- 
ceptions. He may do so if the instrument creating him trustee 
specially allows him remuneration, as is usually the case where a 
solicitor is appointed. Where the trust entirely fails, as has been 
said above, the trustee is indirectly remunerate by his right to 
retain the trust estate. The maiu duties of trustees are to place 
the trust property in a proper state of security, to keep it (if per- 
sonalty) in safe oustodv, and to properly invest and distiibute it. 
A trustee must bo caroral not to place himself in a position where 
his interest might clash with his duty. As a rule he cannot safely 
purchase from his cestui que trust while the fiduciazy relation exists 
between them. In all purchases with tmst money he is bound to 
obtain the best price, i^ess where an Act of Parliament, like the 
Housing of the Working Classes Act, 1885, specially authorizes 
sale at an under value. Investments by trustees demand special 
notice. The general rule is that a trustee must take as much care 
of the trust property as of his own. He is, therefore, justified in 
following the usual course of business adopted by prudent men in 
making investments, e.g., by employing a stock-broker in the 
ordinary way. At the same time he has not an uncontrolled power 
of investment, for (unless authorized by the instrument creating 
the trust) he cannot lend trust money on personal security or invest 
in shares of a private company. A trustee of shares may be liable 
as a beneficisd owner, even though his name appears on the 
register of the company as a trustee. By recent legislation trust- 
ees, where not expressly forbidden by the instrument creating the 
trust, have either an absolute or qualified right to invest in certain 
securities. They have an absolute right to invest in real securities 
in the United Kingdom (but not on a second mortgage), in charges 
or mortgages under the Improvement of Land Act, 1 864, in con- 
sols, exchequer bills, or any security the interest whoieou is guar- 
anteed by parliament, in Bank of England, Bank of Ireland, East 
India, and Metropolitan Board of Works stock. They have a 
qualified power of investment (that is, an extension of powers 
already given in the instrument) in debentures or debenture stock 
of railway and other companies, and of corporations and local 
authorities under the Local Loans Act, 1875, in mortgage deben- 
tures under the Mortgage Debenture Acts of 1865 and 18/0, and in 
securities of the Isle of Man Government. Trustees under the 
Settled Land Act, 1882, liave somewhat larger powers as to railway 
stock. In many cases there are restrictions on investment in stock 
certificates payable to bearer, although in authorized securities. 
A power of vaiying investments is generally implied, though not 
expressly given by statute, as in Scotland. The duties of trustees 
in the distribution of trust funds have been made less onerous by 
the Trustee Relief Acts of 1847 and 1849, which enabled trustees ora 
majority of them to pay into the Bank of England to the account 
of the particular tnist any moneys belonging to the trust, thus 
bringing the property within the jurisdiction of the court, from 
whicli it can only be obtained on petition. Similar powers were 
conferred upon trustees of charities by 18 and 19 Vict, c. 124. 
By more recent Acts (22 and 28 Viet. c. 85, 28 and 24 Viet. c. 38) 
application for advice may be made by a trustee to a judge of the 
Cnancery Division on a petition or summons, 'i'he liability of a 
trustee to his cestui quo trust on any claim for property held on 
an express trust or in respect of breacn of such timst is not barred 
by any statute of limitations, 86 and 37 Vict. c. 66, s. 26 (2). 
ifhe |)owor8 of trustees have lately been considerably extended by 
the Conveyancing Act, 1881, and the Settled Land Act, 1882, in 
other matters besides those that have been already noticed. One 
of the most important of the new powers is that of compounding, 
compromising, or abandoning claims relating to the trust. For 
tlie tmstee in bankruptcy, see Bankuurtoy. The trustee to pre- 
serve contingent remainders, at one time common in conveyancing, 
has ceased to be necessary (see Remain drr, Term). A bare trustee 
is one to whose office no duties were originally attached, or who^ 
though such duties were attached, would on the requisition of the 
cestui qua trust be compellable to convey the estate to him or by 
his dii'ection. The term is used in some Acts of rarliamcnt^ for 
instance the Vendor and Purchaser Act, 1874.* 

JUghta and Dutiea of Qix Oedui qys Trust. — ^These may be to a 
great extent deduced from what has been already said as to the 
correlative duties and rights of the trustee. The cestui quo trust 
has a general right to the dno management of the trust j^operty, 
to proper accounts, and to enjoyment of the profits. He can as a 
rule only act with the concurrence of the trustee, uuless he seeks a 
remedy against the trustee himself. Thus the trustee must be a 
party to an action brought in respect of the trust estate, and must 
join in presenting a petition in ba nkruptcy on acc ount of a deb t 

s The phrase **bare trast** occurs as loxig ago os 1686, Ncvll v. Bauuden, 
1 VtmtnCa Hep., 416, 
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due to the estate, but the cestui que trust on giving indemnity 
can require the trustee to lend his name as a party. He may also 
require the trustee to execute conveyances of the legal estate 
according to his directions. Trust proi)ertv, if ported wuh by the 
trustee in firand of the trust may be mllowed by tne cestui que trust, 
even into the hands of a purchaser for value with notice of the 
trust. The cestui que trust may lose his rights by fraud, by laches, 
and by concurrence or acquiescence in a breach of trust. Though 
no lapse of time bars his remedy against the tnistee iiersonalfy, 
he cannot, by the terms of the Real Property Limitation Act, 
1874, recover land or rent vested in a trustee ujmn an express trust 
after twelve years from the time when the ^lit accrued or six 
years after the cesser of any disability. The equitable right of the 
cestui que trust has sometimes been recognized by statute in oases 
arhere it would bo manifestly unjust that he should suffer dis- 
ability by virtue of his having mei'ely an equitable interest. The 
cestui que trust has the right of voting for members of parliament, 
and is qualitied to serve as a juror. On bankruptcy of the trustee 
the trust estate is not affected. Nor was it affected even before 
the Felony Act, 1870, by the conviction and attainder of the 
trustee for felony. Attainder of the trustee for treason involved, 
however, forfeiture of a trust estate of inheritance. (See Trea- 
son.) The recognition of the cestui que trust as owner is still 
not complete. Thus no notice of a trust is recognized in certain 
public documents, as the books of the Bank of England and the 
registers kept under the Merchant Shipping Act, 1854, the Com- 

S allies Act, 1862, the Land Transfer Act, 1875, and the Colonial 
took Act, 1877. 

Procedure. —This is regulated almost entirely by legislation. 
Pioceedings relating to a trust may bo brought in different courts 
of first instance, — (1) the Chancery Division of the High Court of 
Justice or the Chancery Court of the County Palatine of Lancaster, 
(2) a court of bankruptcy, (3) a county court, (4) a criminal 
court. (1) By the Judicature Act, 1873, § 84, the execution of 
trusts, charitable or private, is assigned to the Chancery Division. 
The rules of the Supreme Court, 1883, provide for special indorse- 
ment in an action on a trust, for the parties to tlie action, for 
interrogatories and pleading, and for proceeding by originating 
summons. (See Summons. ) Forms of pleading are given in the 
ap^tendix to the rules. An injunction ratlicr than an action may 
sometimes be the proper remedy, as in the case of threatened breacfi 
of trust. The Trustee Relief Acts, the Ti'ustee Act, and Lord St 
Leonarda’s Act of 1869 piovido for proceeding*by petition or sum- 
mons. Applications under the Conveyancing Act must be in 
chamber.^ in the first instance, and so must applications under the 
Trustee Relief Acts where the money or securities in court do not 
exceed £1000 or £1000 nominal value. The procedure in charit- 
able trusts differs to some extent from that in use in private trusts. 
The most usual course of proceeding is by information in the name 
of the attorney-goncral. Another mode is by petition under Sir 
Samuel Romilly^s Act, 52 (leo. 111. e. 101, superseding the 
cumbrous procedure by commission which had been previously in 
use under 43 Eliz. c. 4. A third mode is uuder the powers of the 
Charitable Trusts Acts, the first of which was {lassed in 1853. No 
proceeding under these Acts can be taken without the authority of 
the charity commissioners. (2) The equitable debt due from the 
trustee to the cestui que trust will support a petition in bankruptcy, 
and is a debt provable in bankruptcy. An order of discharge in 
bankruptcy does not release the Imnkrupt irom any debt or liability 
incurred by means of fraudulent breach of trust, nor does it release 
a co-trustee of the bankrupt. (3) The County Courts Equitable 
Jurisdiction Act, exmfers on county courts the authority of 
the High Court in the execution of trusts and proceedings under 
the Trustee Acts whei’o the trust estate does not exceed £500 in 
amount or value. By the County Courts Act, 1867, applications 
may be made at chambers for transfer lo a county court of an 
action pending in the High Court whore the property does not 
exceed £500 in amount or value. The same Act allows trust funds 
not exceeding that limit to be paid into the post office savings 
bank in a county court town in the name of the registrar. A 
county court has jurisdiction in charitable trusts where the income 
of a cnarity does not exceed £60. The county court rules, 1886, 
contain orders regulating the practice with resjaict to both private 
and charitable trusts. Powers simitar to those given to counfy 
courts in England have been conferred upon the civil bill courts in 
Irelana. (4) At common law trustees committing a fraudulent 
breach of trust could not be punished criminally. This was 
altered by the Fraudulent Trustees Act of 1857, now superseded 
by the Larceny Act, 1861, under which a trustee on an express 
trust, whether public or private, created by deed, will, or instni- 
ment in writing, who with intent to defraud converts to his own 
nse or beneiit or the use or benefit of any other person than the 
cestui que trust, or for any purpo.se other than the public or charit- 
able purpose, or otherwise di^oses of or destroys such pro^rty or 
any part thereof, is guilty ot misdemeanour and punisliable with 

S mal servitude for a term not exceeding seven years. No prosecu- 
on is to be commenced without the sanction of the attorney- 


general or— where civil proceedings have been already taken agaiui 
the trustee— without the sanction of the civil court. The offenc 
cannot be prosecuted at quarter sessions.^ 

Scotland, — The history of the law differs considerably from tlu 
of England, though perhaps the position of the Scotch trustee i 
now not very dUfereiit from that of the trustee in England. Th 
Statute of Uses did not apply to Scotland, since neitlier that no 
any similar legislation was necessaiy in a system in which law am 
equity were administered by the same tribunals. Trusts seem t 
have existed from time immemorial, and have been trequeutl 
regulated by statute. The jiolicy of the English Statute ofFraud’ 
was no doubt intentionally imitated in tlie Act 1696. c. 25, enactiiq 
that no action of declarator of trust should bo subtaiiicd as to an] 
deed of trust made for thereafter, except upon a declaration or back 
bond of trust lawfully subscribed by the person alleged to be tniste< 
and against whom or his hens or assigueos the declarator shoiilii 
be intended, or unless the same Avore referred to the oath of the 
party simplieiter. The Act does not a])ply to all cases, but only to 
those ill which by the act of parties documents of title are in the 
name of a trustee, but the beneficial interest in another. The 
person creating the trust is called the truster^ a term unknown m 
England. On the other hand the term ce8iu% que trmt is unknown 
in Scotland. The office of trustee is prtma facie gratuitous, as in 
England, it being considered to fall under the contract of mandate. 
Some of the main differences between Enghbli and Scotch law are 
these. There is no presumption in Scotland of a resulting trust m 
favour of a purchaser. A trust which lapses by the failure of a 
beneficiary goes to the crown as ultimus heres, not to the trustoo. 
The office of trustee is not a joint office, tbcrelore there is no right 
of survivorahip, and on the death of a trustee the survivors arc in- 
competent to act, unless a certain number lx- declared or presumed 
to be a quorum^ or the office be conferred on trustees and the 
accodors and survivors of them. Sometimes the eoiicurrenee of one 
trustee is rendered absolutely necessary by bis being named sine 
quo no7i. The Oouit of Session may appoint new' tnistees, but 
generally appoints a judicial factor. There has been a considerable 
amount of lecent legislation, chiefly in the direction of extending 
the powers of trustees and of the court, in trust matters. 15y 24 
and 25 Viet. c. 84 (amended by 26 and 27 Viet, c Ilf)) an 
appointment of gratuitous trustees by deed or local act was to be 
held to include certain }>rovisions usually included in deeds of 
appointment, i.c., ])Ower8 of resignation and of assumption of new 
trustees, and provisions that the inaionty of trustees accenting and 
surviving should bo a quorum^ and tiiat each trustee should only be 
liable for his own acts and intromissions and should not be liable for 
omissions. The Trusts Act, 1867 (30 and 81 Viet. c. 97), added 
to the common law powers of trustees by giving them authority to 
ap]roint factors and law agents, to dischaigc trusUcs who have 
resigned, to giant leobcs for a limited T)criod, lo uplift, dischaige, 
or assign debts, to comi>romiso claims, to grant all necesBary deeds, 
and to pay debts due by tbo truster ortho trust estate. It also 
gave tbo Couit of Session power (exercisable by tlie hud ordinary 
in the first instance) beyona w'hat it possessed by itanabile o/inum, 
in cases of expediency, of selling the tiust estate, of gianting feus 
or long leases, uml of boi lowing and excam Inon. Tower was given 
to trustees to a}>poiiit additional trustees by deed of assumption, 
and where such assumption could not be made the court might 
a]>point. Authority was conferred upon the beneficiary of a lapsed 
trust to complete title on petition. The powers ot in'estinont 
given to trustees have since been largely increased by the Trusts 
Amendment Act, 1884. They aic now’ much the same os those 
allowed in England. The piiiicipal differences are that in Scotland 
theic is a statutory power to vary securities, and that statutory 
investment by a Scotc.b trustee is not allowed in Ihiiik of Ireland 
stock or on real security in Ireland. The Titles to I-aiid Consolida- 
tion Act, 1868 (31 and 32 Vict. c. 101), contained provisions as 
to the mode of completing title by a judicial factor on a trust 
estate and by trustees in sequestration and as to the vesting in 
trustees of heritable property conveyed for religious or educational 
purposes. The Conveyancing Act, 1874 (87 and 38 Vict c. 94), 
dealt with compositions payable by trustees on the dentil ol a 
vassal, and wdth comph*tioii of title by the lieir of a sole oi last sur- 
viving trustee, by a successor of an ex ojicw trustee, and by tnisft'cs 
where words of conveyance are not expressed to bo in favour of suidi 
trustees. Forms of documents relating to tiust property w'lll be 
found in Juridical Styles and in the schedules to the Acts of 1867, 
1868, and 1874. A conveyance in trust may be either absolute 
with a back-bond or in form a convoyam^ in trust. A trustw* is 
responsible for the due execution of the tiust, Huoject to the 
limitations contained in 24 and 25 Vict c 84. The piovision of 
the Companies Act, 1862, that no trust i.s^o bo enter ed on the 

» The principal authority is Lewin’s Jmw of Trudi (8th ad., 188&). TIim 
imwerB of trustees under the Conveyancing and Settled lAiid Acts will bo foimil 
BUinmarized in the treatisps on these acts by WolMtenholin^e imd larner. ^le 
principal authorities on charitable trusts are Shelfonl and Tudor 
the hfitory may br consulted Bacon, Lavf Traet* ; Kcadnig, On the 
Uses; Gilbert, On Ums; Sanders, On and Trugfg; Spence, JurU- 

diction, vol. L p. 486 ; Dlgby, /fitt. fifth* Imw Q/lteal J^operty, chaps, vi. vii. 
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reciter, does not apply to Scotland. A trustee, a member df a 
jomt- stock company, though entered on the register as a trust 
dispouee, may incur personal liability as a partner, unless the con- 
trary be expressed. Liabilit;jr under such circumstances was 
established in the litwtion which Ibllowed the suspension of the 
City of Glasgow Bank in 1878.^ A sherifT court has jurisdiction 
over actions of declarator, relating to questions of heritable 
right or title, where the value of the subject in dispute does not 
exceed £50 by the year or £1000 in value (40 and 41 Viet c. 50). 
A judicial factor may be appointed by the sheriff court where the 
yearly value of the estate does not exceed £100 (48 and 44 Viot 
c. 4). Fraudulent trustees ate criminally liable at common law, 
not by statutory enactment, as in JBngland. Adjudication on a 
trust bond is a mode of obtaining the decision of the Court of 
Session on a bond by a fictitious ^creditor, for the purpose of giving 
title to the heir, by preventing liis liability to possible passive 
representation. It is regulated oy 1695, c. 24. > 

United Staie^.-^ltL New York and some other States uses and 
trusts have been abolished (with certain exceptioTxs), and eveiy 
estate, subject to those exceptions, is deemed a legal right cogniz- 
able in courts of law. The exceptions are in Now York implied 
trusts and express trusts to sell land for the benefit of creditors, to 
sell, mortage, or lease lands for the benefit of le^teea, or for the 
purpose of satisfyiug any charge thereon, to receive the rents and 

S roftts of lands ana apply them to the use of any person during 
lie life of such person or any shorter term, or to receive such 
rents and profits, and accumulate the same within the limits 
allowed 1^ the law. Trusts of personalty for public nurposes are 
very generally allowed in States where private trusts do not exist. 
Provisions similar to those of the English Statute of Frauds have 
been generally adopted by the States n^ich recoraize private trusts. 
Some States go further tliaa the statute and allow the creation of 
trusts (other than those arising by implication or operation of law) 
only by means of will or deed. Where the trust is of real estate, 
the deed must generally be registered (see Kjbgistbatiok). Forms 
of deeds of trust are given in the Statutes of Virginia and other 
States. The English doctrine of eyprie seems to have been adopted 
only in Pennsylvania. Conveyances in trust for the settlor are 
Mnerally void against creditors by the policy of the Acts of Eliza- 
beth. By the legislation of some States a freehold may commence 
in futuro without the operation of the Statute of Uses. Societies 
of professional trustees, receiving a percentage of the income of the 
properiy as payment for their trouble and liability, are frequently 
recognized by law. Such societies are generally under an obliga- 
tion to make periodical returns of their receipts and expenditure. 
A public trustee as a corporation sole exists in some States. Trustee 
process in the New England States is what is generally known as 
garnishee process in England, that is, a means of reaching pro- 
perty and credits of a debtor in the hands of third persons mr the 
benefit of an attaching creditor.’ (J. Wf.) 

TSARITSYN, a district town of the government of 
Saratoff, Russia, situated on the right bank of the lower 
Volga where it suddenly turns towards the south-east, only 
40 miles distant from the Don. It is the terminus of 
a railway line which begins at Riga and, running south- 
eastwards, crosses all the main lines which radiate from 
Moscow to the south. It is also connected by rail with 
Katatch on the Don, where merchandise from the Sea of 
Azoff is disembarked and transported by rail to Tsaritsyn, 
to be sent thence by rail or steamer to different parts of 
Russia. Corn from Middle Russia for Astrakhan is trans- 
ferred from the railway to boats at Tsaritsyn ; timber and 
wooden wares from the upper Volga are unloaded here 
and sent by rail to Kalatch ; and fish, salt, and fruits sent 
from Astrakhan by boat up the Volga are here unloaded 
and despatched by rail to the interior of Russia. The 
town has grown rapidly since the completion of the rail- 
way syetem, and has a large trade in naphtha from Baku, 
which is shipped up the Volga to Tsaritsyn and sent thenqe 
hv rail to the interior of Russia. The railway between 
tne Baskundiak salt lakes of Astrakhan and the Volga 
has made Tsaritsyn also a depdt for the salt trade. In 
1882 10,000,000 ewts. of merchandise, valued at one mil- 
lion sterling, were landed at Tsaritsyn, and since then the 

1 The principal case was Hulr v, City of Glasgow Bank, law He- 
portSf 4 Appeal Cases, 887. ' 

> See G. J. Bell, Frine^, §g 1901-2001 ; R. Bell, Law Lid., s.v. 
“Trust** and "Trustee.** 

’ See Washburn, Heal Pro^pertyt Irol. it, bk. il. * ehaps. ii., lii. ; 
Stmison, Amefiean Statute Late, H 17QO-1754. 


figures have notobly increased. In addition 
is the centre of the trade connected with the mustiM 
plantations of Sarepta, Duoovka, and the neighbourhood j 
170,000 ewts. d mustard seed are either ground or coo^ 
verted into oil annually, the estports being 70,000 cwts, 
of mustard and half the cc^rresponding quantity of oil 
(valued at ^£250,000). The fisheries of thp place are also 
important. The .population (6750 in 1861) numbered 
31,220 in 1882. It is still larger in summ^, Tsaritsyn 
having become the gathering-place of poor people in 
search of work, and the misery and filth in its poorer 
quarters are very great The building of the town do 
not impoViB proportionately with the increase of wealth. 
They include a (wooden) theatre, a public library, and 
two gymnasia for boys and girls. The old church of Bt 
John (end of 16th century) is a fine specimen of the archi* 
tecture of its period. 

Tsaritsyn was founded in the 16th century, when a lort was 
erected to prevent the incursions of the free Oossacks and runaway , 
serfs who gathered on the lower Volga, as also those of the Kahnuen 
and Circassians. In 1606 Tsaritsyn took part in the rising In 
favour of the false Demetrius, and Razln took the town in 1670. 
The Kalmucks and Circassians of the Kubafi attacked it repeatedly 
I in the 17th centurv, so that it had to be fortified by a strong earthen 
and palisaded wall, traces of which are still visible. 

TSABSKOYE SELO, a district town of Russia, in the 
government of St Petersburg, and an imperial residence, 18 
miles to the south of the capital, is situated on the Duderhof 
Hills and consists of the town proper, surrounded by Mveral 
villages and a German colony, which are summer resorts for 
the inhabitants of St Petersburg, and the imperial parks 
and palaces. The town is built according to a regular plan, 
and its houses, a great number of which'have been erected 
by the crown, are nearly all surrounded by gardens. The 
cathedral of St Sophia is a miniature copy of that at 
Constantinople. The town has two gymnasia for boys and 
girls. The imperial parks and gardens cover 1680 acres; 
tibe chief of them is the ** old ” garden edntaining the “ old 
palace,” built by Rastrelli, the gallery of Cameron adorned 
with fine statues, and numerous pavilions and kiosks. The 
population numbered 15,000 in 1885. 

When Peter I. took possession of the mouth of the Neva a Finnish 
village, Saari-mois, stood on the site now occupied by the town, 
and UB Russified name Sarekaya was changed into Tsarskoye when 
Peter I. presented it to his wife Catherine. It was socially em- 
bellished by Elizabeth. Under Catherine II., a town, Sophia, was 
built close by, but its inhabitants were transferred to Tsarskoye Solo 
under Alexander I. The railway connecting tlie town with St 
Petersburg (1888) was the first to be constructed in Russia. 

TSCHUDI, or Schudt, the name of one of the oldest 
and most distinguished families of the land of Olams, 
Switzerland. From 1029 to 1253 a member of the clan 
held the ofiSce of steward of the abbess of Sackingen on 
the Rhine, the lady of the manor ; and after Glarus joined 
the Swiss Confederation in 1352 various members of the 
family held high political offices at home, and were dis- 
tinguished abroad as soldiers and in other ways. In litera- 
ture, its most eminent member was Gxlbs or JEawiua 
Tsohudi (1505-1572), who, after having served his native 
land in various offices, in 1558 became the chief magistrate 
or “landammann.” Originally inclined to moderation, he 
became later in life more and more devoted to the cause 
of the Counter-Reformation. It is, however, as the his- 
torian of the Swiss Confederation that he is best known ; 
by incessant wanderings and unwearied researches amongst 
original documents he collected material for three great 
works, which therefore can never wholly lose their, value, 
though his researches have been largely supplemented and 
corrected by those of more recent atu^nts. In 1538 his 
book on Rhmtia, written in 1528, was published in liatin 
and in German — £>e prieea ac vera Afdna ShmUa^ or Die 
uredt wakrhafftig AlpUch RhSjtia. 

His other works were not published until long aftsr hii dsath. 



The Bmhatibmg OaUim Omaim appeared under Csllati’e editorship 
in 175d, and is mainly devoted to a topographical, historical, and 
antiqttanan deseriptidn of ancient Hel vena and Khsetia, the latter 
being his early work on Ehsetia revised and grea|iy enlarged. 
This book was deugned practically as an introduction to his mag- 
mm opuBf the CSironieon iTe/veticttiTt, part of which (from HOC to 
1476 ) was published by J. K. tselin in two stately folios (1784-86) ; 
the rest (to 1664} consists only of rough materials. The value of 
the work rests very largely on the constant use of original docu- 
ments, no fewer than 760 being printed in Iselin'a edition, though 
the transcripts do not always m point of accuracy come up to me 
atandard demanded by the modem critical historian. Many ballad 
are incorporated and also many oral traditions, both being employed 
40 give life and pieturesqueness to his story, though often at the 
expense of historical truth, the stock instance of whim is the manner 
in which he completed and elaborated the Tell legend (see Tb)ll). 
In many ways his book, save in its flowing and quaint German, 
is rather like the work of a 14th-century chronicler than a critical 
history ; but it has been the source fiom which all later Swiss writers 
have drawn their information, and in many cases preserves the evi- 
dence of original documents which have since disappeared. It is in 
abort a hiatoiy rather resembling that of Livy than that of Hallam 
or Stubbs. 

Sul^oined is a list of other prominent members of the family. 
Dominic (1596-1664) was a Benedictine monk at Muri and wrote 
a painstaking work, Origo et genealogia glorimanmoruni cgmitum 
de Hahshurg Joseph, a Benedictine monk at Einsiedein, 

wrote a usenil history of his abbey (1828). The family, which be- 
came divided in religious matters at the Keformation, also includes 
several Protestant mmistera, — John Henry (1670-1729), who wrote 
Beachreihung dea Landa Olaraa (1714) ; John TnoMSii (1714-1788), 
who left behind him several elaborate MSS. on the local history of 
Glarus ; and John James (1722-1784), who compiled an elaborate 
family history from 900 to 1500, and an account of other Giants 
fomilios. John Iiouis (d. 1784), who settled in Metz and contri- 
buted to the JBneyclopidie, and Fkirdrioh (1820-1886), the author 
of Das Thierleben der Alpentoeltf were distinguished naturalists. 
Among the soldiers may be mentioned Curistophxr (1571-1629), a 
knight of Malta and an excellent linguist, who served in the French 
and Spanish ai‘iuies ; while the brothers Louis Leonard (1700- 
1779) and Joseph Anthony (1703-1770) were in the Neapolitan 
service. Yai.entine (1499-1555). the cousin of Giles, was, like the 
latter, a pupil of Zwingli, whom he afterwards succe^ed as pastor 
of Glarus, and by his moderation gained so much influence that 
during the thirty years of his ministry his services were attended 
alike bv Catholics and Protestants. 

TSRNAN FOO, the capital city of the province of Shan- 
tung in CSiina, stands in 36” 40' N. lat. and 117” V £. 
long. It is situated in one of the earliest settled districts 
of the empire, and figures repeatedly in the records of the 
wars which troubled the country during the six centuries 
that preceded the Christian era. On the establishment of 
the Han dynasty (b.c. 206) it had the name which it now 
bears; but during the next 200 years it was known at 
different periods as PTng-yuen, TsTen-shlng, and Fo-hai. 
In the 4th century its name was changed to Tse; and 
by the founder of the T'ang dynasty (618-907) it was 
christened Lin-tsze, by which name it was known until the 
overthrow of the Mongol dynasty in the 14th century, 
when the name of Tse-nan was restored to it. The city, 
which lies in the valley of the present channel of the 
Yellow river (Hoang-Ho), and at a short distance from its 
banks, is surrounded by a triple line of defence. First is 
the city wall, strongly built and carefully guarded, outside 
this a granite wall, and beyond this again a mud rampart. 
The streets are full of good shops, among which book, 
picture, and flower shops are conspicuous. There are two 
fine examination halls, one for bachelors of arts and the 
other for doctors of law, several handsome templ^, and 
a metropolitan “drum” tower. The most noticeable 
feature about the city is three springs outside the west 
gate, which throw up as many streams of tepid water to 
a height of about 2 feet This water, which is ple^nt 
to the taste, and is highly prized for its healing qualities, 
flows in such abundant quantities that it fills the moat ^d 
forms a fine lake in the northern quarter of the city. 
With the taste which Chinamen always show in such 
matters, the lake is divided into a number of water avenues 
by floating banks« on which flowers and trees are skilfully 


arranged, and is further adorned with several picturesqu 
summer houses, which form points of attraction to picni 
parties and pleasure-seekers during the wanner monthi 
Its waters akmnd with many species of edible fish. Th 
population of the town is reckoned at about 100,00C 
among whom are 2000 Mohammedan families. The dt; 
is the Oentre of a Homan Catholic see, and ha s openet 
its gates to several Protestant missionary bodies. 

See Williamson, Jounieya in Norik China^ London, 1870. 

TSETSE FLY {Gloasina morsitan$\ The tsetse fly, 8 < 
much dreod^ by the traveller in South Africa, belongs U 
the sub-family Muacinsa and is closely allied to Stomoxys, 
It is scarcely larger than the common house fly, which i 1 
resembles in its general shape. It can, however, be easil;)i 
distinguished by its colour and the position of its wings. 
These are longer than the abdomen, and when at rest the^^ 

I project behind it, overlapping one another at their tips. 
This gives the fly a longer and narrower outline than that 
of the house fly. The colour is somewhat like that of the 
honey bee : the thorax is chestnut brown 
with four longitudinal black stripes, the 
abdomen light yellow with transverse 
bars of dark brown on its dorsal surface. 

The proboscis, with which the fly inflicts 
its sting, is grooved and contains two 
long styles; and it is guarded by a 
pair of setose palps. At the base of 
the proboscis is a dilated horny bulb, — - — ' 

and in this swelling it is supposed that 
the poison is secreted. The bite of the TsetAe ily (Uhaaim 
tsetse is innocuous to man and is not moraitana). 
more painful than that of a gnat. Large game, goats, 
and apparently all animals whilst suckling, are also un- 
affected by it. But to the horse, ox, and dog it is fatal 
The poison may take effect after a few days, or the 
animal may remain apparently unaffected for some 
months ; but eventuaUy symptoms of poisoning appear. 
These symptoms seem to be rather variable; as a rule 
swellings arise under the jaws and around the navel, the 
eyes and nose begin to run, and, although the animal con- 
tinues to graze, it becomes more and more emaciated, 
suffers violently from purging, and at length succumbs 
to extreme exhaustion. Post-mortem examination shows 
that the muscles, and especially the heart, are in a very 
soft and flabby condition. The lungs and liver are affected, 
the gall bladder distended with bile. The fat is of a 
greenish yellow colour and oily consistency, the blood 
small in quantity and very thin, with hardly any power of 
staining. At present no cure is known for the bite, nor 
does inoculation seem to afford any protection. The fly 
is said to avoid animal excreta, and in some parts a paste 
I composed of milk and manure is smeared on cattle which 
are about to pass through the “ fly-belts.” This affords a 
certain amount of protection. Lion’s fat is used in the 
same way, and is said to be efficacious. 

The fly is found as a rule in the neighlwrarhood of water, and its 
habitat is usually sharply defined. Often it occurs on one side of 
a stream but not on tne other. The limits of the ** fly-belts ” are 
well known to the natives, and travellei’s can ensui-© comparative 
safety to their cattle by passing through these districts after sun- 
down. The northern limits of the area inhabited by the tsetse 
are not known. It is found throughout the valley of the Limjiopo 
river, but does not come much south of this, except in the eastern 
borders of the Transvaal. Hom it extends far soutli of Delagoa 
Bay, and infests the Lobombo Mountains and the Aiimtonga 
country, reaching to the confines of vSanta Lucia Bay. It appears 
to be gradually retreating northwards, following the big game. 

Ths fly is flguwl in Proc. Zool Soe ,, 1850, and by Prank Oates, Afatabela 
Land and like Victoria FallSf 1881 

TUAM, a market town and episcojial city of Galway, 
Ireland, is the terminus of the Athenry and Tuam Hail way, 
and lies 20 miles north-east of Galway and 129 west of 
Dublin. An abbey was founded here toward.s the end of the 
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5th century, and in the beginning of the 6th an episcopal 
see by St Jarlath. The new Protestant cathedral of St 
Mary occupies the site of the original cathedral, built in 
1130, and includes the chancel arch of the ancient building, 
now forming the great doorway, — a very fine specimen of 
the ojd Bomanesque. The Roman Catholic cathedral in 
the later Early English style is one of the finest modern 
Catholic churches in Ireland. A^ioining it is the Roman 
Catholic college of St Jarlath, usually called the ‘*New 
College,” founded in 1814 for the education of candidates 
for the priesthood. To the west are the archbishop’s 
palace and a convent of Presentation nuns. The other 
public buildings are the workhouse, the dispensary, and 
the market-house. The town has a considerable retail 
trade, and is a centre for the disposal of agricultural pro- 
duce. From 4223 in 1871 the population decreased to 
3567 in 1881. 

The see of Team was raised to an archbishopric about 1152. 
Under the Church Temporalities Act of 1839 it was reduced to a 
bishopric, but is still the seat of a Roman Catholic archbishop. It 
received its first charter in the 11th year of James I. It formerly 
returned two members to parliament, but was disfranchised at the 
Union. 

TUAMOTU ARCHIPELAGO,! a broad belt of seventy 
coral islands lying between 14** 5' and 23^ 22' S. lat. and 
134“ 25' and 148“ 40' W. long., and now under the pro- 
tection of France. They trend in irregular lines in a north- 
west and south-east direction, and cover 1500 miles of the 
Pacific, the easternmost Tuamotus being 3600 miles from 
Peru,3 With the exception of a few insignificant islands 
the archipelago consists of atolls (see Corals and Pacific 
Ocran), mostly chains of low islets that crown the reefs 
and sometimes also obstruct the deep lagoons which they 
encircle. The largest island, Nairsa (Dean’s Island), with a 
lagoon 45 miles long by 15 wide, is made up of twenty 
islets. Fakarava, the next in size, consists of fifteen islets, 
and its oblong lagoon affords the best anchorage in the 
group. Hao has fifty islets, and its lagoon is dangerously 
studded with coral The symmetrically placed eleven 
islets of Anao suggested to Captain Cook the name of 
Chain Island. Matahiva, Mau, and Mururoa are good 
specimens of the horse-shoe-shapod atoll Nengonen- 
gone, Fangataufa, and Marutea, true lagoon islands, form 
unbroken rings round their lake-like lagoons. In a few 
of the smaller atolls the lagoons have been completely 
silted up. To the south-east lie the Gambier Islands, a 
cluster of four larger and many smaller volcanic islets, 
enclosed in one wide reef. The wooded crags of Mangareva, 
the largest islet, 5 miles in length, rise to a height of 1300 
feet and are covered with a rich vegetation, quite Tahitian 
in character; but, as in the other Tuamotus, there is a 
dearth of animal life. This group was discovered by 
Captain Wilson of the London Missionary Society in 1797. 
Tahitian teachers were sent thither in 1834 ; but Catholic 
missionaries followed in 1836, and converted the entire 
population. The natives, once very numerous, now number 
less than a thousand, and are still decreasing. Cannibal- 
ism was formerly prevalent. In physique, language, re- 
ligion, and custom the Gambior Islanders closely resemble 
the BArotonga^ Beechey surveyed the group in 1826, 
and D’Urville in 1838. Pitcairn Island and a few unin- 
habited rocks lie still farther to the south-east. The 
Tuamotus are healthy and as a rule have a lower mean 

^ Thera is no collective name for the archipelago among the 
Tnamotuans themaelvee, bat the Tahitians call it Paumotu (ue., 
Cloud of Islands). The group is Bougaixiville's Dangerous Archipelago, 
Fleurieu's Bad ^ Krusenstern’s Low Islands, and the Pearl Islands 
of trsdere. 

^ Distinct names have been given to eight clusters of the archi- 
pelago, — Disappointment Islands, King George’s Islands, Polliser 
Islands, Baeffsl^ Islands, Two Groups, Duke of Gloucester Islands, 
Aettson or Amphitrite group, and Gambier Islands. 


temperature than Tahiti The easterly trade winds prevaiL 
Rain and fogs occur even during the dry sedeou. The 
stormy eeason lasts from November to liforcb, whea de- 
vastating hurricanes are not uncomn^on and a south- 
westerly swell renders the western shores dangerous. 
Plants and animals are very meagrely represented, even 
more so fiban in the atolls of Micronesia. Cocoa-palms 
and the pandanus thrive on many of the islets, and the 
bread-fruit, banai^ pine-apple, and arum have Imn intro- 
I duced from Tahiti into the western islands. Mammals 
are represented by a rat ; among land-birds a parakeet, a 
thrush, and a dove are noticeable ; and of reptiles there is 
only one lizard. Insects are scarce. But the sea and 
lagans teem with turtle, fish, mollusks, crustaceans, and 
zoophytes. Coral grows luxuriantly everywhere. From 
the abundance of peari-oysters the archipelago gets its 
name of Pearl Islands; pearl-fishing indeed is the only 
remunerative industry. Under French control the newest 
appliances for obtaining shells have now mostly superseded 
the laborious divi^ of the natives. The Tuamotus are 
very thinly inhabited by a fine strong Polynesian race, 
more muscular and mostly darker-skinned than that inhabit- 
ing Tahiti. In the west considerable intermixture with 
other races has taken place. Of the habits of the people 
little is known, and many of the islands are still marked 
“hostile inhabitants” on the' English Admiralty charts. 
In the eastern islands cannibalism existed. Tattooing is 
not universal Clothing and ornaments are very scanty. 
The huts are mean square buildings, often mere shelters 
of leaves. Good outrigger and single and double canoes 
are built, the larger ingeniously stitched together of small 
pieces of drift wood. Fishing with net and hook is much 
practised. Food besides fish consists almost exclusively of 
cocoa-nuts and pandanus fruit. Water is scarce. 

Magellan's first discovery of land after reaching the Pacific in 
1520 was one of the Tuamotus. Various portions of the archipelago 
were in turn crossed by Queiros (1605), Lcmaire and Schouten 
(1616), Roggeween (1722), Byron (1765), Wallis (1767), Bougain- 
ville (1768), Cook (1769), the ‘‘Duff” (1797), Kruaenstern (1808), 
Kotzebue (1816), FiUroy (1835), D’Urville (1838), and Belcher 
(1840). The first systematic survey was instituted in 1818 by 
Bellinghauscn, and was continued in 1823 by Duperry, in 1826 by 
Beechey, and in 1839 by Wilkes. Thanks to tliese many explorers, 
the islands have been christened and rechristened with a chaos of 
Spanish, Dutch, English, French, German, and Russian names. 

Seethe narratives of the various explorei-s cited above, and Meinicke, Jnsela 
des stillen Ocean$ (Leipsic, 1876) ; for mueml statistics and an account of the 
peail'flsheries, see Notices Colontales, Paris, 3886. * 

TUBERCLE. See Pathology, vol xviii. p. 406, and 
Phthisis. 

TUBEROSE, The cultivated tuberose (PoliantAes tvber- 
osa) is allied to the Mexican agaves and is a native of 
the same country. The tuberous root-stock sends up a 
stem 3 feet in height, with numerous lanceolate leaves and 
terminal racemes of white funnel-shaped, very fragrant 
flowers. Each flower is about 1 J inches long, with a long 
tubo and a six-parted limb. The stamens are six in 
number, emerging from the upper part of the tube, and 
bear linear anthers. The ovary is three-celled; but the 
mature fruit and seed are not botanicall^ known. The 
plant is largely grown in the United States and at the 
Cape of Good Hope for export to England, as it is found 
that imported bulbs succeed better than those grown in 
the United King^iom. The cultivated plants have double 
flowers and require a rich soil, considerable heat, and, at 
first,, abundance of water. 

TUBINGEN, the university town of Wiirtemberg, is 
picturesquely situated on the hiky and well-wooded banks 
of the Neck^, at the junction of the Ammer and Stein- 
lach, 18 miles south of Stuttgart, and on the S.E. border 
of the Black Forest The older town is irregularly built 
and unattractive, but the newer suburbs, chief of 
which is the Wilhelmsstrasse, are handsome. The most 
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eonspicuous bx^lding is the old ducal castle of Hoben- 
tilbingen, built iu 1507-*! 540 on a hill overlooking the 
town, and now containing the university library, observe- 
tory, chemical laboratory, 4^. Among the other chief 
bui^ngs are the quaint old Stiftskirche (1469-83), and 
the hew aula and numerous institutes of the university, all 
of which are modem. A monument was erected in 1873 
to the poet Uhland (1787-1862), who was born and is 
buried here. Tubingen’s chief claim to attention lies in 
its famous university, founded in 1477 by Duke Eberhard. 
The university adoj^ed the Reformed faith in 1534, and 
Ifi 1536 a Protestant theological seminary— the so-called 
Stift — was incorporated with it. In 1817 a Roman 
Catholic theological faculty (the “ Convict ”) and a faculty 
of politics and economics were added, and in 1863 a 
faculty of science. The leading faculty has long been that 
of theology, and an advanced school of theologicd criticism, 
the founder and chief light of which was F. C. Baue (q-v.)^ 
is known as the Tubingen school. Melanchthon was lec- 
turer at Tiibingon before he was summoned to Wittenberg. 
The university is attended by about 1400 students, a con- 
siderable proportion of whom are foreigners, and has a 
teaching staff of 53 professors, 17 extraordinary professors, 
and 10 lecturers. The commercial and manufacturing 
industries of the town are slight. Printing, book-selling, 
the manufacture of surgical and philosophical instmments, 
and the cultivation of hops, fruit, and vines are among the 
leading occupations of^ the inhabitants. The population 
in 1886 was 12,660 (11,708 in 1880). The country in 
the neighbourhood of Tubingen is very attractive ; one of 
the most interesting points is the former Cistercian monas- 
tery of Bebenhausen, founded in 1185, and now a royal 
hunting-chateau. 

Tubingen is mentioned as a strong fortress in 1078. In 1342 it 
was purchased by the count of 'Wuitembergi whose descendants 
afterwards acquired the title of duke. The treaty of Tubingen is 
the name given in German history to an arrangement in 
1514 between Duke ITliich and his subjects, by which the laltor 
acquired various rights and privileges on condition of relieving the 
former of his debts. The town was captured by the Swabian League 
in 1519, by Tiircnne in 1647, and again iu lass' by the French, 
who destroyed the fortifications, Tubingen w^as made a garrison 
town in 18/5 

TUCKER, Abraham (1705-1774), holds a place of his 
own among the English moralists of tlie 18th century. 
He was born in London, of a Somerset family, on 2d 
September 1705. His father, a wealthy city merchant, 
died in his son’s infancy, leaving him to the guardianship 
of his uncle, Sir Isaac Tillard, a man of a rare integrity 
of character, to whom Tucker never failed to acknowledge 
a deep debt of gratitude. In 1721 Tucker entered Merton 
College, Oxford, as a gentleman commoner. Here he 
devoted himself chiefly to philoso}>hical and mathematical 
studies, but also found leisure to master French -and Italian, 
and to ac<j[uiro considerable proficiency in music. He after- 
wards studied law at the Inner Temple, but as his fortune 
made him independent of a profession ho was never called 
to the bar. In 1727 he bought Betch worth Castle, near 
Dorking, where he passed the remainder of his life, occu- 
pied, in addition to his favourite studies, with the usual 
pursuits of a well-to-do country gentleman. He took no 
part in politics, however, and oven wrote a pamphlet, The 
CowrUry GcTUleman^a A dvice to his Son on the Svhject of 
Party Clubs (1755), cautioning young men against the 
dangers of rashly pledging themselves to political principles 
and measures of which their riper judgment may disapprove. 
In 1736 Tucker married Dorothy Barker, the daughter of 
a neighbouring landed proprietor. His wife, to whom he 
was fondly attached, died in 1754, leaving him with two 
daughters. “ As soon as the first excess of his grief was 
somewhat mitigated,” we are told, “ he occupied liimself 
in collecting together all the letters that had nassed between 
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them at periods when they were accidentally separate* 
from each other, which he transcribed twice over, under th 
title of * The Picture of Artless Love.’ One copy he gav* 
to Mr Barker, his father-in-law, and the other he kept, am 
frequently read over to his daughters.” He took an active 
part in the education of his daughters, and from this time 
onward began to occupy himself with the composition ol 
the work by which he is kno\vn— Light of Natun 
Pursued. He made several sketches of the plan of his 
work, one of which-— in dialogue — he went the length of 
printing before finally deciding on the method he should 
pursue. He also sought qualify himself for authorship 
by the study of the most elegant Greek and Latin classics 
and by translating the most admired passages of Cicero, 
Demosthenes, and Pliny several times over. Moreover, 
after his work was written, he twice transcribed it with 
his own hand. In 1763 he published a specimen under 
the title of “ Free Will.” The strictures of a critic in the 
Monthly Review of J uly 1763 drew from him a pamphlet 
called Man in Quest of UimseJf by Cuthhert Comment. 
This, as its sub-title states, is “ a defence of the individu- 
ality of the human mind or self ” ; it has been reprinted 
in Parr’s Metaphysiml Tracts (1837). In 1765 the first 
four volumes of his work were published under the pseudo- 
nym of Edward Search. The remaining three volumes 
did not appear till after his death. His eyesight failed 
him completely in 1771, but his cheerfulness did not leave 
him. He contrived an ingenious apimratus which enabled 
him to write so legibly that the result could easily be tran- 
scribed by his daughter. In this way he completed the later 
volumes, which were ready for publication when he was 
seized by his last illness. He died on 20th November 1 774. 

A second edition of The Light of Nature appeared in 1805, with 
a short life of the author by hjs grandson, Sir H. P. St John Mild- 
may, which forms tho sole biograplucal source. The work has 
since been repeatedly re-pnblishcd m two largo closely printed 
volumes. A useful abrid^nont was published (anonymously) by 
Hazlitt in 1807 ; for, as no truly says, it is “swelled out with 
endless repetitious of itself. The author was a piivate gentleman, 
who wrote at his ease, and for his own amusement. When a 
subject presented itself to him, ho exhausted all he had to say upon 
it, and then dismissed it lor another. If the same subject recurred 
again iu a difierent connexion, ho turned it over in his thoughts 
afresh ; as his ideas arose in Ids mind, he committed them to paper ; 
he repeated the same things over again or inserted any new o&erva- 
tiou or example that suggested itself to him in confirmation of his 
argument ; and thus by tho help of a new title, and hy giving a 
dllibreut application to the whole, a new chapter was conijdeted. 
By this means, as he himself I'emarks, liis writings arc rather a 
' tissue of loose essays than a regular work.’* In spih5 of Tucker’s 
elaborate caiv m composition, there is no doubt that this fairly 
characterizes tho rambliug prolixity of his book ; but it may be 
questione<l whether an epitome can » onvey the re.il merits of such 
a style and treatment— qualities whieii ha\c earned for Tucker 
from Sir James Mackmtosli tho designation of a '* metaphysical 
Montaigne.” These are his sound hearty common sense, the origin- 
ality of a man wdio looks at everything for liimscslf completely 
nntrammolled by system, a remark.ablo ajdness in illustration, and 
occasional gleams of a mild humour Though the The Light of 
Nature embraces in its scope many psychological and more strictly 
metaphysical diseassions, it is chiefiy in connection with ethics 
tliat Tucker’s speculations are remembered. This is tho subject 
which tho author x»uts into tho foreground himself; from his 
earliest youth, ho tells us, his thoughts took a turn “toward 
Searching into the foundations and measures of right and wiong.” 
In some important jioints Tucker anticipates tlic utiJitarianism 
shortly afterwards systematized by Paley, and Paloy, it may be 
noted, expresses in the amplest terms his obligations to hi.s prede- 
cessor. “ Every nian*8 own satisfaction ” Tucker holds to dp tho 
ultimate end of action ; and satisfaction or plcasuic is t rie and the 
same in kind, however much it may vary in dcgiec. Tins universal 
motive is further connected, as by Paley, through tlie will of God, 
with the “ general good, the root whore out all our rules of conduct 
and sentiments of honour are to branch.” I'ucker adopts from 
Hartley the principle of association, or, as he calls it, “ translation,” 
to explain the formation of the moral sentiments and the phenomena 
of disinterested action generally. In Ins general analysis of the 
mind he professes to follow Locke, though vith groat latitude in 
details, and even in much that is not matter of detail. 
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TUCKEE, JosuH (1711-1799), dean of Gloucester from 
1 758, a sagacious and candid writer on politics and political 
economy. See Political Eookokt (vol. xix. p. 365). 

TUCSON, a city in Pima county, Arizona Tenitoiy, 
United States, is situated in 32"* 13' N. lat. and 110* 53' 
W. long, at an elevation of 2403 feet above the sea, upon 
the Santa Cruz river and on the Southern Pacific Bailroad, 
about 70 miles from the Hexicah frontier. The surround-^ 
ing country is arid and barren, except where it has been 
fertilized by irrigation. The climate is exceedingly hot 
and dry. The principal industries of Tucson, besides stock- 
rearing, are connected with toinipg, as it is a supply point 
for mining districts in the neighbouring mountains and has 
several smelting works. The population, which in 1860 
was 915, in 1870 3224, had grown by 1880 to 7007, and 
in 1887 was estimated to number nearly 10,000. About 
one-half are of foreign birth, a large proportion being 
Mexicans. Tucson is one of the oldest settlements in the 
United States, having been founded as a Jesuit mission by 
the Spaniards in the 17 th century. 

TUCUMAN, or, more fully, San Miguel m Tuouman, 
capital of the province of Tucuman, in the Argentine Ee- 
public, is a straggling town, on the right bank of the Tala 
(a subtributary of the Rio Salado), at the eastern base of 
the Sierra do Aconi^nija, in 26*’ 50' S. lat. and 64* 35' W. 
long. It is connected by rail with Cordova and Rosario. 
The surrounding district is fertile, and also produces excel- 
lent timber, leather and sugar are the principal objects 
of zndustiy. The population was recently estimated at 
17,000. 

TUDELA, a city of Spain, in the province of Navarre, 
is situated on the right bank ^ the Ebro where it is joined 
by the Queyles, and on the railway from Zaragoza to 
Pamplona, about 50 miles to the north-west of the former 
city. The Ebro is here crossed by a fine old bridge, 400 
yards in length, consisting of seventeen arches. The only 
building within the town of any interest is the fine church 
of Santa Maria, founded in 1135 and consecrated in 1188, 
the doorways and cloisters being specially rich in sculptural 
ornamentation. The manufactures of the place (cloth, 
silk, pottery) are unimportant. There is some trs^e in 
wine and oil. The population within the municipal 
boundaries in 1877 was 10,086. 

Tttdela, anciently Tutelar was the birthplace of the celebrated 
mediaval traveller Benjamin {q,v») of Tndela. It was made an 
episcopal see in 1783, which was suppressed in 1851. 

TUDOIV House of. See Henry YIL and Lancaster, 
House of, vol. xiv. p. 257. 

TUKE, Samuel (1784-1857), English philanthropist, 
son of Henry Tuke, born at York in 1784, greatly advanced 
the cause of the amelioration of the condition of the in- 
sane, and devoted himself largely* to the York Retreat, the 
methods of treatment pursued in which he made more 
widely known by his DtBcription of the Retreat near Yorky 
Ac. (York, 1813). His writings on the construction of 
asylums and on other subjects connected with the insane 
are well known. He died in 1857. 

TUKE, William (1732-1822), English philanthropist, 
was bom at York in 1732. He devoted himself to many 
philantimpic olgects, but his name is more especially 
known in connexion with the humane treatment of the 
insane, for whose care he projected in 1792 the Retreat at 
York, which became famous both abroad and in Great 
Britain as an institution in which a bold attempt was 
made to manage lunatics without the excessive restraints 
then regarded as essential. Not less remarkable was the 
departure from the beaten track of treatment in regard 
to copious bleedings and the fre^ent administration of 
emetics and depressing remedies. The asylum was entirely 
under the management of the Society of Friends and 


remains so at the present time, but there are a lar^ 
number of inmates not connected in any way 'with ws 
body. Tim original character cf the methods pursued at ' 
the Retreat attracted much attention, and its marked suc- 
cess led, to comparisons being made between it and other 
establishments, the abuses in some of which became so 
notorious as to be brought under the notice of parliament, 
and led to more stringent legislation in the interests of 
the insane. The condition of this unfortunate class became 
greatly improved in consequence. Wflliaia-Tuke did not 
live to see the most important of the Acts pass^, but 
when he died,, in 1822, the superiority of the ti^tmmtt 
adopted at the Retreat was fully acknowledged. 

See Report qf the Select OonimtUee cf the Rbues qf Ommme, 1816- 
1818 ; Dr Conolly, Treatmv/U qf the Imam without Mechanical 
Sedraintey 1856 ; Dr Hack Tuke, Chajdere in the Midory qf ike 
Inmm in tihe BrUUh Islee, 1882. 

Hbnky Tuke (1756-1814), eon of the preceding and father of 
Samuel Tuke, co-operated with hie father in the reform at the York 
Retreat. He was the author of several moral and theological 
treatises, which have been translated into German and French. 

TULA, a government of central Russia, bounded by 
Moscow, on the N., Ryazaii on the E., Tamboff and Or^ 
on the S., and Kalu^ on the W., has an area of 11,950 
square miles. It is intersected from south-west to north- 
east by a gently undulating plateau, from 950 to 1020 
feet in height, which separates the drainage area of the 
Oka from that of the l)on. The average elevation of 
Tula is about 800 feet, and its Cfuface is an undulating 
plain ; but the rivers flow in valleys so deeply cut and so 
scored with ravines that in their neighbourhood the country 
assumes the aspect of a hilly region. Devonian limestones, 
dolomites, and sandstones appear chiefly in the south-west ; 
Lower Middle Carboniferous limestones and clays 
occupy the remainder of the area. The former contain 
deposits of coal, which are now worked (chiefly at Malevka 
and Novoselsk) to the extent of nearly one and a half 
million cwts. annually. Jurassic clays are found in patches 
here and there. Glacial boulder clay covers most of the 
region, while Lacustrine deposits are widely spread in the 
valleys and degressions. Iron-ore is found all over the 
government; limestone, fire-clay, and pottery clay are also 
obtained. The soil is black earth in the south and east 
and clay or sandy clay in the north-west. Tula is watered 
chiefly by the Oka and its tributaries (Upa, Zusha, Osetr, 
and Pronya). The Don rises in Lake Ivan-Ozero (which 
feeds also a tributary of the Oka), and has a course of 
35 miles within Tula. It is not navigable, and Peter I.*s 
attempt to connect it with the Oka by means of a canal 
was never carried out. Lakes and marshes (chiefly in the 
north-west) are few. Forests (8 per cent, of the area) are 
rapidly disappearing. The climate is less rigorous than 
that of Moscow, the average yearly temperature being 40**2 
Fahr. (January, 13**8; July, 67**5). 

The flora of Tula doBorves some attention as marking the trans- 
ition from that of the south-east steppes to that of north-west 
Russia. A Hue drawn on the northern slope of the water-parting 
already mentioned (a few miles to the south of the city of TuliO 
divides the province into two parts, of which the southern is a 
black earth region and the other is chiefly covered with boulder 
clay. The boundaiy is marked by a series of crown forests — 
formerly a means of defence against the nomad tribes, whence their 
name Zasyeka— which at the same time constitute a line that is 
not passed several species charaoteristiQ of the steppe region, 
such as the JAlia of the steppes, LUitm Martagont MmmJUmmy 
Lathyrue via^ormie^ Oeramum eanguineumy Pyrethnm corym- 
hosump and SerraMtla hderophylla On the other hand, several 
northern spedes, which axe quite ^mmon in the marshes of Mos- 
cow, do not penetrate into Tula, and several others, such sa Linnma 
borate, Yiolajpakietrie, Oireiwnpalustre, Yedicuhriepaluetris, do 
not cross the Zasyeka. The same forests shdter several northern 
species which do not appear either* in northern or southern Tula, 
as alfb several southem herbaceous plants which are now cmly 
occasionally met with in the black earth steppes south Russia. 
Several Y^-£uropean plants (Sanieula eurqpmt, Careat rematOf 
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€ftph«km£h«m Allium urHnum) find their eaetem Umits 

in Tula* AnuUier intereetiag feature ia the extension down the 
vidley of the Qka> not only of pine-foreata, which are not found 
elsewhere wsthiu the province, out also of meny herbaceous plants 
origixuiUy ttom the soutii or south-west. The steppe flora of Tula 
is being rapidly impoverished in consequence of the spread of agri- 
culture : many steppe plants are now found only lu their last 
retreats on tibe dry uncultivated limestone crags. 

The population of the government (750,000 in 1777) in 1888 
was 1,A0,000, of whom 115,770 were urban. They are all Great 
Busshms, and either Orthodox Greeks or Baskolnika Their chief 
' occupation is agriculture, 70 per cent of the area being arable. 
Neany one-half of the soil belongs to landlords and merchanta, and 
'^e o&er half to the peasant communities (58 per cent of the area, 
and 58 per cent of the land under culture). The crops for 1888-85 
avstaged 7,574,200 quarters of grain and 10,172,000 busliels of 
iiotatoes, largely used for distilleries. Beet-root culture is increasing 
(8520 acres in 1885, yielding 59,800 cwts. of sugar). The growth 
of tobacco is also spreading (10,000 cwts. in 1885). There were in 
1883 880,020 horses, 208,500 cattle, and 786,000 sheep. Manu- 
factures are rapidly developing ; their aggre^te production was 
valued at iSl, 649,720 in 1888 (distilleries £298,956, eugar-works 
£601,827, tanneries £148,856, iron works, brass works, &c., about 
£150,000). Petty trades, especially the manufacture of tea-urns, 
small brass ware, and harmoniums, and also weaving, are extensively 
carried on and support a lively export trade ; tinioer, raw metals, 
and various manufactured wares are imported. The TOvemment ia 
traversed by the Moscow and Sebastopol and the Byashak and 
Vyazemsk Bailways, as well aa by the Oka. The government 
is divided into twelve districts, the chief towns of which, with 
their population in 1882, are Tula (see below), Alexin (4960), 
liogoroditsk (8080), Byeleff (9300), Epifah (8820), Efremotf (7770), 
Kashira (4610), Krapivna (1560), Novoail (4660), Odoeff (5140), and 
Tcherli (2675). Byeleff, Alexin, and Kashira are important loading 
places on the Oka. The villa^s Malevka (coal-mines) and Niki- 
tino have more than 5000 inhiAitanta each. 

History ^ — Before the Slavonic immigration, the territory of Tula 
was inhabited by the Mordves on the north and the Mestchers in 
the south. The Slavs who occupied the Oka belonged to the branch 
of the Yyatichis, who were soon com{)elled to pay a tribute to the 
Khazars. Subsequently the territory on the ()ka belonged to the 
principality of Tchemigoff, thus maintaining its connexion with 
south-west Kussia. In the 14th century part of it fell under the 
rule of Eyazafk and Moscowi while the remainder was under Lithu- 
anian dominion till the 15th century. Several of the towns of 
Tula were founded in the 12th century, hut the colonization of this 
fertile region went on slowly on account of the raids of the Tatars. 

TULA, capital of tho above government, is situated on 
the Upa, 120 miles by rail to the south of Moscow. Other 
railway lines connect it with Byazail and OreL It is built 
in the broad but low, marshy, and unhealthy valley of the 
Upa and is divided into three parts, — tho Posad on the 
left bank, the Zaryetskaya or Oruzheinaya on the right 
bank, and Tchulkova between the Upa and the Tulitsa. 
It ia an old town of Old Russia, but its growth began only 
towards the end of the 18th century after the manufacture 
of arms had commenced, and now (1887) its population has 
reached 65,100 (63,500 in 1882). They are employed 
chiefly either at the imperial gun factory or at numerous 
private factories (about 130, with 4350 men) and small 
workshops. The main branch of the industry is the making 
of rifles (from 20,000 to 30,000 annually). Next in im- 
poiitance comes the manufacture of mmovars (tea-ums), 
in which more than 5000 persons are engaged. All sorts 
of cutlery and ironmongery are manufactured in the sm^l 
workshops of Tula, which have a high repute in Russia. 
No fewer than 240,000 harmoniums are turned out annually; 
nearly 150,000 cwts, of steel, iron, and brass are imported 
every year for this industry alone. 

The town of Tula ia first mentioned in 1147 ; but its former site 
aeema to have been higher up the Tulitsa. Its wooden fort was 
replaced in 1514-1521 by a stone “kreml,” which still exists. 
Boris Godunoff founded a gun factory at IHila in 1595, and in 1682 
a Dutchman, Winius, established an iron foundry. Michael Alexis 
and Peter I., especially the last-named, took great interest in the 
gun factories, and huge establishments were built in 1705 and 171 4, 
which soon turned out 15,000 rifles in a year, Catherine II. and 
]^ul I. further improved the manufactures, which during the wars 
with France simplied more than half a million rifles. 

.TULIP {2^ipa)i a genus of bulbous herbs belonging 
to the LUicicex. The species are found wild along the 


northern shores of tho Mediterranean, in the Levan 
Annenia, Caucasus, Persia, Central Asia, and iighanista 
The cup-^ped flowers have six regular segments in tv 
Tow^ as many free stamens, and a three-celled ovary with 
sessile stigma, which ripens into a leathery many-seedc 
capsule. The species are numerous, and are distinguishe 
one from another by the scales of the bulb being woolly ( 
smooth on the inner surface, by the character of the flowe 
stalks, by the fllaments being hairy or otherwise, and b 
other characters. Owing to tho groat beauty of the flowei 
they have been favourites in European gardens for two c 
three centuries, and have been crossed and recrossed till i 
has become almost impossible to refer the plants to thei 
original types. The early flowering “Van Thol” tulips 
the segments of which are mostly scarlet with yellow edges 
are derived from T, suaveolmSf a native of the Caspia: 
region. ^ T, Gemeriana^ a native of Armenia and centra 
Russia, is the origin of some of the later flowering varieties 
T. puhe9cem, thought by Mr Baker to be a hybrid betweei 
the two species just named, is the source of some of th 
early flowering kinds known as “ pottebakker,*® Ac. 1 
octUus Bolu and T, Cltmana are lovely species, natives o 
southern France, and T, sUvestrisy with elegant yollo^ 
pendulous flowers, is a doubtful native of England 
During the last few years, owing to the exertions o 
Russian natmulists, a large number of new species hav 
been discovered in Turkestan, and introduced into Europe 
Some of these are very beautiful, and render it probabl 
that by intercrossing with the older species still furthe 
difficulties will be presented in the way of identification 
These difficulties are further enhanced by the fact that 
quite apart from any cross-breeding, the plants, whei 
subjected to cultivation, vary so greatly in the course o 
two or three years from the original species from whicl 
they are directly descended that their parentage is scarcel} 
recognizable. This innate power of variation has enabled 
the florist to obtain, and ultimately to “ fix,’’ so many re- 
markable varieties. At the present day tulips are less 
fashionable than they once were, and consequently the 
enormous prices given for now or improved varieties no 
longer obtain, though, even now, two and three guineas are 
asked for special bulbs. It must, however, be remembered 
that tho “ tulipomania ” of the 17th century was really a 
form of gambling, in which admiration of tho flower and 
interest in its culture w-ere very secondary matters. Tulips 
were introduced into the Low Countries in the 16th century 
from Constantinople and the Levant by way of Vianna and 
Venice. Tlmre is a legend that an Antwerp merchant, to 
whom bulbs were sent, cooked them for onions ; and to 
this day the natives of some parts of Persia and Afghanistan 
use the bulbs of Tulipa chrysantha for food. The mode 
of growth of a tulip bulb is worthy of attention. In spring, 
at the flowering period, each bulb is a composite structure. 
It consists, first, of the bulb of the year, which produces 
the flowers and the leaves. From the axil of one (or more) 
of the scales of tho flowering bulb emerges a secondary 
bulb, destined to form leaves arid flowers for the next 
season’s growth. In like manner from tho side of the 
second generation aro produced tertiary bulbs, which flower 
in the third year after their formation. Each bulb, there- 
fore, has an existence of three years, flowering in the third 
year, and dying afterwards, so that tho bulb planted in 
the autumn is not the same ono that flowered in tho 
spring, but a second generation. For the cultivation of 
tulips, see Hoeticultukk, vol. xii. j). 259. 

TULLE, a town of France, chef-lieu of the department 
of Corrijzc and a bishop’s sec, is 61 miles east-north-east 
of P4rigueux by the railway from Bordeaux to Clermond- 
Ferrand. The town rises picturesquely on both banks of 
the Corr5ze, a sub-tributary of the Dordogne. The Corr6ze, 



crossed by four bridges, flows between embankments, and 
the narrow streets on the steep left bank are connect^ by 
stairs. Of the 12th*oentc^ cathedral only the porch md 
the nave of six bays remain, the choir and transept having 
been destroyed in 1793 ; but there is a 14th-century tower, 
with a flne stone steeple. The neighbouring cloister (13th 
century) is being restored. The abbot’s house (15th century) 
has a carved doorway and well-preserved windows; and 
some curious houses of the 19th^ 13th, and 14th centuries 
still exist. Tulle possesses normal schools for male and 
female teachers, and is the headquarters of the Historical 
Society of Lower Limousin. The principal industry is the 
manufacture of firearms. The Government establishments 
employ from 1500 to 3000 workmen, and can turn out 
70,000 guns annually. Manufactories for the variety of 
lace called “tulle” were first established here. There is 
a collection of the firearms of all nations. The population 
in 1886 was 10,635 (commune 16,275). 

Tulle ( TvJt/da, owed its importance in the Middle 

Ages to an abbey founded by St Martin, or, according to another 
authority, in the 7th century, which was raised to a bishopric in 
1317. Ma$caroti*was bishop in the 17th century. The town was 
taken hy the Knglish in 1346, and was subsequently ravaged by the 
Block Death, it was again concmored by the English in 1369 ; 
but, when the inhabitants snccoeded in freeing themselves, they 
were exempted from all imposts by Charles V. The viscount of 
Turenne, leader of the Protestants, tried in vain to seize Tulle in 
1577, but was successful in 1585. 

TULLE, a term restricted in England to a fine bobbin- 
net of silk, used for veils, scarves, millinery purposes, and 
trimmings of ladies* dresses, dec. The French used the 
word to mean all machine-made lace the basis of which 
is the intertwisted net -work made on the bobbin -net 
machine. The word is derived from the town of Tulle in 
France (see above). 

TULLOCH, John (1823-1886), Scottish theologian, 
was born at Bridge of Earn, Perthshire, in 1823, went to 
school at Perth, and received his university education at 
St Andrews and Edinburgh. In 1845 he became minister 
of St Paul’s, Dundee, and in 1849 of Kettins, in Strath- 
more, where he remained for six years. His literary gifts, 
shown in his contributions to various reviews, as well as 
his talent for society drew attention to him, and in 1854 
he was appointed to the principalship of St Mary’s College, 
St Andrews. The appointment was immediately followed 
by the appearance of his Burnet prize essay on Theism, 
At St Andrews, where he held along with the principal- 
ship the post of professor of systematic theology and 
apologetics, his work as a teacher was distinguished by 
several features which at that time were new. He lectured 
on comparative theology and treated doctrine historically, 
as being not a fixed product but a growth. From the 
first he secured the attachment and admiration of his 
students. In 1862 he was appointed one of the clerks of 
the General Assembly, and from that time forward he took 
a leading part in the councils of the Church of Scotland. 
In 1878 he was chosen moderator of the Assembly. No 
one, except perhaps Dr Kobert Lee, has done more during 
the last generation to widen the national church. Two 
positions on which he repeatedly insisted in the .^embly 
have taken a firm hold of the mind of that church, — ^first, 
that it is of the essence of a church to be comprehensive 
of various views and tendencies, and that a national church 
especially should seek to represent all the elements of the 
life of the nation ; secondly, that subscription to a creed 
can bind no one to all its details, but only to the sum and 
substance, or the spirit, of the symbol. For three years 
before his death he was convener of the church interests 
committee of the Church of Scotland, which had to deal 
with a great agitation for disestablishment. He was also 
deeply interested in the reorganization of education in 
Scotland, both in school and university, and acted as one 


of the temporary board which settled tibie primary school 
system under the Education Act of 1872. His dem toc^ 
place at Torquay on 13th February 1886. 

Talloch*a best known works are collections of biqgraphioil 
sketches of the leaders of mat movements in chnroh history, snch 
as ^e Beforination and roritanism. His most important book, 
JRaHontU Theology and ChriUian PhUoeophg (1872), is one in whidbi 
the Cambridge Platonists and other leaders of dispMionate thoii|^ 
in the 17th oentuiy are similarly treated. He delivered the seeond 
series of the Croell lectures, on the Dodrim of Sim,, which wm 
afterwards published. He also published a small work. The Okriet 
qfthe Chepde and (he Ohrid qf Jxidory, in which the views of Benan 
on the gospel history were dealt with ; a monograph on Taeoal for 
Bkckwooo^s Foreign Classics series ; and a little work, Begimmina 
Life^ addressed to yonng men, wiitten at an earlier period, A Life 
of Tullooh by Mrs Oliphant is in preparation. 

TULLUS HOSTILIUS, third legendary king of Eome, 
is represented as having reigned for tiurty-two years 
(670-638 B.C.). His successful wars with Alba^ Fidenas, 
and Yeii shadow forth the earlier conquests of Latian 
territory and the first extension of the Roman domain 
beyond the walls of Rome. See Rom3E, vol. xx. p. 733. 

TUMKUR, or Toomkoob, a district of Indi& in the west 
of theNandidnig division of Mysore, situated between 12* 
43' and 14* 10' N. lat. and 76* 10' and 77* 30' E. long., 
with an area of 3420 square miles. It is bounded on the 
north by the Bellary district, on the east by Kolar and 
Bangalore, on the south by Mysore, and on the west by 
Chitaldrdg and Hasson. Tumkur consists chiefly of elevated 
land intersected by river valleys. A range of hills rising 
to nearly 4000 feet crosses it from north to south, and 
forms the water-parting between the systems of the Kiishna 
and the Kdveri. The principal streams are the Jayamangala 
and the Shimsha. The minoral wealth of Tumkur is con- 
siderable: iron is obtained in large quantities from the 
hUl sides ; and excellent building stone is quarried. The 
slopes of the DevaiAy-durga Hills, a tract of 18 square miles, 
are clothed with forests, in which large game are numerous, 
including tigers, leopards, bears, and wild hogs. The 
climate of Tumkur is generally considered as equable and 
healthy ; the average annual rainfall amounts to nearly 33 
inches. The Mysore State Railway enters the district at 
the south-east corner and traverses il^to the west. 

In 1881 the population of Tumkur numbered 413,183 (males 
208.253, females 209,930), embraci^ 895,443 Hindus, 17,180 
Mohammedans, and 603 Christians, ^mkur town, eituat^ at the 
base of the Devaray-durga Hills, 43 miles nortli-west of Bangalore, 
with a population of 9909, is the administrative headquarters. The 
cultivated products consist chiefly of millet, wheat, sugar- 
cane, various pulses, and oil seeds. Of the total area 745 square 
miles are cultivated and 1544 cultivable. The chief industries are 
the making of coarse cotton cloths, woollen blankets, and ropes. 
The exports comprise rdgi^ unhuekod rice, cocoa-nuts, areca-nuts, 
earth salt, pulses, and vegetables ; the imports include European 
piece goods, rice, spices, cotton, &c. 

The history of Tumkur is common to the rest of Mysore. After 
the assumption of tlSl administration of Mysore by the British in 
1832 the oistrict received its present name and limite. . 

TUMOUR, See Patholooy^.^ voI. xviii. p. 367, g^nd 
Shbosey, vol xxii. p. 687. 

TUMULUS. See Architeotuxe, vol. ii. p. 384, and 
Babeows, vol iii. 397. 

TUNBRIDGE, or Tonbbibge, a town of Kent, England, 
JB situated on rising ground above the Medway, and on 
the South-Eastern Railway, 41 miles (by rail) south-eiMt 
of London and 33 north-west of Hastings. The Medway 
is crossed by a stoHe bridge, erected in 1776. The town 
consists chiefiy of one long main street and a large number 
of suburban villas. The church of St Peter and St Paul, 
chiefly Decorated and Perpendicular with some portions of 
an earlier date, has lately been restored. The grammar 
school, founded by Sir Andrew Judd, au alderman of 
London, in the 1st year of Edward YI., was rebuilt in 1865, 
rehiodelled in 1880, and extended in 1887. Among otiier 
public buildings are the town hall and market house, tiig 



public hall, and the free library. Some traffic is carried 
on by the Medway, which has been made navigable for 
barges. Tunbrid^^ ware, chiefly sold at Tunbridge Wells, 
is largely manufactured. There are gunpowder mills on 
the l^ks of the Medway; and wool-stapling, brewing, 
and tanning are carried on. The population of the urban 
sanitary district (area 1200 acres) in 1871 was 8209 and 
in 1881 it was 9317. 


earl of Clare, in the reien of Henry I. Tlie castle was besieged by 
William Enfus, was ti&en by John in the wars with the barons, 
and again by !hince Edward, son of Henry HI. Subsequently it 
<*^came the property of the Staffords, and on the attainder of the 
duke of Buckingham in the reign of Henry VIIL was taken posses- 
sion of the crown. It was dismantled during the C^vil War. 
The remains now consist chiefly of a finely preserved gateway flanked 
hy two round towers. Formerly it was defended by three moats, 
one of them formed by the Medway. The lords of the castle had 
right of attending the archbishops of Canterbury on state 
lions as chief butlers. 

^I'UNBRIDQE WELLS, an inland watering-place of 
d, chiefly in Kent but partly in Sussex, is situated 
t^^’^jLmidst of charming and picturesque scenery, on the 
South-l!i|^tern Railway and at the terminus of a branch 
line of tiM^ London, Brighton, and South Coast Railway, 
46 miles (w^y rail) south-east of London and 6 south of 
Tunbridge.^* It owes its popularity to its chalybeate spring 
and its ronn^Qtic situation. The wells are situated near 
the Parade |Wor Pantiles), a walk associated with fashion 
since the tinSKe of their discovery. The houses and shops 
somewhat resemble the Rows at Chester. It 
;h pantiles in the reign of Queen Anne. The 
in a picturesquely irregular manner, and a 
it consists of districts called ** parks,” occupied 
mansions. On Rusthall common, about a 
e town, is the curiously shaped Toad Bock, 
mile south-west the string group called High 
principal public buildings are the pump-room, 
.11, the corn exchange, the public hall, the 
institute, the friendly society’s hall, the dis- 
d infirmary, and the provident dispensary. The 
Wells sanatorium is situated in grounds sixty 
ixtent, and if capable of receiving 150 visiters, 
large trade in Tunbridge ware, which is made 
'unbridge, and includes work tables, boxes, toys, 
of hard woods, such as beech, sycamore, holly, 
', and inlaid with mosaic. The town is governed 
board of twenty-four members. The population 
ban sanitary district (area 3351 acres) in 1871 
‘ and in 1881 24,308. 

n owes its rise to the discovery of the medicinal springs 
*P Lord North, in 1606. Henrietta Maria, wife of Charles 
'to drink the waters at Tunbridge after the birth of her 
Charles. Soon after the Restoration it was visited by 
and Catherine of Bniganza. It was a favourite residence 
I jSe previous to her accession, and fk am that time became one 
le special resorts of London fashion. It reached the height of 
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comparative popularity in J^e latter half of the 18th century, 

3 [id is specially associated with ColW Cibber, Samuel Johnson, 
umberland the dramatist, Garrick, Richardson, Reynolds, Beau 
^NMh, Miss Chudleigh, and Mrs Thrale. The Tunbridge of that 
' “^od is sketched with much graphic humour in Thackeray’s V%r~ 
Though it still attracts an increasing number of visiters, 
importance in reference to London society has considerably 
uHned. 

^’UNO-CHOW, a sub-prefectural city in Chih-li, the 
m^ropolitan province of China, is situated on the banks 
of Peiho in 39* 54' N. kt. and 116* 41' E. long., about 
12 south-east of Peking. Like most Chinese cities, 
;-Chow has appeared in history under various names. 
) founder of the Han djmasty (206 b.g.) it was called 
pn; with the rise of the T’ang d 3 masty (618 a.d.) 
iie was changed to Heueii-Chow ; and at the begin- 
ning oA the 12th century, with the advent of the Kin 
dynastAto power, Heuen-Chow became T’ung-Chow. The 


city marks the highest point at which the Peiho is nav 
gable, and here merchandise for the capital is transferre 
to a canal, by which it reaches Peking. The city, whic 
is faced on its eastern side by the river, and on its othc 
three sides is surrounded by populous suburbs, is upward 
of 3 miles in circumference. The walls are about 45 fee 
in height and about 24 feet wide at the top. They ar 
being allowed to fall into decay. Two main thoroughfare 
run through the city, one connecting the north and sout 
gates, and the other the east and west gates. The plac 
derives its importance from the fact that it is the port o 
Peking. Its population was estimated at about 60,000 i\ 
1887. 

It was at T*ung-Chow that Sir Hariy Parkes, Sir Heniy Itoch, an< 
their escort were treacherously taken prisoners by the Chinese whei 
they were sent forward by Lord Elgin to negotiate terms of peac( 
after the troubles of 1860. 


TUNGSTEN (Germ, wolfram, or, antiquated, $cheel) 
one of the metallic elements of diemistry. The minera 
tungsten (meaning in Swedish “heavy stone”) used t< 
be taken for a tin ore until this was disproved by Cronsted 
Scheele showed in 1781 that it is a compound of lime witl 
a peculiar acid, the metallic nature of which was recog 
nized in the same year by Bergmann. It occurs only as t 
component of a number of relatively rare minerals, th< 
most important of which are wolfram or wolframite 
(Fo, Mn)O.W08, and scheclite (tungsten), CaOWOg (set 
MinerAuLOGy). The metal is prepared from the pure oxide 
WOg by reduction with hydrogen in a platinum tube a1 
a high temperature. It forms resplendent tin-white or grey 
plates, or a dull black powder similar to hydrogen-reduced 
iron. Sp. gr. = 19‘129, water of 4* C. « 1 (Roscoe). It is 
more difficult to fuse than even Manqanesk (g.n). It is 
unalterable in ordinary air ; oxygen and even chlorine act 
upon it only at a high temperature. Hydrochloric and 
sulphuric acid do not attack it. N itric acid attacks it slowly, 
aqua regia readily, with formation of the trioxide WOg. 
Impure tungsten is now being prepared industrially for 
the production of a peculiar kind of steel (see Iron, vol. 
xiii. p. 352), 


Chlorides. — Tungsten forms four chlorides, — WClg, WCI 4 , WCI 5 , 
WCla, The highest, WCJa, ia obtained by heating the pure powdery 
metal in a current of absolutely pure chlorino. In the presence 
of moisture or air oxy-chlorides are produced. It sublimes off as a 
dark red liquid, freezing into crystals. These fuse at 275® C. and 
re-solidify at 270® ; the liquid boils at 346®*7. The so. gr. of the 
vapour is in accordance with the formula at 350® ; at higher tempera- 
tures it dissociates into W Cl# and free Cl, (Roscoe). When the vaitour 
of WCL is passed over heated trioxide, the two bodies unite, WO, 
with 2 WCla into SWOCl,, forming magnificent red needles, which 
fuse at 210^*4 and boil at 227® *5 V. (Wohler). Both compounds, 
WCl« and WOCI 4 , are doconqxksed by water, the oxy -chloride more 
readily, with fonnation of hydrochloric acid and trioxide. For 
other chlorides and oxy-chloridcs, see the ordinary liand-books of 
chemistry. 

Oxides, iro, and and Co7npounds of ThesswUh Eaeh OtJixr, 
— The trioxide, popularly known as tungstic acid, is the more 
imjkortant. Impure trioxide is producible by treating schoelite 
( wOgCaO) with hot hydrochloric acid. Wolframite is not so readily 
decomposed ; but when fused with twice its weight of chloride of 
calcium it glasses into lime salt, obtainable as an insoluble r(3sidue by 
lixiviation of the fuse with water. The oxide obtained toims a yel- 
low lewder insoluble in water and in hydroclilonc acul. To purify 
it, it is washed, dissolved iu aqueous ammonia, and the fiiteml 
solution evaporated, when an acid tungstate of ammonia hi*parat «*8 
out in scales of great purity. These, when heated in air, leave 
behind them a pseiido-morphose of pure yellow oxide, Trioxide of 
tungsten combines with basic oxides into tungstates ; but the pro- 
|)ortion in which it unites with a given base is subject to great 
variation : for instance, the quantity NajsO of soda unites into so 
many definite tungstates witn 1, 2 , 2ji, 21, 2^, i times WO, 

and in each case more or less of water. To each of tlicsc soda 
salt# corresponds theoretically a certain tungstic acid, — to the ralt 
NasOW,0„ for instance, the acid H-OWgOg or HaWa 07 . But few 
of these hydrates actually exist, and they are not individual acids 
in the sense in which the three phosphoric acids arc, except per- 
haps that remarkable substance knoam as metatungstic jicid 
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7 H| 0 , This tcid forms crystals of the stated composi* 
tion ; it dissolves in water and the solution unites with bases into 
meta*tttngstatea. Most meta-tunfistates m soluble in water ; the 
tungstates proper only the alkau salts are so soluble. The soda 
tungstate, SNsuO . 12W03-(>feH90, known as para- tungstate of sods, 
is made industrially by fusing wolfimmito with carbonate of soda 
and lixiviating the fuse with water* The insoluble oxides of iron 
and mangan^ are filtered off ; the filtrate, while still hot, is near^ 
neutralized with hydrochlorie acid and allows to cryst^ize. it 
forms large crystals containing twenty-one. twenty-five, or twenty- 
eight times nfi according to the tmuMtature at which they are 
formed. The salt has been recommended as a mordant in dyeing 
and calico-printing, but has not taken root in these industries. 
Oppenheim and Versmann recommended it before 1862 as the best 
means for rendering textile fabrics uninflammable. If a solution 
of the ^ra-tunjgstate is boiled with hydrated tungstic acid (as ob- 
tained Dv precipitating any ordinary alkaline tungstate solution 
with hydrochlonc acid in the h^t). or is simply mixed with excess 
of acetic acid, the meta-tungstate is formed ; m the latter case it 
separates out as a heavy oil: Meta-tungstate of soda forms octa- 
hedral crystals of the composition Ka^O . 4WO3 + IOH3O. If con- 
centrated warm solutions of this salt and the equivalent quantity 
of chloride of barium are mixed and allowed to cool after addition 
of a little hydrochloric acid, meta-tungstate of barium crystallizes 
out as BaO.eWOj+^H^O. in large quadratic pyramids which are 
very easily soluble in water. From this salt the free acid is easily 
produced by addition of the exact quantity of sulphuric add re- 
quired to predpitate the baryta, and from it any other meta- 
tungstate 18 easily produced. Meta -tungstic acid solution is a 
sensitive and charaoteiistic precipitant for almost all alkaloids 
(strychnine, quinine, kc,). The alkaloid, whatever its name, goes 
down as a fiocculent insoluble meta-tungstate. Tungstic add com- 
bines with phosphoric acid and with silicic acids into highly com- 
plex phospno-tuugstic acids and ailico-tuifgstic acids. Of the for- 
mer there IS quite a soridi, each consisting of one united with 
respectively fourteen, sixteen, eighteen, twenty, twenty-two, twenty- 
four times WO. and six H ,0 of basic water. Of silioo-tungstic 


tihd Teniam eastwards to tbe Pacific, where H oceoiiiea^ 
most 6t the seaboard between Corea and Kamchatka* Zi 
also readhes the Arctic Ocean at twb points, in the MisoVaya 
timdra, west of the Khatanga river, and ina comparatively 
small enclosure in the Yana basm over against the Liakhoff 
(New Siberia) Archipelago* But the Yungoaes proper are 
chiefly centred in the region watered by the three large 
eastern tributaries of the Yenisei, which from them take 
their names of the Upper, Middle nr Stony, and Lower 
Tunguska. Here the Twgoses are known to we Samoyedea 
by the name of ‘Aipa or ^‘younger brothers,^^ implying a 
comparatively reewt immigration (confirmed by other jn* 
dications) from the Amur basin, which appears to be the 
original home both of the Tungueea and of the eloseljo 
allied Manchus* The Amur is still mainly a Tungos river 
almost from its source to its mouth : the Oroches (Orochus), ^ ^ i 
Baurians, Bixars, Golds, Mane^, Sanagira, Ngatkons, J 
Nigidals, and some other aboriginal tribes scatter^ aloi ng 
the main stream and its affluents, — ^the Shilka, Sungari, Jad 

Usuri, — are all of Tungus stock and ^eech. On the .acific 
the chief subdivisions of the race are the Lamuts, r*'”' “ sea 

people,*’ grouped in small isolated hunting conr^® ^^unitiea 
round the west coast of the Sea of Okhot^ father 

south the Yu-pi-ta-tze (“fish clad”), the T ^ *fazi of the 
Kussians, between the Amur delta and Corea. The whole 

race, exclusive of Manchus, numbers pro"' K^i^bably about 
80,000, of whom 15,000 are in the Amur ^^asin, the rest 
in Siberia. 

The Tungus type is essentially Moogolic, being cX hilwharacterized by 
broad flat matures, small nose, wide mouth, thin lb soulips, small black 


luur niues *tv/« huu atK. xi.v/ u* oatiiu wMbor. v/x hxuuo-Xiuxikbuu — . r,» " , — i 7 r V 

acids throe are known, namely, one 4H3O . SiO. . IOWO3 4- 8Aq and somewhat oblique eyes, black lank hair, jfc the I 


two SiO.. l^WO^ssHgO. All Uiese complex acids (both kinds) are 
easily soluble in water. The phospho-aci^ are delicate precipitants 
for all alkaloids. 

The binoxido, WO3. is obtained when the trioxide is reduced by 
hydroMn at a dull red heat. This oxide is very prone to pass into 
tnoxide or tungstate* An interesting and beautiful class of com- 
noiinds of WO9, WOt, and bases are known as tunraten bronzes. The 

first of these was discovered by Wohler. Normal tungstate of soda, , - ^ y 

Na,OWOfc is fused, and trioxide added to it os lone as it dissolves. k«come settled agncultunsts ; but the great bulk of pgs. the race are 
The product ia then heated in hydrogen as long ae wter goes ewey, ** 4 ^ eesenlMy forwt hrate^ i^ng tte remd^ hot^uabloi «* mounte 
rad we enbatance thus reduced u exhausted enccaesiTsly udth wateri f ■■ enu^s. Nearly all lead nomad hves, 1 ^ neorP . 

hydrochloric acid, caustic potash Iqr, and agafai arid water. A lurdMarwgeniinale, whose skins they supply to Buasto andYekut 

residue of the composition Ns*0 . WA+ WO, remains in the shape fa exchangp for provisions, clothing, rad pthei aeceswnea 

of megniaoent gold-like lustrous cubes, of specidc gravity 6-6lY, ?f We- Tlie picturesque and even elegant natonal co«t. tume ahow* 
which conduct electricity like a metsL Only hySoBuoiio acid » ornamentation and general style decided Jawnw,l88 (.e influence, 
dissolves tUs soda-tungsten bronze. There are a number of other due no doubt to long-contmued mtereourse with thsdus, Id nation at 
tmigsten bronzes, all distinguished by metallic lustre rad magni- “"J® P®"«!i pwviona to the spmd of the race from .nated » the ^ur 
fioent purple, red, yellow, or blue colouw. *<» Sibe^ Many of the Tungus tnb^ have beef Bang» l»ptn^, 

Analysis.— OMea of tungsten dissolve fa fused microcosmio salt, therefore, reckoned ra “ G^k Christians ; farters. >t Eussian 

Na,OP, 0 , : the bead becomee blue fa the reducing flame, fa the orthodoxy hra not j^etrated to below the surface, raieat, sid most of 
presence of iron blood -red. and in the oxidizing flame colourless. are still at heart Sharoanists and nature- worshippei, 746 sCSi secrotiy 

When heated on charcoal with (not too much) carbonate of soda or beeping the teeth and claws of wild animals as idols oAustrier amulets, 
cyanide of potassium in the reducinir flame, they yield a tfrey heavy observing Christian ntos only under compulsion. and nt. whether 
i^wder of metal, obtainable by elntmtion. The process^ fa the Christians or p^^ all alike are di^ngutohrf afav^oth,, 
presence of too much alkali. Insoluble tungstates (^p., the ordi- ^ 


exhausted successively with water, 
li ley, and again wim water. A 


complexion, low stature, averaging not more * 

inches ; they are distinguished from other Mongolic^^®' 
souare shape of the skull and the slim, wiry, well-piop<foi^^^ 
This description applies more especially to the Tutc f 
who may be regarded as typical Tunguses, and whc^ie 
other Mongols, oetray no tendency to obesity, ThJL^ 
by the Eussians, according to their various pursuits.H'^ 
Korse, Cattle, Dog, Steppe, and Forest Tunguses. \ 


Jb five feet four 
y^Tlpeoplcs by the 
CU%rtioned firare. 
) fnaguska tribes, 

riear> most 

^y are classed 
as Eeindoer, 
nuuii few have 




carbonate ; the fuse, when treated with water, yields a solution of 
alkaline tungstate. This solution, when mixed with excess of hydro- 
chloric acid, gives a white precipitate of hydrated trioxide, which 
cm boiling becomes yellow by partial dehydratiem. The yellow 
tini^ited precipitate is soluble in aqueous ammonia. If tungstate 
of alkali somtions are mixed with hyarochloric acid and then treated 
with metallic zinc, they become blue through the formation of 
a compound of WO3 and WO3 or rather the respective chloride ; 
this reaction gains in definiteness through the presence of phosphoric 

TUNGUSEIS, a wide-spread Asiatic people, forming a 
main branch of the Mongol division of the Mongol-Tatar 
family, ^ey are the Tun^hu of the Chinese, probably a 
corrupt form of tmki or donki, that is, “men” or “people.” 


perhaps above au other peoples, for their truly noble morale £ur' 

All observers describe them as ** cheerful under tlie most a 
circumstances, persevering, o^n-hearted, trustworthy, moue. Afiest yet 
self-reliant, a fmless race or hunters, bom amidst the glocitish lam of 


self-reliant, a fmless race of hunters, bom amidst the glocitish 
their dense pine-forests, exposed from the cradle to every dauv 
from wild bmts, cold, and nunger. Want and hardships of evSu 
kind they endure with surprisii^ fortitude, and nothing can indur 
them to take service under the Eussians or quit their solitary wood' 


them to take service under the I 

lands** (Keane’s Asia, p. 479 ). Their niimbers are steadily do; 
creasing owing to the ravagM of small-pox, scarlet fever, an 
especially famine, their most dreaded enemy. Their domain is ejaruL 
being continually encroached upon by the aggressive Yakuts g* ^ _ 
the north and east, and firom tue south by^e Slava, now se^^ 
in compact bodies in the province of Irkutsk about the upper (ftxi-es 
of the xenisei. It is remarkable that, while the Eussians ofbe^edwi 
a tendency te become assimilated to the Yakuts, the most v^lie to 
and emnsive of all the Siberian peoples, the Tungu^ «v^ 
yield &foro the advance of therr more dvilized neigh/^”^^ 


Lussians or quit their solitary woi 
Their numbers are stoadily 1 


‘ on 


The Russian form wrongly supposed to mean “lake SoomTaS^rb^ kX^su'Jmndln^^^ St 

people,” appears to occur first in the Dutch writer Massa Amur valley the same fote is overtaking the k ' 


(1612) ; but the race has been known to the Russians ever 
since they reached the Yenisei. The Tungus domain, 
covering many hundred thousoud square miles in central 
and Siberia and in tiie, Amur basin, stretches from 


before the great waves ^ Chinese migrq^e gra 
and Enaaian encroachments both from the east^t j ^ 


Tazi to a little over 200 . For the philological relate 
Tunguses, see voL xviii. p. 770 . / Am 





TUNIC AT A 


T his group of aulmAla waa formerly regarded aa con- 
etituUug along with the Polyz&a and the Brachio- 
poda tl^e invertebrate class MclluMsMka^ It is now known 
to be a degenerate branch of the ChcrdtUa^ and to be more 
nearly related to the VerUMta than to any group of the • 
I InveriArata* 

Histoby,^ 

fitoiple, More than two thousand years ago Aristotle gave a 
short account of a Simple Ascidian under the name of 
isos* Tethyum. He described the appearance and some of the 
more important points in the anatomy of the animal. 
From that time onwards to little more than a century ago^ 
although various forms of Ascidians had been briefly de- 
scribed by writers on marine soology, comparatively little 
advance was made upon the knowledge of Aristotle. 
Com- ‘ Schlosser and Ellis, in a paper containing a description of 
pound Botryllus, published in the JPhUosophical Transcu^iona of 
tho Royal Society for 1756, first brought the Compound 
Ascidians into notice ; but it was not until the commence- 
ment of the 19th century, as a result of the careful ana- 
CuYior tomical investigations of Cuvier (/) upon the Simple 
Ascidians and of Savigny (^) upon the Compound, that 
SAvigny. clQgQ relationship between these two groups of the 
Tunicata was conclusively demonstrated. Up to 1816, 
the date of publication <rf Savigny’s great work (-r), the 
few Compound Ascidians then known had been generally 
regarded as Atcyonaria or as Sponges; and, although 
many new Simple Ascidians had been described by O. F. 
Muller {4) and others, their internal structure had not 
Lamarck, been investigated. Lamarck (j) in 1816, chiefly as the 
result of (he anatomical discoveries of Savigny and Cuvier, 
instituted the class Tunicata, which he placed between the 
Radiata and the VermtB in his system of classiflcation. 
Tho Tunicata included at that time, besides the Simple 
and the Compound Ascidians, the pel^c forms Pyroaoma, 
which had been first made known by P^on in 1804, and 
Salpa, described by Forskdl in 1775. 

Cluun- Chamisso in 1820 made the important discovery that 
isao and galpa in its life-history passes through the series of changes 
which were afterwards more fully described by Steenstrup 
geiwra- 1^42 as “alternation of generations^*; and a few years 
tions. later Kuhl and Van Hasselt’s investigations upon the same 
Ciroula- animal resulted in the discovery of the alternation in the 
tloa, directions in which the wave of contraction passes along 
the heart and in which the blood circulates through the 
body. It has since been found that this observation holds 
good for all groups of the Tunicqta. In 1826 H. Milne- 
Edwards and Audouin made a series of observations on 
living Compound Ascidians, and amongst other discoveries 
they found the free-swimming tailed larva, and traced its 
ifilno- development into the young Ascidian. Milne-Edwards 
Cdwards. foimded the group of “Social” Ascidians, now 

known as the Clavelintdx, and gave a classification of the 
Compound Ascidians which was universally accepted for 
many years. From the year 1826 onwards a number of 
new and remarkable forms were discovered, as, for instance, 
some of the BoUminaa (Macleay), Chelyosoma (Broderip and 
Sowerby, and afterwards Eschricht), Otkopleura (Mertens), 
Perophora (Lister), Af(WMfia(Forbesand Qoodsir), Chondro- 
stachys and Diploaoma (Denis Macdonald), Diaaona (Forbes 
and Goodsir), and RhQdoaoma (Ehrenberg, and afterwards 
Lacaze-Duthiers). 

In 1845 Carl Schmidt (d) fir^ announced tho presence 

^ Only th« more important works can bo mentioned here. For a 
more detailed account of the history of the group and a full biblio- 
graphy, see (//} in the list of works at the end of this article. 


in the test of some Ascidians of “ tunicine,” a substance 
very similat to cellulose, and in the following year Lowig 
and KfiUiker (y) confirmed the discovery and made some 
additional observations upon this substance and upon tho 
structure of the test in general. Huxley (<?), in an im- 
portant series of papers published in the TransacHona of 
the Royal and Linnean Societies of London from 1851 on* 
wards, discussed the structure, embryology, and affinities 
of the ^lagio Tunicates Pyrosoma, Salpa, Dqliolum, and 
Appendwularuin These important forms were also investi- 
gated about the same time by Qegenbaur, Yogt, H. MiUler, 
Krohn, and Leuckart. The most important epoch in tho 
history of the Tunicata is the date of the publication of 
Eowalevsky’s celebrated memoir upon the development of 
a Simple Ascidian ( p). The tailed larva had been previously levs 
discovered and investigated by several naturalists — notably 
H. Milne-Edwards ( 5 ), J. P. van Beneden (/<?), and Krohn 
(//) ; but its minute structure had not been sufficiently 
examined, and the meaning of what was known of it had 
not been understood. It was reserved for Kowalevsky inB«h 
1866 to demonstrate the striking similarity in structure >bij 
and in development between the larval Ascidian and the 
vertebrate embryo. He showed that the relations between 
the nervous system, the notochord, and the alimentary 
canal are much the same in the two forms, and have been 
brought about by a very similar course of embryonic de- 
velopment. This discovery clearly indicated that the 
Tunicata are closely allied to Ampkioscus and the Verte- 
hrata, and that the tailed larva represents the primitive 
or ancestral form from which the adult Ascidian has been 
evolved by degeneration, and this led naturally to the view 
\i 8 ually accepted at the present day, that the group is a 
degenerate side-branch from the lower end of tho phylum 
UAorefafa, which includes the Tunicata {Urochorda), Amphi- 
oacm {CephalorJiorda), and the Vertehrata, Kowalevsky*s 
great discovery has since been confirmed and extended to 
all other groups of the Tunicata by Kupffer (/-?), QiardKuj 
(/j and /jr), and others. Important observations uponOiai 
the process of gemmation and the formation of colonies in oeu 
various forms of Compound Ascidians have been made by tiou 
Krohn, Metschnikoff, Kowalevsky, Ganin, Giard, Della 
Valle, and others, and have gradually led to the establish- 
ment of the general principle, that all the more important 
layers of the bud are derived more or less directly from 
the corresponding regions in the body of the parent. 

I In 1872 Fol (/^) added largely to the knowledge of theFol, 

I Appendiculariidsi, and Giard (/j) to that of the Compound 
Ascidians. Tho latter autlior described a number of new 
forms and remodelled the classification of the group. The 
most important additions which have been made to the 
Compound Ascidians since Giard^s work have been those 
described by Von Drasche {16) from the Adriatic and 
those discovered by the “Challenger” expedition (//). 

The structure and the systematic arrangement of tho Sirii]do 
Ascidians have been mainly discussed of recent years by 
Alder and Hancock (/<?), Heller (ig), Lacaze-Duthiers 
(^o), Traustedt (21), and Herdinan (//, 22). In 1874 
Ussoff (2j) investigated the minute structure of the nervous 
system and of the underlying gland, wliich was first dis- neur 
covered by Hancock, and showed that the gland has 
duct which communicates with tho front of tho branchial 
sac or pharynx by an aperture in the dorsal (or “olfactory ”) tube] 
tubercle. In an important paper published in 1880 .Tulin 
(24) drew attention to the similarity in structure and rela- 
tions between this gland and the hypopJiym cerebri of the 
vertebrate brain, and insisted upon their homology. He 
suggests that they perform a renal function. The Thaliacea 
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have of late years been the subject of several very import- 
j%aiu ant memoirs. The researches of Todaro, Brooks 
wa* Salensky (^d), and others have elucidated the embryology, 
the gemmation, and the life-history of the and 

Qrobben, Barrois (-^7), and more especially Uljanin { 28 ) 
have elaborately worked out the structure and the details 
of the complicated life-history of the Ddiolidet. Finally, 
in an important work publi^ed in 188G on the morpho- 
Vwi logy of the Tunisata^ E. van Benedon and Julin (jo) have, 
Beneden mainly as the result of a close comparison of the ombryo- 
logy of Ascidians with that of AmpAtaxus and other 
Cl^yrdata, added considerably to our knowledge of the 
position and affinities of the Tunicata^ and of the eicact 
relations of their organs to the corresponding parts of the 
body in the Vertehrata, 

Anatomy. 

Awidia As a type of the Tumcata^ Ascidha mentvla^ one of the 
****^^^“^ larger species of the Simple Ascidians, may be hedton. This 
species is found in most of the European seas, generally in 
External shallow water on a muddy bottom. It has an irregularly 
charac- ovate form, and is of a dull grey colour. It is attached to 
some foreign object by one end (lig. 1). The opposite end 
of the body is usually nar- br 

row, and it has a terminal 
opening surrounded by eight 
rounded lobes. This is the 
mouth or branchial apertute, 
and it always indicates the 
anterior end ^ of the animal. 

About half-way back from 
the anterior end, and on a 
rounded projection, is the 
atrial or cloacal aperture — 
an opening surrounded by 
six lobes — which is always 
placed upon the dorsal re- 
gion. “^en the Ascidian 
is living and undisturbed, 
water is being constantly 
drawn in through the 
branchial aperture and 
passed out through the 
atrial. If coloured par- 
ticles be . placed in the 
water near the apertures, 
they are seen to be sucked 
into the body through the 
branchial aperture, and after 
a short time some of them 
are ejected with consider- 
able force through the atnal 
ap^ure. The current of ^ 

water passing in is for le- aide atilal aperture, 6r, branchial 
spiratoiy purposes, and it »l*«rture, <, teat (Onglnal) 

also conveys lood into the animal. The atrial current is 
mainly the water which has been used in respiration, but 
it also contains all excretions from the body, and at times 
the ova and spermatozoa or the embryos. 

The outer grey part of the body, which is attached at 
or near its posterior end and penetrated by the two aper- 
tures, is the test.’* This is a firm gelatinous cuticular 
secretion from the outer surface of the ectoderm, which is 
a layer of flat cells lining its inner surface. Although at 
first produced as a cuticle, the test soon becomes organized 
by the migration into it of cells derived from the ectoderm 
(see fig. 2). These test ceils may remain os rounded or 
fusiform or stellate cells imbedded in the gelatinous matrix, 
to which they are constantly adding by secretions on their 

^ 8ome writers use s different nottienclatare ef regio&s ; see (z^). 




fin Tc 

• . Fio 2 —Disgrammstio seetioti of part of mantle and tei 

deposit of an Ascidian, showing the fonnatlon of a vessel an 
‘ the etmeture of the test m, inautle , e, ectoderm ; t 


surfaces; or they may develop vacuoles in their protc 
plasm, which become linger and fuse to form a huge ovat 
clear cavity e $ 9^9 

(a « bladder 
cell sur- 
rounded by a 
delicate film 
of protoplasm 
and having 
the nucleus 
still visible at 
one point ; or 
theymayform 
pigment gran- 
ules in the pro- 
toplasm ; or, 
lastly, they 
may 

nf w« vwn voaw w»i>, fiittuvtv , o, wwutijrii^ ■ v 

^rDonaLe 01 niatnx , Mo, bladder cell ; s, Z, blood siui 

lime, so that in mantle being drawn out into test , me, mantle celli 
one or several CFiom Herdman, Challenger Beptmi 

of them together produce a calcareous spicule in the tesi 
Only the unmodified test cells and the bladder cells ar 
found in Asetdia mentida. Calcareous spicules are foun 
chiefly in the Dtdemnidas, amongst Compound Ascidians 
but pigmented cells may occur in the test of almost a 
groups of Tvnicata. The matrix in which these structure 
are imbedded is usually clear and apparently homogeneous 
but in some cases it becomes finely fibrillated, especiall 
in the family CytUhiidm, It is this matrix which contain 
tunicine. At one point on the left side near the posterio 
end a tube enters the test, and then splits up into a nun 
ber of branches, which extend in all directions and finall 
terminate in rounded enlargements or bulbs, situated chiefl 
in the outer layer of the 
test. These tubes are 
known as the vessels ” of 
the tost, and they contain 
blood. Each vessel is 
bounded by a layer of ec- 
toderm cells lined by con- 
nective tissue (fig. 3, J})y 
and is divided into two 
tubes by a septum of con- 
nectivetiasue. The septum a B,a 

does not extend into the grammatic transverse section of a ve 
. . , <1 ,« j Hol eo, ectoderm , cf, connective tissu 

terminal duId, and conse- ^ tiie two tubes , y, septum , tk, te 

quently the two tubes com- (ongmoi ) 

municate at their ends (fig. 3, A). The vessels are forme 
by an outgrowth of a blood sinus (derived originally froi 
the blastoccele of the embryo) from the body wall (mantle 
into the test, the wall of the sinus being formed by coi 
nective tissue and pushing out a covering of ectoderm i 
front of it (fig. 2, s'). The test is turned inwards at th 
branchial and atrial apertures to line two funnel-like tubei 
— ^the branchial siphon leading to the branchial sac and th 
atrial siphon leading to the atrial or peribranchial cavity. 

The l^dy wall, inside the test and the ectoderm, is forme 
of a layer (the somatic layer of mesoderm) of connectiv 
tissue, inclosing muscle fibres, blood sinuses, and nervet 
This layer (the mantle) has very much the shape of the te& 
outside it, but at the two apertures it is drawn out to fora 
the branchial and atrial siphons (fig. 4). In the walls o 
these siphons the muscle fibres form powerful circula 
bands, the sphincter muscles. Throughout the rest of th< 
mantle the bands of muscle fibres form a rude irregula 
network. They are numerous on the right side of the body 
and almost totally absent on the left. The muscles are al 
formed of very long fusiform non-striped fibres. The con 
nective tissue of the mantle is chiefly a clear gelatinou 
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endt endustylp; A heart; t, Intestine, 
inantle , ng, nerve ganglion ; et, ceaophagus ; 
wa, oBsoplia^l apmure, ov, ovaiy; 
ponbiunchial cavity ; r, rectum ; st, stomach , 
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matrix, containing cells of various sliapes ; it is frequently 
pigmented and is penetrated by numerous lacunsc, in wlu(^ 
the blood flows. In- > 

aide the mantle, in ^ 'x 

all parts of the body, ^ ^ 

except along the ven- 
tral edge, there is a 
cavity, — the atrial or 
peribranchial cavity, 

— ^which opens to the 
exterior by the atrial 
aperture. This cavity 
is lined by a layer of 
cells derived origin- 
ally from the ecto- 
derm ^ and directly 
continuous with that 
layer through the vd- 
atrial aperture (fig. 

5) ; consequently the 
mantle is covered both 
externally and inter- 
nally by ectodermal 
cells. 

The branchial aper- p h- 
ture (mouth) leads in- 
to the branchial si- Ars— 

phon (buccal cavity Fxo 4 -diagrammatic disacction of mendda to 
''how th« aiistoiny o«, atilal apoTtura; hr. 
or Stomodseum), and bmnchial aperture, a, anus, bra. bmnchial 
this opens into the sac . dz, donml lamina ; («, doml tuber^^^^ 

anterior end of a verj' 
large cavity (the bran- 
chial sac) which ex- 
tends nearly to the 
posterior end of the body (see figs. 4 and 5). This branchial 
sac is an enlarged and modified pharynx, and is therefore 
properly a part of the ali- 
mentary canal. The oeso- 
phagus opens from it far 
back on the dorsal edge (see 
below, p. 612). The wall of 
the branchial sac is pierced 
by a large number of ver- 
tical slits, — the stigmata, 

— j>laced in numerous trans- 
verse rows. These slits 
place the branchial sac in 
communication with the 


end 


Flu 5 —Diagrammatic longitudinal <A) and transxene (U) sections through 
Aaoidm to show the position of tlio eotCKleiiu and the relations of the bran<. 
chialand peribiaiichial cavities The lettering is the same as for fig. 4. B 
lepresents a section token along the dotted line A-B m A (Original.) 

peribranchial or atrial cavity, which lies outside it (fig. 5, 
JS), Between the stigmata the wall of the branchial sac 
is traversed by blood-vessels, which are arranged in three 
regular series (fig. 6), — (1) the transverse vessels, which 
run horisontally round ihe wail and open at their dorsal 
and ventral ends into large longitudinal vessels, the dorsal 
and ventral sinuses ; (2) the fine longitudinal vessels, which 
run vertically between a<yacent transverse vessels and open 
into them, and which bound the stigmata ; and (3) the 
internal longitudinal bars, which run vertically in a plane 

^ According to E. van Benedea and Jnlin’s recent investigations (po) 
only the outer wall of the atrium is lined with epiblast, the inner wall 
being derived trom the hy)K>blast of the primitive branchial aac. 




internal to that of the transverse and fine longitudinal 
vessels. These bars communicate with the transverse 
vessels by short side 
branches where they 
cross, and at these p 
points are prolonged 
into the lumen of the 
sac in the form of 
hollow papillae. The 
edges of the stigmata 
are richly sot with 
cilia, which drive the 
water from the bran- 
chial sac into the 
peribranchial ca- 
vity, andso cause 
the currents that . 
flow in through 
the branchial ||>^ 
aperture and HBsa. 
out through the 
atrial. 

Along its vent- 
ral edge the wall 
of the branchial 
sac is continu- 
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Fia 6 —A Part of branchial sac of A« tdui n oin msidc 
It IrauMveiM aeoliun of same t?,tiauaveiMc xessel , 
cdt connectiiiff duct , horiz(»itial incinlnano , il, 
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7 >> . ay, MtigmatM A and Ban driwn t) 

ditfeiout Hcales (rrom Hf idniau, CUaili ngei heport ) 


ons externally with the mantle (fig. 5, i?), while internally 
it is thickened to form two parallel longitudinal folds 
bounding a groove, the “ondo8tyle,”hypobraiiclijal groove, Kud 
or ventral furrow (figs. 4, 5, end). The endoderm cells styl 
which line the endostyJe are greatly enlarged at the 
bottom and on parts of the sides of the funow so as to 
form projecting pads, which bear very long cilia. It is 
generally supposed that this organ is a gland for the pro- 
duction of the mucous secretion which is spread round the 
edges of the branchial sac and catches the food particles in 
the passing current of water; but it has recently been 
pointi d out that there are comparatively few gland cells in 
the epithelium of the endostyle, and that it is moie ]no\y- 
able that this furrow is merely a ciliated path along whidj 
the mucous secretion (produced possibly by the suhneutal 
gland) is conveyed posteriorly along the ventral edge of 
the branchial sac. At its antciior end the edges of the Pen- 
endostyle become continuous with the right and leit halves l**»*«*. 
of the posterior of two circular ciliated ridges, — the peri-^‘^ 
pharyngeal bands, — which run j>arallel to one another 
round the front of the branchial sac. The doisal ends of 
the posterior peripharyngeal band bend posttiiorJy (en-Doro 
closing the epibranchial groove), and then join to form^*””” 
the anterior end of a fold which inns along the dorsal edge 
of the branchial sac as tar as the a?Hophagea.l apertuie. 

This fold is the dorsal lamina (fig'i. 4, 5, dt). It jnobably 
serves to direct the stream of focid jiarticlos entangled in 
a string of mucus from the anterior part of the dorsal 
lamina to the (esophagus. In many Ascidians this oigan, Dors, 
instead of being a continuous membranous fold as in 
menivia^ is represented by a series of elongated ti singular 
processes — the dorsal languets, — one attached in the dorsal 
median line opposite to each transverse vessel of the 
branchial sac. Tlie anterior peripharyngeal hand is a 
complete circular ridge, having no connexion with either 
the endostyle or the dorsal lamina. In fiont of it lies the 
prebranchial zone, which separates tlie brant Inal sac beliind 
from the branchial siphon in front. The prebranchial 
zone is bounded anteriorly by a muscular band the pos- 
terior edge of the sphincter muscle, —which bears a circle 
of long delicate processes, the tentacles (figs. 4, 7, 8, <«,). Teu- 
These project inwards at right angles so as to form a nct-^**''^®' 
work across the entrance to the branchial sac. J^ch 
tentacle consists of connective tissue covered with epithe- 
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lium (endoderm), and contains two or more cavities which 
are continuous with blood sinuses in the mantle. In the 
Sobeear- dorsal median line near the anterior end of the body, and 
si gland imbedded in the mantle on the ventral surface of the nerve 
ganglion, there lies a small glandular mass— the subneural 
gland — which, as Julin has shown there is reason to 
regard as the homologue of the hyj^ fk ^ 

phym cerebn, of the vertebrate brain. My ' 

Julm and E. van Beneden have sug- ^ ^ ^ 

gested that the function of this organ \ ^ hi L/ 

may possibly be renal.^ The sub- ^ M u 
neural gland, which was first noticed 
by Hancock, communicates anteriorly, U jlf > > 

as Ussoff pointed out, by means mill \ 
of a narrow duct with the front of m j I 
the branchial sac (pbaryiix). The B I / 
opening of the duct is enlarged to B ' Jl / 
form a funnel-shaped cavity, which B il */ — 
may be folded upon itself, convoluted, M I L --n 
or even broken up into a number of aS I /I 
Bsnol smaller openings, so as to form a HI 11 
tubercle, complicated projection, called the H 
dorw tubercle, situated in the dorsal H 
part of the prebranchial zone (fig 7) ||| ^ 

The dorsal tubercle in A. mentula is || ^ o 
somewhat horse-shoo-shaped (fig. 8) ; raj® • 
it varies in foim in most Ascidians p 
according to the genus and species, I * 
and in some cases in the individual j||| | 

also. Possibly, besides being the rta 7 — DiBgimmmatie see. 
* opening of the duct from the sub- 

neural gland, it may be a sense-organ ghowing the reutioiit ot 
for testing the quality of the water 
entering the branchial sac. ing as fir sg 4; a, nerve ; 

llflrvoua The single elongated ganglion in uidT’^iub-’ 

tile medien dorsal Hne of the mantle 
V between the branchial and atrial si- lai sipbun (Ongmai ) 
phons is the only nerve-centre in A. mmtvla and most other 
Q Tunicata, It is the degenerate remains of the anterior 


neural gland, &c. Letter* 
Ing as for Sg 4; % nerve ; | 
n', myelon , jip, peripha- 
ryngeal band, tgl, sub- 
neural gland ; its 

duot ,r, teat lining btan(di- 
ial sipbun (Ongmai ) 











Fia S —Dorsal tubercle and neighbouring oigans of A viunMa Lettering 
as befoie , tgr, eplbnmehial groove , s, probianchial gone. (Origmal ) 

part of the cerebro-spinal nervous system of the tailed 
larval Ascidian (see below, p. 614). The posterior or 
spinal part has entirely disappeared in most Tvmcatcu 
It persists, however, in and traces of 

it are found in some Ascidians (g.y«, Clavdina ; see Julin). 
The ganglion gives off distributory nerves at both ends, 


^ See aleo Herdman, JMura, roU xxviiL p. 284. 


which run through the mantle to the neighbourhood of t 
apertures, where they divide and subdivide. The oi 
sense^^ians are the pigment spots between the branch 
and atnal lobes, the tentacles at the base of the branch 
siphon, and possibly the dorsal tubercle and the langui 
or dor^ lamina. These are all in a lowly developed oc 
ditiozu The larval Ascidians on the other hand have wc 
developed intrsrcerebral optic and auditory sense-organ 
and in some of the pelagic Tmieata otocysts and pjgme 
spots are found in connexion with the ganglion. 

The mouth and the pharynx (branch^ sac) have alreat 
been described. The remainder of the alimentary can 
is a bent tube which in A, mefiMz and most other Asci 
ians lies imbedded in the mantle on the left side of t 
body, and projects into the peribranchial cavity. T 
(esophagus leaves the branohid sac in the dorsal mid(3 
line near the posterior end of the dorsal lamina (see fi 
4, (sa). It is a short curved tube which leads ventral 
to the large fusiform thick-walled stomach. The intesti] 
emerges from the ventral end of the stomach, and 80 < 
turns anteriorly, then dorsally, and then posteriorly so 
to form a curve — the intestinal loop — open posteriori 
The intestine now curves anteriorly again, and from th 
point runs nearly straight forward as the rectum, thus cot 
pleting a second curve — ^the rectal loop — open anterior 
(see fig. 4). The wall of the intestine is thickened inte 
nally, to form the typhlosole, a pad which runs along i 
entire length. The anus opens into the dorsal part of tl 
peribranchial cavity near to the atnal aperture. The wal 
of the stomach aie glandular; and a system of delicai 
tubules with dilated ends, which ramifies over the outer wa 
of the intestine and communicates with the cavity of ti 
stomach by means of a duct, is probably a digestive glan< 

A mass of large clear vesicles which occupies the recti 
loop, and may extend over the adjacent walls of the ii 
testine, is a renal organ without a duct. Each vesicle 
the modified remains of a part of the primitive coelom c 
body-cavity, and is formed of cells which ehminate nitn 
genous waste matters from the blood circulating in th 
neighbouring blood-lacunee and deposit them m the cavit 
of the vesicle, where they form a concentrically laminate 
concretion of a yellowish or brown colour. These conen 
tions contain uric acid, and in a largo Ascidian are ver 
numerous. Tlio nitrogenous waste pioducts are Hius d( 
posited and stored up in the renal vesicles in place o 
being excreted from the body. In other Ascidians th 
renal organ may differ from the above in its position am 
structure ; but in no case has it an excretory duct, unlea 
iLs subneural glaud is to be regarded as a renal organ. 

The heart is an elongated fusiform tube placed on th 
ventral and posterior edge of the stomach, in a space (th 
pericardium) which is part of the original coelom or bt^jp 
cavity, the rest of which exists merely in the form of lacuns 
and of the cavities of the reproductive organs and rena 
vesicles in the adult Ascidian. The wall of the heart i 
formed of a layer of epithelio-muscular cells, the inne 
ends of which are cross-striated ; and waves of contractioz 
pass along it from end to end, first for a certain number o 
boats in one direction and then in the other, so as to reverse 
the course of circulation periodically. At each end the 
he»rt is continued into a vessel (see fig. 9), a large sinue 
or lacuna lined with a delicate endothelial layer. The 
sinus leaving the ventral end of the heart is called the 
branchio-cardiitc vessel,^ and the heart itself is merely the 
differentiated posterior part of this sinus and is therefore 
a ventral vessel. The branchio-cardiac vessel, after giving 
off a branch which, along with a eorreaponding branch from 
the cardio-vxsceral vessel, goes to the test, runs along th e 

* On account of the penodlc menal ol the circulation none of the 
veitehi can be called artenee or vems. 





ventral edge 6f ^e l^randxuu «ac externally to the endoatyle, 
and cdxpannicatee laterally y t£h the ventral ends of all the 
transyem Vessels, of the branchial sac. The sinus leaving 
the doraid end of the heart is Called the cardio-visceral 
vessel, and this, after giving off to the test the branch 
aWe mentioned breaks up into a number of sinuses, 
v^cih ramify over the alimentary canal and the other 
viscera. These visceral lacunas finally communicate vdth 
a third great sinus, the viscero-branchial vessel, which runs 
forward along the dorsal edge of the branchial sac exter- 
, .zuJIy to the dorsal lamina and joins the dorsal ends of aU 
the transverse vessels of the btmichial sac. Besides these 
three chief systems there are numerous lacunas in all parts 
t>f the body, by means of which anastomoses are establ^hed 
between the different currents of blood. All these blood 
spaces and lacunas are to be regarded as derived from the 
blastocosle of the embryo, and not, as has been usually 
Coarse of supposed, from the coelom (jo). When the heart contracts 
circuU- ventro-dorsally, the course of the circulation is as follows : 
the blood which is flowing through the vessels of the 
branchial sac is collected in an oxygenated condition in 
the branchio-^oardiac vessel, and, after receiving a stream 
of blood from 
the test, en- 
ters the 
heart. It is 
then pro- 
pelled from 
the dorsal 
end of theFi9.V*H 
heart into 
the cardio- 


tion. 
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Repro- 

ductive 

ergans. 


ic 

-Bisiprain of eireulation in Atcidia. Lettering as be- 
fore j be, iiranchlo-cardiao or ventral vessel; ev, oardio- 
visceral vessels; vb. vJscaro- branchial or dorsal vessel; 
vtf vessels to test (Original.) 

visceral vessels, and so reaches the test and digestive and 
other organs ; then, after circulating in the visceral lacunae, 
it passes into the viscoro-branchi^ vessel in an impure 
condition, and is distributed to the branchial vessels to bo 
purified again. When the heart on the other hand contracts 
dorso-ventrally, this course of circulation is reversed. As 
the test receives a branch from each end of the heart, it 
follows that it has afferent and efferent vessels which- 
ever way the blood is flowing. In some Ascidians the 
vessels in the test become very numerous and their end 
branches terminate in swollen bulbs close under the outer 
surface of the test. In this way an accessory respiratory 
organ ^ is probably formed in the superficial layer of the 
test The blood corpuscles are chiefly colourless and 
amoeboid ; but in most if not all Ascidians tliere are also 
some pigmented corpuscles in the blood. These are gener- 
ally of an orange or reddish brown tint, but may be opaque 
white, dark indigo-blue, or of intermediate colours, fte- 
cisely similarly pigmented cells are found throughout the 
connective tissue of the mantle and other parts of the body, 
A. jfimtula is hermaphrodite, and the reproductive organs 
lie, with the alimentary canal, on the left side of the b^y. 
The ovary is a ramified gland which occupies the greater 
part of the intestinal loop (see fig. 4). It contains a cavity 
which, along with the cavities of the testis, is derived from 
a part of the original coBlom, and the ova are formed from 
its walls and when mature into the cavity. The 
©viduct is continuous with the cavity of the-ovaiy and 
leads forwards alongside the rectum, finally opening near 
the anus into the peribranchial cavity. The testis is com- 
posed of a great number of delicate branched tubules, 
which ramify over the ovary and the adjacent parts of the 
intestinal wall. Those tubules terminate in ovate swell- 
ings. Near the commencement of the rectum the larger 
tubules unite to form the vas deferens, a tube of consider- 
able size, which runs forwards alongside the rectum, an^ 
like the ovid^t, te rminates by opening in t o the peri- 
* Hevdmaa, J^^atv/re, vol. zsxl p. 247. 
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branchial cavity close to the anus. The lumen of the 
tubules of the testis, like the cavity of the ovary, is a part 
of the original ccelom, and the spermatozoa are formed 
from the cells lining the wall. In some Ascidians repro- 
ductive organs are present on both sides of the body, and 
in others (Polycarpa) there are many complete sets of both 
male and female* systems, attached to the inner surface of 
the mantle on both sides of the body and projecting into 
the peribranchial cavity.^ 

Embhyolooy* akd Live History. 

In most Ascidians the are fertilized in the peribranchial £n 
cavity, and undergo most ot thoir development before leaving the log 
parent ; in some casee, however, the eggs are laid, and fertilization 
takes place in the surrounding water. The segmentation is com- 
plete and regular (fig. 10, A) and results in the formation of a 
^herical blastula, which then undergoes invagination (fig. 10, B). 
The embryo elongates, and the blastopore or invagination opening 
comes to be plac^ on the dorsal edge near the posterior end (fig. 

10, 0). The hypoblast cells lining the archeiitoron are columnar 
in form, while the epiblast cells are more cubical (fig. 10, B, 0, D). 
The dorsal surface of the embryo now becomes flattened and then 
depressed to form a longitudinal groove, extending forwards from 
the blastopore to near the front of the body. This “medullary 
groove” now becomes converted into a closed canal by its side 
walls growing up, arching over, and coalescing in the median dorsal 



Fxo. 10.— Stigos in the embtyology of a Simple Asoidian (after Kowslovsky) 
A to F. Longitudinal vertxeol sections of embryos, all placed with the dorsal 
Burfkce uppermost and tho anterior end at the right. A. Early blastulu 
stage, during segmentation. B. Baily gastrula stage. C Stage after gas- 
truia, showing commencement of notochord. D. Later stage, allowing forma- 
tion of notochord and of nenral canal. £. Embryo showing body and tad 
and completely formed nenral canal, F. Larva Just hatched ; end of tail 
cut off. 6. Transverae section of tail of larva. 
adp, adhering papillie of larva ; of, epiblastic (atrial) invoUilion ; nu, andfiory 
oi^n of l^a: ar, archentei'ou ; oc, blastoccelb, /;>, blastopore; ch, noto- 
chord; ep, epiblast; fty, hypoblast; nc, neural canal, nrr^ noun'nteric 
canal; oe, ocular organ of larva, g, gelatinous investment of ornbjyo; m, 
muscle cells of tail; tnes, inesonteron; me, mesoderm colls; fit', coiobrai 
vesicle at anterior end of neural canal. 

line (fig. 10, D). This union of the laminm dormles to form tlio 
neural canal commences at the posterior end behind tho blasloporo 
and gradually extends forwards. Consequently the bl.istoi)oro 
comes to open into the posterior end of tlic neural canal (fig. 10, 
D), while the anterior end of that cavity remains opp to the 
oxterior. In this w*ay tho archenteron communicates indirectly 
with Idle exterior. The short canal leading from the neural canal 
to the archenteron is known as the neure ntoric canal (fig. 10, 

• For structure of other forms, see p. 614 aq below. 

• For reproduction by gemmation, see under “Classification, p. 
614 asf* 
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D, nee), Prerious to this stage son^e of, the hypoblast cells at the 
front edge of the blastopore and fonning part of the dorsal wall of 
the archenteron (fig. 10, C, ch) have become separated off, and then 
arranged to form an elongated band, two cells wide, underlying 
the posterior half of the neural canal (hg. 10, D, E, ch,). This 
is the origin of the notochord. Outgrowths from the sides of the 
archenteron give rise to laterally placed masses of cells, which ore 
the origin of the mosoblast. These masses show no trace of meta- 
meric segmentation. The cavities (reproductive and renal vesicles) 
which are fonuod later in the mesoblast represent the coelom. 
Consequently the body-cavity of the Tvnieata is a modified form 
of enteroccele. The anterior part of the embryo, in front of the 
notochord, now becomes enlarged to form the trunk, while the 
posterior part elongates to form the tail (fig. 10, E). In the trunk 
- the anterior part of the archenteron dilates to form the mesenteron, 

the greater part of which becomes the branchial sac ; at the same 
time the anterior part of the neural canal enlarges to form the 
cerebral vesicle, ana the opening to the exterior at the fi^ont end of 
the canal now doses. In the tail part of the embrvo the neural 
canal remains as a narrow tube, while the remains of the wall of the 
archenteron— the dorsal part of which becomes the notochord — are 
converted into lateral muscle bands (fig. 10, G) and a ventral cord 
of cells, which eventually breaks up to form blood coipuscles. As 
the tail grows longer, it becomes bent round the trunk of the embrvo 
inside the egg-membrane. About this period the epiblast cells 
begin to form the test as a cuticular deposit upon their outer surface. 
The test is at first devoid of cells and forms a delicate gelatinous 
investment, hut it shortly afternrards becomes cellular by the 
migration into it of test cells formed by proliferation from the epi- 
blast.i 

Larval The embryo is hatched about two or three days after fertilization, 

itaga in the form of a tadpolc-liko larva, which swims actively through 

the sea by vibrating its long tail. The anterior end of the body 
is provided with three adhering jmpillsB (fig. 10, F, adp) in the 
form of epiblastic thickenings. In tlie free-swimming tailed larva 
the nervous system, formed from the walls of the neural canal, 
becomes considerably differentiated. The anterior part of the 
V cerebral vesicle remains thin-walled (fig. 10, F), and two unpaired 

sense organs develop from its wall and^project into the cavity. 
These are a dorsally and posteriorly placed optic organ, provided 
with retina, pigment layer, lens, and cornea, and a ventrally placed 
auditory organ, consisting of a large spherical partially pigmented 
otolith, attached by delicate hair-like processes to tlie summit of a 
V hollow ci'ista acomtim (fig. 10, F, av). The posterior part of the 

cerebral vesicle thickens to form a solid ganglionic mass traversed 
by a naiTow central canal. The wall of the neural canal behind the 
cerebral vesicle becomes differentiated into an anterior thicker 
region, xdaced in tho posterior part of the trunk and having a 
superficial layer of nerve fibres, and a posterior narrower part which 
traverses the tail, lying on tlie dorsal surface of the notochord, and 
gives off several pairs of nerves to the muscles of the tail. Just in 
front of the anterior end of the nervous system a dorsal involution 
of the epiblast breaks through into tho upturned anterior end of 
the mesenteron and thus forms the mouth opening. Along the 
ventral edge of the mesenteron, which becomes tho branchial sac, 
the endostylo is formed as a narrow groove with thickened side 
walls. It probably corresponds to tho median portion of the thyroid 
body of Verlebrata. A curved outgrowth from the posterior end 
of the mesenteron forms the alimentary canal (ossophagus, stomach, 
and intestine), which at first ends blindly. An anus is formed 
later by tho intestine opening into tho left of two lateral epiblastic 
involutions (the atria), which rapidly become larger and fuse dorsally 
to form tho jKjribriinchial cavity. Outgrowths from the wall of the 
branchial sac meet these epiblastic involutions and fuse with them 
to give rise to the first formed pair of stigmata, which thus come 
' to open into the peribranchial cavity ; and these alone correspond 
to the gill clefts or Amphioxtts and the Verlebrata. 

Metamor. After a short free-swimming existence the fully developed tailed 
phosis larva fixes itself by its anterior adhering papillae to some foreign 
to'adiilt object, and then undergoes a remarkable series of retrogressive 
form. cbatigM, which convert it into the adult Ascidian, The t5l atro- 
jihies, until nothing is loft but some fatty cells in the posterior 
part of the trunk. The adhering papUlas disappear and are replaced 
functionally by a growth of the test over neighbouring ooiects. 

* The nervous system with its sense organs atrophies until it is re- 
duced to the single small ganglion, placed on the dorsal edge of the 
phaiynx, and a slight nerve cord running for some distance pos- 
teriorly (Van Beneden and Jnlin). Slight changes in the shape 
of the body and a farther growth and differentiation of the branchial 
sac, peribranchial cavity, and other organs now produce gradually 
the structure found in ^e adult Ascidian. 

The most important points in connexion with this process of 
development ana metamoiphosis are the following. (1) In the 
Ascidian embryo all the more important organs (e.g., notochord, 
neural canal, archenteron) are formed in essentially the same 

1 Some of the Srst test cells are also protebly derived firom the epithelium 
of the egg follicle. 


manner as they are in AmphiJmu and other (2) TI 

free-swimming tailed larva possesses tlie essential chati^rs of tl 
Ohordaia, inasmuch as it has a longitudinal skeletal axis (the noli 
chord) separating a dorsally placed nervous system (the neun 
canal) from a ventral alimentary canal (the archenteron) ; an 
therefore during this period of its life-history the animal belong 
to the Chordata, (3) The Chordate larva is more highly organize 
than tlie adult Ascidian, and therefore the changes by which tl 
latter is produced from the former may be regards as a process < 
degeneration (y/). The important condnsion drawn from all th 
is that the Twmaia are the degenerate descendants of a group • 
the primitive Chordata (see below p. 618). 

Classifigatiok akd CuAnAOTEBs OF Gbottps. 

Order I.— LARVACEA. 

Free-swimming pelagic forms provided with a large looomotoi 
appendage (the tail), in which there is a skeletal axis (the urochord 
A relatively large test (the ‘‘Hans’*) is formed wil 
great rapidity as a secretion from the ectoderm ; it 
merely a temporary structure, which is cast off ai 
replaced by another. The branchial sac is simply i 
enlarged phamyx with two ventral ciliated openin, 
(stigmata) leading to the exterior. There is no a 

/ parate peribranchial cavity. The nervo 
system consists of a laige dorsally plaoi 
ganglion and a long nerve cord, whb 
stretches backwards over the alimenta 
canal to reach the tail, along which 
runs on the left side of tl 
urochord. The anus oper 
ventrally on the surface 
the body in front of the sti 
mata. No reproduction 1 
gemmation or metamo^hoi 
IS known in the lifc-histor 
This is one of the most i 
teresting groups of the Twt 
eata^ as it sh^s more coi 
pletely than any of the rc 
the characters ot the origii 
ancestral forms. It has u 
dergone little or no dege 
oration,^ and consequent 
corresponds more nearly 
the tailed -larval conditi- 
than to the adult forms 
the other groups. The ord 
Pia. 11.— OfltopiMtm In a single ftinilr, t 

(alter FoIX Men ftoni right ride, nugnlfisdApPBKDlOITLARIIDilli, all t 
six times. The arrows indicate the course members of which are mini' 

freo-swimming. Th 
occur on the surface of t 
sea in most parts of the world. Tliey possess the power to foi 
with great rapidity an enormously large investing gelatinous laj 
(fig. 11), which corresponds to tho test of other groups. This u 

jPl-F 




Fio. 12.— 'fletni-diamtnmatie vie'w of ApjptndiaiilaTia from the right, a, an 
ot, one of the atrial apertures ; opp, tail ; hr, branchial aperture ; hre, brand 
sac; dt, dorsal tubercle; end, endostyle; h, heart; i, intestine; m, mni 
band of tail ; n, nerve oord in body ; nerve eord in the tail ; (s, CBsophag 

ot, otooyst ; ev, ovary ; pp. peripbs^ngeal band ; ng, cerebral ganglion ; < 
caudal ganglion ; iht , enlugement of nerve cord in tail ; so, sense or 
(tactile) on lower lip ; sg, ciliated aperture in pharynx ; ft, stomach ; tee, tes' 
u, urodiord ; its cut end. (OrlglnaL) 

first described by Von Mertens and by him named ‘*Haus,*’ 
is only loosely attached to the body and is frequently thrown 
soon after its formation. The tail in the Atm^itmlariidm is 
tached to the ventral sur&ce of the body (fig. 12), and usui 
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polhtB more or lose anteriorly. It ahovs distinct traces of meta- 
meric semeiitation, bavina its muscle bands broken up into myo- 
tomesy while the nerve cord pi'esents a series of enlargements from 
which distributary nerves are given off (fig. 12, nf), Near 
the base of the tail there is a distinct elongated ganglion 
(fig. 12, np'). The anterior (cerebral) ganglion has connected 
with it an otocyst, a j^gment spot, and a tubular process 
openiim into tlie brauonial sac and representing the dorsal 
tubercle and associated parts of an ordinary Asmdian. The 
branchial aperture or mouth leads into the branchial sac or 
pharynx. There are no tentacles. The endostyle is short. 

There is no dorsal lamina, and the peripharyngeal hands run 
dorsally and posteriorly. The wolf of the branchial sac has i 
only two ciliated apertures. Thev are homologous with the 
primary stigmata of the typical Ascidians and the gill 
clefts of Vertebrates. They are placed far back on the ven- 
tral surface, one on each side of the middle line, and lead 
into short fanuel-sliaped tulies which open on the surface of a o 
tlie body behind the anus (fig. 12, cU). These tubes corre- 
spond to the right and left atrial involutions which, in an 
ordinary Ascidian, fuse to term the peribranchiul cavity. The 
heart, according to Lankostcr, is formed of two cells, which 
are placed at tlie opposite ends and connected by delicate con- 
tractile protoplasmic nbrils. The large ovary and testis are placed 
at the posterior end of the body. The remainder of tlie structural 
details can be made out from fig. 12. 

The family Appendicular iUl Hi comprises the genera, — (Hkopleura 
(Mertons], and Appendicular^ (Cham.), in l>otn which the body is 
short and coi^act and the tail relatively long, while the endostyle 
is straight ; Fritillaria (Q. and G.), in which the body is long ami 
composed of anterior and posterior legions, the tail relatively short, 
the endostyle recurved, and an ectodermal hood is formed over the 
front of the body ; and Kowalevftkia (Fol), a remarkable form de- 
scribed by Kol (/^), in which the heart, endostyle, and intestine 
are said to be absent, while the branchial sac is provided with four 
rows of ciliated tootli-likc processes. 

Order II.— THALTACEA. 

Freo-swimming pelagic forms which may bo either simple or 
com])ound, and the adult of which is never provided with a tail or a 
notochord. The test is pennauont and may ne either well developed 
or very slight. Tlio musculature of the mantle is in the fonii of 
more or less cormiletc circular bands, by the contraction of which 
IcK'omotion is effected. The branchial sac has either two largo or 
many small ttporturea, leading to a single i)eribranchial cavity, into 
whioli the anus opens. Alternation of wnerations occurs m the lifo- 
liistory, and may be complicated by polymorphism. The Thaliacea 
comprises two groups, Cyclamyaria and JTemmyaria, 

Sub-order 1. — Cyolomyaria. 

Frec-swimniing iwlagic forms which exhibit alternation of genera- 
tions ill tlii'ir lite-liistoiy but never form jiermanent colonics. The 
body is cask-shaped, with the branchial and atrial apertures at the 
opposite cuds. 'I’hc test is more or less well developed. The 
manllo has its musculature in the form of circular bands surrounding 
the body. The bramdiial sac is fairly large, occupying the anterior 
lialf or more of the body. Stigmata aie usually present in its 
posterior jiart only. The peribraiichial cavity is mainly jiostorior 
to the branchial sac. The alimontaiy c^nal is placed ventrally 
close to the posterior end of the branchial sac. Hermaphrodite 
rtjproductive organs are placed ventrally near the intestine. 

This group forms one family, the Dolidmuja, including two 
genera, mlwhm (Quoy and Gaimard) and Auckima (0. Vo|^), 

Dolioluin^ of w’hich several species are known from various 
seas, has a cask-s])a]>ed body, usually from 1 to 2 cm. in length. 
The teniiinal branchial and atrial apertures (fjg. IM) are loWd, 
and the lo])os are provided with sense organs. The test is very 
idightly developed and contains no cells. The mantle has eight or 
nine circnlar muscle bands surrounding the body. The most 
anterior and postenor of those form the branchial and ati'ial 
sphincters. 'Hie wide branchial and atrial apertures lead into 
larpj branchial and 2 )eribraiichial cavities, scjiarated by the pos- 
terior wall of the branchial sac, which is pierced by stigmata ; con- 
sequently there is a free passa^ for the water thrDUgh the l^dy 
along its long axis, ami the aiumal swims by eontmcting its ring- 
like muscle-bands, so us to force out the contained water posteriorly. 
Stigmata may also be found on the lateral walls of the branchial 
sac, and in tiiat ease there are corresponding anteriorly directed 
diverticula of the imribranchial cavity. There is a distinct endo- 
stylo on the ventral edge of the brancliial sac and a peripharyngeal 
hand surrounding its anterior end, but there is no renresontative 
of the dorsal lamina on its dorsal edge. The lebophagus com- 
mences rather on the ventral edge of tlie posterior end of the 
branchial sac, and riuis backwards to open into the stomach, which 
is followed by a curved intestine opening into the peribronchial 
cavity. The alimentary canal as a whole is to the right of the 
middle line. The hermaphrodite reproductive organs are to the 
left of the middle line alongside the alimentary canal. They open 


into the peribranchial cavity. The ovary is nearly spherical, while 
the testis is elongated, and may be continued anteriorly for a long 
distance. The heart is ])laced in the middle line ventradly, be- 
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Pio. 18.— Dofloltm (Zentfettlatwm, sexual Rpiieration, fpom iho loffc ftitlp. Titter- 
ing ES forttg. 12, muscle liaiidM; neue gantfllim; w, stimuata; 

sflfZ, subneuial gland ; iwribranchUl cavity , ott, at! ml lobts , ah, stnse 
oi^na, 7>r{, biauoliial lobes. (Oilginal.) 

tween the posterior end of tlie endostyle and the (csophtigi'al aperture. 

The nerve gjaiiglion lies about the middle of the dorsal edge of the 
body, and gives off many nerves, Uiidci it is placoil the subneuml 
gland, the duct of whicii runs forwaid and opens into the anterior , 
end of the branchial sac by a simidc apcrtnic, sui rounded by tbo 
spirally twisted dorsal end of the peripharyngeal band (fig. 13, di). 

The ova of the sexual generation produce tailed lari a?; these T)e^ 
develop into forms known as “nurses” (blastozooids), whicli aieniei 
asexual, and are characterized by the possesbion of nine muhclo/ics 
bands, an auditory sac on the left side of the body, a vontiully- lum 
placed stolon near the heart, ujwn which buds are produced, and 
a dorsal outgrowth near the i)osterior end of the bmly. The buds 
give rise eventually to 4he soxual genciation, which is polymor- 
phous, having three distinct forms, iii two of which the reproduc- 
tive organs remain undeveloped. The buds while still very young 
mij^ate from their place of origin on the stolon, divide by fission, 
and become attached to the dorsal outgrotvlh of the body of the 
nurse, wlicre they develop. The thi ce forms prodiK'cd ai c as follows. 

(1) Nutritive forms (tropho/ooids), which remain perman«*ntly at- 
tached to the nurse and servo to uro vide it with food; they have 
tlie body elongated dorso- ventrally, and tbo inusculatmo is very 
slightly developed. (2) Foster forms (phoro/ooids), which, like tho 
preceding, do not become sexually ntuture, but, unlike them, arc 
sot free as cask-shaped bodies with eight muscle bands and a ventral 
outgrowth, wdiich is formed of the stalk by which the body w^as 
formerly united to the nuiNC. On this outgrowth the (.3) Ibiins 
(goiiozooids) which become sexually mature are attached while still 
young buds, and after the foster foi ms aie set free these K^produi tive 
forms gradually aftnin their complete development, and aic event- 
ually set free and lose all trace of their connexion with tho foster 
forms. They resemble the foster forms in liaving a i ask-shaped 
body with eight muselo bands, but differ in having no outgrowth 
or process, and in having tho reproducthe oigans fully developed.^ 
Anchinui, of which (»nly one speeies is known, A. niOta^ from AncA 
the Mediteiianean, has the sexual forms perrnaiieiitly attached 
to portions of tho dorsal outgrowth fi orii the body of the unknown 
nurse. Tho boiiy is elougateil dorso-ventially The test is well 
developed and contains branched cells. The musculalute is not 
so wolf developed as in Jhholum, There are two circular bands 
at the anterior end and tw'o at the jto&tiiior, and two on tho 
middle of the body. The stigmata are confined to the oblhjuely 
placed posterior end of tho bianchml sac. Tl»e aliim*utaiy canal 
forms a U-rdiajrcd curve. Tho repioduetivo organs me ])laisd on 
the right side of the body. Tho hfe-hutory is si ill ini}!eifeclly 
known. As in the case of Doliohm th(» sexual generation is 
polyinorplious, and has three fonirs, two of which nonain in a 
rudimentary condition so far as the repio<luc1i\< organs me coii- 
comed. In Arhchinia^ how'cver, the llnee foiins <lo not octur to- 
gether on one stolon or outgrowth, but aie produnsl sineessively, 
ttie ropToductivo forms of the sexual genciation being independent 
of the “foster forms” (see Barrois, Jfy), 

Sub-order 2.— Hemimyaria. 

Freo-swimming pelagic forms which exhibit alter nation of genera- Charac 
tions in their life-hisfoiy and in the sexual cnuditroir foiin colonies, ters ot 
The body is more or less fusiform, with tiro longuxis anteioqmstcrior, Hem- 
and tho branchial and atrial apertuies nearly tejMnmal. The lest myaria, 
is w’ell develoTicd. Tiro mui^*uiatuie of the uiantle is in the fonu 
of a series of transversely -nrnning bands, which do not torni eorii- 
plete inde|>*ndent rings as in the Ctfclomua) la Th e b r anchial and 

^For fUiijlier details see Ufiainn S’). 
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peribrancliial carlties form « eontinaoiu ipaoe in the interior of the 
Wy, openinff externally by the brandhial and atrial apertures, and 
traversed obliquely from the dorsal and anterior end to the ventral 
and posterior oy a long narrow vascular band, which represents the 
dorsal lamina, the dorsal blood-vessel, and the neighl^uring part 
of the dorsal edge of the hianohial sao Of an ordinarv Ascidian. 
The alimentary canal is placed ventrally . It may ei^er be stretched 
out so as to extend for some distance anteriorly, or— as is more 
usual— be concentrated to form along with the reproductive organs 
a rounded opaque mass near the po^^ot end of the body, known 
as the visceral mass or ^^nncleus/' The embxyonic deveioiiment 
is direct, no tailed larva being formed. 

This sub-order contains two very distinct families, the Salpidje, 
which are the typical memb<ura, and the Ootaonbmidje, including a 
single very remarkable form (OUacnemua hy(Mm\ which in some 
respects does not conform with the characters given above. 

The Saljndm includes the single genua Salpa (Forsk&l), which, 
however, may be divided into two well-marked groups of species, — (1) 
those, such as S, pinnttk^ in which the alimentary caual is stretched 
out along the ventral surface of the body, ana (2) those, such as 
S/fuaifwrmis (fig. 14, A), in which the aliment- 
ary canal forms a compact globular maas, the 
“ nucleus," near the jxisterior end of the body. 
About fifteen species altogether are known; 
they are all pelagic forms and are found in 
nearly all seas. Each species occurs in two 
foi'ins— the solitaiy asox- 
ual {proks soUtaria) and 
the aggregated sexual 
iproUa grsgana)— which 
are usually quite unlike 
j one another. The soli* 
•4 tary form (fig. 14, B) 
gives rise by internal 
..y ^ gemmation to a complex 
-lisc tubular stolon, which 
^ contains processes from 
all the more important 
organs of the parent body 
and which becomes seg- 
A B mented into a series of 

Pw. 14.-^afao rumxAnm-fvL9iform.U. A. buds or embryos, M 
gated form, B. Solitary form. Lettering as the stolon elon^tes, the 
before } 1-0, muscle bands ; cm, embryo ; gem, jiear the free 

gommiparous stolon ; m, mantle ; owe, visceral , wiii-v Viowa 

mss (coleus). coriglMl.) end which have become 

advanced in their deve- 
lopment are set fireo in groups, which remain attached together by 
processes of the test, each en^osing a diverticulum.from the mantle 
so as to fonn “chains” (fig. 15), k | ^ y u . 

Eachmemherofthechainisa<Sa/pa | 
of the sexual or aggregated form, n 
and when mature may— either still / 
attached te its neighbours or so- IT ^ 
parated from tliem (fig. 14, A)— | 
produce one or several embryos, 
which develop into the solitary 
Salpa. Thus the two forms alter- 
nate regularly. The more import- 
ant points in the structure of a 
typical Saipa are shown in fig. 16. 

The branchial and atrial apertures 
are at opposite ends of the body, 
and each leads into u large cavity, 
the branchial and penbrauchial J’w. lB.;-Posterior part of soltt^ 
sacs, which are m free communica- 
tion at the sides of tho obliquely- 
running dorsal lamina or “gill.” 

The test is well developed and 
adheres olosely to the surface of 
the mantle. The muscle bauds of the mantle do not completely 
encircle the 

body, miey^ "f/, j 1,13 

present dorsally 
and laterally, 
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form of Solpadmoi^iM-muoroiioto, 
showing a Chain of embryos nearly 
ready to be set free, gm, young 
aggregated Salpm foiming the chain ; 
St, stolon ; m, muscle bond of the 
mantle. (Original) 
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bttt the minor- 
ity do not reach 
the ventral sur- 
face. In many 
cases neigh- 
bouring bands 

join in the mod- ^ 

ian dorsal line, ^jq, iG,~.Senii-dfagra»inatic representation of Solpa ftom 
(fig. 14). rhe leftelda Lettering asMoie ; em^embiyo; m, mantle; 
anterior end of I languet; ssvf, duet of snbnenra! gland; l-ii, muacle 
th. do^ u. 
mina is pro- 
longed to form a prominent tentacular otgan, the languet, pro- 


jecting into the branchial sac. The nerve ganglion, subneuial 
gland, dorsal lamina, peciphazyn^ bands, and endostyle ^ 
placed in the usual posittons, A pigment " - 

are found in connection with the gmiglion. 

the sides of the dorsal lamina (o&U called ’ _ 

of Salpa), by means of which the cavity of the mnchial sac is 
placed in communication vdth the peribranchial cavity, are to 
be recorded as gigautic stigpmta formed by the suppression of the 
latorA walls of tlie biancnial sao. Eig. 16 represents an aggre- 
gated lOt sexual Salm which was' once a member of a chain, since 
it shows a testis and a developing embryo. The ova (always few 
in number, usually only one) appear at a very early period in the 
developing chain Salpa* while it is still a part of the gemmiparous 
stolon in the body of the solitary jShfpa, This gave rise to the 
view put forward by Brooks (sj), that the ovary really belongs to 
tho solitary Salpa, which is therefore a female producing a series 
of males by asexual gemmation, and depositing in each or these an 
ovum, which will afterwards, when fertilized, develop in the body 
of the male into a solitary or female Salpgt. This idea would of 
coarse entirely destroy the view that Salpa is an example of alterna- 
tion of generations. The sexual or chain Satpa, although really 
hermaphrodite, is always protogynous : i.s., the Ceinale elements or 
ova are produced at an earlier period than the male oigan or testis. 
This prevents self-fertilization. The ovum is fertilized by the I 

r matozoa of an older JS^pa belonging to another chain, and n 
embryo is far advanced in its development before the testis is 
formed. At an earl3^riod in its development a part of the embiyo 
becomes separated ofi, along with a part of tlte wall of the cavity 
in which it lies, to fonn the “ placenta," in which the embryoni<) and 
the maternal blood streams circulate in close proximity (or actually 
coalesce during one period) and so allow of the passage of nutriment 
to the developing embryo. At a somewhat later stage a number of 
cells placed at the posterior end of the body alougnde the future 
nucleus become filled up with oil-globules to form a mass of nutrient 
material— tho elmoblast— which is used up later on in the develop- 
ment. Many suggestions have been made as to the homology of 
the elseoblast. The most probable is that it is the disappearing 
rudiment of the tail found in the larval condition of most Asoidians. 

The family Oclaen^mida includes the single remarkable forme 
Oetaenemus found during the “ Cfiiollenger " expedition, and c, 

first described by 
Moseley (29). It is 
apparently a deep- 
sea representative 
of the pelagic SaU 
pidm, and may pos- 
sibly be fixed. The 
body is somewhat 
discoid, with its 

longltn.jinal, wetiw 
Oclacneifwii (after Boseley). hr. bmiichial 

lUg processes, on to aporture ; m, opening of oesophagus ; r, rectum ; at, 
which the muscle a^aUpc^ure;m,rm,rsdIattngniu8cles:n,naclea8; 
bands of the muscles of nucleus; g, respiratory membrane: 
Danas oi in. j rt hwe of W. ;<i,pe<llol« of 

attaohnient. 



mantle are con- 
tinued. The ali- 
mentary canal forms a compact nucleus (fig. 17) ; the endostyle is 
veiy short ; and tho dorsal lamina is apparently absent. The re- 
production and life-history are entirely unknown. 

Oidier UI.-ASCII)IACEA. 

Fixed or free-swimming Simple or Compound Ascidians which in 
the adult are never provided with a tail and have no trace of a « 
notochord. The free-swimming forms are colonies, the Simple 
Ascidians being always fixed. The tost is permanent and well 
developed ; as a rule it increases with the age of the individual. 
The branchial sac is large and well developed. Its walls are per- 
forated by numerous slits tstjgmata) opening into the peribranotiial 
cavity, which commiimcates with tho exterior by the atrial aperture. 
Many of the forms reproduce by gemmation, and in most of them 
the sexually-produced embryo develops into a tailed larva. 

The Amdiacea iucludei three groups,— the Simple Ascidians, 
the Oomponnd Ascidians, and the free-swimming colonial Pyrotma. 

Sub-order 1.— Asoidte SlmplioM. 

Fixed Ascidians which are solitary and veiy rarely reproduce by 
gemmation ; if colonies are formed, the members are not buried in 
a common investing mass, but each has a distinct test of its own. 
No strict line of deiparoatlon can he drawn between the Simple and 
the Ckmipound Ascidians, and one of the families of the former 
group, tlm CtawUnidm (the Social Aseidiatts), forms a transition 
From ue typical Simple forms, which n9>ver reproduce by gemmal^n, 
to the Compound forms, which always do (see p. 616 bmow). The 
AsffuUm Simplicea may be divided into the following fiimilies:— 

Family t— CLAV«MKXl>4i. Simple Ascidians whiSi reproduce by 
gemmation to form small colonies in which each asoidiozooid has 
a distinct test, but sB are connected by a common blood-system. 
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Biiils formed on etolone which are vaecular outgrowths from the pos- 
terior end of the body» containing prolongations from the ectoderm, 
mesoderm, and endoaerm of the ascidiozooid. Branchial sac not 
folded ; internal longitudinal bars usually absent ; stigmata straight; 
tentacles simple. This himily contains three mere: SeUinascidia 
(Herdman), with internal longitudinal bars in branchial sac ; Clavel^ 
ina {Swimy), with intestine extending behind bmiohial sao; 
and Feropwra (Wiegmann), with intestine alongside branchial sac. 

Family II.-— Asoidiuda Solitaiy fixed Asoidiane with gelatinous 
test ; branchial aiiertnre usually ei^t-lobed, atrial aperture usually 
slx-lobed. Branchial sac not folded ; internal longitudinal bars 
usually present; stimnata straight or curved; tentacles simple. 
This mmily is dividod into three aections : — 

Sub^family 1.*— HypOBrruiNJB. Branchial sac with no internal 
lo^itadinal bare. One genus, Hypobythim (Moseley). 

Sub-family 2 .— Ahcioina. Stigmata straight. Many genera, of 
which the following are the more important x—Ciona (Fleming), 
dorsal languets present ; Aacidia (liniieous, =sPhalluala^ Savigny), 
dorsal lamina present (see figs. 1 to 10) ; JRhodoaoma (Ehrenrorg), 
anterior part of test modified to form operculum ; Abyasaacidia 
(Herdman), intestine on right side of branchial sac. 

Sub-fiimily 8.— CoRKtLiNis. Stigmata curved. Thi-eo genera 
Ccrella (Alder and Hancock), test gelatinous, body sessile ; Coryn- 
aacidia (Herdman), test gelatinous, body pedunculated; Chdyo- 
aoma (Brod. and Sow.), test modified into homy platea 
Family III. — Cyntji r idjh. Solitary fixed Ascidians, usually with 
leather;^ test ; branchial and atrial apertures usually both four*lobed. 
Bmnchial sao longitudinally folded ; stigmata straight ; tentacles 
simple or compound. This family is divided into three sections : — 
Sub-family 1. — S'fYicMNZB, not more than four folds on each side 
of branchial sac ; tentacles simple. The more important genera are 
— Styela (Macleay), stigmata normal, and Bathyonctia (Herdman), 
stigmata absent or modified. 

Sub-family 2. — CYNTHiNiU, more than eight folds in branchial 
sac; tentades compound; 
body sessile. Tlie chief 
genus is Cynthia (Sa- 
vignv), with a large 
number of species. 

Sub-feinily 8 . — Bol- 
ter iNiifi, more than eight 
folds in biauchial sac; 
tentacles compound ; 
body pedunculated (fig. 

18, A). The chief genera 

axe^Boltenia (Savigny), 
branchial aperture four- 
lobed, stigmata normal ; 
and Cideolaa (Herd- 
man), brancliial ajier- 
ture with less than four 
lobes, stigmata absent or utl sac'; 1 1,‘iiiteriia1 ibogftudiiml bar ; m%, mesh ; 
mndiKad 18 Til «j», caloaieouH npicules in vewclR ; <r, trawaverau 

(Alter Held, .»n,CJ.Ul.uge.ie<p«t.) 

genus discovered by the ** Challenger ’* expedition (see 17 ). 

Family IV.— MuLouLiDds. Solitary Ascidians, sometimes not 
fixed ; branchial aperture aix-lobcd, atrial four-lobed. Test usually 
iucrusted with sand. Branchial sac longitudinally folded ; stigmato 
more or less carved, usually arranged in spirals; tentacles compound. 
The chief genera are -^MolgtCla (Forbes), with distinct folds in the 
branchhil sac, and Eugym (Aid. and Hanc.), with no distinct folds, 
but meiely broad internal longitudinal bars in the branchial sac. 
lit some of the Molyalidaa (genus Anuvetla^ Lacazo-Huthiei:;, ao) 
the embryo does not become converted into a taileil larva, the 
development being direct, mdthout nictaiiiovuhosK The emhiyo 
when natched assumes gradually the adult structure, and never 
shows the features characteristic of laival Ascidians, such as the 
urochord and the mediau sense-organs. 

Sub-order 2.--Ascidl» Coxnpositm. 

Fixed Ascidians which reproduce by gemmation, so as to form 
colonies in which the ascidiozooids are burled in a common invest- 
ing mass and have no separate tests. I'his is probably a somewhat 
artificial assemblage formed of two or throe groui>a of Ai^idians 
which produce colonies in which the ascidiozooids are so intimately 
united that they yiosBess a common test or investing mass. This 
is the only character which distinguishes them from the Clawlinidx, 
but the property of reproducing by gemmation separates them 
from the rest of the Aacidm SimpHcea. The Aacidias CompoaUm 
may be divided into the following families : — 
family 1 . — Distomidjl Aseddiozooids dividod into two re^ons, 
thorax and abdomen ; testes numerous ; vas defenms not spirally 
ooilod. The chief genera axe-^^JHatema (Oaertner) ; IHataplia (Iiella 
Valle) ; Colella (Herdman), forming a pedunculated colony (see fig. 

19, A) in which the ascidiozooids develop incubatory pouches, 
connected with the peribranchial cavity, lu which the embryos 
undergo their development (//) ; and CJiiida^aaUidhya (Macdonald), 
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natural size. B. Fart of branchial sao mag- 
nitled. at, atrial aperture ; hr, branchial aixii - 
tuK*; prd, iteduncle; {>r/,s]ightfoldofbraucli- 
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Fahiily II.-— CoELocoAMiDiB. Colony not fixed, having a lajge axial 
cavity with a terminal ajiorture. Branchial apertuies five-lobed. 

This includes one species, Gcsloemnua huxleyi (Ilordman), which is a 
transition form between the ordinary Compound Ascidians (e.o., 
Biatamidm) and the Aacidias Salpifortnea {Pyroaama), 

Family 111 .— -Didemmidal Colony usually thin and incrusting 
Test containing stel- 
late calcareous spi- 
cules. Testis single, 
largo ; vas deferens 
spirally coiled. The 
chief genera are — Z>i- 
demnum (Savimiy), 
iu which the colony 

is thick and fleshy ji r j? 

19, Colonied of Asddue ComjW'titie (iiatural size), 
three rows of stig- ^ toldlaqaoyi. h. LfjitotUatun. negltdum. C. TAe- 
mata on each side of ’n/ngodu'tytm moahVe D. mryUua, allowing ar- 
the branchial sac : ^^''SJ**”^*** of aacuiiuzooidB in oinMilai MyNtems each 
and J>ploclinum 
(Milne-Edwards), in 

W'hich the colony is thin and incrusting (fig. 19, B) and there ai-o 
four rows of stigmata on each side of the biancliial sac 

Family IV. — Biplosomiija:. Test reduced in amount, rarely con- 
taining spicules. Vas deferens not spirally coiled. In Dtplomiui 
(Macdomdd), the most important genus, the larva U gemmipaious. 

Family V.— roLYCLiNiDSS. Ascidiozooids divided into three 
region8,--thorax, abdomen, and post-abdomen. Testes numerous ; 
vas deferens not spirally coiled. The chief geiicia are— J^ari/ngo- 
dit'tyon (Herdman), with stigmata absent or tiiodihed, coutainlug 
one species, Fh, mirahite (fig. 19, C), the only Comiiound Ascidiun 
known from a depth of 1000 fathoms ; Fuhjchtmrn (Savigny ), with 
a smooth^walled stomach ; Aptidium (Savigny), with tlie stomach 
wall longitudinally folded ; and Anutrovcium (Milno-Kdwards), in 
which the ascidiozooid has a long jiost-abdoinen and a large atrial 
lanjmet 

l^niily VI. — Botkyllida:. Ascidioroonls having the intestiiio 
and reproductive organs alongside the bi amdiial sac. Dorsal lamina 
present ; internal longitudinal burs piTsent in branohial sac. Tho 
chief genera are- (Gaertn. and Pall.), with simple stellate 
systems (fig. 19, D), and Botrylloidea (Milne -Kdw aids), with 
elongated or ramified systems. 

Family VII. — Polystvelidas. Ascidiozooids not grouped in 
systems. Branchial and atrial apertures four-lobed. Branchial 
sac may he folded ; inloinal longitudinal bars iiresent. The chief 
genera are — Thylacium (Oarus), with ascidiozooids projecting above 
general surface of colony ; Goodairia (Own- 
niugham), with ascidiozooids completely 
iml^dded in in vesting mass; and Vboriziu 
corrntia (Herdman), with ascidiozooids 
united in little groups which are connected 
by stolons. The last genus contains one 
species, Cb, reticidaftfa, a transition form 
between the other Fofyafyelidie and tlie 
SiyeMnaa amongst Simple Ascidians. 

The mothoils of reproiluction by gemma- 
tion differ iu their details in tho various 
gi'oups of Compound Ascidians ; but in all 
cases tho process is essentially a giving off 
from the |>arent body of groups of colls ic- 
prosenting the ectoderm, the xriesodeiin, 
and the endoderm, which develop into tho 
corresponding layers of tho bud, Tho first 
ascidio/ooid of the colony pi oil need by the 
tailed larva does not form sexual repro- 
ductive organs, but reproduces by gemma- 
tion so as to make a colony. Thus there 
is alternation of generations in the life- 
history. In the most completely formed 
colonies (s.y., Botrylhis) the ascidiozooids 
are arranged in p'oups (systems or cretio- 
bii), and in each system are placed with 
their atrial apertures towards one another, 
and all communicating with a common 
oloHcal cavity which oiiens to the exterior 
in the centre of the system (fig. 19 D). 

Suh-ordor 8.— Azeidin Salpiformes. 

Free-swimming pelagic colonies Lav nig Asridim 

tho form of a hollow cylinder closetl at one ^ l" .sW/»/- 

end, Tho ascidiozooids forming the colony Pig 20 Vyroaoma 
are imbedded in the common tost in such a naiiirui 8i/». A. side v e w 
manner that tho branchial apertures oj>ou of 
on the outer surface and theatnal apertures I ^ ^ 

on the inner surface next to the central 

cavity of the colony. The ascidiozooids are produced by gemmation 
firpm a rud^entaiy larva (tho cyatUozooid) dcvelojiod wMially. 
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This sub-order includes a single family, the Ptbosomidjb, con^ 
taining one well-marked genus, Fyromiia (P^on), with several 
species. They are found swinu^g near the surface of the sea, 
chiefly in tropical latitudes, and are brilliantly phosphorescent 
A fully developed Pyrornm colc^ may be from an inch or two to 
upwards of four feet in length. The sha):»e of the colony is seen in 
fig. 20. It tapers slightly towards the closed end, which is rounded. 
The opening at the opposite end is reduced in size by the presence 
of a membranous prolongation of the common test (fig. 20, B). 
The branchial apertures of the ascidiozooids are placed upon short 
papilliO projecting from the general surface, and most of the asddio- 
zooids nave long conical processes of the test projecting outwards 
beyond their braiiohial apertures (figs. 20, 21, and 22). There is 
otuy a single layer of ascidiozooids in the Pyroaonui colony, as all 
the fhlly developed ascidiozooids are plac^ with their antero- 
posterior axes at right angles to the surface and communicate by 
their atrial apertures with the central cavity of the colony (fig. 21). 







^ Cftt etn 

Fro. 21.-- Fart of a longltndlnal section through wall of PyriimAt showing 
arrangement of a8ci<lI(>eool(lH, jiuignlfled (pamy after Savigsy). ol, atrUu 
apertures ; ftr, hranohial apertures ; osc, young ascidiosfwid or a future cwlony 

} )rodU0ed by budding fTom eg, cyathoaooid: em, embryos In various Stages $ 
, test; tpt proooBses of test ; branchial sao ; gas, young ascidiosooid. 

Their dorsal surfaces are turned towards the open end of the colony. 
The more important points in the structure of the ascidiozooid of 
are shown 
in &g, 22. A circle of 
tentacles, of which t 

one, placed ventrally 
(fig. 22, fn), is larger 
than the rest, is 
ibnud just inside the 
branchial aperture. 

From this point a ^ 

wide cavity, with a 
few circularly-pkced 
muscle bands nm- 
iiing round Its walls, ^ 

leads back to the 
large branchial sac, 

^^hich occupies the 
greater part of the 
body. The ttigmata 
are elongated trans- . 

versely and crossed 
by internal longitu- 
dinal bars. Tbe dor- ^ 
sal lamina is repre- 
sented by a series of 
eight languets (1), 

The nerve gans^ion 
(on which is placed 
a small pimnented^*'^ 
sense organ), the sub- 
uoural ^aud, the dor- et* •• 
sal tubercle, the peri- 
pharyngeal bimds^ 
and the endostyle are /es 

^ntlrinna^ 22.— Mature aseidiosoold of Pyrotoma, hum left 

positions. , un each side (partly after Keferetein> I^itteriiig aa befbie; 
stae of the anterior m, eeUular maas, the seat ot phosphoreaoenee; 
end of the branchial » poiterior eeUuUr maei ; gs, gemmlparous 
MAfl finflfi <in tbn ttiiri. stolonj uio, musole bond; n^, aubnenml gland; 

a mass of rounded cella which are the source of the phosphores- 

cence. The alimentary canal is jdaoed posteriorly to the branchial 
sac, and the anus opens into a large penbranohial (or atrial) ca^ty, 
of which only the median posterior part is shown (pbr) in ig. 22. 
The reproductive organs am derelopea in a divartkmliutt of tiie peri- 


brsnchiftl oavi^, and consist of a lobed teaiis and a eingls ovum « 
« time. The development takca place in a part of the perilsiaachil 
cavity (fig. 21, m). The segmentation is mmbkatic, and a 
elongated embryo is formed on the surface of a mass of yolk. Th 
embryo, after the formation of an dimentsiy cavity, a 
nervous system, and a pair of laterally ^aced atrial tubes, dividi 
into an aziterior and a posterior part The anterior part ^e 
segments into four pieces, which afterwards develop into the fin 
ascidiozooids of the eolony, while the posterior pttt remains in 
rudimentary condition, and was called by HuzW the **oyath( 
zooid^^ ; it eventually atrophies. As the four asridiozodds increai 
in size, they grow round the cjraihoeoold and soon encirdo it (fig. 21 
cue and ey). The cyathozooid absorbs the nomiBhing yolk upo 
which it lies, and distributes it to the ascidiozooids ly means of 
heart and system of vessels which have been meanwhile fbrmec 
When the cyathozooid atrophies and is absorbed, its origUi atrii 
aperture remains and deepens to become the central cavity of 
young eolony, which now consists of four ascidiozooids pkeed in 
ring, around where the cyathozooid was, and enveloped in a commo. 
test The colony gradually increases by the formation of buds firoi 
these four original ascidiozooids. 

Phyloobny. 

The accompanying diagram shows graphically the jffobabl 
origin and course of evolution of the vaneus groups of TunieoUx 
and therefore exhibits their relations to one another much moi 
correctly than any system of linear ckssifioatiou can do. Th 
anoestml Pfcio-TuwiecUa ore here regarded^ as an offshoot flrox 
the JV(«fo-C%owte(a-*the common ancestors of the TtmvxUa {lire 
W' chorda), Amphioxue {Oephaheh^wla), and the verU 
hraia. The ancestral l^icata were probably free 
swimming forms, not very unlik 
^ exisSg an« 

^ represented in the life-histor, 

of nearly all \ f 

sections of the ^ocio. L— 

Tunieaia by / »■ 

the tailed lar- |/ yV 

val stage. The Tj 

Larmeea axaj if \ 

the first 

shoot from V \ it 
the ancestral V ^ 

fomt which VT 

gave rise to * ^ 

the two lines of descendants, the Froto-Thaliaeea and the Froto 
Aecidiacea. The Froto^Thaliacea then split into tiie ancestors o 
the existing GyeUmyaria and Hemimyaria. The Fr0io-Ascidiace\ 
gave up their pelagic mode of life and became fixed. This oncestra 
process is repeated at the present day when the free-suimming larv. 
of the Simple and Compound Asoidkns becomes attached. Th 
l^oto-Asddiacca. after the change, are probably most nearly repre 


J*roto-A8cidiacea, after the change, are pre 
sented by tbe existing genus Clavelina, 


bly most nearly repre 
They have given ris 


directly or indirectly to the various groups of Simple and Com 
iiound Asoidians and the Pyroaomidm, These groups form tw 
lines, which appear to have diveiged (dose to the position of th 
family Clavelinidm, The one line leads to the more typioa 
Compound Asoidians, and includes the JMyclinidm, DiMmidm 
Didemnidm, DUailxaamidm, Calocormidm, ami finally the AtMu 
SalpiformeB, The second line gave rise to the Simple Ascidiane 
and to the BotrylUdm and Polystyelidsc, which are, therefore, no 
closely allied to the other Compound Ascidiana The later l^oto 
Aeemacea ware probably colonial forms, and gemmation was re 
tained by the Oldveiwidi and by the typical Compound Ascidian 
{Diitomidm, &e.) derived tram them. The power of fonninj 
colonies by budding was lost, howevm*, by the primitive Simpl 
As(udkoB, and must, therefore, have been regained independentb 
W the ancestral forms of the Botryllidat and the Bolffdyelidai 
If this is a correct interpretation of the course of evolution of th< 
Tunieata, we arrive at the following important oondusions. (1 
The Tunieaia, as a whole, form a degenerate branch of the Proto 
Chordata ; r2) the Aoddim Salpiformoo (Pyrowma) are much mor 
closely related to the typical Compound Asmdiana than to the othe 
pekgio fwmieaia, viz., tne Larvaeoa and the ThaUaom ; and (3) thi 
Amdim Compoikim form a polyr^yletk group, the sections o 
which have arisen at several distinct points from anoestra 
Simple A«cidians. 

Cuvier, ''Him. a. ks Aseidles,** Ac., in Mki. d. Mat., vol 
ii. p. 10, mis, 1S16 ; (»>8aTlgny, MhnoOm mr Zn Atdmawe mn» Fwfttrei, pt 
il. Sac. i., Ima, ISIS ; (j) LamarclL ifta. Net, d. awn KariAm lat 
Farit, 1816^28; U) 0. K XttUer, ioeZ. Dmdoa, vol, iv.. 1806; (f) 
woidi, **Ob86rv. s. lea Aseidles Compose,** Ao., In Jhsi. Aeod Sri., Faria 
vol zviii., im; (d) Sdmiidt, Zw mgl PhyM, d, urifMZoa 7%tm, Bnma 


1 By Bohra and others their point of origin is placed considerably fUrthc 
up on the stem of the Chordata, thus causing the Twiieata to be isgardsd m 
very difsiisrats FsfMrate ^ 




irlok, 1945 ; ( 9 ) Lowig fU»d KdUiker, **thU Oon^., Ac., d. ISuvel. d. 2Vn./* 
in Anflh So. }fuLj Her. iii* <9ool.X vuL v*. 1840 \ HniUty, PhU. Tram., 1861 ; 
^ Kowalovaky, Bntwiftkel. d. »lnR ABCid./* m Mm. S$ Poteroib. Acad. Sc*, 
Mr, vli., vol. X..1800; (id) J* P. v«& JBoned«n, a. VKmbryolog., Oeo., 

d, Amq. in Mbn, Asad. Bay. BAq., vol. xx., J847 ; (//) Krolin, m Wie»> 

iiimiii wid MtUlor’a 185S{ ; M Kupffor, Arsk. f. mikr. AmU., im, 

1072; (<?) Oiiird, d. ttav. Smbtyofog, d. Tun , 4fc./’ in Aroh, Zool 

J:xptr,, vol. i., 1878 : (/a) Fol, “fitodea aur lea ilpiiendlcnilAfiva dii Detroit de 
Meaaltie/' in Mim. Soo. Phya Bet. (htUss, voL xxi.; (/y) Qiard, 
cherchea a. k Aae. Comp 1 '* in >1 re^ Zodl. Barptr., vol. 1., 1878 ;(/d) Von Braaehe, 
Die SynatSidUn def Bush* von Bovigno.Viwnn, 1888 ; (/v) Eerdma^ “ Report 
upon ibe TufUeata of the ChaUanger Expedition/' pt. 1 . in ZaoL Chatt. Bm, 
vol. vt, 1888 : pt. h. in Zool. Chalt. Sxp., voL xiv.. IWO ; pt lii., not yet pub- 
Uahed ; </6!) .Alder and Hancock^ in Am. May. BaL HUt., 1808, 1870 ; (/p) fieUer, 


“Untennch. u. d. Tumc. d. Adriat Meerea/' in iMnJcaehr. d. i. Ahad. Wiu., 
1876-77; (ao) Lacaae-Duthiera, “Aac. Blinp. d. COtea d. 1. Manche/’ in AffA. 
ZooL haptr., 1874. 1877 ; (a/) Traustetit, in yidaiwfc. Msdd. Naturh Bor., Oopen- 
hagen, 1881-84; (m) Hetdiuan, “Noten on lirltlah TunieaUt, Ac./' in Joum. 
Uan. $ 00 ., Z 06 L, voL xv , 1880; (jry) Uaaofl, in Proe, Imp. Soc. Bat. Hut., 
Moscow, vol. xvtti., 1876, (i^) JuUn, “Roch. a. VOi-g. d. Aac. Bunp.,'* in 


ion; (ap a^ia, Jonm. d FA/iat et Phys., vol. xxi., 3886 ; Uljaulo, 
Fanm kt., d. (kHM von Beapel, vol. x., 18W , (ap) Moaeley, “On ]>eep-8aa 
^cld.,*^ in Tram. Linn. Soe . sei. li .vol 1 , 1876 , (jo) E. van Boneden and 
Jtilin, Morph, d. Tunioiera,'^ m Anh. d Biol., vol. vi., 1886; ( 31 ) Lankeater, 
^q^Uwn London, ISbO; (ja) Dohm, “Stud. a. Umeaoh. 
d. WiibclUi.,'* ill MUth. A^. Stat. Neapel. (W. A. HE.) 


TXJSriNO FOBK, a small bar of cast tool steel with 
tolerably defined edges^ bent into a fork with two prongs. 
A handle of the same metal extending from the ^nd of 
the fork serves as a sound-post to transmit the vibrations 
of the fork to any resonance board or body convenient for 
reinforcing the sound. The fork is set in vibration by 
striking one of the prongs against any hard substance, by 
pressing the prongs together if the fork is a light one, or, 
if it is large, by drawing a double bass bow across one of 
the prongs. The larger forks are sometimes made with a 
worm upon the handUo in order that they may be screwed 
into a resonance box, the dimensions of which should agree 
with the pitch of the fork. The ordinary use of a tuning 
fork is to serve as a pitch carrier or standard, for which it 
is particularly suited owing to the permanence with which 
it maintains the pitch to which it may bo tuned. It is 
flattened by heat and sharpened by cold about 1 vibration 
in 20,000 for every degree Fahr., so that the exact pitch 
always depends upon the temperature. A tuning fork is 
tuned by Ming the ends of the prongs or between them 
near the ends to make it sharper, or by filing between 
them near or at the bend to make it flatter. Less filing 
is required to flatten tlian to sharpen. It should be allowed 
to rest after tuning, on account of the disturbance of the 
molecular structure by the filing, and after a few days 
iihould be compared again with the pitch required, and 
corrected. The tuning fork is also of value in certain 
physical investigations, from the constancy of its rate of 
vibration. In England it is generally tuned to C in the 
treble clef, because organ-builders start their tuning from 
that note ; in France it is tuned to A in the treble clef, 
which is the note of the third open string of the violin. 
The French diapason normal is tuned to A at 16* C, ( « 69" 
Fahr.) and is fixed at 436 double vibrations in a second. 
The inventor of the tuning fork was John Shore, royal 
trumpeter in 1711, sergeant trumpeter at the entry of 
tieorge I. in 1714, and lutanist to the chapel royal in 1716. 

According to Chladni, whose analysis of the tuning fork has been 
generally accepted, it lias two nodes or points of least vibration at 
the bend, with a ventral or vibiating loop between, by which its 
vibrations are transmitted to the handle. That tliis is not the case 
has been shown by Mr W. F. Stanley, ^ The fundamental note 
api^ars to l)o an octave below the note which the ear recognizes as 
the pitch of the fork. Helmholtz, Tyndall, and others accept the 
latter as the mndamental, and Helmholtz expiessly says that each 
prong may Iw regarded as an elastic rod fixed at one end.* The fork 
IS really a bent elastic rod vibrating at both ends, with a node at 
the bend, through which, and in the same way as with the bridge 
of any stringed instrument, the vibrations are conducted. As well 
as the second partial, the third and fourth are in large forks fre- 
quently distingdshable, but such partials above the octave are very 
weak. In admtion to the lower narmonic partials it is generally 
4Muiy to produce with a blow a veT;jr high inhaimonic tinkle or 
ringing metallic note, that will continue to sound for some time 
without blending with the true note of tho fork. The precise 
interval varies, but is usually two octaves and between a flat fifth 
and a migor sixth above the recognized pitch of the fork. With 
ordinary tuning forks thU tinkling note is to be found amongst 
the highest trd>le notes of the pianoforte. Theorists give other 
inharmonic proper tones in due ascending order ; they are derived 
fiom calculation on the assumption that they poceed as the squares 
of the odd numbers, but are beyond practical verification owing to 

^ iVoAifv, vol xxvi, pp. 166, 248, 

* SmeaHtmid/Tcm ; Bng. traasl. by A J. IBUis, 2ded., 1885, p. 70. 


their extreme position in the scale of musicsl sounds and the varia- 
tion of power in diflerent ears to distinguish them, 

Tho tuning fork was used by Scheiblei (1777-lb87) as the easiest 
means for correctly determining tlie pitth numbers of vibrations 
To make a Scheibler tonometer, take a foil in uhndi the octave 
can bo easily heard and luteicalate as many forks as, gi\ij»g count- 
able boats with each other, will fill up tho octa\e. The addition 
of the whole number of boats and their fiactions in the octave will 
be the vibrating number, m double vibrations per second, of the 
lower fork. In order to mcaKure the fractions of vibrations accu- 
rately finks should bo chosen that are audible for 40, or at least 
20 seconda For instance, 60 treats < ouutcd in 20 heconds 'u ould 
be 8 a second, and 66 in the same time 3*25. The finks should 
remain for three montlis after filing beloie then ditfeienccs are tmally 
determined, and tho whole examination should lie condiu ted 111 a 
known, uniform temperature. Schcibler considered tour beats u 
second between two folks a good number for counting ; but Mr A 
J. £Uis, who has used SoheibTer’s invention as a basis foi an exhaust- 
ive historical statement of musical pitch* and as the novel and 
exact means for determining the uon-hannonic musical scales of 
various nations, especially Eastern nations,^ coiisidom three beats a 
second the best counting number. This would increase tho number 
of intermediate foika 

Attempts have been made to use tuning forks instead of strings 
for ke^-boai'd instruments, the object hoing to obtain permanence 
of tuning with the soft, unexciting quality of tone furnished by tho 
fork, 'fue inventions of Clagget, London, 1788, of KifTelseu (the 
melodikon), Copenhagen, 1803, and of Schuster (tho adiaphomm), 
V^ioniia, 1819, weio oi this nature. Tho latest adaptation of a key- 
board to tuning forks has been eflected by Mr Macuell ot Glasgow ; 
it was shown at the luveiitlons Exhibition, South Kensiugiou, 
London, 1886. (A. J. H.) 

TUNIS, RBUENCjy or, formerly one of the Barbary btaics 
of north Africa, but since 1881 a dependency of France, 
whose resident-general exercises all real authority iu tlu* 
nominal dominions of the bey. Is bounded on tho west by 
Algeria, on the north by the western basin of the Mediter- 
ranean, on the cost from Cape Bon to the Gulf of Gabci 
(KAbis) by tlie eastern basin of the same sea, and on the 
south-east by the province of Tripoli. On the south tho 
boundary is the Sahara and the frontier line is indefinite. 
The greatest breadth from east to west is alxmt 1 50 miles, 
the length from north to south about 300 miles. Tlio 
population does not exceed a million and a half. 

Physical Features . — Tunis is formed by tlie prolongation 
towards tho east of tho two great mountain chains of 
Algeria {q.v.\ and closely resembles that country in its 
physical feature.s, products, and climate ; see Ant](;A, vol. 
L p. 265. The northern Algerian chain (the IJttle Atlas) 
is prolonged through Tunis to BAs Sldi ‘All al-Makkf, tho 
highest summits never attaining an altitude of 4000 feet. 
It forms a picturesque, fertile, and well-watered region, 
with extensive cork woods in its western parts, ami sepa- 
rated from the southern mountains by the valley (the ancii'nt 
Zeugitana) of the Mcjerda (the ancient Bagradas), the most 
important river of north Africa, which after a tortuous 
course of nearly 300 miles falls into tho Gulf of Tunis at 
Porto Farina. The basin of the Mejcrda, whicli is now tra- 
versed by the railway from Algiera to Tunis, is very fertile, 
and many important ruins testify to its jirospeiity in Jtoman 
times. The rich lacustrine deposits in the DAkhila, or jilaiu 
of Bulla Begia, show that it was only in i datively recent 
times that its upper waters found a passage to t he s ea bv 

* "On tbe History of Musical Pitch,” mJoum. Bioc. of Arts, 6t 
Hflicb and 2d April 1880 ; Me also 7th Joimary 1881. 

* "On Moiical ScalM," 27tb March and 30tb October 188A 
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cutting a deep gorge through the oretaceouB barrier that 
ehuts in this upland plain upon the east. The southern 
wall of the Mejerda valley and of the Qulf of Tunis is 
formed by a branch of the southern Algerian chain, con- 
nected with Jebel Aur&s (Mount Aur^s) by the plateau of 
Tebessa (Theveste) and running north-east to Cape Bon. 
Its highest summits (Zilk and Zaghwdn) rise above 5000 
feet. Another branch of the southern chain runs from the 
Sahara side of Mount Auri» south-east towards the head 
of the Lesser Syrtis or Qulf of Gkibes. Between these two 
branches lies a mountainous plateau, whose waters descend 
eastward but do not reach the sea. Arrested by a line of 
hills running parallel to the coast, they form a chain of 
lakes and moires, which for the most part dry up in 
summer. It is to this region of inland drainage (the 
ancient Byzacene) that the plain of Kairwan belongs. 
Its southern part from Sbeitla (Sobaitala) to the Syrtis is 
relatively sterile, and even in antiquity appears to have 
formed an exception to the general fertility of the country, 
which was one of the granaries of Rome. The upland 
district from Tebessa southward sinks into the desert by 
a step-like series of groat plateaus, separat^ by ru^ed 
walls of variegated marls, sands, and alluvium, tom into 
fantastic shapes, and scored with deep ravines by streams 
which at some remote period of copious rainfall poured 
down into the Sahara. Farther east the plateaus disappear 
and the mountains rise like a rampart from the Sib&kh 
(sing. Sehkha), or Saharian marshes and salt-flats. The 
depression to which the Sibdkh belong terminates to the 
east in the Shott (Sliatt) al-Jerid, which is separated from 
the Lesser Syrtis only by a narrow isthmus ; see Sahara, 
vol. XXL p. 151. Even the Sahara of Tunis abounds in 
fertile oases. 

Clwiate, — The moan animal tomperatiiio at Stisa is 76** Fahr., 
the mean of the winter or rainy season 60^ and of the hot season 
97* At 'funis the temperature larcly exceeds 90*, except with a 
wind from the Sahara. The prevailing winds from May to Sep- 
tember are east and north-cast and during the rest of the year north- 
west and oast. A rainy season of about two mouths usually begins 
in January ; the spring season of verdure is over in May ; summer 
ends in October with the first lams Violent vrinds are common 
at both equinoxes. 

Iilora and Fauna, — Both are generally the same as those of 
Alokria (q,v,). The lion and panther are almost extinct, but the 
sportsman iinds in abundance the wild boar, partridge. Cartilage 
fowl, quail, and snipe. The African moufflon still exists in the 
southern mountaiiiH. Herds of buffaloes are found in the district 
of Mater. The stag occurs iii the eastern districts. The CAniel, 
now so important, was liaidly known here before the Roman 
Hovereiguty. Red mullet, tunny, and other fish abound around 
the coast ; and fishiug stations are numerous The town of Bi/orta 
and the Kerkeuna Islands aio mainly dependent on their flsUenes. 
The coral and sponge lisherieM, of whicii Siax and the island of «Terba 
(Djeiba) are centres, are also considerable. Of noxious creatures 
may be named tlie scorpion, much more formidable than that of 
Algieis, a venomous tree snake [Echut cannata), in the sandy lands 
between ICatsa and Bfax, and a species of python called taquergaf 
which infests some parts of the soutlicin mountains. 

Cork and **7en’* trees cover about 860,000 acres towards the 
Algerian fiontiei, and the pine and deciduous oak almost as large 
an area south of the Mejenla ; but the country is much less wooded 
than in antiquity. The richness of the grain ctops is still remark- 
able, in suite of imperfect cultivation Olivos and many excellent 
fruits are largely produced, and vineyards have been much extended 
since the Fi ench occupation. Esparto grass abounds in the uplands. 
The oases of the Jen'd are devoted to the date palm and produce the 
best dates known in the Kuro^iean nmikct. 

Jfinerata, — The mineral wealth of Tunis, like that of Algeria, 
18 considerable, but it has been imperfectly explored. The iron 
mines of the northern mountains and the argentiferous lead mines 
of Al-Resds near Tunis wore worked in antiquity, as were also the 
marble quarries of Siroittu (Chemtou), on the upper Mejerda, which 
are now in the hands of a Belgian company. The thermal springs 
of HammAm al-Anf on the Bay of Tunis are supposed to have hold- 
ing virtues ; theyare now connected with the capital by rail. 

irnAa&itonts.-^e industrious Berbers (Kabyles), the oldest stock 
in the country, are less sharply marked off from the Arabs than in 
Algeria, but are distinguishable by their lighter complexion and 
often fair hair. They lorm a large part of the population in the 
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northern and eascem mountaiiui, and in the island of Jerb) 
(Jirba). They are organized in tribes with purely domooratie self 
government, and laws of their own, which are not those of th 
Koran. The pastoral Arab nomads are descended from the seoom 
Arab invasion, which began in the 11th century (see below). The 
have little agriculture and are still as indolent and unruly ee thef 
ancestors. The Arabs of the towns are usually known as Moors 
among them the Spanish Moors, descendants of the Andalusia 
refugees, form an exclusive and aristocratic class. Tlie pure Turk 
and the Kulnglis (sons of Turkish fathers by Moorish women c 
slave girls) are no longer numerous. Of Europeans there are soir 
10,000 Italians, 8000 Maltese, and 4000 French (exclusive of tl 
army). The Jews number some 50,000, of whom pwhaps half are i 
the capital. The trade of the country is largely in their hands. 

Totems.— For the capital Tonis, see below. Of the coast towi 
Sfax and Susa have separate notices ; Bizorta (Benzert), the andei 
Hippo Zarytus, is the chief place on the north coast, with 5000 ii 
habitants. It stands on a canal connecting the sea with a lal 
which might easily be converted into a mamiticent land-locki 
harbour* On the oast coast are Hammamet (Hamdmdt), with 37< 
inhabitants ; Monastir, with 5600 inhabitants and a trade in oerei 
and oils; Mahdiya (Meliedia), with 6300 inhabitants, the &1] 
city of the Fdtimites, which since the French occujiation has begi 
to rise again, and has a new harbour ; and Gabes (Kibis) on t 
Syrtis, a fproup of small villages, with an aggregate population 
14,000, the port of the sliott country and a dej^t oi the eroai 
trade. Of the inland towns the holy city of Kauiwak (q,v , ) & t 
most remarkable. Its fine mosques are now open to visite 
Sbeitla (Lai. Sufetula), in the mountains south-west of Kairwf 
is remarjkable for its magnificent Roman remains, the triumpl 
arch of Constantino, and tho three temples which lorm the hien 
The principal towns of the Mejerda basin are Bedja (Bdja), t 
ancient Yaga, on important corn market, and higher up, near 1 
border, the fortress of K4f (Sicca Yeneria), with 4000 iuliabitan 
boldly peiched on the steep slope of a volcanic mountain. 

Commerce , — ^The total imports of the regency in 1885 wore vali 
at £1,098,047, of which about 27 per cent were British goods, chu 
cotton fabrics. In 1884 the imports were valued at £1,157,1 
The most important export is olive oil, and after it coiuo whe 
esparto grass, barley, sponges. The value of the total export! 
1884 was £745,554, and in 1885 £882,946. lii 1885 1,035 veai 
(71,133 tons) entoied the port of Goletia, and the entries at ot 
ports were 3033 (55,050 ton<t). 

History, —The history of Tunis begins for us with the estabh 
ment of the Phesnuian colonics ; see vol. xviii. p. 806, Pbcbni 
and Oarthaqjs. The Punic settlers Semitized the coast, but 
the Berbers of the interior almost untouched. The Romans entc 
into the heritage of the Cartharinians and of the vassal king! 
Numidia, and Punic speech and civilization gave way to Lati 
change which from the time of Ccecar was helped on by Ita 
colonization. Rich in com, in herds, and in later times nlsc 
oil, and possessing valuable fisheries, mines, and quarries, 
pi evince of Africa, of which Tunis vras the most important % 
attained under the empire a prosperity to which Roman i email 
all parts of the country still boar witness. Carthage was the 80 ( 
city of the Latin pait of the empire, afber Rome tho busiest 
perhaps the most corrupt city of the West, and tho chief centi 
Latin cultuie and letteis." In tho early history of Latin Cl] 
ianity Africa holds a more important place than Italy. It 
hero that Christian Latin literature took its rise, and to this proi 
belong tlie names of Tertullian and Cyprian, of Aniohius 
Lactantius, above all of Augustine. Lost to Rome by the invi 
of the Yandals, who took Carthage in 439, tho province wa 
covered by Belisanus a century later (533-4), and remained Rc 
till the Arab invasion, for which see vol. xvi. p. 667. The 
querur *Okba founded tho city of Kairwdn (e. 670), which wai 
residence of the governors of Africa under the Omayyada and t 
after the capital of the Aghlabiie princes, the conquerors of S 
who ruled in merely nominal dependence on the 'Ahbdaids ^se* 
xvi. p, 579). 

Tho Latin element in Africa and the Christian faith disapp 
in a single generation ; the Berbers of tho mountains, wnc 
never been Latinized and never really Christianized, accepted 
without difficulty, but showed their stubborn nationality, not 
in the character of their Mohammedanism, which has always 
mixed up with the worship of living as well as dead saints ( 
bouts) and other peculiarities, but also in political moven 
The empire of the F^timites (sec vol. xvi. p. 587) rested on I 
support, and fhyn that time forth till tho advent of the Turl 
dynasties of north Africa wore really native, even when they cl 
descent from some illustrious Arab stock. When the seat 
Fdtimite empire was removed to Egypt, the Ziritea, a house 
Sanhaja Berl^rs, ruled as their lieutenants at Mahdiya, and 
1050 Mo*izz the Zirite, in connexion with a religious mov 
against the ShiHtes, transferred his very nominal allegiance 
Aobasid caliphs. The Fatimites in revenge let loose upon 
a vast horde of Bedouins from Upper Egypt (B. Hil41 and Sc 
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the ancestors of the modern nomads of Barbary. All Africa was 
ravaged by the invaders, who, though unable to found an empire or 
overthrow the settled government in the towns, forced the agricul- 
ture i^rbers into the mountains, and, retaining from generation 
to generation their lawless and predatoiy habits, have ever since 
made order and prosperity almost impossible in the open parts of 
the counts^, llie Zirite dynasty was finally extinguiuied by 
Hoger L of Sicily, wbo took Mahdiya in 3148 and estanlisbed his 
auuiority over ui the Tunisian coast. Even Moslem historians 
epeak favouraibly of the Norman rule in Africa ; but it was brought 
to an early end by the Almohade oaliph *Abd id*Mtt*min, who took 
Mahdiya in 1100. The Almohade empire soon began to decay, and 
in 1830 AbdZakariyi, prince of Tunis, was able to proclaim himself 
independent and found: a dynasty, which subsmted till the advent 
of the Turka The Hafsites (so called from Abd Hafs, the ancestor 
of Abd Zakarfyd, a Berber chieftain who had been one of the intimate 
disctoles of the Almohade mahdi) assumed the title of Prince oi the 
Vaitnfhl, a dignity which was acknowledged even at Mecca, when 
in the days of Mostansir, the second Hafsite, the fall of Baghdad left 
Islam without a titular liead. In its best days the empire of the 
Hafsites extended from TTemcen to Tripoli and they received homage 
from the Merinids of F^z ; they held their own against repeated 
Frankish invasions, of which the moat notable were that which cost 
St Louis of France his life (1270) and that of the duke of Bourbon 
(1300), when English troops took port in the unsuccessful siege of 
Mahdiya. They adorned Tunis with mosques, schools, and other 
institutions, favoured letters, and in genem appear to have risen 
above the usual level of Moslem sovereigns. But their rule was 
troubled by continual wars aud insurrections ; the support of the 
Bedouin Arabs was imperfectly secured by pensions, wnicb formed 
a heavy burden on the finances of the state and in later times the 
dynasty was weakened by family dissensions. Leo Africanus, 
writing early in the 16th century, gives a favourable picture of the 
** great city *' of Tunis, which haid a flourishing manufacture of fine 
cloth, a prosperous colony of Christian traders, and, including the 
suburbs, nine or ten thousand hearths ; but he speaks also of the 
decay of once flourishing provincial towns, aud especially of agri- 
culture, the greater part of the open country lying waato for icar 
of the Arab marauders. Taxation was heavy, and the revenue very 
considerable : Don John of Austria in a report to Philip II. states 
that the land revexiuo alone under the last Hafsite was 375,935 
ducats, but of this a great part went in pensions to the Arabs. 

The conquest of Algiers by the Turks gave a dangerous 
neighbour to Tunis, and after the death of Mohammed the 
Hafsite in 1525 a disputed succession supplied Khair al-Din 
Barbarossa with a pretext for occupying the city in the name of 
tiie saltan of Constantinople. Al-Hasan, the eon of Mohammed, 
sought help from the emperor, anil was restored in 1635 as a 
Srianisb vassal, by a foice which Charles V. commanded in person, 
wnile Andrea Doria was admiral of the fleet. But the conquest 
was far from complete, and was never consolidated. The Spaniards 
remained at Qoletta and made it a strong fortress ; hut the in- 
terior was a prey to anarchy and civil war, until in 1670 ’AH 
Pasha of Algieis utteily defeated H&mid, the son and successor of 
Hasan, and occupied Tunis. In 1573 the Turks again retreated 
on the approach of Don John, who had dreams of making himself 
king of Tunis ; but this success was not followed up, and in the 
next year Sultan Selim II. sent a strong expedition, which drove 
the Spaniards from Tunis and Qoletta, and reduced the country to 
a Turkish province. The civil administration was now placed 
under a pasha ; but in a few years a military revolution transferred 
the supreme power to a doy elected by the janissaries, who formed 
the army of occupation. The government of the deys lasted till 
1705, but was soon narrowed or overshadowed by the authority of 
the beys, whoso proper function was to mrnage the tribes and 
collect tribute, 3 631 to 1702 the office of bey was hereditary 

in tlie descendants of Murdd, a Cor8ic.an renegade, and their rivalry 
with the deys and internal dissensions kept the country in con- 
stant disorder. Ibrahim, the last of the deys (i 702 -1705), 
destroyed the house of Muidd and absorbed the beyship in his own 
office ; but, when he fell in battle with the Algerians, Hosain b. 
*Ali, the son of a Greek renegade, was proclaimed sovereign by the 
troops under the title of **bey,'* and, being a prince of energy and 
ability, was able to establish the hereditary sovereignty, which 
has lasted without change of dynasty to the present time. 

Frequent wars with Algiers, which need not detain us, form the 
chief iiioidents in the internal history of Tunis under the beys. 
Under deys and beys alike Tunis was essentially a pirate state. 
Occasional acta of chastisement, of which the bombardment of 
Porto Farina by Blake in 1665 was the most notable, and repeated 
treaties, extorted by European powers, checked from time to time, 
but never put an end to, the habitual j^racies, on which indeed the 
public revenue of Tunis was mainly ^pendent. The powers were 

^ In the 18th and 14th centuries the Hafsites also paid tribute to 
Sloily for the freedom of the sea and the right to import Sicilian com, 
—a clear proof of the decline of Tunisian acpricnltnre. 


generally less concerned for the captives than for the acquisition 
of trading privilems, and the boys took advantage of the com- 
mercial rivalry of England and France to play off the one power 
a^inst the other. The release of all Christian slaves was not 
efiected till after the bombardment of Algiers ; and the definite 
abandonment of piiacy may be dated from the presentation to the 
hey in 1819 of a collertive note of the powers assembled at Aix-la- 
Cha))elle. The Govomniont had not elasticity enough to adapt 
itself to so profound a change m its ancient traditions ; the finances 
became more and more hoptlcssly einbanasspil, in spite of i unions 
taxation ; aud attempts at European innovations in the court and 
army made matters only worse, so long as no attempt was made to 
impiove the internal condition of the country. In the thinl 
quarter of the 19th century not moio than a tenth ])ait of the 
fertile land was under cultivation, and the ycaily charge on the 
public debt exceeded the whole annual revenue In these circum- 
stances only the rivalry of the EuroiHsaii powers that had interests 
j in Tunis protracted from year to yeai Uie inevitable '•evolution. 
The Ften^ had long regaidcd the dumiuions of tlie bey as their 
natural inheritance, and in 1881, having got a giievaiice against 
the bey in a commercial transaction of the French Afri(«n Society, 
with the execution of which he had interfered (the affair of the 
; Enfida estate), a French force crossed the Algerian fiotiliet under 
pretext of chastising the independent Kroumir oi Kliomair tribes 
; in the north-east of the legency, and, quickly dropping tlic mask, 
advanced on the capital and conipolled the bey to aec<*pt the French 
protectorate. The actual conquest of the country was not effected 
without a serious stru^le with Moslem fanaticism ; but all 'funis 
was brought completely under French juiisdiction and adniimstra- 
tion, supported by military posts at every inqiortant point 'fhe 
power of the bey is null and his dignity nieiely nominal,— a iact 
acknowledged by Great Britain by the sunendcr in 1883 of Her 
Majesty's consular jurisdiction in tne regency. 

LUeratvre ^ — Of Arabic soureea aceeauble iu tranalations the Rcogiaphical 
works of Ya*^bi (Deacnptio al Magrtbif ^ De Goefe, Leyden, 18WX A1 Rakri 
{Vemr* de I'jjriqiie mntlenfr., by Be Hlane, Pans, 1859 ; Arabic text, tlnd., 1857), 
and Bdriai (Bearr. da lAfnquet Ac., by Doxy aud De Goeje. Leyden, 186^ belong 
to the 10th, 11th, and 12th centuries rctpi^ively ; the history of Ibn Khaldilu 
(Hwt. det Aerbiret, by De Blane, 4 vole , Alners, 1852-56) includes the earlier 
nafsites, that of Al-Kairawdni (ifisf de VJfrigWt by Peiliasier and R^inusat, 
Pans, 1845, m Fsqsl Scifnt de VAlgintf vol. vn.; Arabic text, Tunis, 1286 a.u ) 
deals especially with Tunis, and goes down to 1681. The geofnrat^y of Tunis 
IS treated by E. Pellissier {Exj/lor, ds VAlgirie, vol rn., Paris, 1853), 

C. Tissot {Gtog, Comparer de let Prownoe JUmaine d A/Hone, vol. i.. Fans, 1884), 
and Fiesse {Itiniraxre de VAlghne, Ac , neu ed.. Pans, 1887), and in Murra> s 
Haiidhottk, by Sir R. Playfair (1887), who has also published TraxtU tn the hoot- 
eteps qf Bruce ttt Alg and Tume (l^indon, 1 887) A French survey is ii^rogi ess, 
and some of the maps aie published For the modem histoir, see ifeusseau, 
Aanalee Tunisiennes (Algiers, 1864), aud Broedley, Turn* Past and Present 
(F#diiiburgb, 1882) ; for tlie aichmilogy, Da\is, Carthage and her Hemains (IjOii. 
don, I860), Ga4riii, Voyage Ardhedtoqiqne and D'llenssoti, MmwnAimtoU 
en Tnnune (Pans, 1881) The excellent description of Aftica by Leo Ahicantis 
is in Ramusio and Pnrehas. Hhna s 7 ravels (1788) nja> still be* consulted. Of 
other books of travels Maltzan s Beise (Leipsic, 1870) desei^es mention. 

TUNIS, capital of the regency of the same name, in 
36'' 50' N. lat, and lO** 12' E. long., is situated on an 
isthmus between two salt lakes, a marshy sebkha to the 
south west and the shallow Hoh<M*ra to the north-east. 
The latter is tw'elvo miles in circumference, and on the 
side opposite Tunis is connected with the Hay of Tunis at 
the port of Goletta (Hallj: al-Wad) by a short canal. The 
old town, of which the walls have in great part disap- 
peared, lies between two suburbs, the Kib4t al-Soweika on 
the north and the Kibat Bab al-J eziia on the south. These 
suburbs were surrounded by a wall in the beginning of the 
19th century. Between the old town and the Marine Gato 
on the Boheira a European quarter, containing the jialace 
of the resident, public offices, the provisional cathedral, and 
huge blocks of new houses in the French style, has sprung 
up. At the extreme west of the old town is the citadel, 
now used as barracks, whose lofty circuit includes the 
mosque built by Abfl Zakariyd the IJnfsite in 1232. To 
the same century belongs the great mosque of the Olive 
Tree (JAmi^ al-Zeitflna) in the centre of the town, with its 
many domes and spacious cloister, which jiossesses a library 
and serves as a college for some 450 students of Moslem 
learning. To the north near the walls of the old town rises 
tho dome of the mosque named after Sfdf Mahrez, a re- 
nowned saint of tho 5th century of the Flight, whose 
tomb gives it a right of sanctuary for debtors. There are 
many other mosques and chapels, but all are closed against 
Christians. The palace of the bey, between the citadel and 
the mosque of the Olive Tree, is partly in bad French taste, 
but contains some rooms of the IHih century writh admir- 
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able Moorish decoration in the delicate stucco arabesque 
work for which Tunis was formerly famous. The chief 
attraction of the old town lies in its bazaars, which retain 
their Oriental character unimpaired. Water is supplied 
to numerous fountains by an ancient aqueduct from Jebel 
Zaghwdn, repaired at a cost of half a million sterling by the 
late Bey Mohammed al-94dik. The principal educational 
establishments besides that of the great mosque are the 
9Adikiya college, founded in 1875 for gratuitous instruction 
in Arabic and European subjects, the college of 8t Oharles, 
conducted by priests and open to Ohristians and Moslems 
alike, and the normal school, funded in 1884 by the bey to 
train teachers in the French language and European ideas. 
The population of Tunis is about 125,000, of whom one- 
iitth are Jews and one-fifth Europeans, chiefiy Maltese and 
Italians. 

The environs of Tunis are admiiable from the beautifhl views 
they piesent , the finest promcts are from the hill on the south- 
east, wluch is crowned by a French foit, and fioin the Belvetler on 
tlie noxth of the town (Jebel al-Tuba), on which stands a veiy ancient 
fox ti OSS Half-an-hour's drive i^est of the town xs the decaying 
palace called the Bardo, a hltle town in itoolf, lonuikable for the 
** lion court ** and some apartments in the M oorish stylo. The pot t ol 
Goletta, with 4000 inhabitants, is connected with Tunis by a railway 
10 miles long The older or southern part of tlie town next the 
canal has a iortress, now u&od as banoeks, built by the Turks on 
the site of the Spanish ioitiess destroyed in 1674. ITic ruins of 
Carthago he a few miles north of (Jolctta, The chief manuiactmes 
of Tunis are still textiles, as in tlie tune of IjOo Afneanus. The 
maimfaetuxe of silk dates fiom the settlement ot jMoorish refugees 
Irom Spain about ICOO Thoi e ai i also tanneries, a tobacco factory, 
and some miuoi indiistnes The annual expoits of gram, oil, stuns, 
hides, and essences arc valued at jC720,000, and the imports, chiefly 
of cotton goods, at £660,000 There are two Flench sieameis 
weekly between iMaiscilles and Ooletta, and the coast towns are 
served and connected with Malta both by Fiench and Italian 
packets 

Miatory — Tunis was a Caithaginian city and is rei»eatedly men- 
tioned in the histoiy of the Panic waih. Strabo speaks of its hot 
batlis and quarries Under the Aiabs it rose to importance, lie- 
came the usual poit for those going Irom Kairwan to Spam, and 
was one of the resident cs of the Aghlabites In the 10th century 
it sufiered severely, and was repeatetlly pillaged in the wars of the 
Fitimites with Abu Ya/ul and the Ztnuta Berbers Foi its later 
fortunes see above in the history of the country, of which smeo the 
accession of the Hafsites it bus been the capital. 

TTTNNELLINO. The process of making a more or 
less horizontal underground passage, or tunnel, without 
removing the top soil is known as tunnelling. In former | 
times any long tube like passage, however constructed, was 
called a tunnel. At the present day the woid is sometimes 
popularly applied to an underground passage constructed 
by trenching down from the surface to build the arching 
and then refilling with the top soil j but a jiassage so con- 
structed, although indistinguishable from a tunnel when 
completed, is more correctly teimed a “covered way,” and 
the operations “cutting and covering,” instead of tunnel- 
ling. Making a small tunnel, aftei wards to be converted 
into a larger one, is called “ driving a heading,” and in 
mining operations small tunnels are termed “galleries,” 
“driftways,” and “ adits.” If the underground passage is 
vertical it is a shaft ; if the shaft is commenced at the 
surface the operations are known as “sinking,” and it 
is called a “rising” if worked upwards from a previously 
constructed heading or gallery. 

Tuniielling has been effected by natural forces to a 
far greater extent than by man. In limestone districts 
innumerable swallow-holes, or shafts, have been sunk by the 
rain water following joints and dissolving the rock, and 
from the bottom of these shafts tunnels have been excavated 
to the sides of hills in a manner strictly analogous to the 
ordmary method of executing a tunnel by sinking shafts 
at intervals and driving headings therefrom. Many rivers 
find thus a course underground. In Asia Minor one of the 
rivers on the route of the Mersina Railway extension pierces 


a hill by means of a natural tunnel, whilst a UtUe south at 
Seleucia another river flows through a tunnel, 30 feet wide 
and 23 feet high, cut 1600 years ago tiirough rook so 
hard that the chisel marks are still discernible. The 
Mammoth cave of Kentucky and the Peak caves of 
Derbyshire are examples of natural tunnelling. Mineral 
springs bring up vast quantities of matter in solution. It 
has been eswatod that the Old Well Spring at Bath has 
cUscharged since the commencement of the omitury 
solids equivalent to the excavation of a 6 feet by 8 feet 
heading 7 miles long; and yet the wat<^ is perfectly clear 
and the daily flow is only the 150th part of that pumped 
out of the great railway tunnel under {he Severn. Tunnel- 
ling is also carried on to an enormous extent by the action 
of the sea. Where the Atlantic rollers break on the west 
coast of Ireland, on the seaboard of the western Highlands 
of Scotland, and elsewhere, numberless caves and tunnels 
have been formed in the cliffs, beside which artificial 
tunnelling operations appear insignificant. The most 
gigantic subaqueous demolition hitherto carried out by man 
was the blowing up in 1885 of Flood Rock, a mass about 
9 acres in extent, near Long Island Sound, New York. 
To effect this gigantic work by a single instantaneous blast 
a shaft was sunk 64 feet below sea level, from the bottom 
of which four miles of tunnels or galleries were driven so 
as to completely honeycomb the rock. The roof rock 
ranged from 10 feet to 24 feet in thickness, and was 
supported by 467 pillars 15 feet square; 13,286 holes, 
averaging 9 feet in length and 3 inches in diameter, were 
drilled in the pillars and roof. About 80,000 cubic yards 
of rock were excavated in the galleries and 275,000 re- 
mained to be blasted away. The holes were charged with 
110 tons of “rackarock,” a more powerful Explosive than 
gunpowder, which was fired by electricity, when the sea was 
lifted 100 feet over the whole area of the rock. Where 
natural forces effect analogous results, the holes are bored 
and the headings driven hy the chemical and mechanical 
action of the rain and sea, and the explosive force is ob- 
tained by the expansive action of air locked up in the 
fissures of the rock and compressed to many tons per square 
foot by imfxact from the waves. Artificial breakwaters 
have otten been thus tunnelled into by the sea, the com- 
pressed air blowing out the blocks and the waves carrying 
away the debris. 

With so many examples of natural eaves and tunnels in 
existence it is not to bo wondered at that tunnelling was 
one of the earliest works undertaken by man, first tor 
dwellings and tombs, then for quarrying and mining, and 
finally for water supply, drainage, and other requirements 
of civilization. A Theban king on ascending the throne 
began at once to drive the tunnel which was to form his 
final resting place, and persevered with the work until 
death. The tomb of Menptah at Thebes was driven at 
a slope for a distance ot 350 feet into the hill, when a 
shaft was sunk and the tunnel projected a further length 
of about 300 feet, and enlarged into a ohamber for the 
sarcophagus. Tunnelling on a large scale was also carried 
on at the rock temples of Nubia and of India, and the 
architectural features of the entrances to some of these 
temples might be studied with advantage by the designers 
of modem tunnel fronts. Petrie has traced the method of 
underground quarrying followed by the Egyptians opposite 
the I^^ramids. Parallel galleries about 20 feet square 
were driven into the rock and cross galleries cut, so that a 
hall 300 to 400 feet wide was formed, with a roof supported 
by rows ot pillars 20 feet square and 20 feet apart. Blocks 
of stone were removed by the workmen cutting grooves all 
round them, and, where the stone was not requii^ for use, 
but merely had to be removed to form a gallery, ike 
grooves were wide enough for a man to stond up in- 
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Wbertt granite, dioiite, and otiher liard atone l«ad to be 
eiit, the work iivas done by tube drille and by $aws supplied 
witk corundniUj or other hard gritty xnatei^ and water, 
•^ike drills leaving a core of rock exactly like that of the 
modern diamond drill. As instances ol ancient tunnels 
through soft ground and requiring masonry arching, re- 
ference may be made to the vaulted drain under the south- 
east palace of Nimrod and to the brick arched tunnel, 12 
feet high and 15 feet wide, under the Euphrates. In 
Algeria, Switserland, and wherever- the Homans went, re- 
mains of tunnels for roads, drains, and water-supply are 
foundi Pliny refers to the tunnri constructed for the 
drainage of Ijake Fucino as the greatest public work of 
the time. It was by far the longest tunnel in the world, 
being more than miles in length, and was driven under 
Monte Salviano, which necessitated shafts no less than 400 
feet in depth. Forty shafts and a number of “cuniculi” 
or inclined galleries were sunk, and the excavated material 
was drawn up in copper pails, of about ten gallons capacity, 
by windlasses. The tunnel was designed to be 10 feet high 
by 6 feet wide, but its actual cross section varied. It is 
stated that 30,000 labourers were occupied eleven years in 
its construction. With modern appliances such a tunnel 
could be driven from the two ends without intermediate 
shafts in eleven months. 

No practical advance was made on the tunnelling methods 
of the Homans until gunpowder came into^ use. Old en- 
gravings of mining operations early in the 17th century 
^ow that excavation was still accomplished by pickaxes 
or hammer and chisel, and that wood fires were lighted at 
the ends of the headings to split and soften the rock in 
advance (see fig. 1). Crude methods of ventilation by 



Fio. 1. — Method of mining, 1621. (From De Rt Metallica, Basel, 1621«) 
shaking cloths in the headings and by placing inclined 
boards at the top of the shafts are also on record. In 
1766 a tunnel 9 feet wide, 12 feet high, and 2880 yards 
long was commenced on the Grand Trunk Canal, England, 
and completed eleven years later ; and this was followed 
by many others. On the introduction of railways tunnel- 
ling became one of the ordinary incidents of a contractor’s 
work; probably upwards of 4000 railway tunnels have 
been executed. 

Subaqueous TunneUinff^-^ln. 1825 Brunei commenced and in 
1848 completed the Thames tunnel, which was driven at jwints 
through liquid mnd by the aid of a “shield'* at a cost of about 
£1800 per lineal yard. It is now used by the East London Hailway. 
In 1672 Ohesborongh began tunnelling under the Detroit river, 
between Canada ana Michigan, U.S., but the work was abandoned 
!nwing to continued irruptions of water after some 600 yards of 
headings had been driven. 


ihe most important subaqueous work yet accomplished— th» 
Severn tunnel, 44 miles in length — was commenced in 1878 and 
finked in 1888, Messrs Hawktuiaw, Son, Hayter, and Bichordsor 
being the engineen and Mr T. A. Walker the contractor. The bed 
of the Severn is formed principally of marls, sandstones, aud con- 
glomerates in nearly horizontal strata, overlying highly inclined 
coal measures, shales, and sandstones, which are also exj^osed in 
the bed of the river. The tunnel is made almost wholly in the 
Trias and Coal Measure formations, but for a short distance at its 
eastern end it passes through gi-avel The lowest part of the line is 
below the “Shoots,” where the depth is 60 feet at low water and 100 
feet at high water, and the thickness of Peimunt sandstone over the 
brickwork of the tunnel is 46 feet. Under the Salmon Fool, a de- 
pression in the bed of the river on the English side, there is a cover 
oi only 80 feet of Trias marl. Much water was met witli through- 
out. In 1879 the works were Hooded for some months by a large 
land aming on the Welsh side of the river. ITie water which sup- 
pli^ the spring cme from Assures in the carboniferous limestone, 
which was met with only at this place, ami it is now conveyed by 
a side heading parallel to the tunnel to a shaft 29 feet in diameter, 
in which are Axed pumps of adequate power. On another occasion 
the works were Hooded by water which burst through a hole in 
the river bed at the Salmon Fool. This hole, which was in the 
Trias marl and had an area of 16 feet by 10 feet, was subsequently 
Ailed with clay and the works were completed beneath it. Tho 
tunnel is for a double line of railway and is lined throughout with 
vitriAod bricks set in Portland cement mortar. A heading was 
Hrst driven entirely across the river to test the ground aud sub- 
sequent!;^ another heading at a lower level. “15reakux)s” were 
made at intervals of two to Ave chains and the arching was carried 
on at each of these points. All parts of the excavation were 
timbered, and the greatest amount excavated in any one week was 
6000 cubic yards. Owing to the inrush of water it was frequently 
necessary to completely roof the timbering with felt or conngatetl 
iron before the bricklayers could commence the arching. The total 
amount of water raised at all the pumping stations is about 
27,000,000 gallons in twenty-four hours; but the total pumping 
power provided is equal to 66,000,000 gallons in twenty -four hours, 
^e ventilation is effected by a fan of the Guibal pattern, 40 feet 
in diameter and 12 feet wide, making forty-three revolutions and 
drawing 447,000 cubic feet of air per minute from the tunnel through 
an 18-feet shaft at Sudbrooko (Moumonth). 

Another example of subaqueous tunnelling, second only in im- 
portance to the forejgoing, is the Mersey tuniim, tlie length of which 
between tlie pumping shafts on each side of the river is 1 mile. 
From each shaft a drainage heading was driven through the red 
sandstone with a rising gi^ent towards the centie of tho river. 
This heading was partly bored out by a Beaumont machine to a 
diameter of 7 feet 4 inches, aud at a rate attaining occasionally 66 
lineal yards p^ week. All of the tunnel excavation, amounting 
to 320,000 cubic yards, was got out by hand labour, since heavy blast- 
ing would have shaken the rock. The minimum cover between the 
top of tho arch and the bed of the river is 30 feet. I'uiiiping 
machinery is provided for 27,000,000 gallons per day, which is 
more than double tho usual quantity of water ; and ample ventila- 
tion is secured by two 30 -feet diameter and two 40 -feet diameter 
Quibal fans. Messrs Brunlees and Fox were the engineers, aud 
Messrs Waddell the contractors for the works, which were opened 
in 1886, about 6 years after the comraeiicoment of operations. 

Proposals for the construction of a tunnel about 30 miles in 
length to connect England and France have been brought forward 
penodically from the commencement of the 19th century, but 
nothing was done until 1881, when preliminary works of some im- 
portance wei*e commenced by Sir Edward Watkin and the South- 
Eastern Railway Company. At the proposed point of crossing the 
deepest iiart of the channel is 210 reet, and, as the bods on the 
English side and those on the Frencli side, so far as relates to 
the grey chalk and chalk marl, are each 226 feet thick, it is assumed 
that those stmta arc continuous and that the tunnel would be 
driven tbrongh a water-tight material. Shafts have been sunk near 
Folkestone, aud experimental headings have been driven 2000 yards 
under the sea, on the line of tho tunnel. The heading, 7 feet in 
diameter, was cut by a Beaumont boring machine, having two arms 
with steel teeth, and driven by compressed air ; the usual ratf? of 
progress was 16 lineal yards per day. 

A partially constructed subaqueous tunnel now lies drowned under 
tho Hudson river at New York. An attempt uas made to drive 
a double tunnel through tho mud and silt ioriiiing tho river bed. 
In 1880, when about a hundred yards liad boon completed, the 
water burst in, and twenty men weio drowned Work was sub- 
sequently resumed on the following plan (see Ag. 2). A pilot tunnel, 
consisting of an iron tube of 6 A*et 6 inches in diameter, was 
advancea from 80 to 40 feet ahead of the mmn tunnel, to form a Arm 
support for the iron plates of the latter hy means of radial screws. 
Compressed air, pumped into the tunnel at a pressure of about 20 
Ib per square inch, prevented the weight of silt and water from 
crushing the plating and Ho wing into the tunnel. The excavated 
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silt was mixed with water and ejected by compressed air. Between of compressed air was directed over the fkce of the excavation, 
the shafts the length of the proposed tunnel is 1 mile, and about Four sets of holes were under favourable cirenmatanees drilled in 



Fio. 2. — Hudson river tunnel — method of work. 


one-eighth of the distance had been accomplished when the works 
were stopped for financial reasons. 

Small subaqueous tunnels have been driven through clay without 
difficulty under Lakes Michigan and Erie, and elsewhere in America. 
In England a heading was driven nearly across the Thames in 1807, 
and eighty years later two 10 feet 6 inch iron-lined tunnels were 
constructed under the nver close to the foundation of London 
Bridge by Mr Oroathead, with the aid of a simple annular shield 
advanced by six hydraulic presses. Where open mvel or water 
has to be tunnelled through a diaphragm must be fitted to the 
shield. Mallet proposed in 1858 to carry in this way a tubular 
tunnel across the English Channel. Various plans have been 


tunnel across the English Channel. Various plans have been 
suggested for the removal of the soil in advance or the shield. Mr 
Oreathead would effect it by the circulation of a closed current of 
water, carrying the stuff through the shield from front to back ; 
and an American plan provides for forcing it bodily out of the 
way by a plough-snaped shield, aided by jets of water at a veiy 
hi^ pressure. 

TunneHhvg thrmqh AfounUiins . — Wlicre a great thickness of rock 
overlies a tunnel, it is necessary to do the work wholly from the 
two ends, without intermediate shafts. The problem resolves itself 
into devising the most expeditious way of excavating and removing 
the rock, and there are none of the uncertainties and difficulties 
which make subaqueous tunnelling of so high an interest. Ex- 
iierience has led to great advances in speed and economy, as will 
be seen from the following particulars of the three tunnels through 
the Alps, the longest yet constructed. 


Tunnel. 

Length 

Progress iw! Day, 

Cost, 

Mont Cenis 

St Gotthard 

Arlberg 

Miles. 

3 

Lineal Yards. 

2 57 

e-01 

907 

Per Lineal Yard. 
£220 

148 

108 


In 1857 the first blast was fired in connexion with the Mont 
Cenis works ; in 1861 machine drilling was introduced ; and in 
1871 the tunnel was opened for traffic. With the exception of 
about 800 yards the tunnel is lined throughout with brick or stone. 
Little interest now attaches to the method of tunnell^ adopted 
at Mont Cenis, as it is in several respects obsolete. During the 
first four years of hand labour the average progress was not mom 
than 9 inches per day on each side of the Alps ; but with oompress^* 
air rook-drills the rate towards the end was five times greater. 

In 1872 the St Gotthard tunnel was commenced and in 1881 the 
first locomotive ran through it. Mechanical drills were used from 
the commencement Tunnelling was carried on by driving in 
advance a top heading about 8 feet square, then enlarging this 
sideways, ana finally sinking the excavation to invert kvd (see 
figs. 8 and 4). Air for working the rock-drills was compressed to 
seven atmospheres bv turbines of about 2000 horse-power. Six to 
to eight Ferroux drills, making about 180 blows a minute, were 
mounted on a carriage and pushed up to the point of attack. From 
thirteen to eighteen holes wm drilled by the machine and its 
sixteen attendmits to depths of firom 2' 7* to 4' IT in three to five 
hours, and the work of olmrging with dynamite, firing, and clearing 
away waa then done by twenty -two men in three to four hours. 
The charge per hole averaged If lb, and after firing a strong ounrent 


Flos. 8 and 4.— Method of excavation in St Gotthard tunnri. 

twenty-four hours, which rendered a progress of 18 feet per day in 
such rock as gneiss attainable in each heading. 

The driving of the Arlberg tunnel was commenced in 1880 and 
the work was completed in little more than three years. The main 
heading was driven along the bottom of the tunnel and shafts ware 
opened uji 25 to 70 yards apart, from which smaller headings were 
driven right and loft. The tunnel was enlarimd to its full section 
at different points simultaneously in len^hs of 8 yards, the excava- 
tion of each occupying about twenty days, ana the masonry 14 
days. Ferroux percussion air drills and Brandt rotary hydraulic 
drills were used, and the performance of the latter was especially 
satisfactory. After each Dlnst a fine spray of water was injected, 
which assisted the ventilation materiiuly. In the St Gotthard 
tunnel the discharge of the air drills was relied on for ventilation. 
In the Arlberg tunnel over 8000 cubic feet of air per miuute were 
thrown in by ventilators. In a long tunnel the quick transport of 
materials is of equal importance with rapid drilling and blasting. 
In the Arlberg, to keep pace with the miners, 900 tons of excavated 
material had to be removed, and 850 tons of masonry to be in- 
troduced, daily at each end of the tunnel, which necessitated the 
transit of 450 wagons. This traffic was carried on over a lons^ of 
8} miles on a sin^e track of 27-inch gauge witli two sidings. When 
the locomotives ran into the tunnel the fires were damped down, 
and, as the pressure in the boiler was fifteen atmospheres, the stored- 
up heat in the water furnished the necessary power. The cost per 
lineal yard varied according to the thickness of masonry lining and 
the distance from the mouth of the tunnel. For the first 1000 
yards from the entrance the prices per lineal yard were £11, Ss. 
for the lower heading; £7, 12s. for the upper one ; £80, lOs. for 
the unlined tunnel ; £45 for the tunnel with a thin lining of 
masonry; and £124, 58. with a lining 8 feet thick at the arch, 
4 feet at the sides, and 2 feet 8 inches at the invert 

Zonff Tunnels , — ^The new Croton aqueduct tunnel from Croton 
dam to the reservoir in New York is worthy of note both for its 
neat length and the rapid progress made with it. The distance 
IS 38^ mues and practically the whole is tunnelled through rock. 
Shafts were sunk about miles apart and headings driven each 
way. Ingeraoll drills were chiefly used, and the rate of advance 
with the headings was in 1886 H mOes per month* The old 
Croton aqueduct waa 7 feet 8 inches wide by 8 feet 5 inches high ; 
the new one is 18 feet 7 inches in width and height. 

Tunnelling in Towns , — Where tunnels have to oe carried through 
soft soil and in proximity to valuable buildings special precautions 





Flos. 5 and 6. — Great Northern Railway tmmeL Method of tnnndr 
ling under the Metropolitan cattle market, London. 

have to he taken to avoid settlement. The important MatropolitaB 
tunnels oonstructed by Sir John Fowler have already been 
■eribed under EaiLWAT (vol. xx. p. 289). Another suecesaful 
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ample of rooh work is tke tunnel driven in 1886 by Mr Johnson, 
the Great Northern Ooinpany’s ennneer, under the MetroiioUtan 
cattle market Where clear of baudinge the tunnel was executed 
in 12-feet lengtiis measured from the imialied brickwork, the ex- 
cavation extending another 6 feet The iace of the excavation was 
carried out in four aectioiUy the first between the head trees and 
tlie first sill was formed with a rake of 1 in 4}, the second and 
third with a rake of 1 in 6, and the fourth was vertical, the whole 
face being close boarded (see figs. 6 and 6). The arch and side 
walls were eight rings and the invert six rings thick. A 12-feet 
length was completed in 12 to 14 days, and the subsidence in the 
giound was about 84 inches. Ilnder buildings and roads the 
tunnel was executed in 6-fcet lengths. The crown bars, 15 inches 
in diameter, alternating six and seven in number, were built in with 
solid brickwork in cement and bard wood wedging. The skeleton 
centres for the arching were supported by props notched into the 
ribs and provided with wedM for tightening up. A 6-feet length 
was built in six days, and the surface subsidence, consequent upon 
the impossibility of exactly fitting the poling boards to the clay, 
was only from 1 inch to 1} inches. Several heavy buildings were 
tnnnelM under without any structural damage atising. 

Where open ballast and running sand heavily charged with water 
are met with a tun- | 
nel cannot be driven { 
on the ordinaxy sys- 
tem without sm* 
ously endangeriL^ 
adjoining buildings. 

To meet such cases, 
and also to provide 
a safe means of tun- 
nelling under dock 
basins, canals, and 
rivers, the pneu- 
matic shield (see 
fig. 7) was designed 
by Mr Benjamin 
Baker. The shield 
is supported against 
externa] pressure 
bv vertical girders 
about 6 feet apart. 

Honzontal shelves 
of steel plates with 
cutting edges are 
spaced about 4 feet 
apart, and the face 
oi riie shield is 
closed by vertical 
plates and slides ; 
the arrangement is 
such that any slklo can be opened to admit of the ballast or sand 
being excavated, whilst the compressed air filling the tunnel pre- 
vents the influx of water during the process. Where hard water- 
tight clay is encountered, sections of the shield plates are unbolted 
to admit miners. When sufficient material has ooon excavated the 
shield is advanced by hydraulic pressure and the brick arching built. 

Bee AQtTJEDUor and Railway ; also Drinker's TunneUiiu, New Tor^ 1878 
(a iDoet important work) ; and Proo, Jtut, Chv. Eng,^ art. ** Tunnels.** (B. B.) 



Fig. 7.>’^Mr B. Baker’s pneumatic shield. 


TUNNY {Thynnm ihynnui)^ one of the largest fishes of 
the family of Mackerels, belongs to the genus of which the 
Bonito (7%. pelamys) and the Albacores (7%, albacordy Th. 
alalonga, Ac.) are dually well-known members. From 
the latter the tunny is distinguished by its much shorter 
pectoral fins, which reach backwards only to, or nearly to, 
the end of the first dorsal fin. It possesses nine short fin- 
lets behind the dorsal, and eight behind the anal fin. Its 
colour is dark bluish above, and greyish, tinged and spotted 
with silvery, below. The tunny is a pelagic fish, but 
periodically approaches the shore, wandering in large 
shoals, at least in the Mediterranean, within well-ascer- 
tained areas along the coast. The causes by which its 
wanderings are regulated in the Atlantic Ocean are much 
less understood ; it not unfrequently appears in small com- 
panies or singly in the English Channel and in the German 
Ocean, probably in pursuit of the shoals of pilchards and 
herrings on which it feeds. The regularity of its appear- 
ance on certain parts of the coasts of the Mediterranean 
has led to the establishment of 4i systematic fishery, which 
has been carried on from the time of the Fhosnicians to 
lae present day. InupipBse numbers of tunnies were caught 


on the Spanish coast and in the Sea of Marmora, where) 
however, this indimtry has much declined. The Sardinian 
tunnies were considered to be of superior excellence. The 



Tunny (Thynnxtt thynnua). 


greatest number is now caught on the north coast of Sicily, 
the fisheries of this island supplying most of the preserved 
tunny which is exported to other parts of the world. In 
ancient times the fish were preserved in salt, and that 
coming from Sardinia, which was specially esteemed by the 
Romans, was known as SaUamerUum sardicum. At pre- 
sent preference is given to tunny preserved in oil. Many 
of the fishes, especially the smaller ones, are consumed 
fresh. The tunny occurs also in the South Pacific ; but 
several other species seem to take its place in the Indo- 
Pacific Ocean. It is one of the largest fishes, attaining 
to a length of ten feet and to a weight of more than a 
thousand pounds. 

On the tunny fishpries of ancient and modem times, see Cuvier 
and Valencionnes, But, Bat. dca Pousons (vol. viii. pp. 71-92). 

TUNSTALL, a market town of Staffordshire, England, 
is situated on a branch line of the London and North- 
Western Railway and on the Trent and Mersey Canal, 
4 miles north-west of Stoke and 168 north-west of London. 
Among the public buildings are the market (1858), town 
hall (1884), old court-house (now used as a free library 
and reading room), and board schools (1880). The chief 
manufactures are those peculiar to the Potteries district ; 
there are also large iron-works (coal and iron being obtained 
in the neighbourhood), and brick and tile works. The 
town is chiefiy the growth of the 19th century, and in 
1811 numbered only 1677 inhabitants. In 1885 it was 
included for parliamentary purposes in the borough of 
Newcastle-under-Lyme. It is governed by a local board 
of twenty-four members. The pojmlation of the urban 
sanitary district (area 690 acres) was 13,540 in 1871, and 
14,244 in 1881. 

TURANIAN. This word means etymologically no 
more than not Iranian,” and in this sense the word Turan 
was used by Sasauian monarchs to cover those parts of their 
realm that did not belong to Iran. The application of the 
word to denote the Ural-Altaic family of languages is 
extremely unfortunate and seems to be falling out of use. 
See Philology, vol, xviii. p. 779. 

TURBINE. See Hydromechanics, vol, xii. p. 624. 

TURBOT,^ the largest and best known of a genus of 
flat fishes, which bears the apjiropriate systematic 

name of Bh, marimus. The turbot has great width of 
body, and is scaleless, but is covered with conical bony 
tubercles. The eyes are on the left side of the body, the 
lower being slightly in advance of the upper ; the mouth 
is large and armed with teeth of uniformly minute size. 
The turbot is found all round the coasts of Europe (except 
in the extreme north), preferring a flat sandy bottom with 
from 10 to 50 fathoms of water. The broad banks off the 
Dutch coast are a favourite resort. It is a voracious fish, 
and feeds on other fish, crustaceans, and mollusks. It 

* The word “ turbot ** is of great antiquity, jiorhaps of Celtic origin j 
it ie preserved in French in the same form as in English, and is com- 
posed of two words, of which the second is identical with the “hut ” 
in holihnt and with tiie Gennaa “Butte,” which signifies flat fish. 
The German name for the turbot is “ Stembutte.” 
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seems to constantly change its abode, wandering northward bettw known by his later title of tibe Brinea de Cfondi 
during the summer, and going into deeper water in the D’En|^ten, after fighting the three days’ battle of IVeiburg^ 
cold season. Some thirty years ago it was estimated that left the army again to TurennOi who took Fhilippeburg ai^ 
the Dutch supplied turbot to the London market to the Mainz, and thw went into winter quarters. In May 1645 
value of £80,000 a year. At present (1887) the value of Turenne was surprised by M«rcy at Maiienthal and da 
turbot annually sold in London cannot be ascertained j feated ; but he skilfully concentrated the remains of hh 
but It must be several times that amount, and is principally army and retreated into Hesse, where he was soon joined 
earned by English line«fishermen and trawlers. Althou^ by D’Enghien. The two marshals, having reorganized their 
the turhiot abounds off the west coast of Ireland, the army, marched against Mercy and totally defeated him at 
fishing is not carried on with the same energy and success Nordlingen on Sd August 1645, when Mercy was killed, 
as in the English Channel and Gk»rman Ocean. The turbot D’Enghien again left the army to Turenne, who in con- 
isalsocommon, though not abundant, in the Mediterranean, junction with the Swedish army under Wrangel overran 
and IS replaced in the felack Sea by an allied species with Franconia and Swabia, taking all the fortresses there in 
much larger bony tubercles (JSA inspottcusy Both species 1646. In 1647 he conducted a still more masterly cam- 
grow to a large size, being usually sold at from 5 to 10 lb ; paign, and after beating the Bavarians and ImperiaUbts in 
hut the common turbot is stated to attain to a weight of 30 two engagements he and the Swedes occupied Bavaria, 
Tb. Both from its size and the excellent flavour of its flesh and drove the old duke out of his dominions, 
it ranks next after the codfish among British seorfishes. When the troubles of the Fmnde (see Fbanob, vol. ix. 

TURENNE, Hewri de la Tour d’ Auvergne, Viooictb p. 572, and Mazarin) broke out, Turenne, who was in com- 
DB (1611-1675), a famous French general of the 17th mand of the veteran troops of Bernhard of Saxe-Weimar 
century, was the second son of Henri, Due do Bouillon, by in Alsace, hesitated which side to take, till the Duohesse 
Elizateth, daughter of William I, prince of Orange, and de Lonoueville (g.v.), with whom he fell violently in love, 
was born at Sedan on llth September 1611. He was persuaded him to side with the parlement. But his troops 
carefully educated in the stnotest doctrines of the Reformed refused to follow him, and he bad to fly with her to 
religion, and at the age of thirteen was sent to learn war Flanders. He there took a command in the Spanish anny 
from his uncles Maurice and Henry of Nassau in the under Don Estevan Oomar, and, when trying to raise the 
campaigns of these princes against the Spaniards. In siege of R4thel, was utterly defeated by Du Plessis-Praslin. 
1626 he received a commission as captain of infantry But in 1652 he defeated Condd at Gien, and nearly an- 
in the service of Holland, and by 1630 had shown such nihilated his army in the battle of the Faubourg St. 
military capacity that Richelieu invited him back to France Antoine. When the troubles of the Fronde were over, 
and appointed him colonel of a regiment. He was present Turenne marched upon the frontier, and in several cam- 
at the relief of Casale, and on 2l8t June 1635 was made paigns defeated the Spaniards over and over again, by these 
a mar4chal de camp for his services at the siege of La Motto victories paving the way for the peace of the Pyrenees 
in Lorraine under De la Force. In that year he took com- (1659), the natural complement of the peace of West- 
mand of a division in the army under Cardinal La Valette phalia. In these campaigns he had once more to fight 
in the defence of Mainz, and, when the cardinal’s army against Condd, general-in-chief of the armies of Spain, and 
had to fall back on Metz from want of provisions, Turenne in 1654 be showed his superiority by raising the siege of 
commanded the rear-guard, covering the retreat with Arras and drivii^ the Spaniards from their lines. In 
admirable skill. In 1636 he was present under La Valette 1666 Cond4, assisted by Don John of Austria, won an 
at the siege of Saveme, where he was wounded, and in the exactly similar victory and relieved VaJencieniies, which 
campaign in Franche Comtd; in 1637 be served under Turenne was besieging. The prolonged contest between 
the same commander in Flanders, took Landrecies, and the two was decid^ in 1668 by Turenne’s victory of the 
drove back the cardinal infant from Maubeuge. Tn 1638 Dunes, in which Cromwell’s contingent of 6000 soldiers 
he served under Bernhard of Saxe-Weimar at the siege of took part. 

Breisach, and in the following year was transferred to the Louis XIV. now began to rule in reality, and one of his 
army of D’Harcourt in Italy. It was at this epoch that first acts was to create Turenne in 1660 marshal-general 
he established his fame as a general. In November 1639 of the armies of France. Seven years later Turenne 
he covered the retreat of the army, and fought a famous occupied French Flanders and took all the fortresses in 
engagement, known as the battle of the route de Quiers”; that province, though the king was nominally in com- 
in 1640 he saved Casale, and insisted upon not abandoning mand of the army, — an exploit equalled in the following 
the siege of Turin, which town surrendered on 24th Sep- year by Condi’s rapid occupation of Franche Comt6. 
tembor ; in 1641 he took Coni, Ceva, and Mondovi ; and It was in 1668 that Turenne made his notorious change 
on llth March 1642 he was promoted to the rai^ of of faith. Bom of Calvinist parents and educated a 
lieutenant-general. After he had served for a short time Protestant, he had in compliance with the tenets of his 
in Roussillon, he was appointed by Richelieu in 1643 to religion refused to marry one of Richelieu’s nieces in 1639, 
the command of the army in Italy, under Thomas of and had eventually married a daughter of the Protestant 
Savoy, although his brother, the Due de Bouillon, had just Marshal de la Force. But it can hardly be believed that 
before been arrested as an accomplice in the conspiracy of he was converted at the age of fifty-seven from religious 
Cinq Mars. Mazarin did not exhibit quite so much confi- convictions. In 1672 the second great European war 
** dence in Turenne, and in December 1643 removed him broke out, brought about by the ambition of Louis XIV. 
from Italy, sending him to collect the remains of Bernhard Turenne once more took command of the army, which the 
of Saxe-Weimar’s army and form them once more into an king accompanied, and speedily occupied the greater part 
organized force ; but he softened the transference by creat- of Holland, which, however, ti^ey were forced to evacuate 
ing Turenne a marshal of France on 16th May 1644. owing to the Dutch cutting thmr dykes. In the following 
Tu^nne’s four campaigns in Germany, which largely year Turenne marohed into Westphalia to oppose the 
contributed to the peace of Westphalia, have always been imperialist forces, and, though bis army was sti^ corn- 
regarded as m^els in the art of war. In June 1644 he par^ to that of Hontecuculi, the imperialist general, he 
crossed the Rhine at Breisach, and was marching against managed to make head against both him and the elector 
the Comte de Mercy, the Imperialist general, who was at of Brandenburg. In 1673 he was compelled to act on the 
Freiburg, when he was superseded by the Due d’Enghien, defensive ; but in 1674 in spite of his inferiority of numbers 
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he boldly resiuiied the aggressive. Crossmg the Ehine at 
BiiUppsbarg in June, and marching rapidly to Sinsheim, 
he defeated the imperisliat general Caprara and the duke 
of Lorraine. He then retir^ for a time, but in December 
of the same year he made a sudden rush into the enemy^s 
winter quarters and utterly routed the elector of Branden- 
burg, vrho was then general of the imperialists, at Colmar. 
Between the battle of Sinsheim and the dash at Colmar, 
Turennei under orders from Xiouvois, committed the acts 
wMch are the greatest blot upon bis fame by devastat- 
ing the Palatinate. After the rout of Colmar, and the 
def&t of TUrkheim which followed it, he laid waste the 
greater part of Alsace, as a defensive measure against 
another advance of the imperialists. He then advanced 
into the heart of Germany, and again met Moutecuculi, 
who had succeeded the elector of Brandenburg as general- 
in-chief. The two generals manoeuvred for four months in 
much the same way as Wellington and Marmont marched 
and counter-marched before the battle of Salamanca ; at 
last, on 27th July 1675, their field of oattle was chosen, 
and, as Tiircnne was directing the jiosition of a battery, he 
was struck by a cannon ball and killed on the spot. The 
news of his death was received with universal sorrow: 
F]6chier, Mascaron, Saint-J^vremond, and Lamoignon wrote 
Hofjan of him; and Madame de Sevign6 describes the 
consternation caused by his sudden loss. His body was 
taken to St-D^nis, and burled with the kings of France. 
Even the extreme revolutionists of 1793 respected it, and, 
when the bones of the sovereigns were thrown to the 
winds, the remains of Turenne were preserved at the 
museum of natural history until 23rd September 1800, 
when they were removed by order of Bonaparte to the 
church of the Invalides at Paris, where they still rest. 

Turcime*8 fame rests on his military achievements ; as a man he 
was not more distinguished for his virtues than the duke of Marl- 
boronghf whom in many resi^cta he resembled. He had indeed 
the raininess of all philosophic, cold-minded temperaments, but 
few other praiseworthy qualities. Ah a politician he holds no high 
place. (H. M. S.) 

TUBGAI, a Bussian province in Central Asia, formerly 
a part of the Kirghiz steppe, and now embodied in the 
governor-generalship of tlie Steppes, is bounded by Uralsk 
and Orenburg on the W. and N., by Akmolinsk on the 
E,, and by Syr-Daria and the Sea of Aral on the S. This 
extensive and irregularly-shaped territory, which has an 
area (176,800 square miles) as large as that of Caucasia 
and Transcaucasia taken together, belongs to the Aral- 
Caspian depression. It has, however, the Mugojar Hills 
on its western border and includes a pai*t of the southern 
Urals ; and from Akmolinsk it is separated by a range of 
hills which runs between the two chief rivers of the 
Kirghiz steppe — the Turgai and the Sary-su. In the north 
it includes the low bolt of undulating land which stretches 
from the Mugojar Hills towards the north-east and sepa- 
rates the rivers belonging to the Aral basin from those 
which flow towards the Arctic Ocean, and beyond this 
range it embraces the upper Tobot. The remainder is 
steppe land, sloping gently towards the Sea of Aral, The 
Mugojar Hills consist of an undulating plateau nearly 
1000 feet in height, built up of Permian and Cretaceous 
deposits, and deeply ^ooved by rivers. They are not the 
independent chain which our maps make them out to be^: 
they merely continue the Urals towards the south, and are 
connected with the Ust Urt plateau by a range of hills 
which was formerly an island of the Aral -Caspian Sea. 
Their northern extremity joins the undulating plateau 
(400 to 600 feet), built up of sandstones and marls, which 
separates the tributaries of the Tobot from those of the 
Ural, and falls by a ran ge o f stee p crags — i)robably an old 

^ 8ee P. S. Nasaroff, in **B8cberohe8 Zoologiques dans les Hteppos 
des Kirghiaes," in BuVL, Soc, des Naivr, de Mnecowt 1886. Nn 4. 
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shore-line of the Aral ^sin — towards the steppes. The 
steppe land of Turgai is only some 300 feet above the 
sea-level, and is dotted with lakes, of which the Tchotgar- 
denghi 2 ^ which receives the Turgai and its tributary the 
Ir^xiz, is the largest. The Turgai was, at a recent epoch, 
a large river flowing into the Sea of Aral and receiving an 
extensive system of tributaries, which are now lost in the 
sands before joining it. Remains of aquatic plants buried in 
the soil of the steppe, and sheila of MytHua and Cardium^ 
both still found in the Sea of Aral, show that during the 
Glacial period this region was covered by the waters of 
the Aral-Caspian Sea. 

The climate of Turgai is exceedingly di’v and continental. Orsk* 
a town of Orenburg, on its iiorth-weRtern border, has a January 
^ cold as that of the west coast ot Kova Zentbla ( - 4" Fahr.), while 
in July it is as hot as July iii Morocco (73®); the corresponding 
figures for Irghiz, in the centre of the province, aie 7“ and 77 . 
At Irghiz anu Orsk the annual rainfall is Bome\\hat under IT) and 
12 inches lesnoctively (S inches m sumntei). The west winds 
are desiccated oef ore they reach the Tumi stciipes, and the north- 
east winds, which in winter bring cold, dry snows from Siberia, 
raise in summer formidable clouds of sand. A climate so dxy is of 
course incompatible with a vigoious foiest growth. There is some 
timber on the southern Urals, tlie Mugojar Hills, and the water- 
parting of the Tobot ; ebowheio tieos are larc, — only shrubs, such 
as the wild cherry {O&rasita CharnMCfrasus) and the dwarf almond 
(Amyffdalusnana) ^owring on the hilly f.loi)e8, while the rich black- 
earth soil of the stepiie is chiefly covered with leather gmss {Sttpa 
pmmUa\ the well-known ornament of the south Russian stepiios. 
In spring the grass vegetation is luxuriant, and geese and cranes 
aio attracted in vast numbers by tbo fields of the Eiighiz irom 
the depth of the step|>e. The jeiboa [Vxjym jaeulva) anu the mai- 
mot {Spermophtlxis ntfescfns) are characteristic of the fauna of tlie 
region ; another species of mannot {Arctomys Mae) and the Catits 
corsae are common ; and the Baiga antelope of Central Asia is occa- 
sionally met with. Farther south the black earth disappears and 
with it the ioathci grass, its place bring taken by its congener, Siipn 
eapillata. Trees disappear, and among the bushes along the banks 
of the rivers willow's and the pseudo-acacia or Siberian pea tree 
{Caragana mierophyla) axo most prevalent In the middio pails 
of the province the clayey soil is completely clothed with woim- 
w^ood {Artmnma fragrana and A* monogyna), with a few glassy 
plants on the banks of the riveis and lakes {Laamgx'ostia ^hndexia, 
Alhaqi caxnelontm and A. kirghizorum^ Obime portulaeoideaf Jtlah^ 
modeiuirum a^rgnUeuvi ) ; while largo areas consist of shifting sands, 
salt clays clothed with a rich caipet of various SaJaolaeeae^ and 
dried beds of old lakes. Such lakes as still exist, notwithetandmg 
tiie rapid desiccation now going on, are surrounded by i iish thickets, 
— the retreat of wild boais. Turgai is thus the borderland between 
the flora of Europe and that of Ontial Asia. 

In 1882 the population of Turgai w'aa estimated at 323,110, all 
nomad Kirghiz, with the exception of somo 3600, who are settled 
ill four villages oilicially described us towns. Agiiculture is in its 
earliest stage of development ; but some 100,000 miarters of coin 
are raised in the south-west by the Kiighir, who sril some of it in 
Orenburg. Cattle-breeding is the chief occupaliun, and within 
the province there aie some 800,000 hoises, 835,000 cattle, about 

200.000 camels, and more than two milliou slitep. Ilut the want 
of fodder in spring occasions violent mu i rains, which sometimes 
result in actual famine anumg the Kiighiz. Einleavours have 
recently been made to induce the i>eoplo to make communal stoics 
of hay, but the 300,000 cwts. yearly collected in this way ai« in- 
sufficient. The Kirghiz ot the southern parts go in winter to the 
better sholterctl iiaits of Syr-Daria, while in tlie summer some 

30.000 Hbitkas (felt tents) of nomads como from the neighbouring 

g rovinccs to graze their cattle on the grassy stei)pe8 of Tuigai. 

ome 80,000 cwts. of salt are annually got from the lakes. The 
four settlements of the province are Tur^i, thief town ami scat of 
the provincial administration, with less than 400 iiihnlntdiits. and 
the ** district towns** of Irghiz (920), Ak-tnbe (400), ami Kaia- 
butak (800), the last two being more or less foitified. Several 
merchants in these carry on trade with the Kiighiz, exclianging 
manufactured goods for wool and skins, which aio sent to tho 
frontier settloroents of Orenbuig. Tlicic is a biisk caravan traffjc 
through Turgai. 

TURGOT. Anne Robeet Jacs^ct^s TuKtior, Maequw 
BBL’AtTLNE (1727-1781), Frencli stntcsninn and ocoiiomibt, 
was bom at Paris, 10th May 1727. Ho was the third son 
of Michel Etienne Turgot and of Madeleine Fran^oiso 
Martineau. His family, w’hich was ancient and noble, is 
said to have been originally ScottLsh, but had long been 
settled in Normandy. His ancestors early abandoned tlie 
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sword for the robe. Both his father and grandfather had bated; the state oi the roads was wretched; and the 
been in the civil service of the state : his father was general condition of agriculture was deplorable. Turgot’s 
« pr6v6t dos marchands at Paris, and won a high reputes administration of the ^strict lasted for thirteen years, and 
tion as a magistrate and administrator. Turgot in his was marked by a steady pursuit of the public go<^ and a 
childhood was timid, and showed in company an absent firm resistance to inertia, prejudice^ and corruption In 
and embarrassed air, from which he never afterwards particular he strongly maintained the cause of the in- 
entirely freed himself, and whidb in later life was some- dustrious poor, and insisted on a more equitable assess- 
times unjustly attributed to hauteur. His mother, through ment of the public charges which pressed unduly upon 
excessive or injudicious eiSbrts to correct these faults, ap- them. With nobly disinterested spirit he refused to be 
pears to have aggravated them. He obtained his early transferred to other in which the salary was 

education at the College Louis* le-Qrand, and was after- higher and the administration easier. Bising above the 
wards a student of the College du Flessis. He thou entered common prejudices of the philosopkesy he sought the co- 
the seminary of St Sulpice, and thence passed to the Sor- operation of the clergy, both to inform him of everything 
bonne writh the view of taking his licence in theology, relating to the circumstances of the people which it was 
But he decided finally in 1751 not to follow the eccled- desirable for him to know, and to explain to their flocks 
astical profession. His opinions wore inconsistent with the nature and objects of the measures ho proposed to put 
that calling, and he said he could not consent to wear a in operation ; and he acknowledges that he found in thorn 
mask all his life.” He showed at this time an enthusiastic earnest and active auxiliaries. But he was not seconded 
love of literature and porrers of memory which are de- as he ought to have been by the central Government, and 
scribed as ** prodigious,” as well as a penetrating intellect had often to remonstrate with the Abb4 Terray, minister 
and a sound jnc^gooient. We have the testimony of the of finance. During the scarcity of 1770 and 1771, which 
Abb6Morellet, who was then his intimate acquaintance and was particularly severe in Limousin, he devoted himself 
constant companion, to the singular purity, the simplicity, with untiring assiduity to the relief of the distressed, and, 
modesty, and frank gaiety which characterized him. when he had exhaust^ such public funds as were avail- 

As prior oi the Sorl>onne (an honorary office conferred able, incurred for the same object a personal debt of more 
annually on some distinguished student) he wrote and than 20,000 livres. Shortly after the accession of Louis 
delivered publicly in 1750 two remarkable pieces, — one XVI. Turgot was appointed by Maure^ (19th July 1774) 
On the JBeneJlts which the Chrutian Religion luxe amf erred minister of marine, and in that capacity l^gan at once to 
Mankind^ the other On t?ie Jlietorical Progress of the initiate important reforms and to conceive far-reaching 
Human Mtnd, Having chosen the law as his profession, projects. But he filled the post only for five weeks, being 
he was appointed in 1752 ^‘conseiller substitut du pro- then (2lBt August) promoted to the ministry of finance, 
curenr g4n4ral,” and afterwards ** conseiller au parlement.” In his new office he addressed to the young king a doclara- 
The controversy arising from the refusal of the sacraments tion of the principles by which he intended to be guided : 
to the Jansenists by the archbishop of Paris being then ^^No bankruptcy, no increase of taxation, and no borrow- 
agitated between the parlement and the clergy, Turgot ing.” Economy and wise management were to bo his only 
wrote (1753) Letters to a Vaat^GeTierat on Toieraiion and resources. Fearing the opposition he must encounter, he 
a pamphlet entitled Le Conrdtateurf in favour of religious appealed to Louis to support him. By a decree of the 
liberty and against the interference of the temporal power ISth September 1774, he re-established free trade in grain 
in theological disputes In 1753 he became ^'mattre des within the kingdom, which had been suspended by Terray, 
requites.” He discharged his professional duties with and authorized the importation of supplies from abroad ; 
scrupulous purity and conscientious industry. He con- the traffic in other alimentary substances was also relieved 
tinued at the same time his studies in ancient and modem of many impediments, and various monopolies and exclu- 
literature (including English and German), mathematics, sive privileges were abolished; the octroi taxation was 
astronomy, chemistry, and natural history, and frequented reformed, public works promoted, and improvements in 
the salons of Madame de Graffigny (authoress of Les Lettres agriculture encouraged. Some of these measures were 
Perumennes)^ Madame Geoffrin, and Madame du Defiand. made the pretext for disturbances, known as la guerre des 
Whilst he ei^oyed the acquaintance and society of D’Alem- farines^ which Turgot always suspected the Prince de Conti 
bert, Baron d’Holbach, Baynal, Marmontel, Morellet, of having fomented. The riots had to be suppressed by 
Qaliau^ Helv4tius, and other notabilities of the time, he armed force, and the energetic action of the minister 
maintained his intellectual independence and refused to against them was made a ground of attack by his enemies, 
connect himself with any party or political group. About The parlement had been weakly recalled by Louis from 
this time he also entered into relations with Quesnay and the exile to which in the preening reign Maupeou had 
Gburnay — ^tho principal members of the physiocrats. He condemned it. It now constituted itself the organ of the 
was attracted to them by the similarity of their sentiments resistance of menaced interests to the measures of Turgot, 
on social questions and their opinions on economic policy who would gladly have abolished it, providing in its place 
to those which he himself ent^tained. Turgot accompanied better political securities and courts of justice on a new 
(^urnay in 1755 and 1766 in his official tours of inspec- plan. In January 1776 he presented to the king a memoir 
tion as intendant of commerce, and on Gk>umay’s death in proposing, amongst other things, the abolition of thecorv4e, 
« 1 759 he wrote his Moge. He then made a short visit to to be replaced by a territorial tax, from which the privileged 
eastern France and a part of Switzerland. When he arrived classes were not to be exempt, and the suppression of the 
at Gteneva he went to see Voltaire at Les D^lices, and jurandes (exclusive trade corporations). The edicts for 
formed with him what proved to be a lasting friendship, these purposes were submitt^ to Miromesnil, keep^ of 
He contributed about this period several articles to the the seals, a secret enemy of Turgot, who, spurred on by 
En^dop^ie.^ In 1761 the controller-general Bertin ap- Maurepas, wrote a memoir against them, and opposed them 
pointed 1:^ intendant of the ghUraHU of Limoges. Li in council. The courtiers, the nobility, the 

that district the mass of the people were sunk in poverty clergy, and the leading members of the industrial cor{>ora- 
and barbarism ; the coryto for the construction of roads tions now combined against the minister, and were joined 
and the transport of military equipages were oppressive ; by a large part of the common people, who did not under- 
the country was depopulated by the requisitions for the stand Impolicy. The Oountdemvenoe, afterwards Louis 
militia ; the taxation was excessive and unfairly distri- XVUI., wrote a pampUet, entitled JTse Dream of If, de 
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JfatfregMw, against Turgot. The parlement refused to 
register the decreea; but the king held a lU de justice^ which 
Voltaire proposed to call a lU de hienfauaim^ and compelled | 
the registration. This forced submission only aggra^^ated I 
the rancour of Turgot^s enemies, and the king had not the 
firmness to sustain his minister against the coalition. A 
vile conspiraqr having poisoned Louis’s mind against him, 
he addressed to the Ung an eloquent letter in which he 
pointed out the grave perils impending over the throne 
and the state, and warned Louia that princes who are 
tempted to give themselves up to the direction of courtiers 
shomd remember the fate of Charles I. The minister 
received his dismissal on the 12th of May 1776. He had 
been in office only twenty months, of which he had lost six 
in repressing sedition, and for seven more had been con- 
fined to his bed by the gout ; but he had done during his 
tenure an extraordinary amount of work. Voltaire, how- 
ever, nobly avenged Turgot on his enemies in his £pltre 
d im Homme. The fallen minister devoted his remaining 
years to his favourite studies, especially to physical science 
and the ancient poets ; he enjoyed the society of Lavoisier, 
D’Alembert, Condorcet, Bossut, Bochon, and Eouelle, and 
attended the meetings of the Academy of Inscriptions, of 
which he was elected vice-director in 1777. He also cor- 
responded with Price and Franklin, and, if we may believe 
Condorcet, with Adam Smith, whose acquaintance he had 
made at Paris in 1766.^ Turgot died at Paris on IBth 
March 1781. 

Turgot*8 official career is for ever memorable in the history of 
social |>olitics. Never did a public man mve himself to the service 
of the community with more earnest and unselfish devotion. He 
made it his object to convince before commanding, in order that 
his aims miaht be better understood and his directions more suiely 
olioyed ; ana, in issuing any instruction, making any decision, or 
advising any legislative act, he stated fully, by way of preamble, 
the grounds on which ho proceeded. In the documents which he 
})repai*cd on these occasions we have a body of valuable materials 
on administrative and economic questions ; some of them contain 
the substance of chapters in the Wealth of NoHmia. When he 
became minister, the finances were in what seemed a decorate 
condition, and the general state of affairs justified the prediction of 
Louis XV. — ** apr^s moi le deluge.** Turgot framed a vast plan of 
reform, at once administrative and economic, as the only hope for 
the salvation of the state. He speaks of his system of measures as 
intended for ** the regulation of the kin^om,” thus showing that 
ho contemplated nothing less than a pacific revolution. But the 
first condition of success in such an efiort was wanting, namely, the 
entire confidence and unfaltering support of the king, and tho 
energetic exercise of the royal power in carrying out a policy of 
tliorough reform against all adverse influences.^ Turgot’s struggle, 
though it failed fi*oni causes independent of himself, cannot be re- 
garded without profound sympathy and admiration. Nor was it 
without a largo measure of immediate success. Whilst he scrupu- 
lously observed all the pecuniary obligations of the state, he greatly 
diminished the crushing deficit which he found on his accession to 
office, and To-established the public credit in such a degree that 
tho Dutch bankers offered him a loan of sLxty millions of livres at 
less than 5 per cent. His financial and otloT plans, of course, fell 
with him, and his most important measures wcie annulled ; but 
his policy and his writings exercised a lasting influence, and many 
of his projects were realized by the Revolution. Turgot is alto- 
gether one of the most massive and imposing figures of the 18th 
century, llis whole character and public action are marked by an 
air of austere grandeur. Single-mindedness and veracity were of 
the very essence of his nature. Absolutely unbiased by selfish 
ends, he lived only for Frapee, for truth, and for his duty. Be- 
lieving intensely in a definite system of social and economic princi- | 
pies, which he Imd early formed by independent study and reflexion, 
be was prepared to carry them out with dauntless determination, 


' Bugold Stewart, however, cannot find any evidence of a eorre- 
spandence between Turgot and Smith. It hits also been said that 
daring this period Turgot corresponded with Hume. But little more 
than three months int^ened between his dismissal and the death of 
Hume (25th August 1776) and there appears to be no trace of letffers 
having passed between them in this interval. They had corresponded, 
but at a much earlier date ; see Burton's Life if Awne^ ii. 352, 881. 

* Some have thought that the cardinal error in Turgot’s policy lay 
in his not having convoked the states-general * that would, however, 
have been simply to open the flood-gates. 


and with a lofty contempt for the iutorssted or prejudiced opposi- 
tion Idiey were sure to encounter. He has been accused of a doc- 
trinaire rigidity, and it is possible that, as a practical man, he 
wanted flexibility ; yet ho was often willing, not indeed to 
hw convictioiis, but to postiwie the realisation of his plans. In 
his pubUc acts he always showed a lively concern for the poor and 
the suffering ; in private life he was humane and benevolent ; in 
bis relations with his friends, amiable and affectionate. Maleshorbes, 
tho only other minister of his time who was worthy to be his col- 
league, said of him that “ ho had the head of Baeon and tho heart 
of L*H6pital,** and, ou the moral side at least, this was no exagger- 
ated estimate. 

Tossessed of a many-sided culture, Turgot wrote on a great variety 
of Bubjccte— philosophic, scientific, and literary—though political 
economy is the branch of knowledge with which his name must 
always be most closely associated. Already in 1749, whilst a 
student at St Sulpice, he addressed to his friend, Abb6 do Cice, 
afterwards bishop of ^ Auxerre, a Letter wi Paper Money ^ in which 
he asrerted, in opposition to the views of Law and his followeis, 
doctrines similar to tlioso now accepted by all competent authorities. 
In one of his discourses at the Sorbonno in 1750, moving into tho 
higher regions of the philosophy of society, ho makes a remarkable 
attempt to work out the piegnant conception, already enuiiciate<l 
by Pascal, of the continuity of the intellectual movement of our 
race, thus preimring tho way for Condorcet's Eaquieae, and ulti- 
mately for the sociology of Comte. In 1753 he translated under 
the title of QueetioM Importantea rur le Commerce^ a tract of Dr 
Josiah Tucker on tho expediency of naturali/iug foreigners. lie 
contributed to the Eneyelopidui the articles Atymologitt Exiaieiux^ 
Expamihiliti, FondatUma^ and Foirea et MarclUa, The first of these 
contains much that is just as well as interesting, though in the 
time of Turgot tho subject could not yet be treated on genuinely 
scientific bases. In tho second he undertakes a refutation of tho 


Berkoleian theory. The third contains some ingenious suggebtions 
in practical physics. The article on foundations maintiuns the 
right of the Government to dispose of thorn for the public good, 
suppressing them if hurtful, and directing the funds to more useful 
objects ; the policy advocated in it was afterwards carried into 
effect by the constituent assembly. In the paper on fairs and 
markets he argues that these are institutions adapted only for an 
immature state of commercial relations, and that more good would 
bo done by liberating itade from the logialativo fetters which every* 
whore impeded it than by bestowing special privileges or other 
encouragements on |>articiilar localities as centres of exchange. In 
the Aloge of Goumay he combines with his tribute to the memory 
of his friend a vindication of the principle of industrial freedom, 
which that friend had condensed in the oft -repeated maxim, 
“Lais-woz faire, laissoz passer.’* To the ]>eriod of Turgot’s intend- 
ance belong his unfinislied Valeura et Monnaies, intended to form 
an article in the Eieiimnaire de Cmnmerce of Morellet ; his Mteis 
(to the Abb4 Terray) on the Freedom of the Com- Trade ; his memoir 
Sur lea Frita d'ArgenU in which he insists on the necessity of leaving 
free the interest on loans ; and that on the principles which should 
direct legislation respecting mines and quarries, as well as the woik 
on winch his reputation as a systematic economist mainly rests, 
namely, his Eifiertona aur la Fonnation et la JHstnhation des 
Eichraaea, This treatise was written for two Chinese youths who 
had boon sent over by tho Jesuit missionaries to study in France. 
Tho work was first published in 1766 in the Aph^miridea dii CdoyeVt 
edited by Dupont de Nemours, and speedily })a8Hed througli four 
editions. It gives in brief compass a Inininous statement of some 
of the most important principles relating to the economic con- 
stitution of societies— the division of labour, the origin and nse of 
money, the nature of capital and the different modes of its employ- 
ment, the nccessaiy rise of capitalist chiefs of industpr, the legiti- 
macy of interest on loans, anti tho im]>os8jbility of arbitiarily fixing 
the rate of that interest. It unfortunately contains, along with 
many truths, the eiioiioous doctrines of the physiocrats on the 
exclusive productiveness of agriculture and on the consequent pro- 
priety of imposing taxes only on the land of a count^. Ihis 
Dook was erroneously represented by Coiidoicet as “the germ of 
tho Wealth of Katuniat and has been hj>okt*ii of }»y others as 
’^anticipating some of the leading principles” of Smith. Tho truth 
is, moat of what it contains had cither been fully B»’t forth by the 
earlier economists or was familiar to Quesnay aud liis ^oup. It 
is, in fact, not a work of research but of exposition, and, regarded 
in ibis light, has real originality and may justly be pronouncetl a 
masterpiece. 

Fuller information on the lift*, administmf »ve lttl)our«, and wi itlngn of Tnixot 
wlU be found m the following works :~Dupont de 

aur la Vtr, VAdminUtfution, et lt$ Ouvragn de Turgot, 1782, and eulerged iii 1 Is 
edition o/Tuigofs woiks mentioned below; 

A Batble, Turgia, mioeaphe, hemtmx^U, Adninisttaieur, 1861 , J. 

M Ktf, eon Adminietrahon, eeeOuvragesiuvUmoire^roni^), ISO- 
Turgot et tea Lortnnee, 1885. The 

meat of the subject. See also an fUme by Punny 0781) in tlie "'Jotw d« 
rAeacUmie dee t-ieeriptiona et mn-Jettrr$, vo\, xly^ ; L 
Awwmietee FranMtaauJHx^IluUieme Si^de, 1870, and 

in his CritiearMieeellantes, 8d senes, 1877. A colleoted edition of luigots 



writings was published for the arst time by Bajmmt in g vols^ (Fsris 1808*11} ; 
the most complete snd iii every respect best edition is that oontsined in the 
(MUetion 4$» iSoenoisittes of Ooquelln and GuiUauinin, 8 vols., 1844^ 

with a biographioal notice by fiuotne Dalre«, An fingUsh translation of TAs 
^(urmoiloaaaa taWtmk was nubUsh^in^ndon In 1708, and wss 

reprinted in 1850 In Lord Overstone’e CMhMoii. V fkam and VplnabU 
Sconomioat Traetg, edited by J. MSUnttoeAi. Cf* ^ 

TUEIN, a city of northern Italy, formerly the capi^ 
of Piedmont and the Sardinian atat^ and now the chi^ 
town of a province in the eompartimento of Piedmont, is 
situated in 45* 4' 8" K lat. and V 48' 22" K long, in the 
alluvial valley of the Po, jujat above the confluence of the 
Dora Eiparia. By rail it is 54 miles from the Mount Cenis 
tunnel* The communal pglaoe stands 788 feet above the 
sea. The Monte dei Os^paccini in the neighbourhood 
reaches 922 and La Superga 2405 feet. As viewed from 
the east the city stands out boldly against the Alps, Taken 
as a whole Turin may be described as a very modem city, 
with broad and regular streets, and large squares md public 
gardens. The cathedral of St John the Baptist is a cruci* 
form Eenaiseiance building dating from the close of the 15th 
century. The site was first occupied by a church erected, 
it is said^ by the Lombard duke Agilulf (7th centuiy). ^ 
hind the high altar of the cathedral (from whicn it is 
separated by a glass screen) is the chapel of the Sudario 
or Sidone, built (1667-1694) by Guorini as a royal burial- 
place. The sudario’' from which it takes its name is 
asserted to be the shroud in which Joseph of Arimathea 
wrapped the body of Jesus. La Beata Vergine della Con- 
solata, another of Guarini’s works, has a tower which 
originally belonged to the church of St Andrew, founded by 
the monk Bruning in 1014, and attracts attention by Vin- 
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censo Yela’s beautiful kneeling statues of Queen Maria 
f eresa and Queen Adelaide, as well as by the image 
)f the Madoni^ which has the credit of having warded 
«off the cholera in 1835* Other churches of some note are 
San Felippo ISTerx |(1672-1772), the dome of which fell in 
just as it was approaching completion under the hands of 
Guarini, and La Gran Ms^ de Dio, erected to commemor- 
ate the return ol the royal family in 1814. Of the secular 
buildings the more itttoastmg are the Madama palace, first 
erected by William at Montferrat in the close of the 13th 
century, and the extensive royal palace begun in the 17th 
century. The university, founded in 1400 by Lodovico di 
Acaga, has faculties of jurisprodenoe^ medicine and surgeiy, 
literature and philosqphy, and the matfaematica], physioedi 


and natural sciences. The number of students enrolled, 
was 2132 in 1886. About l876 the old university buildr 
ings erected in 1713 by the Genoese architect Bicea began 
to prove too small for their purpose ; mid at the present 
time (1887) new buildings, fitted more especially lor 
mediikl and scientific departments, are being erec^. The 
area of tlie botanical gardens has also been extended and 
the observatory enlarged. The medical school derives 
advantage frbm ibe number of important hospitals in the 
city. The royal lunatic asylum can accommodate 980 
patients. Turin has a prison on the cell system (672 cells) 
and a female penitentiary for 300, besides two houses of 
correction. The academy of sciences was founded in 1757. 
It occupies a building erected in 1687 by Guarini as a 
Jesuit college. The museum of antiquities and the picture 
gallery, of which it has the custody, are both of lugh in- 
terest — the former for the local antiquities of Piedmont 
and Sardinia (notably from Industria) and for the Egyp- 
tian treasures collected by Donati and Drovetti, and the 
latter for its Van Dycks. There is a museum of soology 
and mineralogy in the royal palace (another of Guarini’s 
buildings), and the Cas^lo palace contains the royal 
armoury (a collection made by Oharles Albert in 1833) and 
the royal librai^ with its rich manuscript collection and 
its 20,000 drawings, among which are sketches by llaphael, 
Michelangelo, and Da Vinci. The civic museum has a 
great variety of ‘artistic and literary curiosities, among 
&em a remarkable collection of autographs and the Lom- 
bard missal (1490). The Jewish synagogue, a striking and 
conspicuous building, erected in 1863 by Alessandro Anto* 
nelli, was purchased by the municipality in 1879 for a 
Renaissance museum. Other public institutions are the 
Albertine academy of the fine arts, the geographical society, 
and the Alpine club. 

The industries of Turin and its suburbs give employment to 
17,936 persons (1S,SQ5 men, 4681 women^. Spinning-mills, weav- 
ing-factories, vesta" factories (Do Medici), brewexios, and iron- 
works are among the more extensive establishments. The com- 
mercial relations of the city are veiy extensive. It is the seat of 
the central offices of the Korth Italian Railway ; and the central 
station is one of the most imposing buildings of its class in the 
country. The mean annual temperature at Turin (1866-64) is 53** 
Fahr. (Jaii. 36”, July 74”), with a maximum of 96” and a minimum 
of 4”'l. Mists are frequent in the winter mornings, and to a less 
degree in autumn. Snow seldom falls in any gimt quantity, and 
on an average only on 7 days per annum. The ralufaU, distributed 
over 100 days, reaches 32 inches— December being 1*6 and April 
4*3. Water of good quality is brought to the city from a distance 
I of 15 miles. The population of Tunn was only about 4200 in 1377 
and 9000 in 1580 ; but by 1702 it was returned as 48,866. In 1848 
it had risen to 136,849, and in 1861 to 204,715. In spite of the 
changes caused by the removal of the capital, first to Florence and 
then to Rome, the census of 1881 shqwcf 283,124 inhabitants 
(commune 252,832). 

Turin, Jlugusta TauHnorum, took its name firom the Taurini or 
Taurisoi, an ancient Ligurian people. The town is first alluded to 
(but not distinctly by name) in the year 218 ii.o., when it was cap- 
tured by Hannibal after a three days' siege, being at that time a 
place of great strength. A colony of Roman veterans was intro- 
duced into the city, possibly after the battle of Philippi, or at any 
rate after the batue of Actiiun. It was assigned to the Stellotine 
tribe. Of Roman architecture scarcely any trace remains even in 
the oldest parts of Turin, but the arrangement of the streets of tlie 
old town recalls the alignmeuta of the Roman military aattUmeut 
The Palasso delledue Torri, often designated the Porta Palatlna, 
is probably part of a building of the 8th century. Turin oontinned 
to be a place of importance and military stren^h under numerous 
vicisaitades, till at length it was made the chief town of Piedmont 
by Amadeus, first duke of 8avoy. Under Emmanuel Hilbert it 
became the usual reridenoe of the ducal ihmily, and in 1515 the 
bishopric WAS raised to metropolitan rank by Leo X. Between 
1536 and 1562 Turin was occupied by the French, and in 1630 it 
lost 8000 of its oitiseiis by the plague. The French were masters 
once more from 1640 to 1706, and agidn firom 1798 till 1814, when 
the Sardinian states were restored to the house of Savoy. Between 
1859 and 1866 Turin was the capital of united Italy. Among the 
many men of mark bom in Turin it is enough to mention Lagrange, 
Giobertl, Otfsare Balbo, Cavour, Maroeliettl the sculptor. IFAiBeglia 
and SommelHer. 
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Ltilng rriHE terms ** Turkestan and “ Central Asia ” are often 
X used indiscriminately to describe the whole of the 
^ immense territory to the east of the Caspian, comprised 
between Siberia on the* north and Khorasan (Fersia), 
Afghanistan, and Tibet on the south, or to designate 
separate, sometimes arbitrarily determined, parts of the 
same region* In the beginning of the 19th century the 
whole of the territory just named, with its great variety 
of ejritudes, climate, inhabitants — these last differing as 
much in their history as in their present characteristics-^ 
was comprised under the vague denomination of High 
Tartary, or Qigh or Interior j^ia. After the appearance 
of Humboldt’s first draft of Asia Centrala in 1831, the tenn 
** Central Asia ” came into favour. But Humboldt’s limits 
of Central Asia were top mathematical (from 39 to 49^’’ 
N. lat.), and wore further unsatisfactory because influenced 
by his erroneous conception of the mountains of Central 
Asia, which he suppos^ to run either along parallels or 
along meridians. Richthofen made an attempt to limit 
the sense of the term, pro|K>sing to apply it only to that 
region — embracing the Tanm drainage area and the Gobi 
— which has no outlet either towards the ocean or to 
the Sea of Aral and Lake Balkash (Balkhash), and which 
constitutes the Hang-hai of the Chinese and the supposed 
bed of the Tertiary Asiatic Mediterranean. But this teT> 
minology, besides the drawback of including within Central 
Asia the steppes of the Gobi as far east as Transbaikalia 
and the Great Khingan, notwithstanding the broad differ- 
ences by which they are distinguished from the drainage 
area of the Tarim, was open to another objection, which 
has been pointed out in M. Mushketoffs TurlrHan. It 
1 deluded from Central Asia Turkestan proper, which never- 
1 heless has had the same recent geological history as the 
Tarim region, and therefore has so many features in com- 
mon with it as regards soil, climate, flora, fauna, popular- 
tion, and even civil history. On the other hand, if Central 
or Interior Asia were to include West Turkestan, and its 
limits to be determined by those of the drainage-areas 
which have no outlet to the ocean, the basins of the Volga 
and Ural, — ^that is, territories purely European in charac- 
ter, — ^would have to be comprised under the same denomi- 
nation. The fact is that in Asia, as so often elsew^here, 
hydrographical considerations alone furnish no sound basis 
for geographical delimitations, and that these last must 
result from a complicated variety of considerations, chiefly 
orographical, inasmuch as orographical are indicative of 
other physical characters, such as geology, climate, flora, 
fauna, and so on. Such were the views of Ritter and Hum- 
boldt, and we are now brought back to their conceptions, 
but corrected into accordance with impruved knowl^ge of 
the Asiatic continent. The name Central Asia can still be 
used with great advantage to designate that immense por- 
tion of the continent to the east of the Caspian and the 
Ust-Urt plateau which is limited on the north by tlie im- 
portant climatic and geo-botanic boundary of the Irtish 
and Aral water-parting and the Great or Ektagh Altai, on 
the east by the eastern Gobi, and on the south by the 
northern border of the Khor plateau (AHyn-Tagh and 
ICuen-Lun), the Hindu- Kush, and the Kopet-Dagh. Ex- 
tensive as it is, this territoiy has its own climatic and geo- 
botanic features } it forms a distinct part of the continent, 
when the orography of Asia is broadly viewed ; and its 
inhabitants have a number of common characteristics re- 
sulting directly from the physical features of the tOTitory, 
But this immense area must be subdivided ; and its sub- 
divisions become apparent as soon as the orographical 
fea)mres are grasped. 


Two great plateaus constitute the two backbones, aa it O 
were, of the orographical structure of Asia, — ^that of east- -A* 
ern Asia, an immense triangle stretching north-eastwards, 
having the IHmalayas for its base and the peninsula of 
the Tchuktehis for its apex ; and that of western Asia, 
which extends at right angles to the above, from the lower 
Indus to the Black Bea. The Hindu-Kush connects these 
two massive swellings, both continents of the oldest forma- 
tion in Asia. Both are fringed on their northern edges 
by lofty chains of mountains. The Tiiin-Shan, the Altai, 
the Sayan, and the Vitim Mountains rise in a long succes- 
sion on the borders of the former, while a series of chains, 
which might be described under the geneial name of 
Kopet-Dagh, continued into the Transcaucasian chains, 
rise on the north-eastern edge of the western plateau. 

An immense trapezoidal de])rcssion occupies the angle 
on the west where the great plateaus meet, and tliis de- 
pression is West Turkestan, its south-eastern limits are 
the Hindu-Kush and the Tian-Slian ; on its Boiith-wcstern 
edge it has the Iranian plateau ; and its north-west and 
north-east boundaries correspond with the edge of the Ust- 
Urt and the Irtish and Aral water-parting, which separates 
it from Siberia. The trapezium is 1100 miles long from 
south-west to north-cast, and 900 miles wide from south- 
east to north-west. It thus includes, not only ilie depres- 
sion at the junction of the two 2 >lateaus, but also the girdle 
of alpine tracts which fringes them, and in whoso deep 
and sheltered valleys the Turkish and partly Iranian popu- 
lation of Turkestan find a fertile soil and plenty of water 
for their fields, while their herds graze on the rich alpine 
meadows in the very heart of the Tian-Shan. Not oro- 
graphically only but also in respect of its recent geological 
past, its climate, flora, fauna, and inhabitants, this region 
forms a geographical domain by itself, quite distinct from 
the steppes of south-eastern Russia, the prairies of Siberia, 
and the two great plateaus by which it is inclosed ; and, 
although it is easily subdivided into two parts — the dry 
lowlands of the Transcaspian depression and the plains 
and highlands of Turkestan proper — it presents one geo- 
graphical whole when contrasted with the surrounding 
regions. Some doubt may arise as to the propriety of 
including in it the i>latcau of Pamir; but its flora and 
fauna are so closely connected w ith those of the Tian Shan 
that, although better treated as a separate suVregion, like 
the Transcaspian Turcoman steppes, it cannot bo separated 
from the above. For the orographer, the ‘‘Roof of the 
World ” is merely a succession of the wide syrta or al]>ine 
plateaus that are characteristic of the Tian-Shan. Most 
of this territory has witliiu recent years been annexed to 
the Russian empire. Bokhara, with its vassal khanates in 
the gorges of the Pamir slopes, and Khiva, although they 
ore still described as independent, are in rtality rapidly 
becoming dependencies of Russia, and the railway from 
the Caspian, which is about to connect Merv with Samar- 
kand, will complete the annexation of Bokhara. West 
Turkestan, therefore, is often called Russian Turkeslay, as 
distinguished from Chinese or East Turkestan. 

This second great region of Central Asia also has w^ell- East 
defined limits. A glance at any lecent inaj) sbons 
there is in the great eastern plateau a dej)rehhion bordered 
by the deep slopes of the Pamir (Humboldt’s Bolor) on 
the W., the border-ridges of Tibet (Kuen Lun and Attyn- 
Tagh) on the H., the eastern Tian-Slian on the N and the 
western Gobi on the E.^ Although we call it a de]) ression, 

^ Itt the map (issued October 1887) einl>o(lyiDg tlie lesult*! ot Prje- 
valsky’s fourth journey, East Turkestan is plainly demaroated from the 
Gobi This last fklls by a steep slope towards the Tanm depression, 
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because it is much lower than the surrounding plateaus, features and a history of its own. T&e Mongolian Gobi, 
it is itself a plateau, ranging from 8000 to 4000 feet above on the other hand, owing to its position on the lower 
sei^level. This depression— the Hang-hal of the Chinese, terrace of the plateau of eastern Aida, must be regarded 
which, during the later Tertiary and earlier Quaternary as a separate unity. In fact, it appears to be more closely 
period, was covered by a sea, of whi<^ a very small sur- connected with the plateau of the Selenga on the north 
vival still exists in Lob-Nor — ^is now drained by the Tarim, and that of Ordos on the south than with East Turkestan, 
Its deserts, in which human settlements are now very rare, and it, too, has its own physical features, its own inhabit- 
though formerly the population was much denser, have ants, and its own history. 

been described under a variety of names (Little Bokhara, The expression Central Asia thus includes the following 
AIty«shar or Jity-shar, Kashgaria, and so on); but the uame countries. (A) West Turkestan, comprising the Tian-Shan 
of East Turkestan has prevailed, and there is no reason for highlands, the Balkash plains, and the Aral-Caspian low- 
abandoning it, provided it is not confounded with Dzun> lands, politically divided into Bussian Turkestan (the 
OABXA (g.v.) in the north and the great Desert of Gobi in general-governorship of Turkestan and the Aral-Caspian 
the ea<4t. Dzungaria is a deep trench leading from the slope of Turgai and Akmolinsk), the Chinese oasis of Ku^ja 
lowlands to the central plateau, and has special phy sical (Kuli^ja), the Transcaspian region, Khiva, .Bokhara an d 



its vassal khanates, and parts of Afghan Turkestan. (B) 
East Turkestan, comprising the Tarim region as far east 
as Lob-Nor. (C) Dzungaria, limited on the north-east by 
the Tarbagatai, Altai-Nauru, Irdyn-ula, and Artsa-bogdo 
Mountains. 

Wkst Turkbstan. 

noral As comprised within the above limits, West Turkestan 
jrwuil htfjj an area* of neatly 1,680,000 square miles, and a 
tures. population of nearly 8,500,000.® It piesents a very great 
variety of aspects, including the lonely plateau of Pamir, 

which narrows to the east of Lob-Kor and' terminates about Ail-si, 
some 4800 feet above sea-level 

^ See al**© the following maps : — ^H imalaya, vol. xi. PI XVI.; 
SiBBRiA, voL xxii. FI I. ; and Abst, H. IV. above. 

^ Separate porttons of it are described under Aj^okanistav, Bok- 
hara, Khiva, Oxub, Btr-Darta, Ssmipalatinbk, SsMiRVLTOKiuRaK, 
Tramsoasfiak Bsuxoh, ZsBAf shah. 


in height second only to that of Tibet ; the immense com- 
plex of alpine tracts described under the general name of 
Tian-Shan (three times as long as the Al])s of Europe), which 
lift their snow-clad |>eaks four and nearly five miles above 
the sea, and feed huge glaciers, while their deep valleys 
and gorges partake of almost every variety of climate and 
vegetation ; rich prairies and still wider lowlands descend- 
ing below the level of the ocean ; and deserts where the 
winds, burning hot or icy, but always dry, have free scope 
to modify the surface, which is bare of vegetation. « , 
Nevertheless West Turkestan is sharply divided into two High 
parts, — ^the highlands in the south-east and the plains 
deserts in the north-west. The former cover an area nearly 
1000 miles long by 270 broad, of which the northern parts 
are described under the general name of Tian-Shan (pro- 
jierly, T’han-Shaxi). Their distinctive feature is that, like 
the highlands of Siberia, they constitute a high border- 
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ridge, rtmning W.S.W. to RN.S. on the edge of the gmt 
plateau of eastern Asia. This plateau is fringed on its 
outer side by a complex of shorter ranges^ which mostly 
run parallel to the terder-ridges and send off a series of 
isolated dhatns, due to a later system of upheaval, through 
the plains and steppes in a north-western direction. Down 
to the laddie of the 19tii century these highlands were 
almost absolutely unknown, and the orography of Central 
Asia as shown on our maps was quite hypothetical Numer- 
ous surveys by Russian and ifoitish explorers have, how- 
ever, ref^ntly disclosed the real structure of those re^ons ; 
and it has now become possible to discriminate the leading 
features of the orographical conformation of the country. 
The Hindu-Kush, with its snow-clad summits of 18,000 
and 20,000 feet, limits the highlands of Turkestan to the 
south-east. It appears now to be settled that this ridge 
runs from north^-east to south-west, as far at least as the 
latitude of Cabul, and possibly still farther south ; and 
the last Russian surveys of the Pamir show that it extends 
north-east as far as Taah-Kurgan (S?** 45' N. lat., 75"^ E. 
long.). At the foot of its north-western slope it has the 
plateau of Pamir — the ‘‘Roof of the World,” — with an area 
of about 37,000 squlire miles. A series of chains, gently 
sloping and dome^haped, rising 4000 or 5000 feet above 
the level of the plateau, traverse it from south-west to 
north-east, with a remarl^ble parallelism, dividing it into 
a series of broad parallel fiat-bottomed grooves or valleys, 
which do not sink below 10,000, and sometimes 14,000, 
feet above sea-level. Thus the features of the lower plateaus 
of north-eastern Asia reappear here on a greater scale, hav- 
ing the same characters and the same direction in the 
plaitings of the earth’s crust. 

Nearly 150 miles to the north-west of the Hindu-Kush 
lies the north-western border of the Pamir, fringed by the 
lofty Tiuns-Atai Mountains. Their crest, covered with 
snow, rises nearly 4 miles above the sea (I^ufmann Peak 

23.000 foot); but the traveller approacning them from 
the south would hardly guess their height, because their 
southern slope towards the wildernesses of the plateau, 
themselves 13,000 feet high, is very gentle. The great 
elevation of the border-chain is only realized when it is 
seen from the Atai valley on the north, whore its steep and 
deeply furrowed sides tower up like a dark wall, from 

1 1.000 to 1 4,000 feet high, above the high and broad valley 
of the Kizil-su. The geological structure of the Atai 
valley must not be inferred from its orographical features, 
otherwise we should describe it as longitudinal. It is 
watered by the Kizil-su, which fiows towards the west- 
south-west and joins the Amu-Daria under the name of 
Vaksh (or Wakhsh). On the north it has the lofty Atai- 
Tagh range, also partially snow-clad. On our best maps 
the Trans- Atai Mountains are figured as an isolated range, 
some 120 miles in length; and it cannot yet be affirmed 
with certainty which chains of the Tian-Shan, possessing 
the same border-ridge characters, ought to bo considered as 
its continxiations. Further resparch is Tieeded to determine 
whether it is continued south-west by the Darvaz, or Labor, 
Mountains, where the group of lofty Sel-tau j)eaks feed the 
extensive Fedtehenko glacier, or by the Hqja-Mahomet 
chain on the left bank of the Amu-Daria.^ Tims the real 
north-western limits of the Pamir are still unsettled. 
As for the north-eastern continuations of the Trans-Atai, 
the present writer is inclined to trace them, not in the 
Kokshat-tau, but in the Terakei Ala-tau and the high 
mountains of Sary-yassy, where the Khan-Tengri lifts its 
enow-clad granitic cap 24,000 feet above the sea, and is 
surrounded by numerous vast glaciers (Semenoffs and 
MushketofTs Muz-art). It would thus separate, broadly 
sp eaking, the drainage area of the Tarim from those of 

G. Gram-Qnsiinailo, iSiJmwiM of Rum. G«og. vol.xxii.,1886. 


Lake Balkash and the Sea of Aral. Thus the border-ridge 
of the Central Asian plateau would have a length of more 
than 1000 miles from the Amu to Ku\ja, and the valleys of 
the upper Narynand Tekkes would therefore be homologous 
with that of the Atai. 

A girdle of alpine tracts, from 150 to 180 miles inAipn 
width, which fringes the outer edge of the Pamir plateau, 
consists of shorter chains running parallel to the border" 
ridge and ranmng from 11,000 to 17,000 and 20,000 feet 
in altitude. They are separated by deep valleys, mostly 
writh three separate foldings of Azoic rooks, Some of these 
ranges are covered with perennial snow and feed great 
glaciers, among which Schurov&ky and Fedtehenko glaciers 
around the lofty Kok-su group are especially wwthy of 
mention. These subsidiary chains all belong to the oldest 
system of upheavals, which have had a north-east direction, 
and which at four different places are modified by more 
modern ones having a north-western direction. In lat. 47* 

N. the orographical structure becomes more complicated, 
the alpine region being pierced by the broad Dzuugarian 
trench, which leads from the lowlands of the Irtish to the 
heights of the Central Asian plateau. A high ridge — the 
Tarbagatai — continued in the Tohinghiz (Jinghiz) and 
Karkaralinsk Mountains, branches off north-westwards, 
separating Turkestan from Siberia. Further east the Tian- 
Shan is continued on our maps in an eastern direction ; but 
our knowledge of it still remains very imperfect.^ 

A series of deep depressions, — Rdkli, Ferghana, Issyk- Laci 
kul, and Ku^ja, — sinking to low levels amidst the Tian-Shan 
highlands follow one another in a north-cast direction. That 
of Issyk-kul is occupied by the lake of the same nameghai 
(5000 feet above the sea), while the second and fourth, now 
desiccated, are lacustrine basins. A great number of 
smaller lacustrine basins, mostly filled with Tertiary con- 
glomerates, occur higher uji in the mountains. For the 
orographer and the geologist they are homologous with those 
of the Altai and east Siberia (Bukhtarma, Us, Iikut, Bar- 
guzin, and others). The rivers that issued fiom tlie high 
alps had to pierce many parallel ridges in order to roach 
the plains, and they frequently expanded into wide lakes 
before cleaving through the chains of mountains the narrow 
and deep transverse gorges by which they desceudtd to the 
lower terraces. 

Like the highlands of Siberia, those of Turkestan are Low 
fringed by a girdle of plains, having an altitude of from 
1000 to 1500 feel, and these again are skirted by an im- 
mense lowland area reaching o^y 400, 300, and 150 feet, 
or even sinking below the level of the ocean. These plains 
and lowlands cover nearly 650,000 squaic miles. Some 
geographers divide them into two portions, — the higher 
plains of the Balkash (the Ala-kul and Balkash diainage 
areas) and the Aral-Caspian depression, which occupies 
nearly two-thirds of the whole and has been ably described 
by M. Mushketoff under the appropriate name of Turanian 
basin, — the Kara-tau liFountams being considcied as the 
dividing line between the two. The il^lkash plains, more 
than 1000 feet above the sea, and covered with clay, with 
a girdle of loess at their foot, are well wateied by the lli 
and other feeders of Lake Balkash (see Sumiuyfi chlnsk) 
and on their lich prairies are tlie homes ot numerous 
Kirghiz. In the south-west the clayey soil becomes 
saline. There is the Famine stejqie (Bek-pak-data), while 
in the Ak-kum steppe, which surrounds Lake Kara-kul, 
laige areas are covered with sands, partly shifting. A 
gulf of clayey plains penetrates uji the Tli into the in- 

* The present wiiter is inclined to consider tlie ** Lasteiu Tian-bhan ** 
of our maps, which runs east south cast to kul, as a separate 

chain beloD^ng to the more modem svsteni ot noith western upheavals, 
meeting at its oaetem extienuty a chain v-hich tnnds towaids the 
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terior of the mountains, and its thick layers of loess form 
the KuJja oasis. Another gulf, penetrating much more 
deeply into the highlands up the trench occupied ])y Lakes 
Ebi-Nor and Ayar, and joining the trench of the upper 
Irtish, leads by an imperceptible gradient up to the plateau 
of Central Asia. It is known as the ** Dzungarian Gate,” 
and a gate it has been since the dawn of history for whole 
nations of nomads who have migrated from the rapidly 
desiccating plateau down to the grassy prairies of Siberia 
and Bussia. The plains and lowlands of the Turanian 
basin are subdivided by a line drawn from north-east to 
south-west along a slight range of hills running from the 
sources of the Ishim towards the south-east corner of the 
Caspian (Biijnurd and Elburz edge of Khorasan). This 
low range, which most probably seimrated the lowlands of 
the Aral-Caspian region (submerged during the Post-Plio- 
cene period) from the higher plains which had emerged by 
the end of the Tertiary period, now divides the Transcas- 
pian steppes from the somewhat different higher plains 
(see Transcaspian Region). In the Turanian basin the 
contrast between desert and oasis is much stronger than 
in the Balkash region. Fertile soil, or rather soil which 
can be rendered fertile by irrigation, is limited to a narrow 
terrace of loess along the foot of the mountains (see Hyr- 
Daria), and is surrounded by barren deserts. Even where 
the loess spreads over terraces at some distance from the 
mountains, as in the south-east Transcaspian region, it can 
be cultivated only when irrigated. The dryness of the 
climate is excessive ; rain falls only where the hills cause 
the clouds to condense, the soil elsewhere being moistened 
only occasionally by a few showers. Two rivers only — 
the Syr and the Aran — succeed in crossing the desert and 
reaching the Sea of Aral. But their former tributaries no 
longer run their full course: the glacier-fed Zerafshan dries 
up amidst the gardens of Bokhara soon after emerging 
from the highlands ; and the Tejeil, the Murghab, and the 
Andkho lose theinsolvos amidst the fields of the Turcomans. 
The only tributaries wliich the Amu retains are those which 
have the whole of their course in the highlands. In the 
north such formerly important tributaries of the Syr Daria 
as the Tchu, with its subtributary the Sary-su, now dry 
up some hundreds of miles distant from the main stream. 
The arid desert absorbs every drop of running water which 
reaches its borders. 

Oesicca- The wliole area is now undergoing geological changes on 

4on of ^ scale. Rivers have changed their courses, and lakes 
their outlines. Far away from their present shores the 

»taa. geologist finds indubitable traces of the recent presenoo 
of the lakes in the shells they have loft amidst the sands. 
Traces of former rivers and channels, which were the main 
arteries of prosperous regions within the period of written 
history, have now disappeared. Of the highly developed 
civilizations which grew up and flourished in Bactriana, 
Bokhara, and Samarkand the last traces are now under- 
going rapid obliteration with the desiccation of the rivers 
and lakes. The great “ Blue Sea ” of Central Asia, the Sea 
of Aral, which at a recent epoch (Post-Glacial) extended 
south-west to Sary-kamysli, and the shells of which are 
found north and east of its present shores from 50 to 200 
afeet above its present level (162 feet above the ocean, and 
245 above the Caspian), now occupies but a small portion 
of its former extent. It covers a shallow depression, some 
23,000 square miles in area, which is drying up with as- 
tonishing rapidity, so that the process of desiccation can 
be shown on surveys separated oifly by intervals of ten 
years ; large parts of it, like Gulf Aibughir, have dried up 
since the Russians took possession of its shores. Steamers 
regularly ply on its waters and ascend both its tributaries. 
The whole country is dotted with lakes, which are rapidly 
disappearing under the hot winds of the deserts ; and the 


clayey taJjyrs of the steppes give evidence of thousands of 
lakes which have quite recently ceased to exist, leaving 
beds of clay kept wet by the condensed moisture of winter 
and the few rain-showers of early spring. 

Like the highlands of eastern Asia, those of Tarkestaa are mostly Qi 
built up of Azoic ffneiases and meiamorphio slates, resting upon 
granites, syenites, md orthoolase porphyries, and the like. These 
upheavals date from the remotest gwlogical ; and since the 
Primary epoch a triangular continent having Its apex turned to- 
wards the north-east, as Africa and America have ^eirs pointing 
southward, rose in the middle of what now constitutes Asia. It is 
only in the outer foldings of the highlands that Primary fossfliferous 
deposits are found, — ^Devonian, Carboniferous, and Penno-Oarbonic. 
Within that period the principal valleys were excavated, and their 
lower parts have been filled up subseouontly witli Jurassic, Creta- 
ooouB, and Tertiary deposits. Ope of l^c most striking instances of 
this is the very thick Cretaceous and Tertiary de})U8its which cover 
the bottom of tlie valley of tlieVaksh (right tributary of the Amu) 
and are continued for about 300 miles to the north-cast, as far aa 
the Atai valley, — probably along the edge of the Pamir plateau. 
The deposits of the SecondSiry period have not maintained their hori- 
zontal position. While upheavals having a north-eastern strike 
eoutiiiuud to take place after the Carboniferous epoch, ^ another series 
of upheavals, having a north-wcstoni strike, and occasioned by the 
expansion of dialiases, dolerites, melaphyres, and andesites, occurred 
later, subscquoiitly at least to the close of the Tertiary period, if not 
also before it, diriocating former chains and raising rocks to the 
highest levels by the addition of now upheavals to the older ones. 
Tliroughout the Triassic and Jurassic periods nearly all Turkestan 
remained a continent indented by gulis and lagoons of the south 
European Triassic and Jurassic sea. Immense fresh-water lakes, 
in which were dc]K>bited layers of plants (now yielding coal), filled 
lip the depressions of the country. Cretaceous and Tertiary deposits 
occur extensively along the edge of the highlands, upper and 
Middle Cretaceous, containing pliosphates, f^isum, napbuia, sul- 

i ihur, and alum, attain Ihicknesties oi 2000 and 5000 feet in Hissar. 
lepresentatives of all the To^aiy formations are met vith in Turk- 
estan ; but, while in the higlilands the strata aie coast -deposits, 
they assume an ojien sea character in the lowlands, and thoir iich 
fos^ fauna fiirnislios evidence of the gradual hliallowing of that sea, 
until at last, after the Sannathian period, it became a closed Medi- 
terranean. During the I’ost-Pliocene jjoriod this sea broke up into 
several parts, united by narrow stiajts. The connexion oi Lake 
Balkash with the Sea of Aial cun hardly bo doubted ; but this por- 
tion of the groat sea was the first to bo divided. While the Sea of 
Aral remained in connexion with the Caspian, the desiccation of 
the Lake Balkash l>asu), and its break-up into smaller separate 
basins, were already going on. Tlie Quateniaiy ojKxrh is repre- 
sented by vast morainic deposits in the valleys of tlie Tiaii-Slian. 
About Elian -Tengri glaciers dcsoemled to a level of 6800 feet above 
the sea,^ and dis^arged into the wide open valleys or syrts. It is 
most probable that, wlien allowance has been made for the oblitera- 
tion of glacial markings, and the legion has been better explored, it 
will ap^ar that the glaciation of Turkestan was on a scale at least as 
vast as that of tlie Himalayas, In the lowlands the Aral-Casi>iaii de- 
posits, which it is difficult to separate sharjdy from the later Tertiary, 
cover the whole of the area, ^ey contain shells of molluscs now 
inhabiting the Sea of Aral, and in Ibeir petrograpbical features aie 
exactly like those of the lower V olga. The limits of the robt-PJiocenc 
Aral-Qispian sea have not yet been fully traced. It extended some 
200 miles north and more than 90 miles east oi the present Aral 
shores. A narrow strait connected it with Lake Balkash. The Ust- 
Urt plateau and the Mugojar Mountains (see Turoai) xirevented 
it from s}>reading north-westward, and a narrow channel connected 
it along the Uzboi (see p. 512 sujtra) with the Casxdan, which sent 
a broad gulf to the cost, spread up to Volga, and was connected by 
the Manytcb with the Black Sea basin. Great iiiterost, geological 
and historical, tlius attaches to the recent changes undergone by 
this basin ; but much still remains to be done bemre the numerous 

S uestions arising in connexion with it can bo settled. Since the 
lieoiy of gool^cal cataclysms was abandoned, and that of slow 
modifications of the crust of the earth accepted, new data have been 
obtained in the Aral-Gasxiian region to show that the rate of modi- 
fication after the close of the Glacial period, although still veiy 
slow, was faster than had heen supxiosed from the evidence of similar 
changes now going on in Europe and America. The effects produced 
by desiccating agencies are beyond all comparison more powerful 
than those which result from the earthquakes that are so frequent in 
Turkestan. All along the base of the highlands, from Khojend to 
Vyemjri, earthquakes arc frequent ;» but, however destructive of 
life, their effects lie beyond th e sco pe of our obs ervational metho ds. 

^ Mushketoff’s Turkestan (x)p. 85, 681) seems^to Justify tibia con- 
clusion- 

^ See I, Ignatieff, in Jzmtia of Russ. Qeog„. See., vol. xxiii., 1887. 

* For a list of them, see Izvesiia of Buss. Qeoa, Soc., voL xxiii, 1887 ; 
also Orloff, in Mem, of Katan Seituralists, 1878, iii. 
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The climate of Weet Turkestan is exceedingly diy and con- 
tinental. Although the country is oomprisod within the lati- 
tudes of Sicily and Lyons, it has a south Norwegian Januaiy^ and 
a Persian summer. Temperatures of more than 100"* Fohr. m the 
shade are common, and tiie heat is rendered still more unbearable 
by the redozion from a soil destitute of vegetation. The winter is 
for the most part so cold that the average temperature of Januaiy 
is below l^e freezing point, and even reaches 0^ Fidir. Snow falls 
for sevm’al months on Uie lower Syr-Daria, and, were it not blown 
away by the winds, sledge-oommniucation would be posnble. This 
river i» frozen for an average of 128 days evexv year in its lower 
parts, and nearly 100 days at Terovsk. At Tashkend there is snow 
durii^ two months and temperatures of -lO** Fahr. have been 
measured. In 1876, on 24th October, almond-trees, vines, and 
cotton crops wore buried under a lieayy snowfall. To the south of 
Khojend the winter becomes more clement. Absence of rain is 
the distinctive feature of the climate. Although it rains and snows 
heavily on the mountains, only 11 inches of rain and snow fall 
throughout the year at Tashkend, at the base of the highlands ; 
and the steppes of the lower Amu have less than 3 inches. A few 
showers are all that fall from the almost invatiably cloudless sky 
above the Traiiscasman steppes. The following table will illus- 
trate the climate of ^irkestau ; — 



Lati- 

tude. 

Height 
in feot 

Average temperature. 

Bain in 
inches. 

Year. 

January. 

July. 

Akmolinak 
Somipalatinsk .... 
Irgbiz . 

Kazallnsk 

Aloxandiovsk 

Kulja . 

Rukua ... 
Petro-Aloxaiidro\ Kk 
Tashkend 

Krasnov fxiHk 

Yarkand (KnMiTiii ) 

fir 12* 
60* 24' 
48* 87* 
46* 45' 
44* as' 
43* 61' 
42' 27' 
41“ 28' 
41“ 19' 
40“ 00* 

! .18“ 21' 

1020 

fiOO 

800 

100 

-80 

2100 

2L5 

825 

1480 

-70 

4L20 

28“-8 
27“ 0 
21-8 
4fi*‘5 
5r-2 
48"*7 
63"0 
66**0 
68**8 
50“ •« 
54“ 2 

(TO 

-0“-7 

8“*4 

10“fl 

25“*0 

14“*4 

ld"‘4 

20'‘0 

8C**8 

21-2 

69“‘2 

72**6 

76“'2 

78“0 

78“*0 

76“*.5 

79-6 

77-5 
83“*2 
81" 7 

0*2 

7*7 

6*1 

79 

2-9 

24 

11*8 


The fauna of Turkestan belongs to tlie groat zoo-geographical 
domain of northern Asia, and is only differentiated by the presentee 
of siHseies which liave disjippoared from the i»erii)heiic parts of the 
01(1 World ami now find a refuge in the rciuolest regions of the 
uninUabiled plateau. From the great PaJfleoarctic region it is 
(listinginshedby the jncseiice of Himalayan species. The distinct- 
ive animal of the Pamir jdiitoau is the magnificent Ovis ;fjoH (con- 
jectured to be llm aiice.stor of our common sheep), mentioned by 
^larco Polo and rediscovered by Syevertsoff. It broeds by thousands 
on the Pamir, climbing the highest ridges, which it prefers to the 
valleys. The region wliieb it is conliiied has the shape of an 
elUiise, with its longer axis numing south-wost to north-east Tlie 
animal is rare on the upper Naryii, and never jjonetrates to the 
west of Sfl-hu. Ill the alpiiK' tracts of the Tian-Shan, on the 
bonlors of the Pamir, their horns and skulls are fmpiontly met 
with, but there the ]dace of the species is now taken by Oris Jcarclinu 
The Dsild horse, which occurred in Poland a few centuries ago, has 
been dise’ovcred by J’rojevalsky in the higblands of Dzungaria and 
described as Equiis prjevalsfrii by Poly«xkofr. The wild camel iu- 
liabits the lonely plateaus south of the Alu-Sliau ; but no descrip- 
tion of it has l)efn published. The other mammals of Turkestan 
arc mostly those which are met with elsewhere in north Asia. The 
large liglit- coloured Himalayan bear {l^rsus isaheUinus) has its 
homo on the Pamir, and the smaller, strong, wliito-clawed JUitconyx 
up to the highest levels on the Tian-Shan, AnteloiKjs, l^us 
lohmavni, JUunmys nUilus, various species of Arvicolar, and tlie 
Himalayan long-tailed marmot vs cawrfa^tM), the moat char- 

acteristic inhabitant of the alpine meadows, are the only mammals 
of tlie ]*amir j)roi>er. In th<» alpine rogioii are tinind the badger 
(Melrs taxless), the ennine {Faetorivs srmvnciis) and six oth(»r Jfws- 
teOdss, the wild dog {Oavis alpinus), the common an<l the blaok- 
e.ired fos {C. while the corsac fox {(7, coi^sac) is ni't with 

only on the plains. Two 8j»ccics of lynx, the cheetah {Fclis Jubata)j 
FeJis nutnu/f and Fdis it bis, tliis last extending westwards as far 
RS the Persian Gulf and eastwards as far as the rii er Amnr, must 
bo added to the above. The tiger is met with only on the 
lower Amu-I)aria, except when it vranders to the alpine region in 
pursuit of the iiiaral deer {Germs vnaral). The jackal is charac- 
teristic* of tlie steppes ; it banishes the wolves and foxes. Hares 
are represented by several species, JOjms lehmanni being the most 
cliaracteristic. iJoth the common and the long-tailed marmot (A. 
baibacimis and A, caiulrUus) are found at the foot of the mountains, 
as also four s|wcies of ^perwnphilvs, three of voles, two of the 
mouse, and tlm'e of tho haiUHter. The Mr nones (four species) and 
the jerboa (fivc^ siiceies) are only met with in the steppe region. 
Of ruminants, besides the shoe]) {u.poli, O. Jearelini, O.nigrim&niana, 
0, heiimi), wo find one mufflon {Mimmon iyignei), formerly known 
only in the Himalayas, the Chinese antelope (AtUilme snbgnfturosa) 
said the saiga antelope in the Btepi)e8| the mberian ibex and another 
goat, tho ysk, the zebu or Indian ox, the common ox, the camel, 


and the dromedary. The wild boar is common in the reed thickets 
along tlie rivers and lakes, where it stays during the winter, 
migrating to the highlands in summer. The hedgehog and porcu- 
pine ore commem in the plains. 

It would be impossible to describe in a few words the avifauna. 
No fewer than 886 species are recorded, most of them being niiddle- 
European and Mediterranean. A largo number were formerly known 
only in the Himalayas, or in Persia, while others have their origin 
in east Asia. The commonest are mostly European acquaintances. 
As for the very rich insect fauna, of which full descriptions are 
now accessible, it is worthy of note that among the LepkopUsra of 
the Pamir there is an interesting mixtui-e of Tian-Shan with 
Himalayan species. M. Grum-Oizimailo found on the Pamir the 
Qolim iiostes, a species chwacteri.stic of Labrador and Lapland : 
like tho alpine idants ivhich bear witness to a Glacial period 
flora in the Himalayas, this butterfly is a survival of the Glacial 
]>oriod fauna of the Paiuir.^ 

As a whole the flora of Turkestan belongs to that of Central Asia, F 
which was formerly continued by goo-bolanists as far west as the 
steppes of ItuMia, but which must now be considered as a separate 
region subdivided into two,— the Central Asian proper and tliat of 
tho G(>bi. ^ It liM its owm liabitus, notwithstanding tho number 
of speiiies it has in common with Liberia and south-east Russia on 
Idle one hand and with the Himalayas on the other, and this habitus 
is due to the dryness of the climate and tho consequent changes 
undergone by tlio soil. Towards the end of the Glacial }»eriod ttie 
Tian-Sl^ Mountains hod a flora very like that of noi thorn Caucasus, 
combining the characters of tho floras of the European Alps anii the 
Altai, while the prairies had a flora very niinli like that of the 
south Russian steppes. During the Stone Age the human inhabit- 
ants lived in forests of majde, white beech, and uy)j)lc trees. But 
the gradual desiccation of tho countiy resulted in the immigration 
from the Central Asian plateau of such s]>ecics os could adm>t them- 
selves to the diy climate and soil, in the (lisapyicaranre of Kuro{)eaii 
and Altaic spemos from all drier parts of the region, in tho survival 
of steppe siiecios, and in the adaptation of many of tho existing 
species to the needs of an arid and extreme dimatc and a saline soil? 
A t present the flora of Turkestan has a variety of characters, deytend- 
ing on the various physical aspects of tlio separate legions, the 
Pamir vegetation and tiiat of tho Aral-Caspian stepjies constituting 
two types with numberless intermediate giadations. 

There is no arboiml vegetation on the Pamir, except a few 
willows and tamarisks along the rivers. Mountain and valley 
alike are covered with soft carpets ot grass, various species of 
Festwa predominating almost to the ex(3usion of all others. In 
tho immediate vicinity of W’ater the ryang {Carex physoidcs) grows, 
end a few j)atelics aie covered with Allnm, To these may lie 
added a few Ranxincidaccv, some Myosotis, low Scahtostr, the common 
Taraxctcum, one species of Gfutniomilia, and a few Lfguminosm, In 
tho north and west tho Sfijta of the Russian steppes supersedes 
Feshtca and afloids splendid pasture for tlie herds of the Kara- 
Kirghiz. In the gorges and on the better-watered slopes of the 
mountains the herbaceous vegetation becomes decidedly rich. Be- 
siiies tho above-named there are many othei Graminrar, such as 
tho beautiful LastagroUis sjHentietis, and w’hole seoh of Scahtosse. 
Eremnrus, of a variety of colours and 6 to 7 feet in heiglit, forms 
thickets along with the toil 7<eo) odosxna ftiVida, The noi thorn 
! hlo])e8 of tho Alai chain are richer in tices. Up to 12,000 feet fiill- 
! grown specimens occur of the arfcita (Jnniperus p^exido^Halnna). 
characteristic of the whole northern slo])e& of the Tuikestan high- 
lands, the jKiplar, a very few birclies (/?. J^offdiavfr), and a nch 
underwood of shrubs familiar in Kuiopean gardens, .such as Jlhodo- 
dendron cfirysaxithxim, Svrhm auenpai ia (rowan), Jirrbcris hetergpoda 
(berberry), Lonicera Tatarica (honeysuckle), and CrtUa^gtis (haw- 
thorn). Farther east and north comes tho Turkestan pine {Picea 
Schrenki<ma), while at lower levels there grow numerous willows, 
black and white poplais, tamarisk, loige Odtis, as well as hlinibs of 
Flaeagnus (w'ild olive), Ifijipigdiax rhmmmdes (sallow Ihoiii), 
fmetivosus (blaekbem), Pnmus ^inom (blacktliorn), and P. Ar- 
wenUica (apricot). ITie characteristic poplar, PopiUits du^rsifolia, 
which does not seem to have found yet th« bhajie of leaves best 
suited to the climate, and therefore pioduces them in most striking 
variety, and the dwarf Acer /yO&eZii— very different, houever, from 
the European maple — also occur. 

The almve apyuies to most of the highlands of the Tian Shan. 
Tho drier southern slopes are quite devoid of aiboi(*al vegetation. 


^ For ampler Information, see SyevertsolTs “ V’citical and ITonzontal Distri- 
bution of Turkestan Animals," in Izveitm of the Moscow fjoc of Amateurs of 
Kat. Science, 1873; Fedtehenko's »Tra\eW to Tinkesten, extendinK over 18 
parts of vole, xi., xix., xxi., xxlv., and \xv\. of llw same and lormmga 

series of monogiaphs by spertalists which deal with sei>aiate di virions of mo 
animal and vegeinDle kingaom (tlie flora by ReRcl) ; Oslianin b 
Problems in Turkestan, Tashkend, 1880; Onnn-Orainailo s ‘‘Mora and Fsum 
of Pamir,'* in Isvestm of Russ. Geogr. 8oe.. 1886; WwU o/ /ral-Casg^ 
JCrpeditlon; Butleroff's “Oniith. of Knkus,'* in Jlfm. se retrrsb, .Sw. vol. 
X., 1879; and the jouinoys of RorsehofT, Semenoif, ^^^evertsoff, Osten-wcKen 
(/ierttrm Ttan-Sbanicum), Kegel, Prjevalsky, ami mam oiheis. rf. also for the 
aouthein parts of the legion Jftjwrta of the Afghan Roundary rommisuion. 

3* See MTKraaiioff B researches in Jsvestta of Russ. Gcogr. Soc., vol. xxlii., 1887. 
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On the northern elopee, at the higher levels, only the Jmxpmm 
jmudo-Sabina grows on the mountaini, and rich meadow grasMes 
cover the eyrto. Lower down, at about 7500 to 8000 feet the conifer 
2 one begins, oharaoterized by tlie Pieea Siihrenkiana, which ihmishes 
the inhabitants with timber and fuel. Of oourse the artcha and a 
feiw other deciduous trees also occur. The richest zone is that 
which comes next, extending: downward^ to 5000 and 4500 feet. 
There woods of birch, several species of poplar, the maple {Attr 
SemsnovU), and a rich underwood spread ovei the mountain slopes. 
Orchards of apple and apricot eurrofund the villages. The meadows 
are ooveiail with a rich ymta^tton,-^uumbei]o8S bright PsBonias, 
variegated ScahtoBm^ large OpftvokMtooMS, all kinds of CimpanulKt 
dark’Coloured iS^rmurtts,«olendid VwMtifermy yellow-ftowered 6?al- 
a mass of JRanrses^ lugh^stemm^ Scorod" 

oavmfoUida^ and tall OrmiiiMm* But, as soon as the soil loses its 
fertile humus, St produces only a few of PhJomis, Alhagi ecmelorvmt 
PsamTnm, Saltokicemt AHemUimt Pegarvunit and some poppies and 
Cfhwnumillmf but only in the spring. The invading steppe plants 
appear everywhere in patches in the Turkestan moadowa Veiy 
, often— almost invariably on the dnor southein slopes of the 
mountains— the steppe vegetation climbs up to tlie level of the 
alpine. Kowhere. perhaps, is the offict of various soils — loess, 
clay, ssit day, and sand— upon vegetation bettor observab^'^ than 
in the recently*«W6rged and arid re^ons of Turkestan. 

The ** culture ** or ** apiicot ” zone is followed by tbe prairie belt, 
in which black-earth plants [SUjm and the like) stru^le for exist- 
once against invading Conti al Asian forms. And then come the 
lowlands and deserts with their movmg sandy barkhana, shors, 
and takyrs (see Tiianboasman Kroion). Tv^o species of poplar (JP. 
pruinoaa and P* diwr^ifolia)^ ElaMgniia anqttst'^olia, the ash, and 
a few willows gi*ow along the livers. Laigo areas are wholly 
destitute of vegetafion, and after crossing 100 miles of such a 
desert the trav^or will occasionally come upon a forest of saksaul 
{Anabasis Ammodmirm). Contorted stems, sometimes of consider- 
able thickness, very hard, and covered with a grey cracked bark, 
rise out of the sand, bearing green jilumes of thin branches, with 
small greyish leaves and pink iruit. Sometimes the tiee is a mere 
l^ot peoping above the sand with a crown ol thin branches. But 
even these fantastic gro\HhB are ia])idly being destroyed by the 
Kizghiz herdsmen, who use them foi fuel.^ In spring, however, 
the steppe assumes quite another aspect, being covered, except 
where the sands are shifting, witli a rich vegetation. Persian 
species peneiraie into Bokhaiu and the region of the upper Amu. 
ge- As already stated (p. 635), the climate of Turkestan Varies con- 
depro* siderably from north to souili. In Akniolinsk and Semiiyetchensk 
sts. most of the kinds of com which characterize Middle Bussia 
are ^own. South of the Tchu and the Syr-Daria gardening is a 
considerable industry ; and, although rye and wheat continue to 
be the chief crops, the culture of the apple, and especially of tlie 
apricot (liryak), arauires importance. Attempts are also made to 
cultivate tlie vine. The inhabitants of the neighbourhood of Tash- 
kend and Samarkand, os well as those of the much more northern 
but better sheltered Kuija oasis, add the cultivation of the almond, 
pomegranate, and fig, Ymes are grown and cotton planted in 
those districts. Finally, about Khojend and in Feighana, whore 
the dimato is mildei still, the vine and the pistachio tree cover the 
hills, while agriculture and horticulture have leached a high degree 
of perfection. Successful attempts are now being made to grow 
the tea-plant in the 'I'lEnscaspian region, 
ri- The arable land, being limited to the irrigated terraces of loess 
tuze, already spoken of, occupies less than a hitietli of the whole area of 
West Turkestan, even when the Transcaspian deserts are left out 
of account. The remainder is nearly equally divided between 
msture land and desert (sandy steppe and barren mountain). 
Owing to a very equitable distribution of irrigation water in accord- 
ance with Moslem hiw, agriculture and gardening have reached a 
high stage of development in the oases. Two crops are usually 
takeu every year.* wheat, barley, millet, pease, lentils, nee, 
sorghum, lucerne, and cotton are the chief agricultural products. 
Carrots, melons, vegetable marrows, and omons are extensively 
pown. Rye and oats aie cultivated iu Kazalinsk and Kopat 
Com is exported Owing to the irrigation, total failure of crops 
and consequent famines are unknown, unless among the Kiigl^ 
* shepherds. The kitchen gardens of the Mohammedans are, as ft 
rule, admirably kept. Potatoes are grown only by the Russians. 
The cultivfttion of cotton is rapidly extending (82,000 acres iu 
1886), as also is sericulture, which is chiefly carried on in 
Ferghana, whence silk cocoons are an important item of export. 
Cattle-brMing is extensively pursued, and in Russian I^keatan 
alone recent estimistes show 400,000 camels, 1,600,000 horses, 
« 1,200,000 cattle, and 11,000,000 sheep. This last fleure, however, 
is but a very rough estimate,— the flocks on the Kirghiz steppe 
being so large that the proprietors themselves do not luiow their 


1 Bee Olga Fedt<*henko and Prof. Sorokbie'e diawlitga of eakiiaiil foreeie in 
Album qfHuu, TurksatHui also BuU, 8oc. NtU, Hose,, 1884,^No. 1. 

s fiee XiddendoriTs very valuable skecelies of agriculture In Feighsas In 
Jem. Aeod. 6a c/St PtterAurg, 1881. 


exact numbers. Mvirrains are of firequsnt oecurrenoe ; a recent one 
resulted in a terrible Ikmine among the Kirghis, Xeve oattle> 
hides, wool, camel-hair, tallow, felt, and jeather are exported to a 
considerable axteni 

Tbe mineral wealth of Turkestan is oonsidetable. Traces of 
auriferous sands have been discovered at many places, but the per* 
centage of gold is too poor to make the working remunerative. 
Silver, lead, and iron ores oecur at several j^aoes ; but the want 
of fhel is an obstacle to their exploitation The vast coal-beds id 
KuBa and several inferior ones in Turkestan are not yet serionsly 
worked, the total yearW output being only some 120,000 ewts. 
The naphtha wells of Ferghana and &e layers of graphite about 
Sairam^or are also neglected. There are abundant dejmsitS of 
gypsum, alum, kaolin, mari)le, and siinilar materials. Notwith* 
standing the salt springs of TBxghBsa, and Syr-Daria, the salt lakes 
of the region, and the rock-salt strata of the Alexandrovsk 
MountaiDS, salt is imported. 

Turkestan has no manufacture industry carried on by means ln< 
of machinery, except a few distilleries and two establishments for am 
dressing raw cotton. But there is a great variety of aiiisan work, trs 
which, however, has been for some time declining and now stands 
at a rather low level.’ Trade is very actively carried on. Its 
importance may be judged by the fact that in 1876 27,800 camels 
weie used for the tximsport of wares to Tashkend. This town and 
Bokhara are the chief commercial centres, the princijpal articles of 
0 X 001*1 to Russia, via Orenburg and Semipalatin^ being law cotton 
and silk, cattle and their products, whue manufactured waies are 
imported in letum. Theie is also an import and export Hade to 
and from Urumtchi and China, via Kuija and Ak-su. 

Turkestan has been tho thcatie of so many migrations and con- £t 
quests that its present population could not fail to be veiy mixed. gr< 
Both Aryans and Mongols (es^iecially the Ural-Altaic biuuch) have 
their representatives there, the former settled for the most jiart, 
the latter chiefly nomad. The Ural-Altaians, or Turanians, are 
immsrically the predominant element, and consist of Turcomans, 
Kirghiz, ifzbegs, and Barts. The Tuioomans inhabit chiefly that 
part of Turkestan which is now known as tho TkaxhcaspiAn 
Bkoiok (g.o.). They number loss than one million, llie Kara- 
Kalpaks Black Bonnets*') may number about 50,000 m Turke- 
stan, and some 300,000 in the Russian empire altogether. Yory 
little is known of their history. They are siipjHised to be but 
recent immigiants to Syr-Daria, having como from the iormor 
Bulgarian empire on the middle Yolga. Their language and 
habits are the same as those of the Kirghiz ; but for the last 
century and a half they have had some acquaintance with agricul- 
ture. Their }»aciiic lemi)er exiKised them to the raids of tbe 
Kirghiz, who compelled lliom first to settle in Dzungaria, then to 
change their dweDings several times, and ultimately (in 1742) to 
recognize the sovereignty of Russia. Even since that time they 
have been driven by the persecutions of their old enemies to 
cross the Aral-Oaspian steppes and seek refuge near Astrakhan. 
The real masters of the steppes and highland of Tuikestan are 
ihe K^hiz, of iithom there are two blanches, — the Kazak (Cossack) 
Kirghiz and the Kara (Black) Kirghiz or Burnt (see Kinuuiz). 
The Uzhegs, who played a predominant political part iii Turkestan 
before the Russian conquest, are of Turco-Tartar origin and si>eak 
a pore Jagatai dialect ; but they are mixed to a great extent with 
Perrians, Kirghiz, and Mongols. They are subdivided into clans and 
lead a semi-nomadic life, preserving most of the attractive ieatures 
of their Turkish congeners— especiiQly their honesty and independ- 
ence. When settled they arc mostly designated as Sorts— a name 
which has reference more to manner of life than to anthiopological 
classifioation, although a much stronger admixture of Iramau blood 
is evident in the Sarts^ who also speak Persian at Khojend and 
Sohiarkand. Tarantohi or Tarauji (** labourer '* in Chinese) is tbe 
name given to those Sorts who were settled in the Ku^ja region by 
the Cmnese Covemmont after the rising of 1758. They constitute 
about two-fifths of the ])opttlation of Kuija. After defeating the 
Dzungafis in the year 1865, they took the political power in Kuija 
into their own hands, offering shelter to tho Kirgiz who made 
inroads on the Russian domimons. This was made a pretext for 
the annexation of Kuija by Russia in 1871 ; but it has been since 
restored to China. The ongin of the Dzungafis is somewhat prob- 
lematical. They number nearly 20,000, and inhabit the valley 
of the 111 in Kuija and prtly are settled izu Russian Tuikestan. 
They are Mohammedans, out have adopted Chinese manners of life. 
The Mongolian branch is represented iu Turkestan by Kalmucks 
and Torgoutes (Torgod) in the north-east and in Kuija, adhere 
they are mixed witn Solons, Sibos, and Chinese. The Aryan 
Tajak (see Tajak), the aborigines of the fertile parts of Tuikestan, 
were subdued by the Turco-Mongolian invaders and partly com- 
pelled to emigrate to the mountains, where they are now knoem 
as Oaltchas. They constitute the intellectual element of the 
country and are the princiiml owners of the irrigated land,— the 
Uzbegs being their lanourers,— merchants, and mollaha or priests. 
They are Sunnite Mnssulmans. The other reincientatives of Arsran 
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' nue* in TUrke$tan Ate n few Beninns, moetly libetmted slaveB; I 
Indiane, nrho oitny on trado and usury in the cities ; a few I 
Gipsies; and the Bussiaui, Among these lest two distinct 
elmeuts must be notioedt— 'the Cossacks, who are settled on the 
borders of the Kirghis steppe and h«re assumed many Kirghiz 
features, 1 and the peasant-settlers who are beginning to colonize 
the valley of the 111 and to spfread fisrther south. Ezmusive of the 
military, the Eussians number about 76,000, nearly two-thirds 
being &. Semiryetchensk (Cossadcs and peasants). 

3ltlai. Turkestan has no lack of populous cities, which, notwithstanding 
recent vkassitades, continue to he important for their trade, while 
aevexal others are widely famous for the part they have played in 
history. KhoiUnd,* Mahobzlav, Kamangan, and Andijan in 
Fe]^hana<M^TAaHK£Ki> and Khojbnu in Syr-Daria; Sauakkakd 
in Zerafshan; Bokbaka and Kbiwa in the independent khanates 
have each from 80,000 to 100,000 inhabitants. 

Hnerkl Populous cities adorned with fine monuments of Arabian archi- 
»n^- tecture, numerous ruins of cities decayed, grand irrigation canals 
ion of now lying dry, and written monuments of Arabian literature testify 
ihe to a time when civilization in Turkestan stood at a much higher. 

sCuntry. level than at present. This period was daring the first centuries 
after its conversion to Islam. Now all is in decay. The beautiful 
mosques and madrasas are <lilapidatdd ; no astronomers watch the 
sky from the tops of their minarets ; and the scholars of the 
madrasas waste their time on the most deplorably puerile scholas- 
ticism. The inspiration of early belief has disappeared ; the ruling 
motive of the niollahs (priests) Is the thirst for personal enrichment 
and the people no longer follow the khojas (see p. 689 below). The 
agriculturul labourer nas preserved the uprightness, diligence, and 
sobriety which characterize the Turkish iMsasant in Asia as well as 
in Europe ; but the richer inhabitants of the cities are crossly 
sensual. Centuries of wars, followed by massacres ana cruel 
vengeance, an unceasing civil strife between parties disputing for 
supremacy in the name of religion, oon8|)iracie8, aprieals to 
foreigners, and endless intrigaes have hastened the aeoay of 
Mohammedan civilization in tire khanates Of Turkestan and paved 
the way for Kussian conquest. 

Effects of It remains, however, an open question whether the Russians will 
Russian be able to bring new vigour to the country and awaken intellectual 
atiuence. life* They have failed to do so in eastern Russia, at Kazan, and 
elsewhere, where both civilizations — the European and the Asiatio 
— n^inain as thoroughly estranged from one another as they were 
three centuries ago. This estrangement is not merely religious, 
but social and economical. The followers of Islam, whose common 
law and religion know only of a temporary possession of the land, 
which belongs wholly to the IVophet, cannot accept the principles 
of unlimited proi^orty in land which European civilization has 
borrowed from ^man law ; to do so would put an end to all 
public irrigation works, and to the system by whioh water is used 
according to each family’s needs, and so would be fatal to agricul- 
ture. when t.iking possession of Turkestan, the Russians began 
to ^nt deeds establishing property rights over land in accordance 
with Roman law. But a study of the Mohammedan system soon 
put an end to so erroneous a policy, and Mussulman law is still 
rosnected. The Russians have abolished slavery in Turkestan ; 
and their nilo has put an end to the interminable intestine struggles, 
which had weakened and desolated the whole region. The b^ar- 
ous tortures and executions which rendered Khiva notorious in the 
East are no longer heard of; and the continual appeals of the 
khojas for “ holy '* war against their rivals find no roajioiise. But 
the Russian nilo has imposed many new taxes, in return for which 
Turkestan only gets troo])S of Russian merchants and oflSoiaki, who, 
instead of becoming the exponents of what is best in European 
civilization, too often accept the worst features of the depraved 
Mussulman civilization of the higher classes of the countiy. New 
tribunals and now justices of tho peace are alxiut to be introduced 
(1887) ; schools arc being diligently sjiread ; but tho W’ants of the 
natives are set behind those oi the children of the Russian officials 
and merchants and the supimsed necessities ol RussiBcation. A 
tonsuiting hospital for Mohammedan women has recently been 
opened by women graduates in medicine at Taslikend. 

East Tixbkestan. 

Bound- As already stated, by thisf name we designate that vast 
depression in the great plateau of eastern Asia which lies 
between the Tian-Shan Mountains in the north-west ; tlie 
steep slopes of the Pamir and of tho Til^et plateau, 
bordered by the Kuen-Lun, in the south-west and south ; 
the Attyn-Tagh in the south-east as far os Lake Lob-Nor ; 
and in the north-east the still imperfectly known mountains 

^ Bee CoUeciion of Paper$ on Tttrkeatan, St Petersburg, 1876, by 
MM. Byevertsoff and Kboroshkin. 

^ l^h of these towns In small capitals is described in a separate 
srtiole. 


which run east-south east from the Tian-Shan, having the 
Bagratch-kul on their northern slope.^ FartW east the 
Kuruk-Tagh and the steep slope of the Qashufi Gobi 
separate East Turkestan from the higher terrace of the 
plateau, so that about Lob-Nor the Tarim depression is 
narrowed to a width of about 100 miles ; and on the 98th 
meridian, at Lake Tchin-shen-ho, the steep edge of the 
Gobi meets the spurs of the Nan-Sbafi Mountains.* This 
region has been and still is designated by a variety of 
names, such as the Tangut Plain, West Gobi (a most in- 
appropriate name, as already pointed out by Ritter), Alty- 
shar or Jity-shar (the land of six or seven cities). Little 
Bokharia, Kashgaria, and so on. In its physical features 
it forms a connecting link between the Chinese territories 
and the Aral-Caspian depression. It covers about 465,000 
square miles, but has hardly more than 1,000,000 inhabit- 
ants. 

Although lying at a high altitude (Kashgar 4000 feet Physic 
and Yarkand 4120 feet), it has the character of a depres-^^*^^ 
aion in comparison, not only with the mountains, but also 
with the lofty plateaus which surround it, — Tibet, Pamir, 
and tha Tian-Shan syrfs. It has a general slope towards 
the east, and its lowest portions (formerly occupied by a 
great la^trine basin) are only 2600 feet above the sea.^ 

At its north-east edge, t.c., at the foot of the remotest 
offshoots of the Tian-Shan, M. Prjevalbky measured an 
altitude of only 2600 feet. Its average altitude ranges 
from 3100 to 3700 feet, increasing to 4200 at its outer 
rim. No mountains or hills diversffy its surface, which is 
that of a high plain. All the mountains which enclose it 
rise to considerable heights, far above the snow line. The 
steep slopes of the Pamir culminate in Taghanua Peak 
(25,360 feet). In the north the snowckd Kokshat-tau 
and Eirghiznyn Ala-tau form a series of uninterrupted 
chains, which reach a height of 24,000 feet in the Khan- 
I Tengri and have at their southern base the broad and high 
I alpine plateaus, or sffrts^ of which tho Yutduz, dotted 
with lakes, has acquired historical fame as the mecting- 
I place of the armies of Timur before his Dzungarian march. 

On the southern borders of East Turkestan, in the Kuen- 
Lun and Karakorum Mountains, is the Dapsang — one of 
the highest peaks of the globe ; and farther east the Attyn- 
Tagh and the Nan-8han (with Humboldt and Hitter 
I ranges), which are among ihe highest mountains of Asia, 

' separate it from the lofty Chaidain or Tsaidam plateau.* 

East Turkestan is thus secluded by high mountains and 
plateaus from the rest of the continent. E\eu the fewPasssi 
passes which lead to it climb to altitudes of 14,000 feet. 

It is open only towards the east, wliere it is connected 
with the Gobi depression. Its position as the highway 
from China to West Turkestan and the Dzungarian empire 
has made it known, though only very iiuperfoctly until 
lately, through Chinese documents, tho narratives of the 
journeys of Buddhist missionaries, and the travels of 
Marco Polo, Rubruquis, and a few Jesuits. From a remote 
antiquity it was crossed by caravans going from Cliina to 
Lake B^ash, Ferghana, and the Oxus. The route, after 
crossing the Gobi, proceeded either to the D/ungaiian 
Gate, or, via Kashgar, to the high passes of Terek t)avan 
and Muz-art, which led to Ferghana and I&syk-kul. Both 
passes have a wide renown in Central Asia, the latter 
e8}>ociaIly, on account of its difficulties, one of which is a 

* Bee the mapaf Asia, by A. reteniiaiin, m iStielei's Jland-AUaSy 
No. 68, where the orograjihy of A^ia is ropjoseiited, m tlit* pieseiit ^ 
writer’s opinion, in a more trustworthy maimer than on oilier maps of 
Asm. 

* See map to Prjevalsky's fourth journey in lz7vafw oi Ross. Qeo£pr. 

Soc., 1887. 

• Barometrically observed, the i^ssiblo error Ijeing about 300 feet, 

• Pijevalsky, JReisen in Tiboi vnd am obtren lavfe d^t Qtlben 
Plutooi, Jena, 1884. 
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huge glacier, which has to be ascended with the help of 
the ice axe. 

Bkvw One river only, the Tarim — ^now lost in the marshes of 
rwim. Lob-Nor — and its tributaries, water this region. It is 
formed by the confluence of several rivers flowing from 
the semicircle of mountains which fence in East Turkestan 
on the south, west, and north. The Kashgar^Daria rises 
< under the name of Kizil-su on the Atai. The Yarkand- 
Daria has its origin in a high valley between the Kuen- 
Lun and Karakorum Mountains, at the base of Dapsang, 
from several streams, such as the auriferous Zersishan, 
which is fed by the glaciers of the Karakorum p^s ; after 
piercing the Kuen*Lun, it enters the plain, where its waters 
are soon diverted to the fields and gardens of the Yarkand 
oasis. The Khotan-Daria rises farther east in the same 
valley, and also pierces the Kuon-Lun, its two branches— 
the ^ra-kash and Urung-kash — ^boing renowned for their 
‘'black ’’and “white ’’jade. This river only reaches the 
Tarim during the summer. The Tian-Shan Mountains 
contain the sources of several feeders of the Tarim ; but 
some of them no longer reach the main stream. The 
Kizil-Kunghei disappears after having watered Utch-Turfan 
(Uj-Turfan); the Ak-su meets the Khotan-Daria at its 
junction witi the Tarim; but the Baidu- gol and the 
Kutcha are lost in Lakes Baba-kul and Saiy-kamysh. 
From the Yutduz plateau comes the Haidu-gol, which 
flows past KarsrShar and enters the Bagratch-kul Lake, 
whence it issues under the name of KontcharDaria, and, 
crossing the cast of East Turkestan from north to south, 
joins the marshes of Lob-Nor ; thus the long-doubted con- 
nexion between these two lakes — the northern and the 
southern — really exists. The Tarim is navigable for 
steamers from the confluence of the Yarkand and Khotan 
)esert8. rivers all the way to Lob-Nor.^ These rivers, however, 
do not bring life to the immense deserts, the aspect of 
which recalls partly the Aral-Caspian depression and partly 
the Mongolian Gobi. Their undulating surface is covered 
with a gravelly soil, out of which all the finer particles liave 
been winnow^ by the wind, and it resounds under the 
hoofs of the passing hordes; grass covers it only in the 
beginning of spring. Here and there occur clayey deposits 
with an eifiorescence of salt, which is hard in summer but 
impassable after rains. Then come immense areas of loose 
sand, which is rais^ in clouds by storms of wind, and the 
hills of which, moving on like waves, invade the cultivated 
fields that have been conquered by laborious effort from 
the desert. The features with which the traveller in the 
Sahara, or on the plateau of eastern Iran about Lake Zareh 
(Hamun) is familiar, are hero reproduced on the same 
large scale. The Takla-makan desert north of Khotan 
covers 93,000 square miles — an area nearly equal to that 
of Great Britain. As one approaches Lob-Nor, and thus 
touches upon territory that has emerged at a still more 
recent epoch, the desert becomes still drearier and still 
less passable on account of the shifting sands. Lob-Nor 
now consists of two basins ; but the largest of them, 
although it has an area four times as large as that of the 
Lake of Gene^ can hardly be called a lake, since its 
neatest depth is less than 20 feet, while reeds rise 20 feet 
above jliie thin film of water and extend far beyond its 
shores. In fact the whole of the region, notwithstanding 
its considerable altitude abo^ e the ocean, has but recently 
emerged from under water. During the later portion of 
the Tertiary period it was covered with an immense 
Mediterranean sea, and even during the Post-Pliocene 
period was occupied by a lake. But, as we see on a 
smaller scale in Finland and Sweden, vrhere the higher 

^ At the confluence the Tarim bar at low water a depth of 8 to 5 
feet and a width of 190 yards ; Lob-Nor the depth increases 

to 14 feet (Prjevalsky, in fyiMiia oIHuss. Geog. Soo., 1887). 


lacustrine depressions are more advanced in the process of 
desiccation tl^ those situated at lower levels, so in Central 
Asia the more elevated Tarim region is more advanced in 
its desiccation than the Balkash basin, and this latter 
again is in a more advanced stage of the same process them 
the Aral-Caspian depression. The desiccation of East 
Turkestan must have gone on, however, within historical 
times at a much more rapid rate than geologists seem pre- 
pared to admit. East l^kestan has not always been the 
desert it now is. Many cities, in which Greek and Byzan- 
tine coins have been found, lie buried beneath the sands, 
and in one of these Buddhist statues have been discovered. 
Indeed it is very probable that the great migration of the 
first centuries of our era resulted from the necessity of 
abandoning East Turkestan, 

The climate is severe : a cold winter follows a burning summer, din 
A few showers slightly moiston the surface in soring ; but the summer 
and autumn are rainless. The air is continumly miarged with dust, 
and often with sand. 

The vegetation of the interior of East Turkestan is very poor, Floi 
being the same as that of the steppes of West INirkestan. On the 
sandy hills are some tamarisks and £!lmagnus, rapidly l^ing used 
up as fiiel ; along the rivers are copses of poplaiu, whi^ have difli- 
oulty in maintaining themselves, because no humus gathers in their 
shade, the dry leaves being blown away by the storms and scattered 
as dust over the desert ; and, finally, along the old beds of rivers 
and lakes grow dense and rank bods of r^s, where the wild boar 
has his habitat. Immense areas are covered with kiaXsoloeev^ and 
the gravelly ground is clothed in spring with a rich carpet of grass. 

The oases possess all the plants which are cultivatod in West 
Turkestan,— the mulberry, walnut, jKfar, apple, apricot, olive, and 
vine. Cotton, rice, maize, millet, and wheat arc grown; and 
Middondorffs^ remark, that on the edge of the desert we find the 
best cultivated fields and tlie richest gardens, is still more appU- 
oable to the oases of East than to those of West Turkestan. Rut 
outside the oases desolation reigns. Wind freely modifies the sur- 
face, carrying away Uie finest particles of the gravelly soil, breaking 
down the harkhafut os soon os man lias destroyed the vegetation 
which grew on them, and lifting the sand into the air and whirling 
it along in columns of the most fantastic shapea 

As a rule, the mammals arc not numerous, and tlie fauna closely Fau: 
resembles that of the Tian-Shan. It seems to be owing to the 
loneliness of its deserts that East Turkestan has pi'cscrvcd the wild 
anc^estors of our domestic animals. Besides the wild ass {Equus 
herntonus), Prjevalsky discovered in the Dzungariaii steppes the wild 
horse — the ancestor of our domestic horse — and on the jilateau 

of Tsaidam the wild camel and the wild yak.’ 

Raw cotton and silk are exported to a considerable amount ; but Indi 
of manufiictured cottons only a rough maUi is sent to Semiiyetchensk tries 
for the Kh’ghiz. Some silk wares, caipets, and silk ** grain ” arc nunc 
exported from Khotan, leather- ware from Yarkand, polished and 
copper ware from Ak-su, and small iron ware from Kutcha. Stock- 
breeding is of paramount imi>ortance, and cattle, asses, camels, and 
sheep arc reared in considerable numbers, Mineial resources ai^e 
not wanting, but the mining industry is in a primitive condition. 

Gold is obtained from alluvial deposits at Kiria, coal at Kashgar, 
jade in Khotan, and sulphur and s^tpetre at Utch-IHirfaii. 

It is only along the base of the mountains, wheie theiv is a fringe Case 
of loess, and where streams bring the necessary moisture, that 
human settlements have spning up, or rather maintained them- 
selves until now. Tlie series of oases skirts the base of the Tian- 
Shan and the Kuen-Lun. Kashgar stands at the ajiex of the angle 
made by thoso two ranges, while Yanglii-hissar, Yarkand, Khotan, 
and Kiria lie along the Knen-Lun, and TJtch-Turfan, Ak-sn, Bai, 
Kutcha, Kurta, Karashar, and Turfan along the Tian-Shan. Many 
miles of desert separate these oases from each other; and thor 
population could m, and has been, much greater than it is, for 
there is no lack of water in the streams which rise beneath the 
snow covering of the mountains. The various oases, which are 
named after their chief towns, have always been nearly independent 
of each other. Still, in the course of their much disturbed nistoiy, 
Khotan, Yarkand, Kashgar, and Ak-su, one after another acquired 
a kind of supremacy over the rest At present Yarkand and Kash- 
gar are the most important The dty of Yarkand has nearly 60,000 
inhabitants ; it is surrounded by walls, and has a separate fort, 
Yanghi-hissar ; ruins of old settlements are scattered amund. Its 
Cliinese merchants carry on an active trade, and the l^irkish popu- 
lation are breeders of cattle on an extensive soalo. Wheat, hvley, 
rice, beans, sorghum, mulberries, and a variety of fruit trees are 


* C)p. cit* 

* Prjevalsky, Meiam in Tibett 4ic. ; and Wilkins (naturalist of M. 
Kuropatkin’s expedition) in the Bussiaa periodical PHroda, 1 887 , No. 8 . 
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gwwn in the gardens. Kashgar surrounded by a series of 


one standing at the oonfluenoe of the Kashgar and Yarkand rivers. 
Kbotan (q,v*) or Utchi (also Yu-tiiian), a veiy populous city under 
the Han dynasty of China (206 B.O.-1 A.D.)i has much declined of 
late. It is renowned for its ^Id mines, ana especially for its jade 
and its musk. Copper kettles, oarpets, some silk, and felt vraro 
are manufactured. Sanju (7000 houses), Kiliaii, rialma, Guma, 
Kaigatyk, and Posgan, on the slopes of the Kiieu*Lim between 
Varlmnd and Khotan, are the richest parts of the region. Naya, 
Kiria, Tohira, all on small rivers flowing from the Kuen-Lun, con- 
tinue the lino of oases towards the east, termmatingin Tchertoheh, 
which nolf consists of but a few score of housea The oases at the 
base of the Tian-Shan are Utoh-Turfiin (Ust-Turfan), Ak-su (formerly 
the capital of Sairam), Bai, Kutcha with Shah-yar, Bugur, Kurta, 
Karasnar, and Tnrfan. Their inhabitants gro^ com to a consider- 
able amount, and keep numerous herds of cattle and flocks of sheep. 
The chief exports are wool, fowls, and the horns of the maral deer. 
On the lower Tarim, where a few settlements, supported chiefly by 
Ashing, continue to struggle against the enoroacning desert, the 
ruins of formerly populous towns testify that the re^on was not 
always the dreary waste it now is. 


is a pnrmy A^an population of Persian Galtohas. Kirghiz and 
Kara- Kirghiz inhabit the slopes of the Tian-Shan. Kalmucks occur 
ill the north-cast ; and in the central parts the ]>opulation consists 
of Turkish Sarts and Uzliegs and of Persian Tajak, — the Mongolian 
element increasing towai^ tlic north-east The language is 
Turkish, like that spoken in West Turkestan, with several varieties 
of patois and a considerable addition of Chinese words. As a rule, 
the inhabitants of East Turkestan have an air of poverty. There 
are no rich mosques in their towns, such as those of Samarkand 
and Bokhara ; the houvos are of unbaked brick and poorly furnished. 
The dress is that customaiy in West Turkestan. But the habits 
of the people difler to some extent and the women eigoy greater 
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lil)orty than in other Mohammedan countries: they go in the streets 
vmveiled ; free marriages, contracted for short terms, are not uu- 
freqnent. As a rule, the ]) 08 ltion of women is more independent 
— a feature noticed even by the earliest travellers in the country. 

The aggregate population of East Turkestan, estimated between 
576,000 and 1,500,000 in 1625, is now (1887) luurdly more than 
1 ,000,000. Kuropatkin estimates it at 1 ,200,000, Forsyth at 600,000. 
The population of tlio chief towns may bo stated approximately as 
follows — ^Yarkand, 60,000 ; Kashgar, 50,000 ; Knotan, 40,000 ; 
Banju, 35,000 ; Ak-sn, 20,000 ; Kiria, 15,000 ; Yanghi-hissar, 10,000 ; 
Kargalyk, 10,000 ; Kurta, 6000. 

It appem very iirobable that at the dawn of history East Turke- 
stan was inhabited by an Aryan population, the ancestors of the 
present Slavonic and Teutonic races, and that a civilization not 
inferior to that of Bactriana had already developed at that time in 
the region of the Tarim. ^ Our knowledge, however, of the history 
of the region is very fragmentary until about the beginning of the 
Christian era. When the Huns (lliong-nn) occupied west and east 
Mongolia in 177 b.o., they drove before them the Yiie-chi (Yutes, 
Yetos, or Ghetes), who divided into two hordes, one of which in- 
vaded the vaUey of the Indus, while the other met the Sacfc in 
East Turkestan and drove them over the Tian-Shan into the valley 
of the Hi. Thus by the beginning of our era the Tarim region had 
a mixed population of Aiyans and (Jral- Altaians, some being settled 
agriculturists and others nomads. There were also several inde- 
])endent cities, of whi(*h Khotan was the most important One 
portion of the A^ans emigrated and settled in what is now 
Wakhan (on the Pimir plateau), the present language of which 
seems very old, dating anterior to the se^iaration of the Vodic and 
Zend languages. In the Ist century the Chinese extended their 
rule westwaras over East Turkestan as far os Kashgar. But their 
dominion seems to have been merely nominal, for it was soon shaken 
off. By the end of the 6th century tlio western parts fell under 
the sway of the ** White Huns** or Ephthalites, while the eastern 
parts were under Tangut (Thygun) dominion. The Chinese, how- 
ever, still retained the region atent Lob-Nor. Buddhism penetrated 
into tlie country at an early date ; but in East Turkestan there 
were also followers of Zoroastrianism, of Nestorian Christianity, 
and even of Manichseism. An active trade was carried on by moans 

I Sach is the conriturfon readied by Lassen (Indtache Alt€rthunuiKundt% and 
rted by M. Grigoneff (Ritter's AHen In Rasa, transl. ; Addenda to ** East 
Turkestan," in Russian). In connexion with the olyectioD based upon the 
sub-boreal ebaraoter of the regions which were the cradle of the Aryans, as 
proved by the so-called palamutology of the Aryan languages. It may be ob- 
served that by the end or the Glacial, and during the earlier Lscusinne (Fruit- 
Glacial) period, the vegetation of Turkestan and of Central Asia was quite 
dllTerent ftxim what it is now. It was Sibenan or north European. The 
rescMtdies ^ M. Kiunoir (see above, p. 685) as to the characters of the former 
flora of the Tian-Bhan, and the changes it has undergone in consequence of the 
extremely npid desiccation of Central Ana, must be careftilly borne in mind 
founded upon the testimony of language as to the original 
B Aryans. 


of numerous caravans. The civilization and political organization 
of the oountiy were dominated by the Chinese, but weie also in- 
fluenced to some extent by Grwco-liactrian civilization. Buddhism 
spread rapidly in the south-west, and the study of Tali became 
widely dinus^ Our information as to the btate of the country 
ftom the 2d century to the fiist half of the 7th is slight, and is 
phieflv derived from the Journeys of the Buddhist pilgrim Fa-hieii 
in 309, 8ong-yuu in 518, and Hwen-t’saiig in 629. By this time 
Buddhism had reached its culminating }Knut : in Khotan tliero were 
100 monasteries and 5000 monks, nnd the Indian sacred litcratuie 
was widely diffused; but already theio were tokens of its decay. 
Even then the eastern parts of the Tarim hasiii seem to have been 
growing less and loss populous. To the east of Kliotan < ities which 
were prosperous when visiW by Song-yun had a oentuiy latei 
fallen into luins, while their inhabitants liad migrated westwarths. 
^gond has it that all the inhabitants of Go lao lu tsia were Iniried 
in a sandstonu, and this seems to be but a poetical wa> of represent- 
ing a phenomenon which was steadily going on in East Tuikestan. 

Idttle is known about these regions during the 7th, 8th, and 9tli 
centuries. In the 7tli century the Tibetan king, Srong-hlsaii, with 
the help of the western Turks, subjugated the uestern part of the 
Tarim basin. During the following century the Moimmmedans 
under Kotaiba, after several excursions into West I'uikestan, took 
Samarkand, Ferghana, Tashkend, and Khokand (71*2-713), and 
invaded East Turkestan, penetrating as far as Turfan and China. 
The Chinese supremacy was not shaken by thr-se invasions. But, 
on the outbreak of internal disturiianccs in Clmi.i, tho Tibetans 
took possession of the western piovinics of Clnna, and inteic edited 
tlie communications of the Chinese with Kashgaiia, so that they 
had to send their troops through the lands of tin Jlui-khe (Hoci-kc, 
or Hoei-hu). In 790 the Tibetans wore masteis of East Tuikestan ; 
but their rule was never strong, nnd towaids tho 9th century wo 
find the country under tlie Hoi-he. Who these people were is 
somewhat uncertain. According to Chinese documents, they tame 
from the Selenga ; but most Orientalists identify them with the 
Uigurs. In the opinion of M. Grigoriaif. whom we follow' iii this 
sketch,^ tho Turks who succeeded the Chinese m the western jiarts 
of East Turkestan were the Karluk Turks, who extended fartlier 
aouth-wost up to Kashmir, while the north -east ein parts of the 
Tarim region were subdued by the Uigurs. Soon Mongolian hordes, 
the Kara-Kitais, entered East Turkestan (1lt)i ciuituri), and then 
penetrated into West Turkestan, Khiva falling under tlicir dominion, 
l)unng the following century Jenghiz Khan oveirun China, IHirke- 
stan, liidia, Persia, Kussia, and Hungary; Kashgaria foil under his 
rule in 1220, though not without strenuous icsistaiice followed by 
massacres. The Mongolian rule was, however, not voty heavy, the 
Mongols mexely exacting tribute. In fact, Kashgaria flourished 
under them, and tho fanaticism of Islam was considerably abated. 
Women again acquiicd greater independence, and the religious 
toleration then establish^ permitted Christianity and Buddhism 
to spread freely. This state of affairs lasted until the 14th century, 
when Tughlak Timur, who extended his dominions to tlie Kueii- 
Iiun, accepted Islam. He transferred his capital fiom Ak-su to 
Kashgar, and had a summer icsidence on the banks of Issyk kul. 
His sou reigned at Samaikand, but was overthiowii by Tiiuur-laiig 
(see Timuk), and tho reign of the great cdmiueroi was a fertile 
source of suffering to the region. To put an end to the attacks of 
the w'ild Tian-Shan tubes, he undertook in 1389 Ins leiiowned 
march to Dzungaria, which w'as devastated ; East Tuikestan also 
sutfered seveiely. 

Tho ro-intr(Kluction of Islam was of no bcneBt to the Tarim region. 
In tho 14th and 15th ccutunes Bokhara and Samaikand became 
centres of Moslem scholarbliip, and sent great numbers of their 
learned doctors to Kashgaria. Rubriiquis, who visited East 
Turkestan in 1*254, Marco Polo between 1271 and 1275, and Huis 
in 1680, all bore witness to great religious tolerance; but this 
entirely disapp^ed with tho invasion of the Bokbarian mollabs. 
They created in East Turkestan the power of the khojasy w'hi 
afterwards fonicntcd the many intestine wais waged between the 
rival factions of the White and the Black Moimtainceis In the 
X7th century a i>owerful Kalmuck confederation aiose in Dzungaiia, 
and extended its sw^ over the Hi and lss>'k-knl basins, iiig its 
capital on tlie Hi. To this power or to the Kirghiz tho “ Whites ” 
and “Blacks** alternately ap])calcd in their struggles, in which 
Yarkand supported the latter and Kashgar the (oiiiier. These 
struggles paved the way for a Cliinose invasion, whu h w as supjKirted 
by fSo White khojas of Kashgar. The Chincso entered D/uiigaua 
ill 1768, and there perpetrated a terrible xnaHs,u 1 (lie victims being 
estimated at one million. The Kalmucks fh*d and Dzungaria he- 
came a Chinese jirovince, with a military colom/atiou of Sibus, 
Solons, Dahurs, Chinese criminals, and Moslem Dniugars. The 
Chinese next re-conquored East Turkestan, marking their progr^*88 
by massacres and transporting 12,500 partisans of indejienupnce lo 
the Hi valley. Hereupon the dissentient khojas IIihI lo Khokand 
and there gathered armies of malcontents and fanatic folio weis of 
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Iilam. Several times they succeeded in overthrowing the Chinese 
rule^m ld25, in 1880, and in 1847~-bat their successes were never 
permanent After the rebellion of the seven khoiaa** in 1847 
nearly 20,000 families fbom Kashgar, Yarkand, and Ak-su ded to 
West Turkestan through the Terek- Davan pass, many of them 
perishing on the way. In 1857 another insurrection broke out ; but 
a few months later the Chinese again took Kashgar (for the details 
see KASBGAit), In the course of the Dzungarian outbreak of 1864 
the Chinese were again expelled ; and Yakub Beg became master 
of Kashgar in 1872. But nve years later he had win to sustain 
war with Chins, in which he was defeated, and East Turkestan 
once more became a Chinese province. 

Bitliography.-^Thti literature on Turkestan bos of late years become very 
volumtnons, eepeolaliy in the form of napeis scattered Uirough the nenodleals 
piibllshed by the KuropeOn Oeogmi^loaf Pieties end other seieutliio bodies. 
Tlie reader is referred to the following works as htted to facilitate research. 
Vole, yi and vii. of BlieSe HmIvs*# cHographU VniverHUe contain maps ehowlng 
theroutee of toe chief mcplorers. Prof, MushketoiTs TurkuUin (in Bussian, 
vol. L 1886) oontains an eaoellent critical analysis of all axploratloiis of Turke- 
Hten and works thereupon, and the information they contain with regard to 
the physical geogtot^ sad geology of West Turkestan. Vrot Grigorieffs 
addenda to Bitter's AHm embody the whole of the older and more modem 


researches Into the geography and hiitoty Of iBast Turkestan dowa to 1676» 

Am^ and UMhoi OSamtoff, 1S70), the oklef of toe ^muflliaria 

and Bogdaaore JUirttw ef Btornfmont aajS Bkphrattoiii to Hm AroMSa^u. 

17B0 lo WU (St Pctorabun, 1876) aie most useful wurka. mf. 
Lens’! paper ** Uebw den friiheren Lain dee Amn-ltoria, in ATm. ,4 mkI. 8d At 
dlicusaes valuable inliorniatloa borrowed from andent scuraea. 
Merhoffs 2Sirjlrs«tokslriy Sborwik is a catalogue of the Oentral^Asfan llbmiw kt 
Tiehkend, and hie annual **lnd6s" ocmtdne lUU oliUMitied lists of Busdati 
geographiciid literature. Of worics of a genetal character, with deseriptloiui of 
both ngione (apert from travels), the fbllowlng, amnged in Chronologteat 
order, are woethy of mention *.^Bemendr« *'Tian-tnuin," being vel^ i. ofBitteria 
A»im (Buss, tmns., 1866) ; GiigoriefTe ** Beet Turkeetsm," fonning two vq^ of 
Rittere^fiea (Rum. tiansL, 1860 and 1878} ; Syeverteofl a '^Vertical and ml- 
rental DlmltotlQn of Jraeniielto in Turkestan, '^in JsiUdto Xub. 8^ of Moscow, 
1873 s Weirittko6rs ZHs Itowfsoh-ulstoMNtoH Ctmulamde (trana ftom BUfeiSB by 
KrehmerTI^ide, 1874); Hellwild's Ostoraladen, 1876; Petsholdtv VmAau 
in Best. 3W£;i877: Kuropatkin's KoAguria, 1870 (partially ttondstsd into 
French); Kostenko's TWtodanskiy Krai, 8 vole., 1880, very oomous ttanslations 
from wnioh ere embodied in Lansddl’e Csnlml Atia, bat iinhepptly too inti* 
mately combined with leee useful intormation , Bebledntweit^s Jwiam to IndUn 
wid MoAmkh, vol. 111., Best Turkestan ; Prievalsl^s three Journeys to 
Central Asia (toe ilist twotranelated into Bnghsii ; all three in German); Olga 
Fedtohenko's Album if KWim of itoas. Turk» 1886 ; Nallvkin’s Btoory af ms 
JChanm ^ Kokand (in Buss.), Kazen, 1885 ; YambSry's Iku Tvirkmvm^ 188) ; 
Roekoechny's Afykanidan «c. aaorent. Imdar (tot Afghan Turk.): and MuShke* 
tolfs THrMaa, vol i. (In Ruseian), 1880. (p. A. K.) 
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Part L— History. 

S OMEWHERE about the second de^e of the 13th 
century the little Turkish tribe which in due course 
, was to found the Ottoman empire fled before the Mongols 
from its original home in Central Asia, and, passing through 
Persia, entmed Armenia, under the leadership of SuleymAn 
Er-7ogh-Sh^ its hereditary chief. His son, Er-Toghrul, who 
^ succeeded him as head of the tribe, when wandering about 
the country with his warriors came one day upon two 
* armies engaged in a furious battle. Er-Toghrul at once 

rode to the assistance of the weaker party, who were on 
the point of giving way, but who through the timely aid 
thus rendered not only reined what they had lost but 
totally defeated thoir enemies. The army tdius saved from 
destruction proved to be that of ^AU-ud-Din, the SeljdV 
sultan of Asia Minor, and their adversaries to be a horde 
of marauding Mongols. By way of recompense for this 
service *Alii-ud-Din granted to Er-Toghrul a tract of land 
on the Byzantine frontier, including the towns of Sugut 
*()sm4n. and Eski Shehr. 'Osmdn, the son of £r<Toghrul and the 
prince from whom the race derives its name of 'Osm^nli (see 
Turks, p. 661 below), corrupted by Europeans into Otto- 
man, was born in Sugut in 1258 (a.h. 656 ), While still 

B ^Osimin won from the Greeks Karaja His^r (Karsr 
) and some other towns, on which account he received 
from his suzerain, the SeljdV sultan of Konya (Konieh), the 
title of beg or prince, along with the drum and the horse- 
tail standard, the symbols of princely rank. 

Marly In 1300 ( 699 ) the Seljilk empire (see Sbljuks) fell to 
Turkish pieces under the onslaught of the Mongols, who were, how- 
Mlities. powerless to replace it by any government of their 
^ own. Thereupon ten separate Turkish dynasties arose from 
its ruins : that of Karasi sprang up in ancient Mysia, the 
houses of @aru Khan and Aydin in Lydia, of Mentesha in 
Caria, of Tekka in Lycia and Paniphylia, of Hamid in 
Fisidia and Isauria, of ]j[araman in Lycaoni^ of Kermiyan 
in Phrygia^ of Kizil Ahmcdli in Paphlagonia, and of 
*Osm&n in Phrygia Epictetus. These principalities were 
« all eventually merged in that of the *Osni4nlis, once the 
least among them, and the inhabitant^ assumed the name of 
Ottoman. Hence by far the greater portion of the people 
called Ottomans owe their name to a series of political 
events. On the collapse of the Se|jiih power the Greeks 
retained hardly any possessions in Asia except Bithynia and 
Trebizond. Armenia was abandoned for a time to roving 
Tatar or Turkman tribes, till some sixty or seventy years 
later one or two petty local dynasties sprang up and 
founded short-lived states. 

The year 1301 (700), in wttieb ‘Osmdn, who shortly 
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before had succeeded his father, first coined money and ] 
caused the khutba, or public prayer for the reigning l 
monarch, to be read in his name — tne two prerogatives of ^ 
an independent sovereign in the East — ^may be regarded as ^ 
the birth-year of the Ottoman empire ; and it was about 
this time that his followers and subjects began to call 
themselves Xlsm^nlis, or, as we might render it, *Osmanltes. 
Having thoroughly established his authority in his capital 
of Yeni Shehr, *Osm4n began to wrest from the Greeks 
many of thd neighbouring towns and strongholds, among 
othei’s Ayina Gol and Koyun Hiis4ri, routing before the 
last nam^ a large Byzantine army. He then turned his 
attention to the administration of his state, and such was 
the feeling of security he succeeded in establishing that 
large numbers of people from the surrounding districts 
flocked into his dominions and became his subjects. After 
six years of peace several of the Byzantine castellans of 
the neighbourhood, instigated by the governor of Brusa 
(Broussa), made a simultaneous attack upon the Ottomans, 
but *Osm4n totally defeated them and sent in pursuit Kara 
*A11 Alp, who took possession of all their domains. Gh4z4n, 
the khan of the Mongols, who had entered into an alliance 
with the emperor of Constantinople, sent to all the Turkish 
princes an arrogantly worded message forbidding them to 
do any hurt to the Byzantine territories. To show how 
light he held this menace, *Osmdn assembled an army 
forthwith, marched to Nicsea and thence to the Bosphorus, 
laying waste the country as he went and taking possession 
of a number of towns and villages. Michael, called by 
the Turkish historians Eosa Mikh4l or Michael Scant- 
beard, the governor of one of these, embraced Isldm and 
became one of the most trusted officers of 'Osmdn and 
of bis son and successor Orkhan. The descendants of 
this Michael were the hereditary commanders of the 
a1i:injis, a corps of light cavalry w'ho played a great part 
in the early Ottoman wars. The first service on which 
Michael was employed was to destroy, along with Orkhan, 
a Mongol horde that had taken and pillaged the Ottoman 
town of ]^raja ^isir. Meanwhile *Abd-ur-Bahm4n and 
AV:cha ]l^oja, two of 'Oarndn's generals, were ^ding to 
the Ottoman dominions in the north, capturing several 
towns and laying siege to the city of Hicsea. The Ottoman 
chiefs next resolved to acquire Brusa, the natural capital 
of these ports. So they built round it a series of towers, in 
which they placed garrisons, with the view of intercepting 
communications and eventually starving the city into sub- 
mission. At length, in 1326 (726), after a desultory siege 
of eight years, tibe keys were, through tlie intervention of 
MikhAl, handed over to Orkhan, who was in command of 
the Ottomans, and the townspeople were allowed to ransom 
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themselves for 30,000 sequins. Very soon after this 'Osm4n levies of Servia, Bosnia, Hungary, Albania, and Walachia, 
died, aged seventy, at Sugut, whence his remains were The Turks, though far inferior in number to their adver- 
carried for burial to Bruaa. ‘Osm^n was distinguished for saries, gained a coinplcto victory, 1389 (791), but it was 
piety and generosity as well as for equity and courage, purchased with their sovereign's life. After the battle 
He cared nothing for amassing wealth, and on his death MurAd was riding over the field with some of his people, 
his personal effects were found to consist of two or three when a wounded Servian, who was lying among the slain| 
suits of clothes, a few weapons, some horses, and a flock sprang up and stabbed him so that he died almost im- 
of sheep. And so high was his reputation for justice mediately afterwards. In consequence of this battle 8crvia 
that, we are told, many of the Asiatic subjects of the became subject to the 'i'urk. 

Caesars fled to him for that protection which their own Bdyezldl.,surnamcdYildirim,“Thnndfcrbo]t,”on account Biy< 
rulers would not or could not give them. of the fury of his attack and the rapidity of his movements, 1- 

Orkhan. Orkhan, who succeeded his father "Osmdn, continued received the oath of fealty on the battlefield of Kosovo, 
the war against the Greeks, taking from them Nicomedia, He did much to secure the |K)sition of the Ottomans, in 
, Nicaco, and ‘many of the towns which they still retained Europe, taking many of the towns whicli still remained to 
in Asia. Hitherto tho Ottomans had not interfered with the Christians in Itoumelia. In Asia he annexed the 
the other Turkish states; but now Orkhan, granting a remaining Turkihli principalities, and pushed his conquests 
short resjiito to the Byzantines, took advantage of a dis- a&faras Caesarea and Sl>ds. The Christians made another 
puto regarding the succession to the throne of Karasi, great effort to free themselves from their Eastern foes: 
entered that principality, and annexed it to his own domin- whilst Bdyezfd was absent in Asia, the king of Hungary 
ions. To his son SuloymAn the Ottomans owe their first led a powerful army, in the ranks of which were many 
establishment in Europe : one night that prince, accora- knights of France and Germany, into the Ottoman domin- 
panied by a few companions, crossed the Hellespont on ions and laid siege to Nicopolis. Bdyezid sped to the 
a raft and surprised the town of Galipoli (Gallipoli). The rescue, and inflicted an overwhelming defeat on the Chris- 
next day he brought over a number of Turkish troops, tians. lie next turned his attention to (''onstantinople, 
with whose assistance he possessed himself of many of the reduction and annexation of w^hich lie had long medi- 
the neighbouring towns and villages ; but his career was tated, when he was summoned to meet Tiunir, the Tatar 
cut short by a fatal fall from his horse when out hunting, conqueror, who had invaded his Asiatic dominions and 
Orkhan did not long survive liia son, grief at whoso un- taken SivAs. The Ottoman and Tatar hosts encoimtenul 
timely end is said to have hastened his own death, in each other outside Angora, and there the fonuer sustainc d 
1359 (761). This monarch is celebrated for the number their first disastrous overthrow, BAyezld being taken 
of mosques, colleges, and other public institutions tliat prisoner and his army practically annihilated. Next year, 
he founded. During his reign the Ottoman army was 1403 (805), ho died in captivity; the story of his having 
thoroughly organized, and a body of regular paid soldiers bc^en imprisoned in an iron cage is not confirmed by the 
was raised, which formed the nucleus of the military power Turkish historians, and is most jirobably fictitious. After 
of the state, though the old irregular militia w'as still tailed this victory Timfir overran the Ottoman territories in Asia, 
out whenever a campaign was to be undertaken. The taking and sacking Brusa, Nica^a, and many other cities, 
famous corps of the janissaries (Turkish ymi cheri, f.c., With a view to tho complete annihilation of the ‘Osmanli 
“ now troop ”) was Instituted at this time. It consisted power, bo restored the independence of the Turkish princi- 
of tho children of Christian subjects, who were educated jialities which BAyezld had annexed, and placed them 
os Mussulmans and brought up to a military life. under the rule of their former oinlrs. 

Murid I. Having taken the city of Angora from certain territorial On the withdrawal of Tlniiir fiom Asia Minor the four 
lords who, incited by the ])rince of Karaman, bad attacked surviving sons of Biyezid fought for what was left of their 
the Ottoman dominions, MurAd I., the son and successor father’s kingdom ; after ton years of civil war success 
of Orkhan, fouinl himself free to extend his possessions finally rested with Muhammed, who alone of the four is Muhaj 
across tho Hellespont. Ho forthwith passed over into reckoned among tho Ottoman so\ereigns. Tho attention 1- 
Europo, whore ho and his generals soon reduced almost all of tho new sultan, whom his ])eopIe called (’hclebi Muham- 
Bouinelia, capturing Adrianojfle, Philipjiopolis, and many mod or Muhammed the Debonair, was turned rather to 
other places of importance. These successes alarmed the the restoration of his father's empire than to the conquest 
Christian princes, who determined to make a vigorous effort of neighbouring countries. In Europe he li^ ed on amicable 
to drive the Turks liack into Asia. The kings of Bosnia, terms with tho Byzantine emperor, and the C’hristian kings 
Hungary, and Servia accordingly marched with a large further north did not venture to make any serious attack 
army upon Adrianople, but wore surprised during the night upon him. But in Asia he had to contend with many 
and completely defeated by an inferior Turkish force, enemies, the most formidable of whom v^as the emir of 
Sometimeafter this victory MurAd returned to Asia, where I^aman, who, having been defeated and made j^risoner, 
he celebrated the wedding of his son BAyezld with the was generously i)ardoned and restored to liberty. Another 
daughter of the prince of KormiyAn, a large portion of difiSculty with which Muliammcd had to deal was a strange 
whoso territory was made over to tho ’OsniAnli monarch religious outbreak : a vast numb(»r of fanatic dcrvihln»s, 
as tho dower of the bride. Next year, when MurAd set headed by an apostate Jew and a Turkish adventurer of 
out to inspect his new possessions, he met the prince of low birth, rose in revolt, and were only disjiersed after 
Hamid, whom he constrained to sell all his dominions, several bloody battles. This sultan, who was rmicli be- 
Tlie Karaman prince, ever the jealous rival of ther Ottoman, loved by his subjects and is spoken of with praise by the 
now stirred up some of the Turkman tribes to ravage his Byzantine historians, was stricken v\ith o]>oplexy while 
enemy's land; but MurAd was beforehand with him, and, riding in Adrianople, and died almost jinineduitcly in the 
entering his country, defeated him and annexed tho district thirty-third year of his age, 1 4 1 (82 1 ). 

of Ak-Bhehr to his own kingdom. The Bosnian and The first care of his son and .suc'cessor MurAd II. was MuiAd 
Bulgarian princes having allied themselves against the to rid himself of a pretender to tho llnv)no who, aided by H. 
sultan, the Turkish commander in Europe invaded Bulgaria, the Greek emperor, had made a descent upon tho Asiatic 
Battle of which was speedily subdued and added to the Ottoman shore of tho Dardanelles. This adventurer was soon de- 
Kobovo. possessions. Mur^ next entered Servia and advanced to feated and pursued to Adrianople, where he was t^en 
the plain of Kosovo, where he found awaiting him the and hanged. In revenge for the assistance rendered to 
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his enemy, the sultan invested Constantinople, but he was 
compelled to relinquish the siege in order to subdue a 
revolt headed by nis brother, which had broken out in 
Asia. MurtUl again annexed all the Turkish principali- 
ties which had been restored by Tlmiir, except those of 
Kizil Ahmedli and l^araman, which did not finally become 
incorporated with the empire till the time of Muhammed 
II. The Turks were now called upon to face the most 
formidable Christian enemy they bad yet encountered, 
namely Hunyady, the illegitimate son of Sigismund, king 
of Hungary. This famous general, after having inflicted 
several severe though not very important defeats upon his 
adversaries, invaded European Turkey with a large army 
of Hungarians, Poles, Servians, Bosnians, Walachians, 
and Frankish crusaders, the last-named being under the 
command of Cardinal Julian. The Ottoman army was 
utterly routed, Sophia taken, and the chain of the Balkans 
forced ; and Mur4d was compelled to sign a treaty for ten 
years, by which ho resigned all claims to Scrvia and gave 
over Walachia to Hungary. Weary of the cares of state, 
and thinking that peace was, for a time at least, secured, 
Mur^ abdicated in favour of Ins young son Mu^mmed 
and sought a quiet retreat in the town ol Magnesia. But 
he was not allowed to enjoy repose for long : the Chris- 
tian princes, incited by Cardinal Julian and in direct 
violation of the treaty, assembled tlicir forces, and, under 
Hunyady as commander- in -chief, without declaring war, 
entered the Turkish dominions and took many of the 
Ottoman strongholds in Bulgaria. When the news reached 
Murdd he resumed the imperial power, put himself at the 
head of his troops, and advanced to meet the invaders, 
who had just captured Varna. Outside that town a great 
battle was fought, in which a copy of the violated treaty, 
raised high upon a lance, formed one of the standards of 
the Ottomans. The conflict, which was long and bloody, 
resulted in the total overthrow of the Christians, the 
Polish king, Iiodislaus, and Cardinal Julian being among 
the slain, 1444 (848). MurAd again abdicated and sought 
the retirement of Magnesia ; but once again he had to take 
up the reins of government. This time the janissaries and 
sipAhis, accustomed to the Arm rule of the victor of Varna, 
liad refused obedience to the young Muhammed. The 
sultan remained at tlie bead of the state until bis death, 
which occurred in 1451 (855). 

iham- Muhammed IT., who now ascended the throne for the 
dH. third time, determined to accomplish the long-cherished 
design of his house, and make Constantinople the capital 
of the *OsmAnli empire. Ho easily found a pretext for 
declaring war against Constantine Palasologus and in the 
spring of 1453 (857) led an immense army to beleaguer 
[1 of the city. His troops covered the ground before the land- 
uBtan- ward walls between the Sea of Marmora and the Golden 
Horn ; but he found that oven his monster cannon could 
do but little against the massive fortifications. At length 
He i^solved to assail the city from its weakest side, that 
facing the Golden Horn. But the Greeks, having foreseen 
the likelihood of an attack from this quarter, h^ thrown 
a great chain across the entrance to the harbour, thereby 
blocking tihe passage against the hostile ships. The 
Ottomans, however, constructed a road of planks, five miles 
long, acrosiMbie piece of ground between the Bosphorus, 
where tbeiiWwn fleet lay, and the upper part of the Golden 
Horn. Along this road they hauled a number of their 
galleys, with sails set to receive the aid of the favouring 
wind, and launched them safely in the harbour, whence 
they cannonaded with more effect the weaker defences of 
the city. This compelled the Greek emperor to withdraw 
a portion of his little garrison from the point where the 
more serious attack wfts being made, to re^ir the destruc- 
tion wrought in this new quarter. At dawn on May 29th 


the Ottomans advanced to storm the dty. The OlujBtums 
offered a desperate resistance but in vain. The emperor 
died fighting in the forefront of the battle, and at noon 
Muhammed rode in triumph into his new capital and 
went straight to the eathedml of St Sophia ,* there before 
the high altar, where the preceding ni^t Constantine had 
receiv^ the Holy Sacrament, he prostrated himself in the 
Moslem act of worship. The capture of Constantinople 
is not the only exploit to which Muhammed owes his sur* 
name of FAtij^ or the Conqueror : he also reduced Servia 
and Bosnia, overthrew and annexed the Greek empire of 
Trebizond and the Turkish principality of ]H^raman, 
acquired the suzerainty of the Crimea, and won many of 
the islandB of the Greek Archipelago from the Venetians 
and Genoese. But before Belgrade, which he had besieged 
as the first step to an attack upon the northern kingdoms, 
he suffered a serious defeat, being driven wounded from 
the field by Hunyady and John Capistran, with the loss 
of 300 cannon and 25,000 men. Rhodes, whither an 
Ottoman force was despatched, was the scene of another 
failure: here the Knights of 8t John gallantly and suc- 
cessfully withstood their Muhammedan foes, and compelled 
them to retire from the island. In Albania a long and, 
for a time, successful resistance was offered to the Turkish 
arms by the famous George Castriot, the Iskender Beg 
of the Turks. This chieftain had been in his youth in the 
service of MurAd II., and was by him appointed governor 
of his native Albania, whereupon he revolted and tried 
to restore the independence of his country. Among the 
favourite designs of Muhammed were the subjugation of 
Italy and the establishment of the Mussulman dominion 
in the capital of Western Christendom. A Turkish army 
crossed the Adriatic and stormed the city of Otranto ; but 
its further progress was stopped, and for over, by the death 
of the Conqueror, which occurred a few months later, 
in 1481 (886). The Muhammedan soldiers besieged in 
Otranto, being unsupported from Turkey, were, after a 
long and brave defence, forced to surrender. 

BAyezfd II. was hardly seated on the throne before he Bayozi 
was called upon to face a formidable revolt raised by his 
younger brother Jem. This youthful pretender, who was 
both talented and high-spirited, was, after a number of 
adventures, finally compelled to fly the countiy. He sought 
the protection of the Knights of St John at Rhodes, who, 
however, retained him a prisoner, and made an arrangement 
with BAyezld whereby they received from that monarch a 
yearly sum of 45,000 ducats as the price of the compulsory 
detention of his brother. After thirteen years of captivity 
the unfortunate prince was murdered by Pope Alexander VI. 
(Borgia), who, it is said, received 300,000 ducats from the 
sultan as the reward of his crime. Though frequently 
compelled to engage in defensive wars, BAyezid was of a 
peace-loving and unambitious disposition, and a few towns 
in the Morea were all the additions made to the empire 
while ho was on the throne. It was during his reign, 
however, that the Ottoman fleet began to be formidable tc 
Christendom, the desperate battle off Bapienza, won by 
KemAl Re’is against the Venetians, being the first of the 
Turkish naval victories over the Mediterranean powers. 
BAyezld, whose pacific habits had alienated the sympathies 
of the janissaries, was in 1 51 2 (918) forced by these dreaded 
guards to abdicate in favour of Selim, the youngest of his 
three sons. This prince had already been in open revolt 
against his father ; but hia determined and warlike char- 
acter had won for him the esteem of the Turkish prsetoriaus. 
BAyezid’s health, which had long been failing, gave way 
under this blow ; and the old sultan <Ued three days after 
his deposition, at a little village on the way to Demitoka, 
whither he was going to end his life in retirement. 

Selim I. was personally the greatest of the Ottcasan 
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monarclks : his unflinching courage and tireless Tigour were 
not more remarkable than his political sagdcity and his 
literary and poetic talents ; but so merciless was he that 
he has always been known in Turkish history as Yawuz 
Selim or S^lXm the Grim, Happily for Europe he turned 
his attention to the neighbouring Muhammedan states and 
left the Christian powers in peace. Having caused both 
his brothers to be put to death, he marched against Persia, 
the king of which country had given refuge to the family 
of one <3 the hapless Turkish princes. The quarrel between 
them was further embittered by religious hatred ; the shah 
of Persia was the pillar of the SldHtes, as the Ottoman 
sultan of the Sunnites. Selim in his fanatical zeal 
had ordered a massacre of his Shi*ite subjects, in which 
forty-flve thousaqd persons suflbred death. The shih was 
eager to avenge the slaughter of his co-religionists. The 
janissaries showed signs of insubordination upon the inarch, 
but Selim resolutely maintained order and reduced them 
to submission. At length they came upon the Persian 
host drawn out on the plain of Chaldiran, where a great 
battle was fought, which ended in the rout of the Persians 
and left the way to Tabriz, the residence of the Persian 
king, open to the sultan. Thither Selim proceeded ; but 
eight days later he set out on his homeward march. The 
battle of Chaldiran brought no addition of importance to 
the empire; but the districts of Diy4r-Bekr (Diarbekr) 
and Kurdistdn, through which the army had passed on the 
way to Persia, were completely subdued and annexed to the 
Ottoman dominions. Sellm^s next important camjyaign 
was against the Memldks of Egypt. This body of Eastern 
chivalry offered a most gallant resistance to the ‘Osmdniis ; 
but, possessing no artillery, which they disdained as un- 
becoming men of valour, they were defeated in a series 
of engagements, and 8elim and his army entered Cairo as 
conquerors in 1517 (923). The results of this war were 
momentous and far-reaching: the Ottoman empire was 
greatly increased by the ad^tion of Egypt, Syria, and the 
Hej4z, of all of which the MemldkB had been lords ; the 
caliphate of Isldm was won for the house of *Osmiin, Selim 
constraining the representative of the old Abb&sid family, 
who resided, a purely spiritual prince, at Cairo, to make 
over to him and his heirs the rights and privileges of the 
succosBors of the Prophet. The sultan at the same time 
acquired from him the sacred banner and other relics of 
the founder of IsUin, which had been handed down to the 
Arabian prince from his fathers, and which are now pre- 
served in the seraglio at Constantinople. On his return 
Selim set himself to strengthen and improve his fleet, 
doubtless with a view to the conquest of Bliodes. He 
died, however, in 1520 (926), before his extensive prepara- 
tions were completed. This sultan reigned only eight 
years, but in that short time he almost doubled the extent 
of the Ottoman empire. 

Suleymdn 1., who succeeded his father Selim as sultan, 
had not been long on the throne before he found himself 
involved in a war with the king of Hungary. Ho marched 
northwards with a powerful army and wrested from the 
enemy several places of importance, including the strongly 
fortifled city of Belgrade. Having left a large garrison 
in this city, which was regarded as the key to the Chris- 
tian lands north of the Danube, the sultan returned to 
Constantinople, where he continued his fatherib work of 
creating a strong and eflScient Ottoman fleet. When all 
was ready SuleymAn set out for Bhodes, determined to 
wipe away the ^grace of his ancestor's second failure, as 
he had done that of his flrst. The conquest of Egypt had, 
moreover, rendered the possession of Bhodes necessary to 
the Tarl», as the passage between Constantinople and 
their new acquisition could never be safe so long as that 
island remained in hostile hands. The Knights of St 


John met the attack in a manner worthy of their illustri- 
ous order ; but the overwhelming force of the Ottomans and 
the hopelessness of any relief compelled them to accept the 
sultan's terms. These were highly honourable to the de- 
fenders, who were permitted to retire unmolested, while 
SuleymAn pledged liimsolf to respect the Christian religion 
in the island, which now, 1522 (929), became his. Four 
years after the conquest of Bhodes the sultan again 
invaded Hungary, where in the renowned battle of Mohaez 
he annihilated the army of the Magyars and slew their 
king. Thence he marched along the Danube to Buda- 
Pesth, which opened its gates to him, and there he rested 
a little while before starting on his homeward way. The 
disturbed state of •Asia Minor hastened Suleym&u's depart- 
ure ; but in throe years (1529) ho was back at Buda, osten- 
sibly as the ally of Zapolya, an Hungarian who claimed 
the throne left vacant by Louis, who fell at Mohaez. 
Ferdinand of Austria had opposed the claim of Zapolya, 
who thereon had applied to the sultan foi aid, which that 
monarch was most willing to accord. The troops of 
Ferdinand being driven from Buda, SuleymAu, accom- 
panied by his prot^gA, advanced upon Vienna. On 27th 
September 1529 the vast Turkish host, under the personal 
command of one of the greatest of the family of 'OsmAn, 
laid siege to the capital of the German empire, and on the 
14th of the following month, after a most desperate assault 
carried on for four days, the invaders were compelled to 
retire, leaving the city in the possession of its heroic 
defenders, torrent of Turkish military might had 

now reached its northern limit ; once again it vainly swept 
round the walls of Vienna, but further it never w^ent, 
SuleymAn next directed his arms against Persia, from 
which country bo won a large portion of Armenia and *ir«*ik 
as well as BaghdAd, the old capital of the ^AbbAsid caliphs. 
In 1542 he was again in Hungary, having been appealed 
to by tbe widow of Zapolya on l>ehalf of her infant son 
against the pretensions of Ferdinand. SuleymAn promised 
to place the child upon the throne when he should be of a 
proper ar^e ; in the meantime he treated Hungary as an 
Ottoman province, dividing it into sanjaks or military dis- 
tricts, and garrisoning Buda and other important cities 
with Turkish troops. Six years later a truce for fi\e years 
was concluded between the sultan and Ferdinand, whereby 
almost all Hungary and Transylvania were made over to 
the former, who was also to receive a yearly present, or 
more correctly tribute, of thirty thousand ducats. The 
Turks, now at the zenith of tlieir power, were the terror of 
all around them. The achievements of the Ottoman navy 
during the reign of SuleymAn were hardly, if at all, less A 
remarkable than those of the army. Khayr-ud-Dln, tbe^* 
Barbarossa of the Europeans, won Algiers for Turkey, and 
held the Mediterranean against the fleets of Spain and 
Italy ; Torghud added TrijK)!! to the empire ; and PiyAla 
routed the galleys of Genoa, Florence, Naples, and Malta 
off the isle of Jerba. But fortune did not always smile 
upon the crescent. In 1565 (973) SuleymAn sustained 



to the order by Charles V. on its expulsion from Rhodes. 
A powerful Turkish army and fleet, coniinanded by officers 
of renown, were accordingly despatched U\ win Malta for 
the Ottoman crown ; but so valiantly was it del ended that 
the Turks were forced to withdraw \vith a loss of twenty 
five thousand men. SuleymAn died in harm ss In 1 566 
(974), when seventy-six years of age, he cntere<l Hungary 
for the last time, summoned thither to aid his vassal, young 
Sigismund Zapolya. Sziget, a place which had foiled the 
Turks on previous occasions, was the first object of attack 
Count Zrinyi, the governor, determined to resist to the last, 
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SO the Ottomans found themselves compelled to undertake 
the siege of this comparatively unimportant town. There 
on the night of 4th September the great sultan died, and 
a few hours later Count Zrinyi and his brave companions 
perished amid the smoking ruins of the fortress they had 
most nobly held. Under Suleym&n I., whom Euroi>ean 
historians call the Magnificent, but whom his own i)eople 
style Kiiuiini or the Lawgiver, the Turkisli einidre attained 
the suinmit of its power and glory. The two great dis- 
asters, at Vienna and Malta, were eclipsed by the number 
and brilliancy of the sultan's victories, by which largo and 
important additions were made to the emiiire in Europe, 
Asia, and Africa. 

[m Selim II., the unworthy son and successor of the Magni- 
ficent SuleyinAn, was the first C)ttoman monarch who 
shrank from leading his army in person. He was a man 
of mean and ignoble character, whose solo pleasure seems 
to liAve consisted in the indulgence of his degraded tastes 
and vicious appetites. The first conflict between the Turks 
and the Russians occurred in his reign. In view of a 
threatened war with Persia, the grand vizier Sokolli con- 
ceived the idea of uniting the rivers Don and Volga by a 
canal, by means of which an Ottoman fleet could be sent 
into the Caspian. But in order to carry out this scheme 
it was necessary that the town of Astrakhan should be in 
the hands of the Turks. A considerable force was accord- 
ingly despatched from Constantinople to take possession 
of that city; but the Russian army which Ivan the 
Terrible sent to its relief drove back the Turks and their 
Tatar allies from before the walls, 1569 (977). Cyprus 
was the nes;t object of attack. This island, which belonged 
to Venice, was assailed and taken, though not without 
heavy loss, at a time of peace between the republic and 
the Porte, 1570-71 (978). The Christian powers of the 
Mediterranean were roused and alarmed by this act of 
treachery, and a maritime league was formed through the 
efforts of Pope Pius V., with Spain, Venice, and Malta for 
its most important members. On 7th Octol)er 1571 the 
Christian fleet, under the command of Don John of Austria, 
encountered the Ottoman ships, led by the galley of the 
kapudan pasha, Mu'ozzin-zAda *A11, just outside the Qulf 
of Lepanto. A furious conflict ensued, which resulted in 
the utter defeat of the Turks, their admiral being killed 
and their fleet almost annihilated. This famous fight, 
although it brought little immediate material advantage 
to the victors, was of the highest moral value to them ; for 
it broke the spell of Barbarossa, and showed that the 
Ottoman was no longer invincible on the seas. The only 
other event of importance during this reign was the final 
conquest of Tunis for Turkey by Kilij *Alf, who won it 
from the Spaniards in 1574 (982). Sollm 11. died miser- 
ably the same year. 

&(1 MurAd III., who now succeeded to the Ottoman throne, 
was no improvement upon his father ; he ruled in name 
only, all real power being in the hands of worthless favour- 
ites. As a natural consequence the empire b^an rapidly 
to decay ; corruption infected all ranks of official society, 

« e sultan himself selling his favoui^ for bribes; while 
e other great curse of old Turkey^ military insubordina- 
iif)ir, showed itself in a more threatening aspect than ever. 
The janissaries mutinied on several occasions, and each 
time compelled the weak MurAd to accede to their demand. 
Notwithstanding this wretched state of affairs, some exten- 
sive and important, though not permanent, additions were 
made to the empire. These, consisting of Azerbijan and 
Georgia — the latter had been in alliance with Persia— were 
the result of a campaign against the last-named country, 
the internal condition of which was then even worse than 
that of Turkey. Transylvania, Moldavia, and Walachia 
rose in revolt, encouraged by the war which broke out in 
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1593 between Turkey and Austria. In 1694 hosii^ties 
with Persia* were resumed; and early in the following 
year MurAd died, leaving the empire to his eldest son 
Muhammed III. 

Things had been going very badly in the war with 
Austria, when in June 1596 the grand vizier and the mufti, Hb 
joining their voices with that of Sa‘d-ud-Dln the historian, 
prevailed upon the now sultan, whose character resembled 
only too closely that of hU father, to place himself at the 
head of the Ottoman army which was about to march into 
Hungary. Four months later Muhammed met the imperi- 
alists under the archduke Maximilian, and the Transyl- 
vanians led by Prince Sigismund, on the marshy plain of 
Keresztes, whore a battle lasting throe days took place. 
Although at one time things looked so hopeless for the 
Turks ^at the sultan would have fled but for the entreaties 
and remonstrances of Ba^d-ud-Din, the ^OsmAnlis gained 
a com 2 >]ete and decisive victory. But nothing came of 
it; for Muhammed, instead of following up his success, 
hastened back to Constantinople to receive the congratu- 
lations of his courtiers and to resume his indolent and 
voluptuous life. Nothing else worthy of note occurred 
during his inglorious reign. He died in 1603 (1012). 

Muhammed III. was the last heir to the Ottoman 
throne who was entrusted with the government of a pro- 
vince during his father’s lifetime ; henceforth all the sons 
of the sultan were kept secluded in a pavilion called the 
Kafes or cage in the seraglio gardens. This new system, 
which was necessarily very prejudicial to the character of 
tlie future rulers, had its origin in the same dread of livals 
that caused a sultan in those times to put all his brothers 
to death immediately on his accession. 

The reign of Ahmed I. is not marked by any event of Ahmed 
importance. The peace of Sitavorok (Zsitvatorok) between 
Turkey and Austria, 1606 (1015), made no change of any 
moment in the territorial possessions of either power, but 
is interesting as being the first treaty in which an Ottoman 
sultan condescended to meet a Christian prince on a footing 
of equality. Hitherto the Turkish monarchs had affected 
to grant merely short truces to their European enemies. 

But this peace was to be permanent ; the annual payment 
or tribute of thirty thousand ducats by Austria was to be 
discontinued; and the aml)a8aadorB sent from the Porte 
wore now to be ofiicials of rank, and not, as formerly, 
menials of the palace or camp. 

Ahmed died in 1617 (1026) and was succeeded byhisMustai 
brother Mustofa I. Up till this time the succession had 
been regularly from father to son ; but, as Mustefa’s life 
had been spared by his brother on his accession, that prince 
now ascended the throne in preference to *OsmAn, the 
eldest son of Ahmed 1. This arose from the peculiar nature 
of the Turkish law of succession, which gives the throne 
to the eldest male relative of the deceased sovereign. 
Mus^fa was, however, imbecile ; so after a reign of throe 
months he was deposed, and his nephew 'OsmAn, though 
only fourteen years of age, seated on the throne in his 
ste^. 

An unsuccessful war with Persia, which had been going 'Oamh 
on for some time, was now brought to an end by a treaty 
which restored to tlie shAh all the territories conquered 
since the days of Selim II. In 1621 the sultan led his 
troops against Poland, partially with the view of weaken- 
ing the janissaries, whom he justly regarded as the most 
deadly enemies of his empire. This ex|)edition was not 
attended by any important results, neither Turks nor Poles 
gaining a decisive advantage. On his return ‘OsmAn 
formed another plan for freeing himself from his tyranni- 
cal soldiery : he gave out that he was going to make the 
pilgrimage to Mecca, but his real intention was to proceed 
only as far as Damascus, there place himself at the head 
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of an Asiatic army, and march against the janissaries and 
sipiUs in Constantinople. But the janissaries heard of 
this design and rose in revolt. Incited by a vizier whom 
*Osmin had deposed, they seized their sovereign and 
dragged Um to the state prison of the Seven Towers, 
where shortly afterwards be was foully murdered by the 
traitor minister, 1622 (1031). 

The wretched Mustafa was again raised to the throne, 
only to be deposed fifteen months afterwards in favour of 
Murdd, the eldest surviving brother of 'Osmdn. 
imdd In Murdd IV., who succeeded to the supreme power in 
V* 1623 (1032), when a child of eleven years, Turkey had 
once more a sultan of the old 'Osmdnli type. Since the 
death of Snleymiin the empire had been cursed with a suc- 
cession of rois faineatUe^ under whom it had rapidly fallen 
to decay. The vigour and courage of the new sultan 
stayed it for a while upon its downward course, and re- 
stored to it something of its bygone glory. While still 
quite young, Murdd had been compelled by the mutinous 
janissaries to deliver into their cruel hands his favourite 
vizier, Hdfiz Pasha. This embittered him against that 
corps, and, when soon afterwards the soldiers began openly 
to discuss his depositi<m, MurM swiftly and suddenly cut 
off the ringleaders and all others whom he suspected of 
disloyalty; this struck fear into the hearts of the dis- 
affected soldiers, who, finding themselves without any to 
organize or direct them, returned to their allegiance. 
Murdd next turned his attention to checking the intoler- 
able corruption and abuses which pervaded every depart- 
ment of the state. He had but one simple though terribly 
drastic method of reform, — the execution of every official 
whom he even suspected of any malpractice. Having re- 
stored some sort of order in his capital, Mur^d marched 
against Persia and recaptured the city and district of 
Erivan. In 1638 (1048) he undertook a second and more 
important campaign against the same power. His object 
was the recovery of Baghdad, which had been taken by 
the shAh's trooj)s some sixteen years before. The Persians 
resisted long and gallantly, but at length the Turks carried 
the city by storm, when Mur^d disgraced himself by the 
slaughter of a vast number of the inhabitants. By the 
peace which followed Turkey restored Erivan to Persia, 
but retained BaghdAd, which has been in its hands ever 
since. MurAd on his return entered Constantinople in 
triumph. This sultan died in 1640 (1049); his death is 
said to have been hastened by habits of intemi)erauco, 
which lie had contracted towards the close of his life, 
br&hlm. IbrAhlm, the brother of the late sultan, now mounted 
the Ottoman throne. He was another of those wretched 
princes who gave themselves up to the indulgence of their 
own follies and vices without bestowing a thought upon 
the welfare of their people or the prosjicrity of their 
country. All the evils that had been curbed for a time 
by the stern hand of MurAd broke out atresli and in worse 
form than before. The sultan himself was the most venal 
of the venal. Shut up in tlie seraglio, he thought of 
nothing but the gratification of his own and his favourites’ 
caprices; gem -encrusted coaches and pleasure-boats, and 
carpets and hangings of richest sable for liis rooms, were 
among the objects for which he plundered his people and 
sold every office to the highest bidder. This went on for 
eight years, till at length his subjects, weary of his ex- 
actions and tyranny, deposed him, and made his son Mu- 
liammed, then only seven years of age, sultan in his room. 
The only events of note that occurred during IbrAhfm’s 
tenure of power are the capture of Azoff from the Cossacks 
and the occupation of Crete. This island, which was then 
in the hands of Venice, was soon overrun, but it was not 
till well on in the next reign, after a siege of twenty y^rs, 
that the Ottomans succeeded in taking Candia the capital. 
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The minority of Muliammed IV., who became sultan in Muh 
1 648 (1058h was marked by all the troubles and evils that 
might have been anticipated, until the grand vizierate was 
conferred on Koprili Muhammed in 1656 (1067). This 
statesman, who was be\oiity years old when he entered 
upon the duties of prime minister of Turkey, was the 
founder of an illustrious iamily of viziers, whose integrity 
and strength of character did much to counteract the per- 
nicious influence of degenerate sultans and to prop up for 
a season the declining empire. Cdd Koprili accepted the 
office of grand vizier only upon condition of receiving abso- 
lute power ; this he employed niucli in the same way as 
MurAd IV. had done when he set about the w’ork of reform : 
be executed every one who fell under hit* suspicion. He 
died in 1661 (1072), leaving the vi/ierate to Ins son FAzil 
Alimed. Ahmed was, like liis father, a man of great 
ability, and happily for Turkey he enjoye<l the complete 
confidence of the young sultan, wdio cared for nothing but 
the chase, whence ho is called in the Ottoman histories 
Avji Muliammed or Muhammed the Huntsman. Before 
long Ahmed was called on to lead the Tiiikish anny 
against Austria. He took Meuhausel and se^(lal places 
of little importance ; but near the convent of St Qotthard 
(on the Raab) lie was completely defeated in 1664 (1075) 
by a smaller Christian force under Montecuciili. A truce 
for twenty years on the basis of the treaty of Sitavorok 
was the resffit of this battle ; the Ottomans, however, re- 
tained N euhausel. Ahmed next appeared in arms in Crete, 
for the purpose of bringing to a close the siege of Candia, 
which had been going on ever since 1648 ; but it was not 
till other three years had passed that Ihe brave garrison 
opened the gates to the grand vi/ier, in 1669 (1079). The 
sultan himself was induced to head the next cam])aign, 
which w’as undertaken on behalf of the Cossacks ot the 
Ukraine, who had erased the protection of the Porte 
against Poland. The Turks took the cities of Kamenetz 
and Lemberg, whereupon King Michael sued for peace, 

1672 (1083), and promised to make over ^odolia and the 
Ukraine Turkey ami to pay an annual tribute of 220,000 
ducats. The bultan accepted these terras and returned 
homo in triumph ; but tho Poles refused to be bound by 
them, and under the command of Sobitbki they attacked 
and defeated tho troops of Ahmed I*asha. The war lasted 
till 1676, w'hen it was brouglit to an end by the treaty of 
Zurawno, which left the sultan in possession of J^odoliaand 
almost all the Ukraine. Throe da}8 after this peace w^as 
signed Ahmed I’a&ha died. Few men have done more to 
ruin their country than Kara Mus^fa, who succeeded 
Ahmed in the grand vizierate. IJis jiet scheme was the 
conquest of Cermany and the establishnn nt of a great 
Turkish province between the Danube and the Bliine, with 
himself as nominal viceroy but virtual soveieign. He 
accordingly marched with an enormous army, ])rol>al>l} not Siege < 
far off half a million strong, against Vienna. Jii 
summer of 1683 (1094) this mighty host api>cared bofoie 
tho walls of the Austrian capital. For an account of the 
siege, see vol. xix. ji. 296. A few weeks after his dlsconi 
fiture Kara Mustefa w'as executed at Ikigradc liy the 
sultan’s orders. Venice and Bussia now declared ifai 
against Turkey; misfortune followed iiiisl^irtiine ; city after 
city was rent away from tht‘ empire , the Aubtnans were 
in pobbessionof almost the whole of Hungary, ilic Italians 
of almost all the Morea. At length a severe del eat at 
Mohaez, where SuleymAn had tnmnplied >ears before, 
exhausted the patience of the soldiery, and Muhammed 
IV. was deposed in 1687 (1099). 

The first year of the reign of SuleymAn TT wdio sue- 8uley- 
ceeded his brother, was marked by a serious mutiny of the 
janissaries of the capital, who, aided by the dregs of the 
population, created a reign of terror in Constantinople, 



during which they pillaged the palaxsea of the principal 
officers of the government and murdered the grand vizier, 
along with many of the members of his household. The 
Austrians, under Charles of Lorraine, Louis of Baden, and 
Prince Eugene, were carrying all before them in the north : 
Erlau, Belgrade, and Stuhlweissenburg fell into their hands; 
and by the end of 1689 the Ottomans had lost almost all 
their former possessions beyond the Danube. Meanwhile 
the Venetian leader, Morosini, was equally successful in the 
Morea, completing the conquest of that province, which he 
added to the dominions of St Mark. When matters had 
come to this pass, the sultan summoned an extraordinary 
meeting of the divan to consult on the measures to be 
taken to meet the danger threatening on every hand. By 
the unanimous advice of his ministers, SuleymAn appointed 
to the grand vizierate Koprili-zdda Mustafa, another son of 
old ICoprili MuJ^mmed. This statesman, who had been 
trained in the duties of office imder his lather and brother, 
worthily upheld the high name of Ills house. He gave up 
the whole of his gold and silver plate to bo coined into 
money wherewith to pay the troops ; he sought out the 
best men to fill positions of trust and responsibihty in the 
army and navy ; and he exercised and encouraged a 
and just policy of toleration towards the Christian subjects 
of the sultan. Such was the confidence which his high 
character and illustrious connexion inspired that large 
numbers of volunteers hastened to join the Turkish hosts ; 
and in a very few weeks from the time when he took com- 
mand of the army Mus^fa had driven the Austrians out 
of Servia, and Belgrade once more leceivcd a garrison of 
Ottoman troops. Mustafa returned in triumph to Con- 
stantinople, where, early in the summer of 1691 (1102), 
Suleym^ IL died, and was succeeded on the throne by 
his brother Ahmed II. 

,sd The most important event which occurred during the 
brief and disastrous reign of this monarch was the defeat 
and death at Slankamen (Szlankament) of Koprili-zdda 
Mustafa, who in August 1691 advanced from Belgrade to 
attack the Austrians under Louis of Baden. The un- 
fortunate result of the battle was in great measure owing 
to the rashness of the vizier, who, in opposition to the 
advice of the oldest and most experienced of his officers, 
refused to await behind the hnes the attack of the enemy. 
The Ottomans fought with desperate courage ; but the day 
was decided against them by the death of Mustafa, who 
was shot while cutting his way through the Christian ranks. 
Ahmed It. reigned for four years, during which the hapless 
empire, besides continuing to suffer defeat at the hands of 
foreign foes, was visited with the curses of pestilence and 
domestic insurrection. 

itfa On the death of Ahmed II. in the year 1695 (1106) 
Mustafa II., son of Muhammed IV., was girt with the 
sword of *Osmdn. The new sultan, aware of the pitiful 
condition to which the empire had sunk, in part, at 
least, through the negligence and indifference of his pre- 
decessors, resolved to restore the old Ottoman usages, and 
placed himself at the head of his armies. His first cam- 
paign was altogether successful: he recaptured several 
iaftmrtant fortresses and totally defeated a great Austrian 
artqy. Daring the following winter he worked hard to 
repair the finances and bring the forces of the empire 
into a hi^er state of efficiency ; and, when he set out in 
the spring against the Austrians, fortune continued to 
smile upon his banners. He defeated the duke of Saxe, 
raised the siege of Temesvar, and strongther^ed the garri- 
sons of those fortresses which Turkey still held in 
Hungary. But in the next year, 1697, dl was changed : 
Prince Eugene was at the head of the Austrians, and on 
the banks of the Theiss, near Zenta, the Turks sustained 
an overwhelming defeat, which compelled the sultan to 


retreat to Temesvar. Thence he returned to Constant!** 
nople, and never again led an army against the enemy. 
Becourse was once more had to the house of Koprili, and 
Amtga-z^a Huseyn, a nephew of old Kbprili Mull^ammed, 
was promoted to &e grand vizierate. Hueeyn raised fresh 
troo^ ; but he saw that what was really needful was peace^ 
and this he succeeded in bringing about At Carlowitz Pesos of 
on 26th January 1699 a peace was arranged, throwh the^^k)- 
intervention of England and Holland, between Turkey 
on the one hand and Austria, Venice, Eussia, and Poland ^ 
on the other. The basis of the treaty, agreed to with 
certain modifications, was that each power should retain 
the territories in its possession at the time of opening 
negotiations. This arrangement left Austria iu possession 
of Transylvania and almost all Hungary and Blavonia; 

Venice remained mistress of its conquests in Dalmatia 
and the Morea; Poland received Fodolia; and Russia, 
which under Peter the Great was only now becoming con- 
scious of its strength, retained Azoff, which it had wrested 
from Turkey three years before. Huseyn Pasha took 
advantage of the restoration of peace to check the disorders 
which had sprung up in various parts of the empire, and 
to endeavour to effect much- needed reforms in many de- 
partments of the state. But unfortunately his efforts were 
thwarted by others less disinterested than himself ; and, 
broken-hearted by the calamities of bis country, he retired 
from office three years after the peace of Carlowitz, and 
very shortly afterwards died. MusUfa IT. very soon 
followed the example of his minister, and abdicated in 
1703 (1116) in favour of his brother Ahmed III. 

Although the peace of the empire was often broken Ahmed 
during his reign, Ahmed HI. was not of a warlike disposi- 
tion, and all the representations and entreaties of Charles 
Xn, of Sweden, who after the disaster of Pultowa had 
taken refuge in Turkey, failed to induce him to re-open 
hostilities with the czar. In 1710 Nu^dn Pasha, son of 
AmujVzdda Huseyn, and the last of the Koprili family, was 
ap|)ointed grand vizier. Though able and tolerant, he was 
so much addicted to interfering in the business uf his sub- 
ordinates that he became the object of general dislike, 
and was dismissed from his ofi!ice after holding it for four- 
teen months. The menacing preparations of Russia in the 
south had more influence with the Porte than the praycra 
of the Bwedish king, and in 1711 the new grand vizier, 

Baltaji Muhammed, mardied into Moldavia to meet the 
forces of Peter the Great, who had formed an entrenched 
camp near the village of Hush, on the right bank of the 
Pruth. Here the vizier blockaded him, and after two days^ 
severe fighting compelled him to surrender with all his 
army. By the treaty which followed the czar pledged 
himself, among other things, to restore the fortress of Azoff 
and all its dependencies to the sultan, and to grant the king 
of Sweden a free and safe passage to his own country 
through the Muscovite dominions. The lenity of Baltoji 
Muhammed in not destroying the czar and his army when 
they were within his grasp caused such discontent at Con- 
stantinople that he was dismissed from the vizierate, which 
was conferred on *A11 Pasha, known as Ddm^d *AU or *Ali 
the Son-in-Law, from the circumstance of his having 
married a daughter of the sultan. This vizier distinguished 
himself by winning back from Venice tiie whole of the 
Morea in a sipgle campaign (1715). His next venture, 
a war against Austria, undert^en in the following year, 
had a very different issue, he himself being slain and his 
army routed in a great battle at Peterwardein. Next year 
Prince Eugene, the conqueror of D4m^ *Ali, laid siege to 
Belgrade, whhffi he forced to capitulate after driving oS a 
large army sent by the Turks to its relief. These evente ^aty i 
led to the peace of Passarowitz in 1718, by which Austria 
acquired that portion of Hungary which had remained in 
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the poseeBsicm of Turk^, as well ae extensive territories in 
Servia and Walachia. The grand vizier Ibrihim, another 
scm-in»law of the sultan^ who was at the head of a&ini from 
1718 to 1730, eontrived to secure for the empire an un- 
usually long respite from internal disorders ; but the sultan’s 
love of costly pomp and splendour and the luxurious magni- 
ficence of hia court rendered him so unpopular that, in 
consequence of a riot in the autumn of 1730 (1143), he 
voluntarily abdicated the throne^ and his nephew Mahmiid 
I. became p4didi4h in his stead. (b. w. a.) 

Hutory from 1718, 

With'ibhe treaty of Passarowitz the Venetian republic 
disappears from the scene of Turkish warfare. Kussia 
gradually becomes a more formidable enemy than Austria ; 
and the subject Christian races imperceptibly enter on the 
first stages of national consolidation and revival. After 
the long and resultless war with Persia hostilities again 
broke out with Bussia in 1736. Marshal Munnich stormed 
the lines of Perekop and devastated the Crimea ; but he 
was unable to maintain hia army there and retreated with 
greatly diminished forces. Azoff was taken by General 
Lascy ; and in the following year Otchakoff fell into the 
hands of Miinnich, while the Crimea was again invaded 
and ravaged. Austria now joined Kuasi^ and the Porte 
liad to sustain a war in Servia and Bosnia as well as on 
the coasts of the Black Sea. The double combat was 
carried on with very different results. While the Bussians 
won victory after victory, and finally penetrated into the 
heart of Moldavia, the Austrians were defeated and driven 
across the Danube. On their advancing from Belgrade 
in the summer of 1739 they were defeated with great loss 
at Krotzka, and compelled to sue for peace. The treaty 
of Belgrade, which was si^ed on Ist September 1739, 
restored to the Porte Belgrade and Orsova, with the 
portions of Servia, Bosnia, and Walachia Mhich it hod 
ceded to Austria at the peace of Passarowitz. Bussia, 
unable to continue the war with a victorious Turkish army 
ready to fall upon its flank, had to conclude peace on very 
moderate terms. It receiv^ Azoff, but under a stipulation 
that the fortifications should be razed, and that no Bussian 
vessels of war should be kept either on the Black Sea or 
on the Sea of Azoff. The peace was the last advantageous 
one made by the Porte without allies ; and the succeeding 
thirty years were on the whole a period of respite from 
misfortune. 

After this followed the wars with the empress Catherine, 
before whose genius and resources it soem^ as if Turkey 
must inevitably sink into nothingness. The first contest 
was provoked by the armed intervention of the empress in 
Polish affairs and her well-known intrigues with rebellious 
subjects of the Porte. War was rashly declared by Mu&^a 
in. in October 1768. In 1769 the Bussians entered 
Moldavia and captured the fortress of Choezin (Chotim) ; 
in the following year their armies made good the conquest 
of Moldavia and Walachia, while a fieet from the Baltic 
entered the Greek Archipelago and landed troops in the 
Morea. The Greeks of the Morea rose in insurrection; 
they were, however, overpowered, and the small Bussian 
force withdrew, leaving the Greeks to the vengeance of 
their conquerors. At sea the Turks suffered a severe defeat 
near Chios, and their fleet was subsequently blockaded and 
set on fire in the Bay of Tchesme, the principal ofiicers in 
the Bussian navy being Englishmen. Assistance was, 
moreover, given by the Bussians to Ali Bey, a Mameluke 
chieftain who was in rebellion against the Porte in Egypt, 
and to Tahir, a sheikh who had made himself independent 
at Acre. In 1771 the Bussians invaded and conquered 
the Crimea. Austria now took alarm, and signed a con- 
vention with the Porte preparatory to armed intervention. 


But the partition of Poland reunited the three neighbour- 
ing Christian powers and prevented a general war. An 
armistice was agreed upon between Bussia and the Porte, 
and negotiations followed. These were broken off in 1773. 

The Bussians crossed the Danube, and, though unsuccess- 
ful in their attempts upon Bilistria and Varna, so com- 
pletely defeated the Turkish forces in the field that on 
21st July 1774 the Porte concluded peace at Kutchuk- 
Kainardji ’ . vlrr conditions more unfavourable than those 
which it had rejected in the previous year. The Tartar 
territory of the Crimea, with Kuban and the adjoining 
districts, was made into an independent state, Bussia 
retaining Azoff, Kertch, and Kinburn. Moldavia and 
Walachia were restored, but on the condition that, as 
occasion might require, the Bussian minister at Constati- 
tinoplo might remonstrate in their favour. Russia, in fact, 
was given a species of piotectorate over these provinces. 
Permission was given to Bussia to erect a church in Con- 
stantinople, and the following engagement was made : 

The Porte promises to protect the Christian religion and 
its churches; and it also allovs the court of Bussia to 
make upon all occasions representations as well in favour 
of the new church at Constantinople os on behalf of its 
ministers, promising to take such representations into con- 
sideration.” Out of this clause arose the claim of Bussia 
to the right of protection over all the Christian subjects 
of the Porte, though the specific right of intervention v^as 
clearly attached only to a single chuich and its ministers. 

By other clauses in the treaty the obligations restraining 
Bussia from making fortifications and placing ships of wai 
on the Black Sea were annulled. It received the right 
of free navigation for its merchant ships on all Turkish 
waters, and the right of placing consuls at all Turkish 
ports. These last two conditions were of great historical 
importance through their effect upon Greece. The consuls 
appointed were usually Greek traders, and permission to 
carry the Bussian flag was indiscriminately given to Greek 
vessels. Hence there followed that -great development ot 
Greek commerce, and of the Greek mei chant navy, which 
in half a century made the insurgent Greeks more than a 
match for the Turks at sea. 

The stipulation that the Crimea and adjoining districts 
should be made into an independent state was of course 
not intended by Russia to be anything more than a veil for 
annexation; and in 1783 Catherine united this territory to 
her dominions. She had now definitely formed the plan 
of extinguishing Turkish sovereignty in Em ope and placing 
her younger grandson on the throne of a restoied Greek 
kingdom. The boy was named Constantine; his whole 
education was Greek and such as to fit him for the throne 
of Constantinople. Joseph II. of Austria threw himself War 
eagerly into the plan for a partition of the Ottoman empire, 
and in 1788 lollowcd Russia into war. While the RusHiun*- 
besieged Otebakoff, Joseph invaded Bosnia; but he 
unsuccessful and retired ingloriously into Hungary. Otcha- 
koff was stormed by Buwaioff on 16tli December 1788. 

In the following year the Turkish armies wore oierthrown 
by Suwaroff in Moldavia and by the Austrian Laudon 
on the south of the Danube. The fate ol the Ottoman 
empire seemed to tremble in the balance ; it was, how- 
ever, saved by the convulsions into which Josc]»h’s reckless 
autocracy had thrown his own dominions, and by the trijde 
alliance of England, Prussia, and HolKind, now formed by 
Pitt for the preservation of the balance of j)Ower m Eurc»pe. 
Joseph died in 1790; his successor TiOoiuiJd II. enteied 
into negotiations, and concluded peace at Sistova in August 
1791, relinquishing all his conquests except a small district 
in Croatia. Catherine continued the war alone. Ismail 
was captured by Suwaroff with fi‘arful slaughter, and the 
Bussian armies pushed on south of the Danube, Pitt, with 
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the triple alliance, attempted to impose bis mediation on 
the empress Catherine, and to induce her to restore all 
her conquesta She refused, and both Prussia and Eng- 
land armed for war ; but public opinion declared so strongly 
against the minister in England that it was impossible for 
him to pursue his plan, Catherine nevertheless found it 
in her interest to terminate the war with the Porte. Poland 
claimed her immediate attention ; and, adjourning to a 
more convenient season her designs upon (Constantinople, 
she concluded the treaty of Jassy in January 1792, by 
which she arlded to her empire Otchakofij with the sea- 
board as far as the Dniester. The protectorate of Russia 
over Tifiis and Kartalinia was recognized. 

Catheriuo’s successor Paul (1796-1801) made it hia 
business to reverse his mother’s policy by abandoning the 
fairs attack on Turkey. Bonaparte’s invasion of Egypt and 
iiypt the destruction of the French fleet by Nelson at the battle 
of the Nile led the Porte to join the second coalition 
against France. Bonaparte, invading Syria, was checked 
and turned back at Acre, wheie Jezzar Pasha was assisted 
in his strenuous defence by an lilnglish squadron under 
Sir Sidney Smith. A Turkish army was meanwhile trans- 
ported from Rhodes to the Egyptian coast. This army was 
destroyed by Bonaparte on his return to Egypt at the 
battle of Aboukir on 25th July 1799, after which Bona- 
parte set sail for France, leaving the Egyptian command 
to K16ber. Kleber, cut off from all communication with 
France and threatened by superior Turkish forces, entered 
into a convention at El Arish for the evacuation of Egypt. 
This convention, liowever, was annulled by Lord Keith, 
the English admiral, and KKdier replied by giving battle 
to the Turks and defeating tlicm at Heliojiolis on 20th 
March 1 800. Egy})t was finally wrested f rom the French by 
the English exi)edition under Abercromby, and restored to 
the sultan. The Ionian Islands, which France had taken 
from Venice at the time of the treaty of Cainpo Formio, 
were conquered by a combined Russian and Turkish force, 
and were established as a republic, at first under the joint 
protectorate of Russia and the Porte, afterwards under 
the sole protectorate of Russia. The former Venetian 
ports on the mainland of E})irus and Albania were given up 
to Turkey. Somewhat later, under pressure from St Peters- 
burg, the sultan undertook not to remove the hospodars, 
or governors, of Walachia and Moldavia without consult- 
ing Russia, and to allow no Turks except merchants and 
traders to enter those tt‘rritories. 
ternal On tlie restoration of peace France reassumed its ancient 
idi- position as the friend and ally of the Porte. The sultan 
*^ire throne was Selim III. (1789-1807). Though 

^ * the results of the war of the second coalition had been 
favourable to Turkey, the Ottoman emi»iro was in a most 
perilous condition. Everywhere the provincial governors 
were making themselves independent of the sultan’s author- 
ity ; a new fanatical sect, the Walihalioes, had arisen in 
Arabia and seized upon the holy places ; the janissaries 
^ were rebellions and more formidable to their sovereign 
than to a foreign enemy ; and the Christian races were 
beginning to aspire to independence. It had seemed 
for a while as if the first to rise against the Porte 
wipuld be the Greeks, among whom the revolutionary 
inflaencoB of 1789 and the songs of the poet Khegas, put 
to death by the Turks in 1798, stirred deep feelings of 
^hatred against their oppressors. Circumstances, however, 
postponed the Greek revolt and accelerated that of the 
Servians. In the country immediately south of the Danube 
the sultan’s authority was defied by the janissaries settled 
about Belgrade and by Passwan Oglu, ruler of Widdin 
in Bulgaria. The pasha of Servia, hard pressed by these 
rebels, called upon the rayas to t^e up arms in defence 
of the sultan. They did so, and in 1804 the Janissaries 
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answered by a series of xaassaores in the Servian villages. 

The Servians now rose as a nation against the janissaries. Ssrvior 
Kara George became their chief, and in combination with^^^l^ 
the pasha of Bosnia, acting under the sultan’s orders, ex- 
terminated the janissaries or drove them out of the 
country. Victorious over ono oppressor, the Servians re- 
fused to submit to another. They carried on the war 
against the sultan himself, and at the suggestion of Russia 
sent envoys to Constantinople demanding that for the 
future the fortresses of Servia should be garrisoned only 
by Servian troops. 

When the third European coalition against France was Biffltul 
in course of formation Russian and French influences wereJJ^ of 
in rivalry at Constantinople. The victories of Napoleon 
in 1805 gave him the ascendency, and his envoy prevailed 
upon the sultan to dismiss, without consulting Russia, the 
hos|)odars of Walachia and Moldavia, who wore considered 
to be agents of the court of St Petersburg. This was a 
breach of the engagement made by the sultan in 1802, 
and it was followed by the entry of Russian troops into 
the principalities. England, as the ally of Russia, sent a 
fleet under Admiral Duckworth through the Dardanelles 
to threaten Constantinople. While the admiral wasted 
time in negotiations, the French ambassador, General 
Sebastian!, taught the Turks how to fortify their capital. 

The English admiral found that he could do nothing, and 
ropassod the Dardanelles, suffering some loss on the passage. 

The war on the Danul^ was not carried on with much 
vigour on either side. Alexander was occupied with the 
struggle against Napoleon on the Vistula ; Selim HI. was 
face to face with mutiny in Constantinople, liaving brought 
upon himself the bitter hatred of the janissaries by attempt- 
ing to form them into a body of troops drilled and disci|)- 
lined after the methods of modern armies. While the 
military art in Europe had been progressing for centuries, 
Turkey had made no other changes in its military system 
than those which belonged to general decay. Its troops 
were a more horde, capable indeed of a vigorous assault 
and of a stubborn defence, but utterly untrained in exer- 
cises and manceuvres, and almost ignorant of the meaning 
of discipline. Selim was a reformer in government and 
administration as well as in military affairs. He broke 
from the traditions of his palace, and began a new epoch 
in Turkish history; but the influences opposed to him 
were too strong, and a mutiny of the janissaries in Con- 
stantinople deprived him of his crown. Ho was allowed 
to live, but as a prisoner, while the imppet of the janis- 
saries, Mui^fa IV., was placed on the throne (May 1807). 

A few weeks after this event the treaty of Tilsit ended 
the war between France and Russia, and provided for the 
nominal mediation of Napoleon between Russia and the 
Porte. A truce followed between the armies on the Danube. 
Among the Turkish generals who had understood the neces- 
sity of Selim’s reforms, and who were j)re|*arod to support 
him against the janissaries, was Bairaktar, commander at Bairalt 
Rustchuk. As soon as the truce gave him freedom oftai. 
action, Bairaktar marched upon Constantinople. Loading 
his troops against the palace, ho demanded the restoration 
of Selim. As the imlace gates were closed, Bairaktar 
ordered an assault ; but at the moment when his troops 
were entering Selim was put to death. Besides Mustofa 
there was only one member of the house of Osman r^ain- 
ing, his brother Mahmfid, who concealed himself in the 
furnace of a bath until the palace was in the hands of 
Bairaktar’s soldiers. Ho was then placed on the throne Mahm 
(July 1808). For a while Bairaktar governed as grand U. 
vizier. Ho was rash enough, however, to dismiss part of 
his own soldiers from ConBtantino{>le. The janissaries 
attacked him in his palace. A tower in which he defended 
himself was blown up, and alter a battle in the streets of 
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Ckmatantwople between th^ janismietit and tibe remainder 
of Bairaktar’e troopii during which the dethroned sultan 
Mustafa was put to death, the janissaries remained con- 
querors^ and Mi4^m<id was forced to submit to their de- 
mands. T!h» innovations of the late reign were abolished, 
and for a while Mahmiid seemed content to reign as ser- 
vant of the reaction. 

It is well known that plana for the partition of the Otto- 
man empire occupied Napoleon and Alexander at Tilsit. 
Austria, though unwilling to see Sussia aggrandized, was 
prepared in the last resort to combine with &e dhunomber- 
ing powjsrs, if all attempts to prevent the execution of the 
plan by diplomatic means should fail. But after a few 
years the alliance declined and a war between France and 
Bussia was seen to be inevitable. Meanwhile the conflict 
on the Danube had been resumed, and the Servians were 
still in arms. The Russians had advanced into Bulgaria 
and captured Silistria. England, which had made peace 
with Turkey in 1809, sought to reconcile the belligerents, 
in order that the czar might be free to employ his whole 
lOB of force against Napoleon. In May 1812 a treaty was signed 
at Bucharest, by which Bessarabia was ceded to Bussia, 
" the river Pruth l>6(j|^ing the boundary of the two empires. 
The Porte in this treaty promised to grant an amnesty to 
the Servians, to leave to them the management of their 
internal affairs, and to impose upon them only moderate 
taxes. These promises, however, were neither accepted 
by the Servians as a sufficient concession, nor were they 
observed by the Porte. The Servians continued to fight, 
and ultimately secured their autonomy about 1817 without 
help from Bussia. 

MaluniiLd II. (1808-1839) was the only sultan of modern 
^ times who possessed the qualities of a great ruler. Brought 
up in the seclusion of the seraglio till the age of twenty- 
three, when he was suddenly placed on the throne, it is 
surprising that he should have shown the power, the re- 
solution, and the intelligence which marked his govern- 
ment. The difficulties of his reign were enormous. He 
belonged to an epoch when the Ottoman empire might 
fairly be considered as in actual dissolution. This he to 
some extent arrested, and the reforms which he effected, 
partial and imperfect as they were, have prolonged the 
existence of the Turkish state to our own day. The first 
and most obvious internal danger to be met was the insub- 
ordination of the provincial pashas. Against these rebelli- 
ous servants Mahmiid waged a persistent and unwearying 
war, now employing them against one another, now crush- 
ing them by his own armed force. One of the most for- 
Psslia midable was Ali Pasha of Janina, who had made himself 
sniiKi. master of Albania and part of Greece. When Mahmfid 
in 1820 threw his armies upon this chieftain, the outbreak 
of hostilities in Epirus was the signal for the insurrection 
of Greece. While Hypsilanti, grandson of a hospodar of 
Moldavia who had been put to death by the Porte, raised 
the standard of revolt in Moldavia, asserting that Bussia 
had promised the Christians its support, the Greeks of 
i«k re- the Morea rose and exterminated the Turkish i)opuiation 
^ among them. Hypsilanti was soon crushed ; and the ris- 
ing in the Morea was answered by massacres of the Greeks 
in the principal cities of the empire, and by the execution 
of Gregory, patriarch of Constantinople, the head of the 
Greek Oburch. These deeds of violence excited the utmost 
indignation in Russia. A despateffi was sent to Constanti- 
nople, calling upon the Porte to restore the churches which 
had been destroyed, to guarantee the inviolability of 
Christian worship in the future, and to discriminate in its 

S unishments between the innocent and the guilty. These 
emands were presented as an ultimatum by the Russian 
ambassador, who, not receiving an answer within the time 
allowed, quitted Constantinople (27th July 1821). The 
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influence of Austria and England^ however, restrained the 
emperor Alexander from declaring war, and the Greeks 
were left to sustain their combat by themselves. As long 
as Ali Pasha was unsubdued, the only forces which the 
sultan could employ against the Greeks were irregular 
bands of volunteers. It was by one of these hordes that 
the fearful massacres of Chios, in the spring of 1822, were 
perpetrated. In that same spring, however, the overthrow 
and death of Ali set free the regular troops. Two armies 
of considerable strength now moved southwards from 
Thessaly, with the object of reducing the country north 
of the Gulf of Corinth and then uniting to conquer the 
Morea. The western army, commanded by Omer Brionis, 
was checked by the Suliotes, and subsequently beaten back 
by the defenders of Missolonghi. The eastern army, after 
advancing under the command of Dramali into the Morea, 
was compelled to retreat. But the passes iu its rear had 
been seized by the Greeks ; on all sides the enemy closed 
in upon it ; and it was only through the disorders of the 
Greeks themselves that Dramah's force escaped annihila- 
tion. Of those who survived tlie encounter most perished 
by sickness and famine in the neighbourhood of Corinth. 

Nor was the fortune of the Ottomans l)etter at sea. The 
destruction of their admiraTs vessel with all its crew by 
the fire-ship of the Greek captain, Kanaris, caused such 
terror that all further attempts to reduce the islands were 
abandoned, and the fleet returned to the Daidanclles. 

After an interval of inofiective land warfare, the sultan 
determined to call upon Mehemet AJi, pasha of Egypt, for 
assistance. Mehemet had risen to power in the disturbed 
period that followed the ex])ulsion of the French from 
Egypt. He had a more powerful fleet tlian that of his 
sovereign, and an army disciplined after the Euiopean 
system. In calling upon his powerful vassal for help the 
sultan must have been aware of the dangers which his ag- 
grandizement would involve, Mehemet eagerly resj)onded Meherael 
to Malimdd’s call ; and his sou IbrMiim, in command of a Ah's as- 
powerful armament, set sail in the spring of 1824 from 
Alexandria against Crete. This island was rapidly con- 
quered, and Ibrdliim, after failing in some combined opera- 
tions against Samos, crossed over to the Morea. Here he 
marchcri across the peninsula, carrying all before him. 
Nauplia alone maintained its defence, while the Egyjitiaii 
sent out his harrying columns, blaughteriiig and devastat- 
ing in every direction. From the Morea Ibrdhim ^las 
summoned to assist the Turks, who liad been for nine 
months unsuccessfully engaged in a second siege of Mis- 
solonghi, IbrAblm began his siege ojjcrations in tlie 
beginning of 1820 ; but it was not for three months more 
that Missolonghi fell. The tide of Ottoman conquest 
moved on eastwards, and the acrojiolis of Athens caiutu- 
lated in the following year. But the defence of Misso- 
longhi had lasted long enough to bring the powers of 
Europe into the field. On the death of the emperor 
Alexander at the end of 1825, Canning sent the duke 
of Wellington to St Petersburg to negotiate conditions 
of joint diplomatic action on the part of England and 
Bussia. A protocol signed at St Petersburir on 4th April 
1826 fixed the conditions on which the mediation of Great 
Britain was to be tendered to the Porte. Creece was to 
remain tributary to the sultan, but to be governed by its 
own elected authorities and to be indej)en(lent in its com- 
mercial relations. The surviving Turkish poimlation was 
to be removed from Greece; all property belonging to 
Turks, whether on the continent or the islands, was to be 
purchased by the Greeks. This prott>col was develo]>ed 
Into the treaty of London between England, ‘Russia, and 
France, signed in July 1827, by which the three powers 
bound themselves to put an end to the conflict in the 
i East. In pursuance of this treaty the mediation of the 
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powers was offered to tbe forte, and an anmstice desnanded. ttte empire ttum uervia ana tns iMmutnan witMdplktii^ Qi 
It was contemptnonsly refused. The united fleets of the It was i& vein ihat he had honie the humiUMion «f eaUIL^ 
powers consequently appeared before Navarino, where Ibid- upon his va Bs al, Hehemet Ali, for help^ and M^themet'e^ 
him was assembling hu forces for an expedition a^nst reward had now to be paid. Chets mu offered to Idinj'** 
fMiOa of Hydra. After a xun attempt at iM^;otiation, they entered this, however, was Uiit frOm satisfying his ambitiont and 

Kavs the harbour and fought the battle of Navarino, on 20th in November 1831 he threw an army undn Ibrdl^ into 

October 1827,in which the Tuxoo-%yptian fleet was totally Balaatine and began the conqaeat <n E^ftia. The sultaji 

destroyed. Canning had jnst died ; his successors could now declared Uehemet and son to be rebels, snd de< 
only speak of Navarino as an “untoward event "and with* spatehed an army against them. TheflrStencountwdocdt 

< drawfiomfurther interfereno8,leavingBa88iaandthePorte place in the valley of the Orontee.^ The Tqrhs were rntt 

face to face. After a proch^tion by the saltan calling to the ront, and retired into CSiiaia. Ibrdbfm fsHow^ 

the Mohammedans to anna, war was declared by Bussia gained a second victory at the pass of Beykn, and, after 

^ in April 1838. The moment Was singularly favourable fw crossing Monnt Taurus, destroyed the laet army of the 

Bussia, for Mahmdd had, little more than a year before, snltaa at Eonieh, on 21st December 1832. la this es> 

exterminated the janissaries. After bringing over soldiers tmmity Mahmiid looked for help to the Bnropeaa powers, 

ot from Asia to make him secure of victory in the event of and Bussia at once tendered its aid. At the request of 
a conflict, he had eedled upon the janissaries to contribute the snltan a Bnssian fleet appeared before Constantinople, 
a certain number of moi to the regiments about to be The French ambassador thereuptm threatened to quit the 

formed on the European pattern. The janissaries refused capital; and finally, under Frendi mediation, terms of 

, and raised the staiuh^ ot rebelhon. Mahmdd opened pewm were eijgned with Ibrihlm at Enteya (April 1888), 

fire on them vnth cannon, and the slanghter did not cease the snltan making over to his vassal, not only the whole 

f ’ until the last of them he^ perished. The great diffienlty of Syria, but also the province of Adana between Mount 
‘ in tbe wUy of a military reorganisation was thus removed, Tanms and the Mediterranean. 

^ and the newly-modelled regiments were raised to about Scarcely had this treaty been concluded when Bussiankl 

“W" 40,000 men. Small as the army was with which he had influence again won the ascendmu^ at Constantinople, and 

, meet the Bnssian invasion in 1828, the campaign of that a treaty of alliance between Turkey and Bussia was signed ^ 

year was honourable to the Turkish arms. Though Varna at the palace of Unkiar Skeleesi, which in fact reduced 
fell into the hands of the Bnssians, Silistria and Shnmla Turkey to tihe condition of a vassal state. Hie form of 
were successfully defended, and the Bnssians, after suffering the treaty was skilfully framed to disguise the relation of 
great losses, were compelled to withdraw to winter quarters dependence which it created and tbe right of intervention 
on the Danube. In the following year they advanced in the internal a&irs of the Ottoman empire which it gave 
through Bulgaria, defeated the Turks at Kulevtcba, and, to Bnssia. Each power pledged itself to vender assistance 
» after the surrender of Silistno, crossed the Balkans under to the other not only aguiust the attack of an external 
tbe command of Diebitsch. They reached Adrianople, enemy but wherever its peace and security might be en- 
which immediately capitulated. Diebitsch, concealing the dangered. Another article declared that, in order to 
real weakness of his force, sent out detachments towards dimmish the burdens of tbe Forte, the czar would not 
the Eoxine and the JBgean, while the centre of Jus army demand the material help to which the treaty entitled 
marched on Ckmstantinople, Had the snltan known the him, but that in lien thereof the Forte nndertook, when- 
insignificant number of his enemy, he might safely have ever Bussia should be at war, to close the Dardanelles to the 
defied him. Bat tbe wildest exaggeiations were current war-ships of ali nations. The control of the Daidanelles 
in the capital ; Ears and Erzeroum had fallen into the was thus transferred from Turkey to Bnssia, and the en- 
honds of Faskiewitch, oommandor of the czar’s forces in trance to the Block Sea converted into a Bnssian fortified 
Asia ; and in Constantinople the friends of the slaughtered outpost. In this treaty, brilliant as it appeared, Bnssia 
janissaries threatened revolt. Mahmdd listened to the had gone too far. The Western powers declared that they 
^ advocates of peace, and on 14th September hostihties were would not recognize it, and the most strenuous and system- 

Tnstrcfbrou^t to a close by the treaty of Adrianople. This treaty atic efforts were henceforth made both 1^ France and 
gave Bussia the ^torte of Anapa and Foti on the eastern En^nd to dsmmish Bnssian influence in the East France, 
coast of the Black Sea; but its most important clauses anxious to gain in Egypt a counterpoise to England's naval 
were those which confirmed and extended we piotectoiute power in the Mediterranean, made itself the patron and 
of the czar over the Dannbian principalities. The office idly of Mehemet AH. England adhered to the cause of 
of hospodar, hitherto tenable for seven years, was now the snltan, and on many occasions showed its hostility to 
made an appointment for life^ and the snltan undertook to Mehemet. Thus the two Western powers, though both in 
permit no interference on the part of neighbouring pashas anta^nism to Bussia, were directly in ccmflict with one 
with theee provinces. No fortified point was to be re- another in thur Eastern policy. Mahmfid in tbe inean-B« 
tained by the Turks on the left bank of tbe Danube ; no time was steadily preparing to renew the war with his rival ' 
Mussulman was to reside or hold property within the He obtained the services iff Moltke and other Frnssian ^ 
principaUties, The Bosphorus and the DaidaneUes were officers in organizing his iwmy, and, after a snccessfol 
dechiw fine and open to the merchant sUps of all nations, oampato against the rbbeUious tribes of Eurdistan, ach 
The Forte farther gave its adherence to the treaty of sembled his troops in the spring of 1839 on the upper 
Lendon relating to Greece, and accepted the act entered Euphrates, and marched against IbrAhfm. In the opeia- 
into by the sdlied powers for regnlatang the Greek frontier. Hons whi^ followed the Mvioe of the Eurt^peOn officers 
An indemnity in money was dedeued to be owing to Bussia; was peisistottly disregarded by the pasha in command; 
and by leaving the amount to be fixed by subsequent and on 24th June tbeTuriKish am^ was's^mihfiated by 
agreement Bnssia retailed in its own hands the most Ibrdhim at Niffib. To eomplete the min the empire, 
powerful means of enfcrcing its influence at Oonatantinople. the Turkhh adtnind, Achmet Feirki, sailed into the port 
The suzerainty over Qcaeoe, which the powers had at of Alenandrie and handed over his fleet to Mdhemet iUi. 
first agreed to leave to the snltan, was by common consent The snltea did not Uto to hear of the overthrow of his 
abandoned, and Greece became an independent kingdom, hopes. He died in the same week ih which the battto of 
At the close ot eight yeiiM of warfare Mahmtid’s south- Nisib was foo^ti leaving the thront to his ton ‘Abd-nl- 
enunoBt provinces were snren mote nomidetefy severed from M«ijid (1839-1 wl). 


i 



Tei 7 loddaipeliieMi'cf diaasteH cotttriVuted viitl 
VMktdy to tM |>re8emtioiii of the Ottomaii empire* ioaa- 
^ mxick $M it comiNiiled j^tversof Europe to take action. 
The Fienbh ana EogHdi ftoeto Appeared in the Dardan- 
elles The eaer eaw that it wee impoesible to xnaintain 
the titetjr of Dnkiar Skelesei, and this treaty tras tacitly 
alxuidmm* Bnada tipw addrei3»ed iteelf to the taek of 
Widenittg the eodsting ditbrenoea bettreen France and 
England! France inrated on more favourable cond- 
tione for Mehemet Ali than Inland would allow, demand- 
ing tiiat Egypt and ell Syria abould be given to him in 
hereditaty do^ion, with no further obligation towards 
the eoltfin than the payment of an animal tribute. Busada 
and the other powers took part with England* and ulti- 
matelyi without asking the eahcttpn of France* the four 
powers signed a treaty pledging themselves to enforce 
upon Mdiemet the terms proposed by England* which 
practically reduced him to the position of an ordinary 
pasha in Palestine* while leaving him the hereditary govern- 
ment of Egypt On the publication of this treaiy Thiem, 
the French minister* prepared for war. He was* however* 
dismissed by Louis Philippe* and his successor* Quisot* 
accepted the situation. As Mehemet Ali refused to give 
up ms conquests, an Anglo- Austrian naval squadron was 
* ^ sent to co-operate with a Turkidi force in attacking the 
coast-towns of Syria. Acre was captnred* and IbrAhim, 
assailed by the mountain tribes of the interior, was forced 
to retire to Egypt. A convention made between Mehemet 
and Sir Charles Napier* who had appeared at Alexandria 
with part of the fleet* formed the basis of the ultimate 
settlement* by which Mehemet* after formal submission 
to the sultan* was recognized as hereditary governor of 
Egypt. Kussia now united with the other powers in a 
declaration that the ancient rule of the Ottoman empire, 
forbidding the passage of the Dardanelles to the war-ships 
of all nations* except when the Porte should itself be at 
war* was accepted by Europe at large. 

Reforms l^e young sUltan entered on his reign nominally as an 
independent sovereign, but really under the protection of 
European powers. His minister* Reshid Pasha* who 
had gained in an unusual degree the confidence of Western 
statesmen* understood the necessity of bringing the Turkish 
system of govemm^t more into harmony ^th the ideas 
of the civilized world. An edict, known as the Ilatti- 
then/ of Gvlftane^ announced the speedy establishment of 
institutions which should insure to all subjects of the 
sultan perfect security for their lives, their honour* and 
their properly* a regular method of collecting the taxes, 
and an equally regukr method of recruiting the army and 
fixing duration of service.” Scarcely had this edict been 
published when Beshid was driven from power by a palace 
intrigue. His reforming efforts* like those of Mahmdd, 
were not wholly ineffective ; yet little was realized in com- 
parison with what was promised and what was needed. 
The Turkish Government was soon discredited* and the 
intervention of Europe required* by conflicts between the 
Christian and Mohammedan tribes in the Lebanon, result- 
ing in massacres of the former. After the convulsions of 
184S the sultan incurred the enmity of the autocratic courts 
by refusing to ^ve up Kossuth and other exiles who had 
t^n refuge mthin his dominions. The suppression of 
the national Hungarian Government hy Russia in 1849 had 
heightened in the emperor Nicholas the sense of his own 
power. He now looked fmrward to the speedy extinction 
of Turkey* and in 1853 proposed to the British ambassador* 
Sir H. Seymour* a plan for the division of ** the sick man’s” 
inheritance as soon as he should expire. Disputes between 
France and Russia relating; to the rights of the Latin and 
V Qreek Churches in certain sacred places were made the 
^ odcasion for the assertion of a formal claim on the part of 


the em to a protectorate over all Chriarians in Turkey 
belonging to wo Greek Church. This claim not being 
acknowledged by the Porte, a Russian army entered the 
Danubian principalities. After ineffective negotiations 
war was declared by the sultan on 4th October 1853. 
Hostilities commenced in Walachia, and the iSirkish fleet 
was attacked and destroyed at Sinope, England and France 
allied themselves with the Porte* and landed aU army at 
Varna in the spring of the following year. Silistria was 
successfully defended by the Turks; and* on the occupation 
of the Danubian principalities by Austria* the allies took 
up the offensive and transferred their forces to the Crimea, (kimm 
The siege of Sebastopol followed, ending in its capture in W»r, 
September 1855. Meanwhile Russian and Turkish forces * 
were opposed in Asia. Kars maintained a gallant defence* 
but succumbed to famine two months after the fall of 
Sebastopol. The peace of Paris followed* in which Russia 
ceded to Turkey the portion of Bessarabia adjacent to the 
moulh of the Danube. The Black Sea was neutralized* 

Russia and the Porte alike engaging to keep no war-ships 
and to maintain no arsenals there. The exclusive pro- 
tectorate of Russia over the Danubian principalities was 
abolished* and the autonomy of these provinces* as well as 
of Setvia* placed under the guarantee of all the powers. 

The Porte published a firman* the profess- 

ing to abolish every distinction making any class of the 
subjects of the empire inferior to any other class on account 
of their religion* language* and race,” and establishing ^ 
complete equ^ity between Kristians and Mahommedans ; 
the powers in return declared the Porte admitted to 
advantage of the pubhc law and concert of Europe. The 
absurd stipulation was added that no right should thereby 
accrue to the powers to interfere either collectively or 
separately in the relations of the sultan with his subjects. 

The Crimean War gave to part of the Balkan population Internal 
twenty years more of national development under the^" 
slackened grasp of the Porte ; and by extinguishing the 
friendriup of Austria and Russia it rendered toe liberation 
of Italy possible. But each direct proviso of the treaty 
of Pai^ seemed made only to be mocked by events. 
Scarcely a year passed without some disturbance among 
toe Christian subjects of the sultan, in which toe interfer- 
ence of toe powers invariably followed in one form or 
another. A new series of massacres in the Lebanon in 
I860 caused France to land a force in Syria. Walachia 
and Moldavia formed themselves into a single state under 
the name of Roumania* to which the house oi Hohenzollern 
soon afterwards gave a sovereign. Bosnia and Montenegro 
took up arms. Bervia got nd of its Turkish garrisons. 

Crete fought long for its independence* and seemed for a 
moment likely to be united to Greece under the auspices of 
toe powers; but it was ultimately abandoned to its Turkish 
masters. The overthrow of France in the war of 1870 and 
toe consequent isolation of England led Russia to declare 
the provision of the treaty of Paris which excluded its ships 
of war and its arsenals from the Black Sea to be no longer 
in force. To save ai>pearances* the British Government 
demanded toat the matter should be referred to a European 
conference, where Russia’s will was duly ratified. 

A few years later toe horizon of eastern Europe visibly 
darkened with toe coming stbrm. Russian influences 
were no doubt at work ; but the development of national 
feeling wUch had so powerfully affected every other part 
of Europe during toe 19th century could not remain 
without c^wt among the Christian races of the Balkan 
peninsula. In 1875 Bosnia and Herzegovina revolted. 

In the meantime toe government of *Abd-ul- Aziz (1861- 
1876) had become worse and worse. The state was bank- 
rupt Ignatieff* the Russian ambassador* gained complete 
ascendenqr in the palace* and frustrated every attempt on 
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the part of the better Turkish stateameai to check the 
torrent of misrule. His creature, Ma^mdd Pasha, main* 
tained his place in spite of universal contempt, until a 
conspiracy was formed at Constantinople, whic^ cost the 
sultan his throne (30th May 1876} and a few days later 
his life. His imbecile successor, Murid V., gave place 
after a reign of three months to *Abd-ul-Hamid II. The 
Bosnian insurrection had already extendi to Bulgaria 
and the slaughter of the Turkic inhabitants in certain 
villages had Imn avenged by massacres of the most fearful 
character. Servia and Montenegro took up arms. The 
resources of European diplomaioy were exhausted in frat- 
less attempts to ^in from the Forte some real securities 
(Tcrwith for better government^ and in April 1877 Russia declared 
war. The neutrality of Austria had been secured by 
a secret agreement permitting that country to occumy 
Bosnia and Herzegovina, if Russia sboulil extend its innu- 
ence beyond the Balkans. The Bul^rian massacres had 
excited such horror and indignation in England that Lord 
Bcaconsfield was forced to remain neutral. The ministry 
contented itself with stating that England would not per- 
mit Egypt to be the scene of hostilities, nor acquiesce in 
any prolonged occupation of Constantinople by Russian 
troops. Turkey was thus left without an ally. The Russians 
' entered Bulgaria in June; and, while Rustchukwas besieged, 
their advanced guard under Qourko hurried acro^ the 
Balkans. Meanwhile Osman Pasha, coming from Widdin, 
occupied and fortified Plevna on the Russian line of march. 
Against his redoubts the Russians, ill commanded, threw 
themselves in vain, and Oourko was compelled to fall back 
on the Shipka Pass. But in December the capture of 
Plevna, in which Roumanian troops cooperated, set free 
the invading army, and the march on Constontinople 
was resumed. The Balkans were passed in mid-winter; 
Adrianople was occupied; and the Turkish armies were 
captured or annihilated. Ilie Russians now pressed forward 
to the very suburbs of Constantinople, and on 3d March 
1878 peace was concluded at San Stefano. In Asia the 
Russians had captured Kars and were besieging Erzeroum. 
The treaty of San Stefano ceded to Russia the portion of 
rSan Bessarabia taken from it in 1836, together with the 
Dobrudja, and also Kars, Batouin, and the ao|joining 
leiiin. territory in Asia, It recognized the independence (rf 
Servia, Montenegro, and Roumania, and largely extended 
the territory of the first two, Bulgaria was constituted 
an autonomous state, though tributary to the Porte, and 
was defined so as to extend to the iEgcan Sea and to 
include the greater part of the country between the Balkans 
and the coast. Crete, Thessaly, and Epirus were to receive 
the necessary reforms at the hands of a European com* 
mission. To this treaty Great Britain refused to give its 
assent, and vigorous preparations were made for war. The 
fleet was at the Dardanelles, and Indian troops were 
brought to Malta. Russia could no longer count on the 
neutrality of Austria. Under these circumstances the 
court of St Petersburg consented to submit the treaty to 
a European congress, which, after a secret agreement had 
been made between Russia and England on the principal 
points of difiTerence, assembled at Berlin. The treaty of 
Sfih Stefano receiv^ various modifications, the principal 
being a reduction of the 'territoiy included iu Bulgaria 
and the division of that state into two parts, BrJgaria 
north of the Balkans was constituted an autonomous prin- 
cipality ; Bulgaria south of the Balkans was made into a 
province, with the title of Eastern Roumelia, subject to 
the authority of the saltan, but with a Christian governor 
and an autonomous administration. Austria received 
Bostua and Herzegovina. The territory ceded to Servia 
and Montenegro the treaty of San Stefano, as well as 
that ceded to Russia in Aiia» was somewhat ^minished. 


The Porte was advised to make some cession of terciitpty 
to Greece, and the line of frontier subeequently reoom* 
mended ^ve to Greece Janina as wril as Thessaly. Ihe 
usual promises of organic reform were made by Turkey. 

By a aejparate convention England undertook the defence 
of Asiatic Turkey and receivrf Cyprus. The organization 
of Eastern Roumelia was duly t^en in hand % a Eurot 

E m commission and brought to a favourable conclusion ; 

t it was not until a naval dememstration had been made 
by England that the final cession of Dulcigno to the Monte- 
negrins was effected, and that Thessaly, witiliout Epirus, was 
given up to Greece. Alexander ofBattenberg became prince Bnl- 
of Bulgaria. By a popular movement in 1885 Bidgariassi^ 
and Extern Roumelia were united into a single state. 

This revolution occasioned the utmost displeasure at St 
Petersburg; and under Russian influence Vnnee Alexander 
was kidnapp^ and forced to abdicate. The Porte offered 
no armed resistance to the union. (o. a. v.) 

The bMt work on Ottoman histonr !• Yon Hammer’s Qumchk 
df» Omaniaektn ns<cAM(Buda-PeBth» X884-86X which covers tlie mkImI between 
1800 and 17t4. The author availed himself of the writings of the Turkish 
annalists as Well as of those of his European predsoeMors ; and all later 
Western historians of tlie empire have borrowed directly or indirectly from hia 
volumes. This valuable work has been translated Into French by Helle)^ 

HisMr$ de rXmnife OtUman (JWb, 1886411 The best English work is Creases 
Ifistorp qf Ottoman Turku (London, 18^6<0 ; it Is compiled for the most 
part from Von Hammer. Prince Canieinir of Moldavia’s ffltitory cf thi (Snmih 
and JJeeaif cf tiu OShman JSwpire (London, 1784) contains many interesting ^ 
particulars, bnt is not always trustworthy. The host Turkish authoiities for 
the period 1800-1780 are^ Sa’d-ud-Uin, Tdj^Tevdrikk (1800-1520); Pechevi, 

TdrObh, te., *< History ” (l&SO-lOSn: Ka'imd, TaHfch(150M050); lUshid, Tmikh 
(1601-1728); and Ohelebi-edda, Toril^ (1782.28). For ^e later period, eee 
Ztnkelsen, (IntiKiehif de$ OmaniKhen jBsuAes, 7 voIk (Hamburg and Gotha, 
1840-68) ; Finlay, Grew under Othmm 3)<minahm (Edinburgh, 1850); Kauits, 
£kinau»Bulgarten (I.eipsio, 1876-79); Prokssch-Osten, Gtemchte de$ AhfaXU 


JDonau^Butgarun (I.eipsio, 1876-79); ProkssCh-Osten, Gti 
tier Griethen (Stuttgart, 3807) : Finlay, Greek RevMion (isainnurgn, isoi>: 
Bourohier's Godrington ; IL vtm Moltke, Susii§dt<’Tdrktteke Feldevff (1828 29) 
C2d ed., Berlin, 1877); H. von Moltke, JBHejk iiber£!u9tdnde in tier Tvrkei (1886-89) 
(3d ed , 1877) ; Prokesch-Osten, ife* ‘ - - 


ecktdUe der Turkei (1880-^ 
Crimea (6 vole,, new cd.. 


Jehmtd AH (Vienna, 1877); Koaen, Ge- 

(2 vols., Lelpme. 1860-07); Kin^ke, InvatMnofihe 
[inburgh, 1676-801; Eiehmann. Stformendee OsmanU 


eeken iievdiee (Berlin, 1868) ; V. ^U^ker^WarinJhligaria ^ vols., London, 3879); 
W. Mhller, Rveneeh’Twrkmher Kneq Stuttgart, 187^. For the diplomatic his- 
tory, see Atw MettemidCe Papieren (Vienna, 1880-64) ; Wellington, Heepatckeeinem 
aer , London, 1867-71); Gents, Dmhn Iniditee (8 vols.. Pans, 1876 77) ; Sir H. 
Bulwer, Paimereitm (2 vols., London, 1871); Guizot, Memires (Palis, 1858-67); 
Sir F. Hertslet, BrUteH and Foreign State Papm (London, 1819, and still in 
progress), and Map of Europe by Treaty (1876); Parliamentary History ; and 
Papers Pmented to ParliameM, 


Sultans of the House of 'Ohm in. 

The dates are those of the sultan's accession, according 
Moslem and Ohiistiaii eras. 

1. 'Osm4n I son of Er-Toghrul 700 

2. Orkhan son of 'Osm&n 1 726 

3. Murad I son of Orkhan 761 

4. Bdyozld I son of Murad 1 791 

Interr^ium 804 

5. Muhammad I son of B&yezfd 1 816 

6. Murad II son of Mu^mmed 1 824 

7. Muhammed IL son of Mur4d II 855 

8. B^yezid II sou of Muhammed 11 886 

9. Seam I .....son of Bdyezid II 918 

10. Suleyman I son of Bolim 1 926 

11. Selim II son of Suleymdn 1 974 

12. Murddlll son of Selim II 982 

13. Muhammed 111 son of Mur^ 111 1003 

14. Ahmed 1 son of Muhammed III 1012 

15. Mustafa I son of Mul^mmod HI 1026 

16. 'Osnidn IL son of Ahmed J 1027 

Mustafa I (restored) 1081 

17. Murid IV. son of Ahmed 1 1082 

18. Ibri^m son of Ahmed 1 1049 

19. Muhamnied IV. son of IbrWm 1058 

20. Suleymin II son of Ibrdhim 1099 

21. Ahmed IL son of Ibrahim 1102 

22. Mustafa II son of Muhammed IV 1106 

28. Ahmed IlL ,.......u..son ofMuHammed IV 1115 

24. Mahmiid I son of Mustafa IL 1148 

25. 'Osmii) in son of Mustafa IL 1166 

26. Mustek in son of Ahmed IIL 1171 

27. AbS-ul-Hamid I son of Alimed HI 1187 

28. Selim Ilf eon of Miistaia III IW 

29. MuetafiirV. son of Abci*ia*Ramid 1. ...1222 

SO. Mal^mdd 11 son of Abd-ul-ftemid I. ...1228 

81. •Abi-nl-MtoM son of Mabrnfid H 125« 

82. •Abd.ttl.’Azig ionofMaM«lII 

88. Murid T. son of ’Abd-ul-KriW IgJ 

84. Ubd^a-^zmid U. ...son of 1^8 


to the 


A.X). 

1801 

1826 

1359 

1889 

1402 

1413 

1421 

1451 

1481 

1512 

1520 

1566 

1574 

1595 

1608 

1617 

1618 
1622 
1628 
1640 
1648 
1687 
1691 
1695 
1703 
1780 
1754 
1767 
1778 
1789 

1807 

1808 
1839 
1861 
1876 
1874 





















• Fa&v II.~GiBO«BiLiny Aim Stataxics. 

S)ct#VX* Turkey, lAie Ottoman {OmoM VUaieH), embrace^ 

oxteutive tevritoHos in Boath«eiirtem Europe, western Asia, and 
northern AJjVioa, |;touped maihly ropud the eaatem waten of the 
Mediterranean, and along both udee of the Bed Sea, the weat ooast 
of the Persian Oulf, and the southern and western shores of the 
Bla<^ Sea. Ihese territoHes form an agmgate of prorinoes and 
states, some under the direct control of the sultan, some epjoying 
a lam share of political autonomy, some practically indenend- 
eat, Mther administered by foreto powers or ruled by hereditary 
tassals or tributary prinokk The present (1887) extent of the 
bttoman empire is about 1,692,150 square miles, and its popula- 
tion 42,846, OOQ. 

^ EvnOPlBAH Tueheit. 


Sound- Since the Busso-Turkish War of 1878 (see above), the extremely 
aties. irregular frontiers of Europear Turkey are conterminous with Qroei^e 

in the south, and in the north with Montenegro, Austria, Servia, and 
Boumania, being separated firom the last country Tartly by the 
Danube, partly by a conventional line drawn from Siliatria on that 
river to Mangalu on the Black Sea. By the Berlin congress 
Boumania and Servia, hitherto vassal states, were made absolutely 
independent kingdoms, Boumania at the same time receiving 
the district of Dobrudja between the lower Danube and the Black 
Sea, and Servia those of Kish and Leskovats about the upper 
Morava river. Montenegro was also recognized as an independ- 
ent principality, with an increase of territory, which gave it a sea 
frontier limited southwards by the river Boyana, and including 
the Albanian ports of Dulcigno and Autivaii on the Adriatic. The 
Greeo-Turkish frontier was also shifted north, Greece obtaining 
most of Thessaly and a strip of Epirus (south Albania), so that 
since 1881 the border line runs from near Mount Olympus on the 
Gulf of Saloniki (lO** N. lat ) west to the Hndus ranm, then south- 
west to the Gulf of Arta on the Ionian Sea. A still more serioM 

an^^Sastern Koumelia from t£ immediate jurisdiction of the^ub- 
llme Porte. The former was constituted a tributary principality, with 
representative institutions, and Eaatem Koumelia was erect^ into 
an autonomous province, l^th under the guarantee of the European 
powers. But in 1885 the latter province declared for union with 
Bulgaria, and since then these two territories have practically formed 
one state administered from Sophia, Europe assenting ana Turkey 
consenting (imperial hrmau of 6th April 1886) on the retrocession 
to Turkey of the Moslem districts of Kirjali and the Bhodope. In 
the year 1878 Austria occupied and assumed the civil administration 
of the noith-western provinces of Bosnia and Herzegovina, besides 
taking militaiy possession of the contiguous strate^al district of 
Area and HovixBazar. The direct possessions of the sultan iiave thus been 
popula- reduced in Europe to a strip of territory stretching continuously 
tion. across the Balkan Peninsula from the Bosphorus to the Adriatic 
(29” 10' to 19” 20' E. long.), and lying in the east mainly between 
40” and 42” and in the west between 89” and 48” H. lat. It corre- 


sponds roughly to ancient Thrace, Macedonia with Ghalcidice, Epirus, 
and a large part of Illyria, constituting the present administrativo 
divisions of Stambul (Constantinople, including a small strip of the 
opposite Asiatic coast), Edirneh ( Adrianople), Saloniki with Kosovo 
(Macedonia), Jauina (mrts of Ejiirus and Thessaly), Shkodra (Scutari 
or u^r Albania). To these must be added the Turkish islands iu 
the ^eaii usually reckoned to Europe, that isjThasos, Samothrace, 
Imbros, and, in the extreme south, Crete or Candia, with estimated 
(1887) areas and populations as under : — 



tqsl For detailed acoounta of the phyucal fratures, climate, fauna, and 

flora of these regions, the reader is referred to the articles Albania, 
ly, Bobnia, Bvloabia, OoBVTAKTmovLB, Epibvs, Hshzbgovika, 
^ Haobdoeia, and Thbacb. Here it will suffice to remark in a 
general way that the territory still directly administered from 


Stumbul oomprises one of the most favoured regions of the temperate 
rone. The extensive igneous and metamorphic system of the Great 
Ballmna S«d Rhodope (Despoto-Dagh), culminating in the Rilo 
Dogh (9000 feet), interspersed iu the Pindus rauM farther west by 
Permian formations of unknown ago, and succeefid in the extreme 
east (both aides of the Bosphorus) by Lower Devouimi sandstones 
and tome more recent volcanic rocks, is pierced by tlie four rich 
alluvial valleys of the Maritza, Kara-su or “ Blackwater,*’ Btramii 
(Strymon), and Vardar. Those nvers, flowing in Pearly parallel 
soutli-oasterly courses to the Aegean, coUeut most of the drainngt* 
of Koumelia, as Thrace and Macedonia are commonly called by the 
Turks. The whole region thus enjoys a somewhat southeily aspect, 
sheltered from the north by the lofty crests of the Hilo Dagb and 
northern Pindus, and in every way admirably suited for the culti- 
vation of most cereals, as well as of cotton, tobacco, madder, the 
mulberry, the vine, and fruite. Here maize yields such a bountiful 
harvest that, although originally introduced from America, it has 
long been regarded as indigenous, and for the Italians is simply the 
Tttririeh com (“ gran turco in a pro-cmiuont sense. The inhabit- 
ants also, Greeks intermingled with Turks in the east, with Bul- 

S rians in the west, are intelligent and industrious, noted for their 
ill in the manufacture of carpets and other woven goods, of saddlen*, 
arms, and jewellery. 

Asiatic Tukkky. 


The mainstay of the Ottoman dynasty is the Asiatic portion of the B 
empire, where the Mohammedan religion is absolutely predominant, or 
and where the naturally vigorous and robust Turki race forms in 
Asia Minor a compact mass of many millions, far outnumbering 
any other single ethnical element amf probably etpialling all taken 
collectively. Here also, ndth the unimportant ex(t*ption of tlie 
islands of Samos and Cyprus and the somewhat privileged district 
of Lebanon, all the Turkish possessions constitute vilayets diieotly 
controlled by the Poitc. They comprise the geographically distim t 
regions of the Anatolian plateau (Asia Minor), the Armenian and 
Kurdish highlands, the Mesopotamian lowlands, the hilly and 
tiarily mountainous territory of Syiia and Palestine, and the coast - 
lands of west and noith-east Arabia. The changes caused by the 
Busso-Turkish War of 1878 were the cession to Peisia of the little 
district of Kotur on the eastein frontier and to BussU of the 
distrietB of Kars and Butoum on the norlh-east frontier, while to 
England were conceded the military occupation and administration 
of Cyprus. Asiatic Ihirkoy is conteiminous on the east with Kussia 
and Persia; in the south-west it eiu loses on the west, north, and 
north-east the independent part of Arabia, Towards Egypt the 
frontier is a conventional line drawn from Akabah at the bead of 
the Gulf of Akabah north-westwards to the little port of El Aiish 
on the Mediterranean. KIbowhere Asiatic Tiukey enjoys the ad- 
vantage of a sea frontage, bciug.washed in the north-west and west 
by the Euzine, ^oan, and Mediterranean, in the soiith-webt by 
the Bed Sea, and in the south-east by the Persian Gulf. 

The above enumerated five natural divisionb of Asiatic Turkey 
are divided for adininistiative ]mi poses into about twenty vilayets, 
which, however, have lieen and btill arc subject to considerable 
fluctuations. The subjoined gt'ouping, with areas and jaitmlaf ions, A 
is based mainly on data lately communicated coufulciitiaUy to the pi 
British Government by Mr Bedhouse His estimaf cs of population ti 
have been strikingly confirmed by the official letuins that nave foi 
the first time just been made for certain provint'cs in Asia Minor and 
the Armenian highlands. Thus the census of the Tiebizond iila- 
yet, completed in 1886, gave a total of 1,010,000, which differs 
only by 7000 from Mr Bedhousc^B estimate for 1878 (1,017,000). 
So also the just completed (1887) census for the Eizerottm vilayet 
gives 588,000, or 998,000 including the ternlory cided to Bussia in 
1878, which is 45,000 higher than Mr Redhnube’s estimate. 


Natnral 

PiTiaions. 


Armenia and 
Kurdistan 

Mesopotamia 

Barriaand 

nilestine 


''Bicmssa with Higaand Isinid 
Aidiu (Biiiyrua) . . 

Xastamnnl 

Angora 

Koiiloh 

Adana 

Rivas with Jamk . ..... 
^Trebizond 

Erzernumand Van .V. 
Disrbekr with Anz . 


J Baghdad 
Basra with EUIIasa 
Aleppo 
Damascus ) 

Ijebaiinn > 

VJeiiisalem ) 
jHejaz 

Vernon f 

Archipelago 

Bamos 

Cyprus 


Total Asiatic Turkey... 


200,000(0 

1,700 

210 

3,670 


3.770.000 

1.010.000 
( 58^000 
\ 1,000,000 


4.760.000 

1.080.000 
1,400,000 
1.0(0.000 


34,889,000 
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A V 


Uetailsd dMieriptions of Amatio Tcd'key vlU bo found undiir tlie 
tepamte aHidos Ak43ia» Akmxnia, AatA MiKOft, Kuaniiraif^ 
Vf iQBOPotAHiif ?ALimiV’iit, and Smu* Of those zkatursl divisioni 
Alia Minor or Anatolia is by far the siiQit important for esiteiit 
iKipulation, and natural rBsouroes. It oonstitutes an derated and 
fortUe plateau enclosed by irregular mountain ram^s, whiob in the 
Taurus and Antitaurus on the south and east nse to fhnh 7000 
to 10,000 &et culminating in the voleanic £iJieh-Dagh, or Argasiifl, 
nearly 12,000 feet high. The datean^ IShidi has a mean dtitnde 
of some 8000 feet, is depressed in w centre, where the Tiur*gol 
(Tatta Pains) and several other laottstfine basins have at present no 
outflow, but which appear to have formerly dramed thion|^h the 
Sakada (Banjos) northwards to the JBuxine. In the same di- 
reotion, and in curioustyjparallel curves, flow the more easterly 
Kidl-Irmak (Halys) and Yeddl^Inniak (Ins), which carry off most 
of the surface waters of die plateau. The western nvera^ranlouh 
XanthuB (Scatiiande:|^ fisrmns, Simois, Meander-^lthough re« 
nowned in song and nistoiy, are comparativdy insignificant coast* 
streams, rushing lirbm the escarpment of the plateau down to their 
Qorddikeestuaneeinthe None of the rivers are navigabk 

to any distance from their mouths, and in the absence of good 
means of communica^ the very rich resources of die tdatean in 
minerals and Sgricidtiiral produce have hitherto been little deve* 
loped. Otddg to the different eleratione and varied aspects of the 
land towards the Koxine, JEgean, and Medltenranesn, the climate 
la extremely diversified, presenting all the transitions ffom intense 
summer heat along most of the seaboard to severe winters on the 
lofty tablelands oT the interior, which are exposed to biting windo 
from the Russian steppes Anatolia has an endless variety of 
natural products, from the hardy boxwood of Lasiatan (Tiebiaond 
vilavet) to the suh tropical figs and grapee of the western coast* 
lands. On the plateau thnves the famoue breed of Angora goat% 
whose soft, silky fleece (mohair) forms a staple export 
Of ftir less economic importance are the ArmenuSi uplands, form* 
inn a rugged plateau of limited extent above whimi nse many 
lofty peaks, culminating in the tower-crested Ararat (16,216 feeth 
the convei^ng pointof three empires. The long and tembly severe 
winters, intolerably hot short summers, and generally poor soil of 
Armenia present a marked contrast to the far more temperate 
climate, rich Upland vall^s, and densely wooded slopes of the more 
Bouthern Kurdistan highlands. But these advantsM axe counter* 
lialanced by the generally inaooessible nature of Ihe counby, the 
want of good highways, and especially the lawloas diamcler of its 
inhabitants, who have undeigone little social change since the days 
of their wild Kaiduchi forefathers. In the heart of this savage 
region lies the magnificent baeiu of Lake Van, which, like Tur-gol 
and the moxe easteriv Urmiya, has no present ontfiow,lmt ibnneriy, 
no doubt, discharged to the Tignf vall^. 

In the Van diatiict he the sources of most of the head streams 
of the Tioitm {q v,) and KirpBBAtBS (g.v.), which have cmated the 
vaet and fertile alluvial plains of Mesopotamia. This latter region, 
the seat of the ancient Accadian and Assy nan. and the more recent 
Moskm cultures, forms a continuous plain iVom riie esoarpments of 
the Kurdistan highlands to the Persian Oulf, broken only in the 
noith by the Siigar Mills, and Capable of yielding rnggnifloent 
crops wherever water is available, But under Osinanli rule the 
splendid system of irr^tion works, dating from the dawn of his* 
tory, has fallen into d^y: the lower l&i^mtes now overflows 
its banks and converts much of the re|pon above and below 
Kurnah, at the confluence of the two great arteries, into malarious 
marshlands. Hence the jimulous eiom and innumerable VOlages 
formerly dotted over the Babylonian plato have been euocee&d 
by the scattered hamlets of the Montefik end other amphibious 
Arab tribes 

This lowland region is sopamted bv the more devsted Byrian 
deasrt or steppe fiom the much amaller end lees jproductlve pro- 
vinces of Syria and Palestine. Here the main phvsical featuree 
are at once rimple and yet striking. The narrow, huly regioia dis- 
poied north and south between the MediUTraneen ana tilie desert 
and stretching for over 400 miles between Anatolia and the Sinai 
Feninsttla, comiinatss towards the centre in tne parallel Ubanns 
and An^banus (10,000 to 11,000 feet), enoloslhs between them 
the fertile deprsaiioa the Bek&' (Ooale-fi^^riad, The stupendous 
ruins of Baalmc, etandmg at the highest point of this depiosiion 
in 80* N, lati maik the parlftig line between the northera and 
southern watemnedi of Hie mdon. Northwards flows theSl*'A|i 
(Orontes), southwards the uMni (Leontes), both through the 
Bokd* in moderat^dy wspihg Ws to the Meditermnean, tw 
Airther particulaim see Hie aml«« JmsAiroif, JohDAjr, FAbiBUtm. 
In the Lebanon the Qhristfam llaronite commnnitiee enjoy a mea- 
•umof seff-ffovcomnent nhder the godtantee of France, whik Hieir 
pagan neighbours end heradilwry ftm. the Druses, are grsAUelliy 
withdrawing to the hilly Maumn district beyond J^n. ^ 
Tujrkey’s Arabian ncmsdohi comprise, besides Bl-fiasaon the 
Persian Gulf, the lowriytng, hn^ attd tosalubrinM Tehama abd the 
south-westeiyi hi^lanoi (vueysti of Hefat and xemen) atretudibg 
cimtinuouriy idmig Ihe seat am RedHbb the 


JX JU JL J ^ *1 V • ^ 

two 1114 ,31.8111*. VliHam * 

oointnarion* nrofaablv at a lose So the exbhaaiiin and 

m mpoMd 1« M nuM tJiM comnmiwMl tw ttw wrUIImA 
dariTM from sHa goi— rtatt *1 th» TBtoly And of Wim. ^ 

JjWmut ItauuTOBDia, 

Stnee t3ke olamdoiiiimt «r mu^ M &mitlw8o«4m ia JJRM, 'Am4iii 
eoBM^Mut m tl», MvttU of % M*hdl7*itd tSw MOtapcthni^MiMdH. 
Tuntt tiw WtBcb in 1881« in iMWndaoedttiMrTt 

to tin ^ tovitoiiM ot Mad. InipdtitMMi wtili B*h» v » 

Faxcu, jointiy Q«(mpyiii|t a* tantthwwrt cotmar oif tho (tanttt*iktL 
Of IteM doiio ii dfeMtiy tdtoinwttnd, eemr^tiiw ' 

tbs pontuiiiic or vikyit of iCt^ptlU. Iteyt, wbOteooo&om fkwnwr 
'.M tmnontiiyAMd in Jaanny IW At tiu ttttiMi et iJctMtie 
oboro WtUlf BUf*, now woond ootmet in X«w« KuI^a 
K. ht), Jtn formed a pnotist% indtoendent prineniAUly nnqor 


tha dyaortyof llAhomat dli oinee ISiTf, mUost mW fo ottAimaAi 
tribUM of £tMfi00 to tbe Porto. Hio otow ud pofnkitau of 
IhniMy in Aftien wore ottfantfod m foUoWo in 1887:- 


IMpoU, trimBimaaa8Uinii,avlliyet 

trlbntily ptineip^ikr 0 * 


Total Turkey in AlSnoa 


Area In 
Bq. Miles 

Populatidn. 

485,000 

•074.000 

1,00^000 

e,S0(HOoo 


7,000.800 


Tni RMPiias. 

Turkey is essentially a theoexatic absolute monarchy, being sub- Adminis 
ieot in prmeiple to the direct personal control of the sultan, who tratjiott. 
18 himself at once a temporal autocrat and the recognised eidiph, 
that is, ^^sttceessor of the Prophet, and consequently the sumtual 
head of the Moslem world (see Mohahxxdauxsm). But, although 
the attempt made m 1876 to introduce repxesentative institutions 
provid abortive, this theoretical absolutism m neverthelesai tem- 
pered not only by traditional usage, local privilege, the juridical 
and spiritual precepts of the Koran and its interpreters, and 
the piivy council, nut also by the growingforoe of public opinion 
and Hie direct or indirect pressure of the European powers. The 
*ulein4* form a powerful corporation, whose head, the sh^hu 'l- 
liUm, ranke as a state functionary scareely second to the grand 
visier, oi piime* ministaar. Owing to their intenaely conaervative 
and fanatical spirit, the *ulem4 have always been determined oppo- 
nents of progMSS, and are at present one of the giealest obstacles to 
teform in a political system where the spiritual and temporal 
functions are inextricably interwoven. Besides these expounders 
of Koranic doctnne, the sovereign is to some extent bound also by 
the a le^ code based on the traditional sayings of 

Mohammed and the recorded decisions of his successors, having 
the force of precedents* 

The grand visier (wdr-osom), who ie nominated by the sultan, 
presides ex-officio over the prii^ council (nuylMS-i-k/MUi), which, 
oesidea the sheikha l-lslim, comprises the ministers of home and 
forexgn affiurs, war, finance, manne, trade, public w^orks, Justice, 
public instruction, and worship, with the j^caident of the council 
of state and the grand maatar of artillery. For admimatrarive 
purpoaes the immramte poeaesalons of the eultan are divided into 
Vilayets (provinces), which are again subdivided into sapjaks or 
mUtessaidAS (arrondissements), these into kasas (cantons), and the 
kanm into nahi^s (pariahes or communes). A vali or goremor- 
general^ nominated % the saltan, stands at the head ot the vilayet, 
and tm him are directly dependent the pashasi effendis, beys, and 
other administmtoM or tbe minor divisions. All these officials 
tmite in their onm persons the judicial and executive functions, 
and all aBke are as a rule Hioroug^y corropt, venal in the dispem 
satifin of justioeif oppressors of the subject, ettiDemlers of the pubiio 
revenues, altcg^p^ absoibed in amassing wealth during their 
mostly brief and precarious tenure of office.* Foxrigneri settled in 
Hie country are specially protected from exaCHcms ^ the so-called 
** capitulations, ** 1 X 1 virtue of which Hw are exempt from the juris- 
dictum of the locil oourts and amenable for trial to tribunals pre- 


i 8ae Btminiai, vcl* xxli. ^ eso.^ , 

s NiCov^Oiaansi F.T si% vrho hmUM tbieugh the hpUt ^ teoni la 
the winter of 138847^ thuMM^u of|be adttiaii^qaja fiwt alinoet emlu- 



dam no iwM the tea had hem |«i4 ICftWnm IM^ 

e tiw ftffi sipa WM taken** 1^^ 
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0f dijrelfeHlb aatloAlllilet «m W < 


0«i9i bdlmiii forsup^ n 

1 1)^ oCMUflt tb| defendant) 

^ tbe^l oonrtai at 

vhiclta atrial iaeonducted 

accordiagtaldw* , , , ^ \ ^ 

Tine ti^ retixme fet ifee last few yeate abow that the eoantry is 
stdwlr vpoiw^ ftm the disaltiioaa CQiiseqneiiees «€ the Eusto* 
^rkiMi 9m Ibe lout years ISs^'^dd the wports from and 
‘ were valued as under i—* 



XmporUi. 1 

IStl 

Sxporti.l 

* Imports. 

' ^0^900,090 

i7,aM^Me 1 


£18,268,000 
* 17,702,000 


The Ihare of the chief foreign states in these exchanges is shown 
in the si^oined table* fer ytm X8S4-6Sf and 1885«8d s- 



Imports from 

Exports to 

Gnat Britain 

Fnime... 

Acstiia 

Rossia 

Itrty .... 

Greece 

Unit^ States 

Persia 

Boamaala 

B^ara 


1886H1. 

1884-6. 

1885.6. 

£8,a04/X)0 

2,226,800 

8,800,000 

l»204;000 

668,000 

891,000 

276.000 

668.000 

928.000 

254.000 

%080,000 

8.468.000 

1.556.000 
688,000 
816,000 
16A000 

489.000 

666.000 
861,000 

£8,928,000 

4.068.000 

1.118.000 
866,000 

889.000 

600.000 
88,000 

7,990 

88,000 

2,626 

£4,081,000 

8,806,000 

1^1^ 

841.000 

ao^boo 

107.000 
7,450 

90,000 

9,486 


The chief staples of the export trade ate raisins (£1)870) 0(K) in 
1884-86)) wheat (£900)000), cotton (£700,000). opium (£500)000), 
olWe oU (£460)000), valonia (£460,000), barley (£882,000), hge 
(£200,000), sesame (£198,000), maixe (£194,000)^ pulse (£165,000), 
touts (£184,000), mohair (£145,000), wool (£140,000), dates 
(£115,000); and of the import trade cotton and cotton stuffs 
(£4,850,000, in 1888-84), cereals and flour (£1,850,000), sugar 
(£1,150,000), draperies, hosiery, &c. (£785,000), woollen stuffs 
(£660,000), coflee (£586,000), metals <£616,000), ironmongery 
(£475,000), dyes (£4504000), sUk and silk stufls (£400,000), 
petroleum (£875,000), bides and skins (£255,000), live stock 
(£286,000), chemicals (£167,000), coal (£135,000). 

In the next table are given the ]^rinoipal seaports of the empire 
with their imports, exports, and shipping for 1886 


Alexandria 

Ckiutuitinople .. 

Bmyauk 

Salonlkl 

Islcanderoon and Tripoli 

Bamsttii, with Ordu and Unleh , 

Trebtsoud and Kirasun 

Beyrut, with Akka and HaKk 

Kavala 

Crete <iix p^) 

IHd^toh 

Tni>^ (Africa) 


jpoU and Eodosto . 

Sues 

Benshaii 

JalUi 

Jeddah 


Exports* 


£11, n<),Q0(M£9, 417,000 


4.831.000 

1.863.000 

1.028.000 
800,000 
718,000 
608,000 

457.000 

885.000 

298.000 

231.000 

222.000 
212,000 

172.000 

121.000 
180,000 
119,000 


ImiKirts. 


2.700.000 

1.660.000 

1.670.000 

787.000 

1.904.000 

995.000 

901.000 

638.000 

169.000 

810.000 
281,000 

185.000 

709.000 

111.000 
240,000 


Vesarls 

entered. 


1249 

9072 

1646 

6440 

626 

478 

6068 

4000 

778 

8T60 

'sdi 

1871 

712 

261 

1000 

1040 


Tonnage. 


1,020,000 

6.195.000 

1.868.000 

674.000 

851.000 

455.000 

478.000 

618.000 

145.000 

491.000 

272.000 
115,600 

1,109,000 

64.000 

469.000 

817.000 


Exclusive of coasting craft, the mercantile fleet of Turkey in 1885 
oousisted of 14 steamers of 11,000 tons and 400 sailing vessels of 
65,000 tona 

All branches of the foreign trade, together with most of the local 
trafBc and the banking businem, are almost exclusively in the hands 
of Greeks, Armenians, Jews, and foreigners. The Turks and other 
Ifohammedans are engagea nearly altogether in agricultural and 
pastoral punuits. m land, especially in Anatolia, is gradu- 
ally passing from its Moslem owners into the possession of ChBstian 
mortgagees. Scarcely any accurate agricultural returns are avail- 
able, exciut for one or two districts. In the Erseroum vilayet in 
2886* the live-stock stood as under, -^sheep 1,485,000, goats 6&,000, 
oxen 470,000, buffeloes 48,000, horses 61,000, asses 42,000, mules 
5000; beehives numbered 80,000. The chief agricullural produce 
for the same year was— wheat 16,690,000 bushels, barley 1 8,297,000 
huahcls, beans 46,250 ewts., melons 17,000 cwts., mulberries 10,000 
cwts., other fruits 40.000 ov^« In the same year of the 1 2, OOO souare 
miles oou$titutlng the Trel^oud vilayet 2100 were under cultiva- 
tion, 1860 pnculuvated, 2520 woodland, and 5520 highland pastur- 
age, the annual ^deld being about 2,800,000 cwts. of cereals, 1,000,000 
cwts. of nuts, flniitsb vegetables, &c., and 500,000 cwts. of fodddr ; 

8 gtoeltwlveef tehaoco, whieh fer flacslroMeos 1i not included inUiemenl 
iiade mtonui^ Imt the expert of which aihounted to £11,600,000 In value for 
2884£, stofl neatty £11,000,000 for 1$IM. 

, 2 OoiisCbOenena Fawcetts iSim for July 1887, p. 81. 
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whilst of live-stock there were 800,000 eheep and goats, 150,000 ^ 

horses, 25,000 mules and oases, 60,000 oxen.* 

Previous to 1880 Turkey was commonly regarded as practically Pin 
bankmpt Bnt since then a considerable improvement has been 
eflected. Tmstwarthy data are still wanting; but a careful estimate 
gave the groea revenue and expenditure of 1884 at £T16,818,000 
and £T1M28,000 respectively, the expenditure including over 
£T4,000,OOp available for state creditors. The public debt stood 
at £106,487,000 in 1882. llie sultan is reported to draw a sum of 
from £1,000,000 to £2,000,000 annually from the public revenues 
for the snpj^rt of the seraglio or impeiial household of over five 
thousand persons. 

^ Until 1886 the militsiy service, compulsoiy on all Moslems over Am 
18 years of age, was kept up by 46,000 annual recruits drawn by 
ballot ; but in November of that year universal const^ption of the ^ 
whole able-bodied male population was decreed. By this measure 
the army, hitherto reckoned at about 160,000 men, with a war 
strength of from 450,000 to 500,000, will be probably raised to a 
permanent footing of 1,000,000 t^ecUves under the flag and in the 
reservea These will continue to be grouped in the three categories 
of the nizam or regulars in active service, the re^f or tot reserve, 
and the mustahflz or second reserve. There is to be a considerable 
inevsise of cavalTV, all conscripts being allowed to join that branch 
of the service who have the means of providing themselves with 
mounts and equipment. For military purposes tlie empire is 
divided into seven divisions, with headquarters at Constantinople, 
Adrianople, Monsstir, Erziugian, Baghdad, Damascus, and Sanaa, 
all except Sanaa (for Yemen) hitherto fuinishing an army corps 
for the nizam and two for the redif. 

The navy at the beginning of 1887 comprised 15 large and Kav; 
several smaller ironclads (monitors, gunboats, Ac.), a nuinbei of 
mostly old-fashioned steamers, and 1 4 torpedo boats, and van manned 
by 80,000 sailors and 10,000 marines (nominal strength), raised by 
conscription or voluntary enlistment and serving for 12 years in 
the active and reserve classes. 

Public instruction is much more widely diffused throughout the Edue 
empire than is commonly supposod. This is due nartlv to the iioit 
Christian communities, notably the Maronites and otliers in Syria, 
the Anatolian and Bonmelian Crooks, and the Aimenians ot the 
eastern provinces and of Constantinople. Education is practically 
limited amongst the Mohammedans to reading and writing and the 
study of the Koran. But amongst the Christians, especially the 
Armenians, the Greeks of Smyrna, and the Syrians of Beyrut, it 
embraces a considerable lange of subjects, such as classical Hellenic, 
Armenian, and Syriac, as veil as modem Fiencb, Italian, and 
English, modem history, geogiuphy, and medicine. Large sums are 
freely contributed for the e&f ablishnient and support of good hcbools, 
mid tlie cause of national education is seldom foi gotten in the 
legacies of patriotic Anatolian Greeks. Even the IMiks arc be- 
stirring themselves in tliis respect, and groat progress has been 
made daring the last tveuty yeais in the Eiretoum vilayet* In 
1886 that pioviiico contained 1216 schools and 168 madra^as 
(colleges), with a total attendance of 25,680, including 1504 gnls. 
Elsewhere few ofhcial slatistics aie available. 

Besides administrative and financial reforms, one of tlie moslOomiM 
pressing needs is improved means of communication. In 'Fiebizond nicatk 
the toute from the coast at Unieh through Niksar to Sivas has 
recently been completed to the limits of the vilayet. But the voiks 
on the more important road from Kirasun to Kara-bissar for the 
silver and load mines at Lijessy are still suspended, owing to dis- 
putes between the contiguous piovincial administrations. Many 
of the great historic highways are also much out of repair. At the 
end of 1885 only 1250 miles of railway were completed in the em- 
pire, of which 903 were in Europe and 347 in Asia. The chief lines 
are those connecting tlie capital with Adrianople (210 miles), 
Adrianople with Saremby (152), Haloniki with Uskub (150), /eniea 
with Brod (118), JCJskub with Mitrovitza (75), and Kullch with 
Deg4agatch (70) in Europe, and, in Asia, Scutari with Ismid (40), 
Smyrna with Aia-Shehr (ISO), and Smyrna with Denizli (1 70). By , 
decree (August 1887) a contract was granted to an English 
syndicate for the extension of the Ismid line and the Lonstiuction 
of a system of Asiatic railways to extend to Baghdad vitliiu the ^ 
space of ten years. 

The telegraph system is much more developed, (ompii»ing(lS 85 ) 

14,620 miioB, with 26,100 miles of vire and 470 stations. The 
yearly avera^ of letters and packages of all soils sent tliiough the 
710 post-offices scarcely exceeds 2,600,000. Most of the ioieign 
postal service is conducted through the British, Austrian, German, 

French, and Russian privileged iiort-oflices 

For the ethnography of the Turks, seo Tuiiks. (A. H. K.) 

Part III.- -Literature. 

In all literary matters the Ottoman Turks have shown themselves 
a Cingiilarly uninventive people, the two groat schools, the old and 
the new, into which we may divide their literature, being closely 
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modelled, the one after the classica of Persia^ the other after thoae 
of modern Europe, and more eepecially of France. The old or 
Persian school flourished from the foundation of the empire down 
to about 1830, and still continues to drag on a feeble existence, 
though it is now out of fashion and cultivated by none of the lead^ 
ing men of letters. These belong to the new or Kuro^n school, 
which sprang up some fifty or sixty years ago, and which, in spite 
of the bitter opposition of the partisans of the old Oriental ^stem, 
has succeeded, partly through its own inherent superiority and 
partly through the talents and courage of its supporters, in exj^I* 
ling its rival from the position of undisputed authority which it 
Old had oc(^upied for upwaros of five hundred years. For the present 
K^ool. purpose it will be convenient to divide the old school into three 
periods, which may be termed respectively the pre-dassical, the 
classical, and the post-classical Of these the first extends from 
the early days of the empire to the accession of Suleymin I., 1801- 
1520 (700-926) ; the second iVom that event to the accession of 
Mahmud L, 1520^1780(926-1143); and the third from that date 
to the accession of *Abd-nl-*Az{z, 1780-1861 (1148-1277). 

General The works of the old school in all its periods are entirely Persia 
character in tone, sentiment, and form. We find in them the same beanties 
of Otto- and the same defects that we observe in the productions of the 
man Iranian authors. The formal elegance and conventional grace, 

Utera- alike of thought and of expression, so rharaeteristio of Persian 

tare. classical literature, pervade the works of the best Ottoman writers, 
and thev are likewise imbued, though in a loss demee, with that 
spirit of mysticism wliich runs through so much or the poetiy of 
Iran. But the Ottomans did not stop here: in their romantic 
poems they chose as subjects the favonrite themes of their Persian 
masters, such as Leylf and Mejndn, Khusrev and Shfrm, Yfisnf and 
Znleyk^, and so on ; they constantly allude to Pei^an heroes 
whose stories occur in the Shik^Ndma and other storehouses of 
Iranian legendary lore ; and thev wrote their poems in Persian 
metres and in Persian forms. Tne mesnevi, the kaaida, and the 

f hazel, — all of tliem, so far at least as the Ottomans are concerned,^ 
'ersian, — were the favourite vctso-forms of the old imets. A mesnevf 
is a poem written in rhyming cou]dets, and is usually narrative in 
subject The kasida and the gliazel are both mouorhythmic ; the 
first as a rule celebrates the praises of some great man, while the 
second discourses of the joys and woes of love. Why Persian rather 
than Arabian or any other literature became the model of Ottoman 
writers is explained by the early history of the race (see Tukks). 
Some two centuries before the arrival of the Turks in Asia Minor 
the Seljiiks, thou a mere horde of savages, had overrun Persia, 
where they settled and adopted the civilization of the people they 
had subdued. Thus Persian became the language of their couri 
and Ooveniment, and when by and by they puslied their conquests 
into Asia Minor, and founded there the Se^'nk empire of Bdm, they 
carried with them their Persian culture, and diflused it among the 
peo()le8 newly brought under their sway. It was the descendants 
of those Persianizod Heljdks whom the early Ottomans found 
niling in Asia Minor oti their arrival there. What had hapjiened 
to the Seljiiks two centuries before happened to the Ottomans now; 
the less civilized race adopted the culture of the more civilized ; 
and, as the Seljdk empire fell to pieces and the Ottoman came 
gradually to occupy its place, the sons of men who had called 
themselves Seljiiks began theucofoith to look upon themselves os 
Ottomans. Hence the vast majority oi the people whom we are 
accustomed to think of as Ottomans are so omy by adoption, 
boiug really the descendants of Seljuks or Seljiikian subjects, who 
had derived from Persia whatever they possessed of civilization or 
of literary taste. An extraordinary love of precedent, the result 
apparently of consiuous want of original power, was sufficient 
to keep their writers loyal to their early ^ide for centuries, till 
at length the allegiance, thotmh not the fashion of it^ has been 
changed in our own days, and Paris has replaced Shir&z as the 
shrine towards which the Ottoman scholar turns. While conspicu- 
ously lacking in creative genius, the Ottomans have always shown 
themselves possessed of receptive and assimilative powers to a 
remarkable degree, the result being that the number of their 
writers both in prose and verse is enormous. Of course only a few 
of the most prominent, either through the intrinsic merit of their 
« work or through the influence they have had in guiding or shaping 
that of their contemporaries, can be mentioned in a brief review 
like the present It ought to be premised that the poetry of the 
old school is greatly superior to the prose. 

Pro- Ottoman literature may be said to open with a few mystie lines, 
dassicol the work of SulMn Veled, son of Maulani Jelal-nd-Din, tlie author 
leriod. of the great Persian poem the MiUhmwU Sultin Veled flouririied 
during the reign of 'Osm&n L, though he did not reride in the 
territory under the rale of that prince. Another mystic poet of 
this early time was *Ashik Pasha, who left a long poem in rhyming 
couplets, which is called,* inappropriately enoufm, his Dlvdn, The 
nocturnal expedition across the Hellespont by which Sulmn&n, the 
son of Orkhan, won Galipoli and. therewith a foothold m Europe 
for his race, was shared in and celebrated in verse by a Turkish 
noble or chieftain named Ohdzi Fazil Sbeykhi of JEermlyto, a 


eontemporaxT of Multomixiod X. and Hur&d n., wrote a nnd 

still esteenvea mesnevi on the ancient Persian romance ofl^nsrer 
and Shfrin ; and about the same time Yarilji-'Oghlu gave to the 
world a long versified history of the Prophet, the 
The writers menrioned above are the most important previous to 
the capture of Constantinople : but there is little literature of real 
merit prior to that event The most notable prose work of this 
period is an old collection of stories, the iSfiriory ^ rarina 

said to have been compiled by a certain 8faeykh-mda and dedicated * 
to Murid II A few years after Constantinonle passed into the 
hands of the Ottomims, some ^aeels, the wora: of the contempo- 
rary Tatar prince, Mir 'Ali Shfir, who under the nm de j^m of 
Keviyi wrote much that shows true talent and poetie feelinft found 
their way to the Ottoman capital, where they were seen and copied 
by Ahmed Pasha, one of the virien of Muhammed 11. The poems 
of this statesman, though possessing little merit of their own, bring 
for the most part mere tranriations from Keviyi, form one of the 
landmarks in the history of Ottoman literature. They set the 
fashion of ghazel-writing ; and their appearance was toe signal 
for a more rogular cultivation of poetiy and a greater attention to 
literary style and to refinement of language. In Sinin Pa^a, 
another minister of Mnhammed the Conqueror, Ottoman prose 
found its first exponent' of ability ; he left a religious treatise 
entitled TimvmCdl (Supplications), which, notwithstanding a too 
lavish employment of the resources of Fenian rhetoric, is as re- 
markable for its clear and lucid style as for the beauty of many of 
the thoughts It contains. The most noteworthy writers of the 
Conquerors reign are, after Ahmed and Sin4n. the two lyric poets 
Kcgati and Ziu, whose versos show a considerable improvement 
upon thoae of Ahmed Pasha, the romantic poets Jemdli and Haipdi, 
and the poetesses Zeyneb and Mihrl like most of his house, 
Muhammed II. was fond of poetry and patronized men of letters. 

Ho 'himself tried versification, and some of his lines which have 
come down to ns appear quite equal to the avera^ work of his 
contemporarieR. Twenty -one out of the thirty -iour sovereigns 
who have occumed the throne of 'Osnidn have left verses, and 
among these Soliip I. stands out, not merely as the greatest ruler, 
warrior, and statesman, bnt also as the most gifted and most 
original poet His work is unhappily for the greater part in the 
Persian language ; the excellence of what ho has done m Turkish , 
makes us regret that he did so little. Tlie most prominent man 
of letters under Belim I. was the legist Kemdl Pasha-zada, fre- 
quently called Ibn-Eemdl, who distinguisbed himself in both prose 
and verse. He left a romantic poem on the loves of Yfisuf and 
Znleykbd, and a work entitled Nigdrisidn^ which is modelled bo^ 
in style and matter on the Gulistdn of Sa*dl His coniemi>orary, 
Mosmi, whose beautiful versos on spring are perhaps better 
kuoum in Europe than any other Turkish poem, deserves a pass- 
ing mention. 

With the accession of Bolfm’s son, Suleyman L, the classical dasa 
period bogina Hitherto all Ottoman writing, even the most highly peris 
finished, had been somewhat rude and uncouth ; but now a mariced 
improvomont becomes visible alike in the manner and the matter, 
and authors of greater aldlity begin to make their appearance. 
Fuzdli, one of the four great poets of the old school, seems to 
liave been a native of Baghdad or its neighbourhood, and probably 
became an Ottoman subject when Suleym&n took possession of the 
old capital of the caliphs. His language, which is veiy peculiar, 
seems to be a sort of mixture of the Ottoman and izerb^&n dialects 
of Turkish, and was most probably that of the Persian Turks of 
those days. FuziUi showed for more originality than any of his 
predecessors ; for, although his work is naturally Ferridn in form 
and in general character, it is far from being a mere echo ftom 
Shir&z or Ispah&n. He struck out a new line for himself, and was 
indebted for his inspiration to no previous writer, whether Turk or 
Perrian. An intense and passionate ardour breathes in his vemes, 
and forms one of the most remarkable as well as one of the most 
attractive characteristics of hk style ; for, while few even among 
Turkish poets are more artificial than he, few seem to write with 
greater earnestness and sincerity. Hk influence upon hk suc- 
cessors has scarcely been as far-reaching as might have been ex« 
peeled, — a circumstance which is perhaps in some measure owing 
to the unfamiliar dialect in which he wrote. Berides his DlvAn^ 
he left a beautiful mesnevi on the story of Leyli and M^ntin. as 
well as some prose works little inferior to hu poetiy. B&lu of 
Constantinople, though far ftom rivalling hk contemponuy Fuzfili, 
wrote much poetry, including one moce of great excefience, an 
elecQr on Buleymdn I. The Ottomans have as a rule been particu- 
larly successful with elegies ; thk one by Bdki has never been sur- 
pjuieed. Rdhi, lAmTi, Kev'L tbe jankeary ^STahya Beg, the mufti 
Ebd-Su*fid, and Selim IX. all Won desert distiuetion as poets. 
During the reign of Ahmed 1. arose the second of the great poets 
of the old Ottomafi school, Kefi of Srzerfim, who owes hk pr^ 
eminence to the brilliance of hk husidas. But Kefi could revile 
as well as prak^ end such was the bitterness of some of his satim 
that certam influential personages who came under hk lash in- 
duck Murid lY. to pennit hk executioii. Kefi, who, like FnzuH 
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Ibmed 4 %le of his own* hod many to imltste him, of whom ^hd 
Sh&kir, 4 imtmpQifmf was tbo most sQOcessfol Jevd, 

and Fohim need not detain us; hut Kibi, who Aouri^ed under 
Ibs&him and Mnhammed IV., ealls for a little more attention. 
This pr^ifto vuihor co^ed, and so imnorted into Ottoman litera* 
tare, a (Udsotie style of ghasel- writing which was then being 
intreduced hi Persia by the ^t 9&*ib ; but so closely did the jpupil 
follow hi the footsteps of his jaiaster that it is not always easy to 
know that his lines are intended to be Turkish. A number of 
poets, of whom Seyyid Vebbi, K&gbib Pasha, Rahiui of the Crimea, 
Kelim, and Sdmi are the most notable, took Kim for their model. 
Of these, Simi is rematkable for the art with which he constructed 
hi<i ghasels. Among the writen of this time who did not copy 
Kibi are Sibit, E^kh, and ^ilib, each of whom eikdeayoared, 
with no great success, to Open up a new path for himself. We 
now reaclrthe reign of Ahmed III., during which flourished Kodim, 
the greatest of aU the |)betB of the old school. Little appears to 
be known about his life further than that he resided at Constan- 
tinople and was alive in the year 1727 (a.h. 1140). Kodim stands 
quite alone : he copied no one, and no one has attempted to copy 
him. There is in nis poetry a joyousnesa and sprightlmess which 
at once distinguish it from the work of any other Turkish author. 
His ghazels, umich are written with great elegance and iiuish, con- 
tain many graceful and original ideas, and the words he makes use 
of are always chosen with a view to harmonv and cadence. His 
kasidas are almost equal to his ghosols ; for, wiiile they rival those 
of Kefi in brilliancy, they surpass them in beauty of diction, and 
are not so artificial and dependent on fantastic and far-fetcheil 
conceits. The classical period canies to an end with Kedixn ; its 
brightest time is that whicli falls between the rise of Kefi and the 
death of Kedim, or, more roughly, that extending from the acces- 
sion of Ahmed I., 1603 (1012), to the deposition of Ahmed III., 
1730 (1143). 

Wo will now glance at the prose writers of this period. Under 
the name of SimdyM Ndnut (Imperial Book) *A]i Cholebl made 
a highly esteemed translation of the well-known Persian classic 
Suhfylit dedicating it to Suleymin I. Ba*d-ud-Din, the 
preceptor of Murdd III., wrote a valuable history of the empire 
from the earliest times to the death of Selim 1. This work, tho 
TdJ-iU-Tfvdrtkh (Crown of Chronicles), is reckoned, on account of 
its ornate yet clear style, one of the masterpieces of the old school, 
and forms the first of an unbroken senes of annals which are written, 
especially the later among them, with groat minuteness and detail, 
of Sa*d-ad-Din's «mccoasots in the office of imperial historiographer 
the most remarkable for literary power is Ka'imA His work, which 
extends from 1591 (1000) to 1659 (1070), contrasts strongly with 
that of the earlier histonan, being written with great directness 
and lucidity, combined with much vigour and picturesquenc^s. 
£vliy4, who died during the reign of Muhammed iV., is noted for 
the record which he has left of his travels lu difiTerent countries. 
About this time Tash-kopri-zdda began and ’Atd-ullah continued 
a celebrated biogiaphy of the legists and shoykhs who had 
ilonrlshod under the Ottoman monarchs. H^'i Khalifa (see vol. xL 
p. 377), frequently termed Kdtib Chelebi, was one of the most famous 
men of letters whom Turkey has produced. He died in 1668 (1068), 
having written a groat number of learned works on history, 
biography, chionology, geography, and other subjects. The Peman- 
izing tendon^ of this school reached its highest point in the pio- 
ductions of Veysi, who left a Life of the Prophet, and of Kergisi, 
a miscellaneous writer of prose and verse. Such is the intentional 
obscurity in many of tho compositions of those two authors that 
every sentence becomes a puzzle, over which even a schokrly Otto- 
man must pause before he can ^ sure he has found its true mean- 
ing. The first printing press in Turkey was established by an 
Hungarian who nad assumed the name of Ibrdhim, and in 1728 


(1141) appeared the first book printed in that eountiy ; it was Van- 
kttli* a Tuncish taranslation of Jevhen’s Arabic dictionary. 

Coming now to the post-classical period, we find among poets Poet* 
worthy of mention Belfgh, Nevres, Hishmet, and Bunbidi-zadaclaMiea] 
Yehbi, each of whom wrote m a style peculiar to himself. Three pmiod. 
poets of note— Pei tev, Keshot, and Bheykh Ghdlib— flourished 
under Selim 111. Tho last-named la the fourth great poet of tho 
old school. Httsa u 'AHkfy (Beauty and Love), as hk great poem is 
called, IS an allegorical romance full of tenderness ana imaginative 
power. Ghdlib’s style is as ongiual as that of Fnzfili, Kefi, or 
Kedim. The most distinguished of the pi ose writers of this period 
are ^rhaps Udshid, the imperial historiographer, *Asiin, whol^ns- 
lated into Turkish two gieat lexicons, tho Arabic kdfntdn and the 
Persian JSuthdn-i and Kaui, the only humorous writer of 
merit belonging to the old school. 

When we reach the leign of Mahmud 11 , the great transition Transi- 
period of Ottoman history, during which the civiliration of thethm 
West began to struggle in earnest with that of the East, we find period, 
the change which was coming o\er all things Turkish affecting 
literature along with the rest, and ptopanng tho way foi the ap- 
nearauoe of the new school. The chiot poets of the transition are 
Pazil Bey, Wdsif, notable for his not altogether unhappy attempt 
to write verses in tho siwken language of the capital, Tr/ct Molfa, 

Pertev Pasha, 'Akif Pasha, and tho poetesBes Jb'itiiet and LeylA 
In the works of all of these, although we occasionally disceiu a 
hint of tlio new style, the old Peisian manner is still supieme. 

More intimate relations with western Kuioiio and a pretty general Modem 
Btudv of tlio French language and literatme, Ingetlier with theacbooL 
steady process of the refoiming tendency fairly started under 
Mahiniia 11., have resulted in the birth of the new or modern 
school, whoso objects are truth and simphuty. In the political 
writings of Reshid and 'Akif Pashas we have tlie first clear note ot 
change ; but the man to whom more than to any other tho new 
departure owes its succoss is Shinasi Efcndi, who employed it for 
fKOotry as well as for prose. Tho European style, on its inti educ- 
tion, encountered the most violent opposition, but now at alone 
is used by living authors of repute. It any of these does wuite a 
pamphlet in the old manner, it m merely as a (mr de fwce^ or to 
prove to some faithful but cUmoious partisan of tho Peisian style 
that it is not, as he suppobos, lark of ability which canscs the 
modern author to adopt the simplei and moio natmal fashion of 
the West. The whole tone, sentiment, and form of Ottoman liteia- 
tuie have been revolutionised by the new school : Muriel les of poetiy 
hitherto unknown have l>ecn adopted from £uro]iG ; an altogether 
new branch ofliteratuie, the diama, has ansen ; while the sciences 
are now treated and seriously studied alter the system of the West 
Among wntors of this school who have won distinction are Ziyil 
l^usha, Jevdet Pasha, the statesman and historian, Ekxcm Bey, the 
author of a 1 cantiful series of miscellaneous poems, Ztmxmaf Hamid 
Bey, who holds the fiist place among Ottoman diamatists, and 
Kemdl Boy, tho leader of two modem bchool and one of the most 
illustrious men of hticis whom his country has piodurid. He 
has written with (ouspicuous Biicoess in almobt every bianch of 
literatuie,- history, roiriame, etliics, poettv, and the diama. 

For tho Tnikish language, see p. 661 below. 

There is no woik in existencu which gives a satisfactory acconnt of Ottoman 
literatme. \ou Uaroiuer-f'nTChtall s GestMrhie det (hwavmhen DiihtkuMt 
(Pmrth, 1886) h not always tiustwoitby and leaves much to be desiied in many 
ways. Other works on the iK>etry are la Mu»r OtUmme^ t'V Sen an do Sugny 
(Paris, 1853) , On the /ftsfor}/, Sn^em, and Varxehea of Turkuh Poetry^ by Bed- 
hoUBO (London, 1878) , Vttonwn Poms, by Gibb (London, 188*3) Of tninsla 
ttons we have Mkt’s Ihvan, by Ilainnior (Vienna, 18125) , the Jmvth o/liUyd, 
by Hauuoer (I^ondon, 1884) • Hoae vnd Aorhltgai/ (a poem of iiarll, a mediocte 
wntar of tho time of Suleyman I.), Turkish and Oennan, by Hammer (Peath); 

Jjm ConaetU de Naibt l/mdi. by Pavet de Coiirteille (IWris, 1867); The liiakky 
of the Potty Vezirs, by Gibb (London, 1886). An Interesting and valuable sketch 
of Ottoman poetry is given by Kemdl Bey in a senes of articlru in the Tuikish 
literary journal mjmu' a-v ihu g-Ziyu, (B. J, W. G.) 


TUEKEY, an abbreviation for Tuekby-Cook or Turkby- 
Hbk as the case may be, a ivell-knowm large domestic 
gallinaceous bird. How it came by this name has long 
been a matter of discussion, for it is certain that this valu- 
able animal was introduced to Europe from the New 
World, and in its introduction had nothing to do with 
Turkey or with Turks, even in the old and extended sense 
in which that term was applied to all Mahometans. But 
it is almost as unquestionable that the name was origin- 
ally applied to the bird which we know as the Guinea- 
Fowl (q.v,), and there is no doubt that some authors in 
the 16th and 17th centuries curiously confounded these 
two species. As both birds became more common and 
better known, the distinction was gradually perceived, and 
the name “Turkey” clave to that from tibe New World — 
possibly because of its repeated call-note — to be syllabized 


turkf tnrky turl\ whereby it may be almost said to have 
named itself {cf. Notes and Quepies^ ser. 6, iii. pp. 23, 369). 
But even Linnaeus could not clear himself of the contusion, 
and unhappily misap|)licd the name undeniably 

belonging to the Guinea-Fowl, as the generic term for what 
we now imow as the Turkey, adding thereto as its specific 
designation the word galhpavo, taken from the Gcdlojtava 
of Qesner, who, though not wholly free from error, was 
less mistaken than some of his contemporaries and e\eii 
successors.^ 

* The French Coq and Poide d'lnde (whence Ihndatt) invohe no 
contradiction, looking to tho general nlea of what India then was. 
One of the earliest German names for the bird, KalehiUxseh JfUn 
(whence the Scandinavian ATof^n), must have arisen through some 
mistake at present inexplicable ; but this does not refer, as is generally 
•apposed, to Calcutta, but to Calicut on the Malabar coast (qf. NoUs 
and aer. 6, x p. 186). 
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The Tnrisey, ao far at wekimr» iNui fiiiii d)&K!ribod by pviedolii 
Ilia JSumario da la J^aiural Matoriade las Indlas^ (cap* sxxyi}* 
laid to have been publiahed in 151^7.. He, tiotmnatttraUy« incltidea 
both Coniaaows and Tarkeya in ea*<ttteg<^, calling both/* Pavofl” 
(Peafowla) ; but he carnally dialtegitiehea betareen ihem^ 
out among otherthlngs thatthejgtt^ make a wheel (Aac&a ia ruedaj 
of their uAp though thii waa^ixot ao grand or so beautiM aa that 
of the SfMkniah ^TPavo/* an9_^l|e^giv6a a faithful though dhort 
deecription of the ITurk^. The chief point of Iniiereet in.hW 
account ie that he apehlu of iho apetdee haring been almady tdten 
from Hew Spain (Mexico)^,to Ihe i^ande and to Oaaotla del Oro 
(Darien), where it bred in ^domestic state among the Ohtiatiani 
Much labour has boea^ givmi by vanous naturalists to aacertsin the 
date of its introdhojt&dla to/Bnrope^ to which vts can at presenir only 
maks an approadnuite attempt;* but after all that has been wntten 
it isplaift that eridence ddneum to show that the bird waa estabUshM 
in fiirone ^by short time to hare 'elapsed atnee it, 

became known td the Spaniards, which could hardjy hare bean 
before 1618, when, JtoijQO was discovered. The possiMlity ^t i| 
had been brought to Sngland by Cabot or some of his successors 
sarlier in tbf dentufy is not to be overlooked, and reasons will 
presently be luungned for supposiug that one of the breeds of 
English Tnrkeyf may hare had a northern or^ hut the often 

r ted distich nrtt g^ren in Baker's ChrjpUcU (p. 293), asserting 
t Turkeys came into England in the same year-«*and that year 
by reputation I524**aa carps, pickerels, and other commodities, is 
wholly untrustworthy, for we Know that both these fishes lived In 
the countty long before, if indeed they were not indigenous to it 
The earliest doeumentaty evidence of its existence in England is a 
**eonatitu^n" set forth by Cranmer in 1541, which Heame first 
printed (Lidand’s OdUeetmea, ed. 2, ri. p. 88). This names "Turkey- 
eoeke*' as one of **the greater fowles" of which an eeclesiaetic 
was to have *^but one in a dishe,'* and its association with the 
Crane and Swan precludes the likelihood of any oonfusion with the 
Guinea-FowL Moreover the comparatively low price of the twp 
Turkeys and four Turkey -chicks served at a feast of the aeriei^nts- 
at-law in 1865 (Dugdale, Originea, n. 185) points to their having 
become by that .time abundant, and indeed by 1578 Tosser bears 
witness to the part they had already begun to play in '^Christmas 
husbandlie fate.'^ In 1565 both sexes were characteristically 
figured by Belon (Ogaeauai, p. 249), as was the cock by Gesner in 
same year, and these are the earliest representations of the bird 
known to exh^ 

There is no need to deecribe here a bird so familiar and in these 
days so widely distributed. As a denizen of our poultry -yards 
(see Pouttnr, iroh xix* p. 646) there are at least two distinct 
breeds, though crosses between them are much commoner than 
purely -bred examples of either. That known as the Horfolk 
(weed is the taller of the two, and is said to be the more hardy. 
Its plumage is almost entirely black, with very little lustre, but 
the feathers of the tail and some df Uiose of the back have a brown- 
ish tip. The chicks also are hlaok, with occasionally white patches 
on^ the head. The other breed, called the Cambridgeshire, is much 
indre variegated in colour, and some parts of the plumaj^ have a 
bright metallic gloss, while the chicks are generally mottled 
wi& brownish grey. White, med, and buff Turkeys are also often 
seen, and if care be taken they are commonly found to bread 
true.** Oooasioiially Turkeys, the cocks espemally, deenr with n 
top-knot of Ibathsrs, and one of them was figured by AlHn in 1788. 
It has been suggested with some appearance of prorobllity that the 
Norfolk breed may be desoen^ed from the northern form, UdUagfHa 
gallspaiio or dmmeamp wbiW the Oambridgeshire breed may aprktg 
from the southern fortn. Iha Jf. maenpoms of Gould {Proe, Zoot 
fibciriy, 1856, p. 61), which Indea} it vary much reaemblea, especi* 


* l^rchas {JfHlgrimaa, p.'W), iti 1625 ’quoted both frOm Ibis 
send from the same auth(ir*s mgsMi Qsnmgl, said to have bewi pub- 
United a few years later. Oviedo’s wlier work is only known to the 
present writer by the reprint of 1862^ 

% The bibliography of the Turkey is so Isige that there is hem no 
joom tb name, the various works that might be riited, Becent fesOarob 
^ has fidled^td add anything of imporUnee toVliat hes beisn, ssi^ on 
this point .by Buflbn {Oiaaavx^ ii. pp. 182-162), l^ennaat {AtcHa 
‘ 291*800),-^ii admirable 8qmmsry,---emd BrOder^ (gioo- 

hgfjml )M$cracdiim, pp. 1204l87)«-n’ot that aU their statementa can 
be whcBraccipted., Baarington^s essay {MiaeaUaniea, pp, 127-181)^ 
to prove thiaii,m. bm ifsa known before the discovery of 
and was trauipostsd thither, is an ingenious piece of special j^sadlng 
which his friend Pennant did him the real kindness of Ignoring. 

• In 1672 JosseUn (J^sw ISn^md^a MatihUa, p. 9) spri^^cif the 
settlers btinging^^ **gi^S]tomof ihewUdki^ of Turkeys, 
remallii about their honseir as teiqe^ss ours .in Eni^and.^’ The.b^ 
was evidently plentifrl down tp the/very amhoafd, of MassachwW^i 

as, according to ^aernafides, It seemi to ham ^bedn by the 

It was probably easy to tek«^ve,nnd, as ws khow, capable of eadni^ 
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TUBESi The nsa of the name Turks” ww nevur, 
been limited in a ^ear and definite way from the time <d 
the Bysantme anthors to the present day. To tiie former, 
as also to the Arabs; it has a collective sense liko ft^hifuis 
or Hims;‘ at tite present day we aa^ wont to restrict the 
name to the Osmoiw Turks; thotigh mey themselves refnse 
to be called Tnrks, having^ as they hedd; ceased to be .scu^ 
in becoming imbued with Atsbo>Penuan culture. On the 
other hand, when we speak of Uigurs and Tatars, we mean 
Mbes who style themselves Turks and really are such. It 
is only by the aid of historical and linguisticd evidence that . 
we can determine the true limits of tiie Turkish name. 

^e national Turkish traditions, preserved by theOtigfa 
Persian historians Rashid ed-Dln and Jowaini from ' 
Uiguriam books which, are now lost; point to Ihe region , 
watered by the river Selenga and its affluents, the Orkhon '/! 
and the Tugila, as the primitive seat of the Turkish people, i 
Batidd edr'Din combines this tradition with that of the 
Mohammedan descendants of. Ogbuz, who, in acccndance 
with Modem traditions, derive the whole Turkish stock 
from Japhet, the son of Noah, or more accurately fr<»a ■ 
Turk, the sou of .the former (Yafizo^an), and pretend ' 
.that he pitched his tents in the vicinity of IdJce Issyk'kul ' 

(in Semiryetchensk)! But, though Turkish tribes didBtfas 
waudw so far to 1m west, and even farther, in remote 
antigmty, it seems pretty eutoin that the Uigurian triidi- 
tion.duui preserved the memoiy of the true origin of the 
rae«i that Turks and Mongols were (uighially different 
stems of asiagle people^ and that these two members the 
Uju^n-AltX,^ {q.v.) famny irore more closely related to eadi 
-other than to any other member of tiie same family 0!b>ho< 
Ugrians, Samtyedec; Tangus>M!an(htu). The riideoce for 
,|;hu rests, not on the ethi^ogical system of Baddd ed>Dln, 
though it'^ordjS a. second^ aignmeut, but on the in> 
duMtable araity 'of the Motigohan andTurldsh' languages 
and the rimilarityof the rihnological eharaetosof the two 
races. Here.of oounM^wedo aotatgueficomlhBdsmanlis, ; 
who ^ve lost all their original race-characters and have 
become t‘ Oancasiarns ” ci tiie best but raihwi for in- 
stance, from ihe E3i;ghu^ who «« conride^ as ih« typicri 
Turks of tiie pese^day, and e^ dmcrilied ly; ae 
bring midmy between the Moi^> and t^e ^ucaaian. 

We must now turn obr attmtion to the wanderings of the 
Tdiks and th^aahsetqueat fate.— a ratiief. difficult task. 




tCiritqrs in 



J/WWm esd, ‘J 

itm riUKtii* 

wr*,., 



" owing p iiho ^ odeumte fa»lo«matkm« Xbo on^ 
troly JuWicd. 9 ? 80 (»r(bi m to be fottnd in tbe (^Shbeae 
cbtonidee end ettogrdmbdieBt^ wbeve, boweVer, ibe Turkish 
proper naimee eppetfr m aiodi distoiij^ forma aa to be tin* 
reoo^iaable; yet^ till tb dib century of our era, no other 
accotmtia am avaiiabb 

It i$ generally adapted that 1b firat Tutkiah people 
JQQeet* . mentioned by the Chinese Ore the Hbng-nu, who, wander* 
^ ing to the welBt, ecea{ded tbe country south of the Altai 
Mountaihs and ^pdled (about 177 a,c.) the former 
occupants o! those regions, the Tua-ohiy^ Kan*goi, and tjsun 
(IT-ssun), — ^tribes of unbown nationality, bat powibly 
alsoTurks.b' The Hiong^nu were ideidiified by Degttignes 
with the Hans, this denomination bemg used ia a political 
or collective sense, and including, besides the Huns proper, 
the Bphthalites or White Huns, Avars, Bulgam Magyars, 
Khasars, and Petchepegs, trbo are Styled by sevend scholars 
Hunnic or Scythian peoples,— a term of no scientific value 

* whatever, as the main body of these peoples consisted 
really of Mongol-Turks or Finno-TTgiians, As, however^ 
separate articles have been devoted to most of these 
etbical names, we abstain from further details, m also 
from discussion of the question of the Turkish origin of 

^ the Magyars and the lUiasars, though that of the former 
seems to us as improbable as tbt of the latter is certain^ 
Be this as it may, the Hiong-nu are, so to speak, proto- 
Turks, and the history of the Turks proper begins with 
Th« Tu- the Tu-kiu, the Chinese equivalent of the word Turk, 
kta. Originally a division of the Hiong-nu, almost extirpated 
by wars, but miraculously saved from complete destruction, 
the Tu-kiu settled south of the Kin-Shan (Altai)) Moun- 
tains, and were miners and iron-smelters in the service of 
the JuenJuen* (‘‘lea Tartares Qeou-gen" of Deguignes). 
About 552 A.D., however, they conquered their former 
masters and founded a mighty empire under princes who 
took the title of Ih khan. In these Tu-kiu Deguignes re- 
cognized the Turks who entered into friendly relations with 
Byzantium, and to whom Justin 11. sent two ambassadors, 
— Zemarchus (568^ and Valentinus (575), The narratives 
of these ambassaaors are preserved in the fragment of 
Menander Protector ; and (comparing the variations of the 
cortrupt text with the record of Tabari) from him we learn 
that at the first date the reigning prince was Sinjibulus 
(Arabic Sinjibu).® From the Greek and the Arabo-i^rsian 
accounts it seems that Sinjibu put an end to the empire of 

^ Translated in the welMcnown vrorke of Doguignee, Viedelon, Ike ; 
for a French tianslation hy Stamsl Jnhen of the aocounte of the 
Pien-i-tien, referring to the Tu-kiu, eee Joum, A»iat , 1864, p. 825 egy 

^ Comp. Pbbsxa, vol zviii pp. 592-4, 600, 608. 

* Radloif, for metance, thinks that the name XT asnn, and perhaps 
remuanta of the people denoted by it, survive in the present Uisuns, 
a division of the Great Horde of the Kirghiz. At the time of 

* Alexander the OreatVi expeditions against the Scythians beyond the 
Jaxartes, we find in that region oertain traces of the Turkish language 
in names of places and persons (cp. vol. xvui. p. 502, note 4). It 
is therefore certain that long before the age of the Hiong nu Tmkish 
tribes had spread to the headers of the Jaxartes, and even along the 
northern coast of the Caspian to the nvers XJral and Volga. But the 
ethnical denominations of antiquity— Scythians, Parthians, Massagetm, 
fiacm, Ac.— ‘do not convey to our mind clear ethnical distinctions, so 
that the true nationality of these peoples has been much debated. 
Neither are the pre-Semitic culture of Babylonia and the supposed 
** Turanian** origin of the Aooads facts of such ohaiacter that foom 
them we can infer the presence of Turks m these regions in remote 
antiquity. 

* On the Petoheiiegs see below, 

^ From their Ohmeee name it may be infened that the Juen-Juen 
were a Mongolian pe^le, In which ease the Avers, who are supposed 
to have been a dirlsioii A them, were also Mongols. 

* See Noldeke, 6kteJndti» dar JPerser und Arober, p. 158 The first 
fMii of this name is without doubt the Turkish mlngUf which 
means ^^li^nce,’* a Turkish pmper name of the same kind as Kilij— I 
^•word," which in Its Persian form, NiSek, was afterwards home by « 
prinoa of lYansoxiana, often mentioned in the aoeotmts of the Arabio 
eonqiiest. 


the Hphthalites <Mr Haitfile in those regionau He shared 
the conquered country with Ehosrau X, the Oxiis becoming 
the frontier between Iran and Toran,, The memory of the 
^empire of Siqjibu and of its political strength has beet 
preserved by Ihe Arabic authors Ibn Ehordadbeh and 
MasHidl, who inform ua that the oSirkish tribe of the 
Karluks, settled in the provinces of Ferghana and Shash 
(Tashkeiod), were of old the mightiest of all the Turks, and 
that their sovereign, the khakan of khakans, was obeyed 
by all the neighbouring princes. To them they reckon the 
mythical Afrasiab and the historical Shawa.^ It is un- 
certain at what epoch the empire of the Karluks came to 
an end ; but the Chinese assert that about 650 they reduced 
the inhabitants of the Hi and Jaxartes territory, though 
they were unable to protect them afterwards against the 
inroads of the Arabs under Kotaiba b. Moslim (706-714). 

The latter defeated the armies sent to their aid under 
Kurbogha Noyon, a sisteris son of the Chinese emperor.® 

It is also doubtful if the so-called Afrasiab kings or Ilek- 
khans, who reigned in the 10th century at Kashgar and 
Balasaghun and conquered (999) the dominions of the 
Samanids in Xransoxiona, belonged to the Karluks, as is 
supposed by Origorieff and Lerch, or to the Uigurs, as 
others think. 

■nie name Uigurs is very common during the Mongolian The 
period, and Bashld ed-Din and others use it (by an ana- 
chronism) in speaking of remote antiquity, though it is 
wholly unknown to the Arabic geographers, and,aBVamb6ry 
has shown, to the Uigurs themselves,— nay, even impossible 
in the old Turkish knguage, in which the form would be 
Utkur. The name Ugur, Ogur, or Ogor of Byzantine 
authors is really different; but Grigorieff has recognized 
the name in the corrupt Arabic form of Tagazgaii^ which 
must be read Toguz- Ugur,® the ‘‘Nino Ugurs,” to dis- 
tinguish them from another division of the same tribe, 
the On-Ugur or “Ten Ugurs.” In the time of Ibn Khor- 
dadbeh and Mas*udl these Turks had gamed the supremacy 
amongst their brethren, and had their residence at KushSn, 
which has been identified with the Kiao-chang of the 
Clunese. According to their accounts, the Kiao-chang 
form the southern division of the Hui-khe (Hoei-ke of 
Deguignes), and weie settled before the Christian era south 
and east of the Tian-8han up to the Pamir plateau and 
the Kueii-Lun. The Arabic authors make them adherents 
of Mamchausm; but, as the onginal Turkish Hhamanism 
has developed into a dualistic system, tliib statement may 
rest on a partial misapprehension. It seems, however, 
certain that Buddhibm reached these Turks on its way 
towards China, for we know tliat this religion spread in 
the 2d century b.o. throughout the adjacent kingdom of 
Bactria, and was still flourishing when Hwen-T’sang visited 
(7th century) those regions, llius we can understand why 
the old Ural-Altaic religion bears a Sansknt name. The 
northern division of the Hui-khe, which remained unknown 
to the Arabs, wandered from the Selenga region to the 
sources of the Yenisei, vanquished tho Tu-kiu (745), and 
founded an empire from the Selenga to Lake Balkabh, 
tOl they were overthrown (8*41) by the Ha kas (identified 
with the Kirghiz). These northern Uiguis aie called by 
the Chinese Kao-che, Chi-le, Di-li, and Te The history 
of the southern branch is unknown, for the chionologjcal 
data of Bashld ed-Dm and Abu-T Ghazi are contradictory 
and nseless, though their statements that the piince bore 
the title of Idi-kut and submitted to tho Mongols have 
full historical weight. That the Uiimr*' dunng the 

^ Cp. Mazhdi, ed. Paris, i 288 , Noldeke, ut sup , p 269, n 1 

• Tie title Noyon, if tho present writer’s conjetture on the text of 
Tabari, li. 1196, is «ght, proves that Kurho-jha was a Mongolian prince. 

• Before this Reinand had coxyoetured that the Tagazgoz were the 
same ae the XTignrs, but failed tp correct the Arabic corrujition. 
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Mongolian epoch to a certain aupremacy by higher culture 
is attested by Kashid ed-Din and Joivaini, who often men* 
tion Uigurian books. • 

fThe The Petchenegs (Gr. Uar^ivaKat, Ilar^cvaicmi ] Mag- 

Petch- yar Be8myd\ I^at, Bitseni) were of old, as Oonstantine 

•negs. porphyrogenitus tells us, settled about the lower Ural and 
Volga, but were driven thence (894-899) by the Ghuzz 
(Ouzoi). A part of them returned afterwards to their 
ancient abode, but the great majority wandered westward 
and settled on both sides of the Dnieper, driving the 
Hungarians before them to the Carpathians. Here they 
annoyed the neighbouring peoples by their raids, and en- 
gaged readily in the Bussian expeditions against the Greek 
eminre, till the policy of the Byzantine court incorpomted 
large numbers of them with its own armies, sometimes 
with fatal result, as was experienced by Bomanus Diogen^ 
when these auxiliaries passed to tlie camp of his antagonist 
Alp Arslan. At the period of the first crusade the Christian 
armiee met with them on their march through Servia and 
Bulgaria ; but the Petchenegs are not mentioned after the 
13th century. The learning of Orientalists has discovered 
faint traces of the language once spoken by them in the 
Turkish dialect of the Bosnians.^ 

tThd Comans or Cumani (Iluss. Polowtze^ Magyar PdLocz and 

Comaiu. BM) is a term chiefly used by Europeans for the Turkish 
tribes that occupied Moldavia and the adjacent redone of 
souldi Bussia. The origin of the name is uncertain ; but 

^ it seems to be Turkish, though it rarely occurs in Oriental 

records. The most probable conjecture regarding the 
people denoted by it is that they were a mixture of Ghuzz 
and Petchenegs. Oriental authors know much more of 
their neighbours to the east, the Kipchaks, a veiy common 
name of Turkish clans down to the present day. Some- 
times both names are combined ; Eubruquis speaks of the 
Coman Kipchaks. Anna Comnena informs us that the 
Comans spoke the same dialect as the Petchenegs, a dialect 
well known to European scholars from the so-called Codex 
CumanicuB.^ On the arrival of the Mongols in these 
regions, the Kipchaks suffered great hardships, and large 
numbers of them were sold as slaves throughout t£e 
Mohammedan world. From them sprang the Bahrite 
Mameluke sultans of Egypt (1250-1380). The Comans 
sought refuge amongst the Hungarians and became Chris- 
tians; but their arrival, causing internal dissensions in 
Hungary, greatly favoured the i^vance of the Mongolian 
arms. The remnants of the Comans, Kipchaks, and other 
Turkish tribes continued to dwell in southern Bussia under 
Mongolian rule (see Mongols), whilst others became merged 
with the Hungarians. 

The The Ghuzz dwelt originally in the far East amongst the 

Ohuzz. Toguz-Ugur, but migrated in the reign of the caliph Al- 
Mahdl (775-785) to Transoxiana, whore they adhered to 
the cause of the famoiu Al-Mo^aniia‘, not from religious 
predilection, but to satisfy their love of war and plunder. 
In the same manner they afterwards served every warlike 
prince in their neighbourhood, and entered like other 
Turks into the service of the caliphs. The main body of 
the life-^rd of the ^Abbasids consisted of Turks, and 
some individuals rose very soon to high commands. £n- 
irusted with the administration of distant provinces, they 
founded independent princely houses, suc^ as those of the 
Tulunids and Ikhshids in Egypt (vol. vii. p. 750) and the 
Ghaznavids (see Gnazni). In the meantime fresh bands 
of the Ghuzz poured from the east and the north into 
Turkestan, the retgion becoming overstocked with a nomadic 
population. Some of them sought and found an outlet to 
the west by occupying the territory of the Petchenegs and 
joining the Turkish population of southern Bussia ; but 

^ Comp. Blitt, BmU»eh-T(M9ehs JSjpratMenhna^ (Xieipsic, 18S8), 
p. 816. * Bditsd hy Gm Kwui, Buda-P^th, 188^^8. 


the great majority, seeing the ruined state of % empire 
of the (mliphs, croi^ the Oxus and overran the northern ^ 
and eastern provinces of Persia. How these loose desul- 
to !7 bands were guided to subsequent victories, and 
moulded with the peoples amongst whom they jeiettled into 
regular political bcxBes, has been already narrated under 

Meanwhile they underwent a great diange in their out-tTprk* 
ward appearance, habits, 4m., as Basldd ed-Din relates, 
owing to the influence of the air and the water, and, we 
may add, to frequent intermarriage with the inhabitants 
of ^e countries invaded by them. After some generations 
the change was great enough to strike their Iranian neigh- 
bours, who call^ them j^kmans (Turcomans),^ a term 
implying resemblance to Turka It is therefore quite 
natural that the modem Osmanlis should have become 
Caucasians; for, if Bashid ed-Din in the ISth century 
noticed the difference between a Turkman and a genuine 
Turk, the six centuries which have elapsed since amply 
suffice to have obliterated all original Ural-Altaic charac- 
teristics. The old name Ghuzz, originally, as it seems, 
the Turkish Oghuz (an eponymous hero of whom Turkish 
chronicles tell many fables) was wholly superseded by the 
new name Turkman and by other political names. 

During the Seljukian period there arose in Transoxiana Etnp 
the empire of the KhOxizm shahs, founded by Mohammed 
b. Anushtegln, upon whom the govemnmnt of Khfirizm 
(Khiva), — ^which down to 995 had belonged to princes of 
Iranian descent — was conferred (1097) by the Reljuk 
prince Barkiyarok* His son Atsiz became independent 
(1138), but his empire seemed destined to early ruin by 
the arrival of the KarorOhitai, who defeated the Seljuk 
prince Binjar (1141) and became for a time supreme 
masters of Turkestan. Nevertheless the Kharizmian 
dynasty held its place as a tributary sovereignty, and 
developed great power under the princes Takash and 
Mohammed his son. The former defeated and killed 
(1194) the last Se^uk prince of *Irfik» and the latter ex- 
tended his dominion from the Caspian to the Indus and 
from the Jaxartes to the coast of 'Om&n. His cunning 
antagonist, the ^Abbasid caliph An-Nasir, invoked the aid 
of Jenghiz Khan, who scarcely required this invitation to 
attack Mohammed. The sack of Bokhara was followed 
in the same year (1220) by that of the other princijial 
cities of Transoxiana and by the persecution of the un- 
happy prince, who died in a forgotten island of the Cas- 
pian. His son Jelal-ed-Din was driven towards India, but 
by a change of fortune ascended once more the throne of 
his fathers, till the new Mongol khan, Ogdai, sent fresh 
armies against him and forc^ him to seek refuge in the 
Kurdish Mountains, where he was murdered (1231). The 
fate of the Turks of Transoxiana was shared by their ^ 
brethren in Asia and Europe, and new Mongol-Turkish 
empires arose, of which an outline has been given under 
Mongols. Ab the Mongol rule grew weaker, there arose 
in Persia and on the frontiers of Asia Minor Turkman 
dynasties of the Ak Koyun-lu, the Kara Koyun-lo, the 
Zu'l-kadria, and the Ramazan Oglu, whose history is closely 
connected either with that of the rise of the Ottoman 
power (see below) or with the history of Pxbsxa (see vol. 
zviii. p. 632 «$'.). 

At the present the Turkish people occupy a very extensire Me 
area, the centre of which lies in Klava, Bokhara, and Khokandi tn1 
and which stretches from the lower Lena in Siberia to the Danube 
and from the Crimea to Kermfiji and Indi a. P oUtioftUy ^?y b?* 

* The term ** Turkman" occurs in Arahdo chronicles ^ the Seljukian 
period, and even in Mokaddasi, p. 274. BadiTd ed-Dln therefore 
exaggerates in stating that it only came into use in his lifetime. But 
Vamb^B statement that it was apiilied of old ^ the descendants of 
Oghus is contradicted by the genrine Persian text of Kashid ed-DIn 
and the unanimous testimony of Ijistory. His ohfedtions against the 
popular etymology mentioned above are, however, not quite unfounded. 



TUB K S 


661 


hngtoTLxuun»^Vwek9^,fmli»^ InTdligion 

^ great bejortty^ KohnAmedans ; a few triboa in Buaaia ajre 
baptu^ Chi^aiMi ; and aome ^thera adhere to the oriffinil Sha- 
mank^ trhich has alao i&fttteueed the teligiotiB cooeeptiona of the 
Chriatiaii and Mohanmedaii Turka. Tlie principal Tiirkiah peoplea 
are the followings (!•) Bjr a popular aiatinction the Toika of 
thtars. Siberia and Euanai with aome colonies in Turkey, axe crtyled Tatars 
(see TABTiLBg), though the Yakuts of northern Siberia are not uau*- 
ally included m this term. The Yakuts, who are perhape a mixture 
of Turldidi and ^Tungaa tribes, deviating the ordwary course 
of Turkish wanderiim Bra settled about the lower Lena, and number 
pisobably 200,Q00 (Eitidg, 80,000 1 Unedell, 210,000).^ They are 
uominaUy Chrisiiaiut, (IL) On the Kiighis (^ara-Kirghiz and 
KazSka) and Kara-Kalpaks see KluoBxa ; out note that the Kip- 
chaks, named there as a aeparate tribe, really form a aubdiviaion of 
the Kazik-Kirghia, and ore perhapi akin to the Kitai-Kipchaka, 
tJzhega. who are reckoned to the Uabega. (III.) TTzbeg ia a political, not 
an ethnological denomination, originating from Uzbeg Kh&n of the 
Golden Horde (1 812-1340). It waa used to diatinguiah the followers 
of Shaibani Kh&n (16th century) from hia antagonists, and became 
finally the name of the ruling Turks in the khanates as opposed to 
the Sarta, Tajiks, and such Turks as entered those regions at a 
later date and are known to be Kirghiz, Kara-Kalpaks, or Taranjis. 
Tlie Uzbega are therdbre a mixed race of different Turkish tribes. 
According to Kostenko,* they number 201,072 in the Russian pro- 
vinces of Sir -Daria, Fergh&na, Zerafshan, and Amu -Daria, and 
Vambcry conjectures that there are 1,000,000 more in Bokhara, 
700,000 in Khiva, and 200,000 under Afghan supremacy, giving a 
total number of about 2,000,000. They are agriculturists or inhabit 
Eastern the cities ; a few are semi-nomads. (iV. ) The eastern Turks on the 
Turks, southern slopes of the Tian-Shan Mountains at Kashgar, Ust- 
turfau, Ak-su, Sairam, Kutcha, Yarkand, Khotan, Ac., are the rem- 
nants of the ancient Uigurs ; and of the same origin are the Taranjis 
(ss agriculturists), settled in the Hi valley and elsewhere. The 
number of the latter is given as about 50,000 : that of the fonner 
may bo estimateii from the statements of Forsyth* and Kuropatkin * 
at about 1,000,000 for the whole district, the great mejority being 
Turk- Turks and the rest Mohammedan Chinese (Sungans). (Y.) The 

mans. Turcomans (propeily Turkmans) inhabit the steppe cast of the Cas- 

pian and south of the Oxus from Astrabad to the Paropamisus. 
The term is sometimes taken to include their brethren in Persia 
and Asia Minor, w)io will be treated separately. The following are 
the principal tribes theTchaudors and Imrailis, in the north- 
western part of the Ust-Urt to the Gulf of Karabogluiz ; (2) the 
Yomuts, extending from Kliira across the Ust-Urt to the Caspian, 
and along the sea-board to Persia ; (8) the Goklen, on Persian ter- 
ritory, between the upper Gf)rgen and Atrek ; (4) the Tekkos, the 
most numerous tribe at the present day, divided into the Akhal 
Tekkes and the Merv Tekkes, so named after the centres where 
their greatest numbers are found ; (5) the Sakars, on the left bank 
of the Oxus, to the east of Tcharjui, considered by Vambcry as a 
division of the Tekkes ; (6) the Saiiks, at Peujdoh and Ym-iitan 
on the north-western slopes of the Paropainisus ; (7) the Balors, 
one of the oldest Turkman tribes, who suffered greatly from the 
Tekkes, till they finally migrated (1857) to ZurabSd in Persia, and 
left their former districts to the Tekkes and Saiiks ; (8) the Ersari^ 
on the Oxus about Khoja Salih ; and (9) the Ali-elis, about AudkhuL 
Their total number, iiu lusive of some Turkmans who do not belong 
to any of those tribes, and are scattered throughout the provinces 
of Syr-Daria, Amu-Daria, Zorafshan, and Astrakhan (about 16,000), 
is estimated by Vamli^ry at about 1,000,000, and by Grodokoifat 
1,170,000. The Turkmans are, with few exceptions, nomads, and 
were formerly the terror of their neighbours, who feared them as 
the ** man-stealing Turks” ; but since Merv has been annexed to 
Russia (1884) th^ have been compelled to abandon their predatory 
habits.* (VI.) Tlie Turkish nomads scattered throughout Persia 
are partly the descendants of the Ghuzz tribes that invaded the 
countiy at the Se^ukian period ; others have migrated thither in 
RlySt. the following centuries. They are known by the name of Hat or 
Hiyftt (meaning tribes or peoples) and consist of several tribes, 
having each its own chieftain, the Ilkhani, appointed by the shah. 
An accurate list of the names of these trilies does not exist ; but 
the most powerful and most numerous are the following. (1) The 
Kajars, who dwelt in Transcaucasia down to the time of AbbM the 
Great, by whom one division of them was compelled to settle at 
the south-east corner of the Caspian near Astrabaa. To this division 
belongs the present dynasty of Persia. (2) The Afshars or Aushars, 
a very numerous tribe, in the province of Adarbaijan (Azerbijan). 
A division is also settled in the mountainous regions of the Anti- 
taurus ; its members are nominally subjects of the Ottoman empire 
but really inde]iendent (8) The Sheka kj s and Shah-sewen. The 

X Cn. K Petri, **N6aerM Uber die Jaknten,' lit Pettm, MUth., 18^7, voL 
xxxUf. p. 102 tq. i TurkMlanOeU JCnn, St Petenbuig, 1880, p. 826. 

8 ul^rt of a Misiten to Yarkand, 

a XotAMria, translated by W. B. Gknsan, Calcutta, 1882 

8 Op. N. Petrosovltoh, Tho Twomuno, timnslated by R. Mlchell ; O'Donoran, 
fho Mtrv Oatit, London, 1882 ; and the Joamala of travelleni in these regions, 
Vamhdry, BOhuyler, Lsssar, Bo. 


htter is not a tribal, but a political name, meaning those who love 

^3™^ (14M-17M) Midth. 
Shl'ito &itL (4) The Ktra Koyun-la, umt th. town of Khoi, tho 
remnants of the once powerful tribe named above. Besides these, 
many other namee are recorded of tribes wandering in tlie Trans- 
^ucasian regions and in the provinces of Adarhaij&n and Mazen- 
deran, but many of them are very uncertain. All these Turks are Turk 
wmprehended under the general deuoiiiinatiou of Adarbaijani soutl 
Turks ; they are nomads or semi -nomads and speak a peculiar Persi 
Turkish dialect, tho Turk Azori or Adarbaijdui Turkish* Some 
spocimons of it have been published byChodzko, Borge, Melgunoff, 
and Barbior de Meynard. In tho fcoutherii provinces of Persia are 
wttled the (5) Kashkais, (6) Abul-wcrdis, (7) Kara-Gozlua, (8) 

XL Inan-lu, To tho first named are reckoned by some 

wo Khalaches,* an old Turkish tribe which was already settled near 
Herat before the Seljukian period and has given rise to some Indian 
^wties. Vambery thinks that the total number of Iranian 
Turks may amount to about two millions, or, if we add the Caucasian 
Turks under Russian supieniacy, thiee millions.^ (VII). The Osmi 
Osmanhs, under wliich term are comprehendDd all tho Turkish sub- lis. 
jectsof the sultan of Turkov, consist cuiefiy of tho following elements. 

{1) Turkmenian tribes and Turks of every description, wiio poured 
into Asia Minor after tho defeat of Romamis Diogenes (10/1) ; to 
these we may also leckon the Ottomans projier, though they did not 
enter thecoimtry till after the downfall of the Khaii/.niian empiie. 

The Mongolian invasion drove the obscure ancestois of this the 
most illustrious Turkish dynasty to Asia Minor, whence they 
gradually spread to the province of Khodawendikyar (Bithynia). 

(2) Tatars scattered amongst the rest of the population, but lorming 
a large colony in the Dobiudja. In part they occupied their present 
rottlements before the conquest of Constantmojde ; but others have 
immigrated into Asia Minor during the last two centuries fiom the 
Crimea and Caucasus, since the Kussian conquests of those regions. 
They have fared very badly under Turkish rule, as is attested by 
Captain Wilsoi. That tribes of Tuikish origin wore settled in 
Europe long before the rise of the Ottoman power is known from 
the Byzantine authors, wlio mention a colony of thorn (about .30,000) 
hs early as the 10th century in the Vanlar valley in Macedonia.® 

(8) The so-called Kizil-bashis or **Rcd Hoads,” a nicknanio of the 
ShPitic Turkish immigrants from J'ersia, who are found chiefly m 
the plains from Kara-hiss.ir along Tokat and Amasis to Angora. 
Daring the wars with rersia the Turkish sultans fenced them to 
settle acre. Thejr are agriculturists and highly praised by several 
travellers for their honesty and laborious habits. (4) Turkmenian 
tribes — Yuruks and Gotclicbes (wrords mcauiiig “nomads” and 
characteristic of their most distinctivo quality),— who occupy the 
mountains in summer and descend into tho plains in winter, though 
some are settled iii the plains of Cilicia near Tarsus and Adana, the 
rest being semi -nomads. Reclus estimates tho total number of 
Turks in Eu.ope at 1,500,000 and 35,000 Tatars. For Asia Minor 
statistics are wanting ; but P, de Tchihatchef, tho chief aulhoiity 
for matters relating to this iieuinsula, thinks that 6,000,000 is a fair 
estimate for the total population, including Greeks, Aimenians, 
Kurds, Ac., but excluding the islands. It appeals therefore neces- 
sary to reduce the already moderate number ol Osman Jis given by 
Vambcry (10,000,000) to about 6,000,000. 


LANalT^GK. 

Tho Turkish, or, as some prefoi to say, tho Turco-Tatar lenguflge, Diali 
is a member of the Ural-Altaic family (see Uhal- Altaic) and calv 
comprehends many dialects, wliich differ considerably in their ties, 
vocabulary aud in a less degree also in their gi am mar. The study 
of these dialects has made great advances during the 19th cen- 
tury. Abel Kemusat in 1820 knew only of four, viz., tho Uigurian, 
dagatai, Tatar, and Osmanli. Beresino in 1848 distinguished nine- 
teen, grouped round tliree types, viz., (1) Ja^atai dialects (Uigur, 
Couian, Jagatai, Uzbe^an, TurKmani, Kazani literary language) ; (2) 
Tatar dialects (Kirghirian, Bashkiri, ISfogai, Kumi, Karatchai, Kara- 
Kalpaki, Meshtcheryaki, and Siberian) ; (3) Turki dialects (Derbendt, 
Adarbaijani, Krimmi, Aiiadoli, and JK umili). Bohtlingk (1851) added 
the Yakuti, and Shaw 0^77) the Eastern Turki. Kadloff (1882) 
subdivided the one Siberian dialect of Beresine into inoie tlian a 
dozen different dialects. On plionctic nrinciples tho last-named 
proposes the following classification, which seems, however, not 
quite satisfactory: (1) Oriental dialects (Altai, Boraha, Lebed, Tttb^ 
Abakan, Kuatik, Soyon, Karagass dialects, and Uigur) ; (2) Occi- 
dental (Kirgliizi, Iriish, Bashkir, and Volga dialects, with numerous 
subdivisions); (5) Central-Asiatio (Taranji, Jagatai, Ac.) ; and (4) 
southern (Turkmani, Adarbaij&ni, Caucasian, Anadoli, Krimmi, and 
Osmanli). It would be premature to criticise this system till tlic 
author publishes the second part of his giammar, which will treat 
of the real etymological phenomena of the north T u rkish dialects. 

8 Op. the Tahaldt by Major Raveity, p. 653 , wlwre the name » 

ineorrectly written Khalj. . „ . « j 

^ Cp. Lady Shell, (Utmjmt of Life and ^fannen In /*ers<a (London, 1866X and 

vanoueartloleiby Vonbeldlitein thc/Jiwstfcfce/fewe, &c. 

8 Cp. Lejean, *<£ihDogrsphie der Ifiuropsischen Thrkei,*’ in Petenn. Krgdna^ 
P4^4(1861),p.88. 
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Ott the photietical eharaoteristieii ojf HuAl (Bit theae dialecte ample 
informatioii is given in hie FimMe itr lOrdHdm Turk. Sjpmchen, 

These great dkleo^cal varietie* eaeUy accounted for by the 
vrant of a common Turkish liteiaiy knguaffe understood every* 
where. The most developed and xeathed Tuncish tongue^ ^t of 
the Osmanlisr which is very rich in literary monuments, has 
admitted too many Arabic and words, grammatiosl forms, 

and even whole sentences, and has been too much spoiled by ^e 
precepts of Persian rhetoric, to prodnoe a popular literature, with 
the exception of some tales and novtds, this literature has remained 
an exotic production, unintelligible even to the people who are rap* 
posed to apeak the same langtni^ (see Titbrsy, p 656 above). The 
Jagatai and Usbegian dialects would have answered the purpose 
better, and present the beat type of a (hypothelical) general 
Turkish language, of which the most prominent xeatures may 
be here given. 

The Arabic slphato is in general use, though some tribes in 
Russia make use of Russian and others in Asia Minor of Armenian 
and Greek characters. But the oldest Turkish alphabet, the 
TJigurian, is a direct transformation of the Synac, and nee fourteen 
charactere. Vilien nnd by whom it was invented Is uncortam ; 
the Arabic author oi the does not mention it, and the 

Ukuriau MSB. whirii we possess date for the most part from ^e 
15th century* It is commonly supposed to be the work of Nestorisn 
missionaries, who may have preoclied the Gospel amongst the Turks 
as early as the 6th or 7tfa century.^ In the age of Sinjiou the Turks 
seem to have used the Sogdian characters in their political inter* 
course with Byzsftium ; but as a rule they remained illiterate till 
their conversion to Islam. As the Semitic languages are charac* 
terixed by the three-radical system and the constancy of the con- 
eonante, all Ural-Altaic languages arc dominated by the law of vowel 
harmony and agglutination. Wo have therefore in Turkish a double 
range of vow^ commonly eight in mimber, of which o, i, o, v 
denote the hard or guttural and d, I, 6, a the soft or palatal vowels, 
tiiie vowels in every separate woid being of the same range. Tho 
i only is in most dialects IndiiTeroni The law of agglutination is 
derived from the same principle, but has n^d, not only to the 
vowels, but also to the consonants and the syllables } it is an abuse 
of the term if it is taken to mean that in Turkish no real etymology 
exists, but only an agglutination of themes and roots. 

As regatds the etymology we observe the absence of gender, of 
a separate form for the du^ and of the nominative in the nonns. 
There are commonly hve oblique cases—genitivo, dative, aoeosa* 
tive, comniorative, and ablative •-though ^htUngk has shown that 
in the Vakut dialect, which distnigutslies ten cases, the genitive is 
wanting. The adjective, unless used as substantive, is nninflectod 
both as attribute and as predicate ; the comparative is formed by 
the radix *rak (•rak), and takes tho compared noun in the ablative ; 
the superlative has no specific form, though a peculiar intensive 
is formed by prefixing to the adjective (though ui writing always 
as two words) a syllable beginning with the same consonant, and 
ending in a labial porm; for instance, kap kara, “intensely black** ; 
kip km^ “ intensely red.*' The decimal system has prevailed over 
an original septimal system. The article does not exist. The 
relative pronoun has been borrowed from the Persian in many 
dialects ; it is absent in the original Turkish, The theme of the 
verb is seen in the imperative, from which are derived varioue 
participles and genmds, used either separately or combined with 
pronominal suffixes. These combinations sup^y the forms of the 
simple tenses and moods, though difieient dialects use dififerent forms 
of participle and gerund for this puipose. Oompoupd tenses and 
moods are expressed by means of auxiliary vert^ The theme of 
the imperative may, by the addition of a simple consonant, vowel, 
or syllable, be modifiea into a negative, passive, reflexive, reciprocal, 
impossible, causative, or doubly causative form, which are con* 
jui^ted in the same manner as the original form. The causative 
Ibrms again admit of a passive negative, kc , so that in &ct the 
number of possible verbal forms denved from a single theme has 
been calculated by Shaw at 26, 000. There are no prepositions, only 
postpositions. 

In syntax the order of the words and clauses of a period Is 
almost the inverse of what seems natural to ua, the sulnect and 
its predicate being placed at the end, while all hypothetical, causal, 
prooibitiv^*— in snort all snbordinate— clauses come first. In the 
simple style of illiterate peasants, and in popular romances and 
tales, this method presents no inconvenience as regards easy finder* 
standing, bfit in the artificial, often excessively long periods of an 
Oamanirstyli8& it protents serious difficulties to a European reader. 

Baai0ffnxfhv.^a) wotfcs.oa the histoiy and ethnogmi^ et the 

Turiu: negtiJgiiei, fftMin fisi Ranf ; Vambeiy, Do# TurhaownTcMpste, 
isash Urtpnav det Mm/tam (tsIiNae Jtssrh and sevend other pahUeatloiis ; 

QMimIo. 1847), We tney add the lilsloriaiie of the Ifongols—FOhMon, 
BAworth, end etbeiv— the mtSMUi joitniahi of travellers omoiwst Tnrkuih 
peoples, and eeverifi ortloles lii^e JSiseIsflfce JBsene, /esmaldf'IS# 


^ For details about the ramad of ChristlSntty amoogit the Turks, 
see Tnle, Wap ^ ^}00l 
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Ahd(S)rabi«g: 

TU^iCES^lCi the tufamrous root of Cwcuma Irmpot 
an herbaceous perennial plant belonging to the natural 
order Zingihmxduk It is a nathe of aouthem Asuh being 
eultivated on a large scale both on the mainland and 
in the islands of the Indian Ocean. Turmeric has lieen 


used from a remote period both as a condiment and as a 
dye stuff, and to a more limited extent as a medidne. In 
Europe it is employed chiefly as a dy^ 9 ho as an ingre* 
dient in curry powder and as a dbiemical test for alkanes. 
The root is prepared by cleaning it and drying it in an oven. 
There are several varieties (Madras, Bengal, Gojmlp^, 
Java, China, and Cochin turmeric), differing chiefly in ska 
and colour aud to a slight degr^ in flaTour. Some of 
tibese consist exclusively of the ovate central tubers, tedb- 
nically known as bulbs,’’ and others of the somewhat 
cylindrical lateral tubers, which are distinguished in trade 
as fingers.” Both are hard and tough, but break with a 
short resinous or waxy fracture, which varies in tint from 
an orange brown to a deep reddish brown. 

Tfirmciic has a characteristic odour and an aromatic taste. The 
aroma it owes to a complex essential oil, which consists princi- 
pally of an alcohol called turmerol (formula which differs 

from carvol in being unable to combine with hyarogen sulphide ; 
tha other Constituents of the oil have not been determined. The 
colour is due to mreuminf OmH„ 0* of which the drug contains 
about 0*8 per cent. It posmsses the properties of an acid, forming 
red-brown salts with alkalies and beiug precipitated from alkaline 
solutions by acids. When pure it forms yellow crystals having a 
vBuilla odour aud exhibiting a fine blue colour in reflected light. 
It is soluble in alcohol, in ^loroform, and in alkaline solutions, 
but only spanugly in water. Paper tinged with a tmeture of tur* 
meric exhibits on the addition of an alkali a reddish brown tint, 
which becomes violet on drying. This peculiarity was pointed out 
by Vogel in 1815, and since wat date turmeric has b^n utilised 
as a chemical test for detecting alkalinity. In India the drug is 
considered to possess cordial and atomaohie properties ; a decoction 
made with milk and sweetened is used as a remedy lor colds. 
Externally it is employed in skin diseases and in the form of a 
cooling lotion for relieving the pain of conjuncrivitis ; the fumes 
of the burning tubers directed into tbe nostrils relieve congestion 
in cases of coryxa. The cultivation of tumeric is carried on most 
successfully in light rich soil in wril-watered districts. The plant 
is easily prop&rated by ofiseta An acre yields about 2000 lb. 
Turmenc Is said to grow in large quantities on the slopes of hills 
bordering the plains of the Beni in Bolivia and also tn Panama. 
Several species of Curenma and of allied ^era yield yellowieh 
aromatic roots. In Sierra Iieone a kind of tumeric is obtained 
from a spedes of Canna» 

TUJ^EB, CeabJUes (1773-1857), an Engliah engraver, 
was bom at Woodstock in 1773. He entered the schools 
oi the Royal Academy in 1796 ; and, engraving in stipple 
in the manner of Bartolozzi, he was employed by Alderman 
BoydefiL Eia finest plates, however, are in mezzotint, a 
method in which he engraved J. ML W. Turoet’s Wreck 
and twenty-four subjects of his JUberStmliorum^ Reynoldses 
Marlborough Family, and many of Raeburn’s best portraits, 
includbg those of. Sir Walter Scott, Lord Eewton, Dr 
Hamilton, Profa Dugald Stewart and John Ra^ison, and 
Dr Adam. He also worked after Lawrence, Shee, and 
Owen. He was an admirable enmver, large, broad, and 
masterly in touch; and he reproduced with great fidelity 
the charaeteristics of the various paiuteta whose works he 
translated into blsiek and white. In 1828 he waa elect^ 
an assodate engraver of the Royal Academy. He died in 
London on lit August 1857* 





’"l Jowiffit ICtiiUWi WiMiXiir (1778<1861), On nnothor oooasion, a v|aitor antering nnannonnoed, 

! ' «f tifegntttonjHdatennf tbe |!nfl^ whool, nm hoim Turner insUratly covered up lus drawings, and, in reply to 
I 'lttZii>itdoaon884iv|^iMl77fi« His father, ViUiain Tomer, the intimation, “I’ve coote to see the drawings for— 
a native of Bevdowue, ke^ a barWs titw at 26 Maiden the answer was, " Yon shan’t see ’em, and min^ that next 
lane, in tite pariah of 8t Panl’s, OoVent Garden ; he was time you come through the shop, and not up the back 
' **0 oheerfol, talkative little matt, with small blue eyes, way.” frobably the increase in the number of his engage- 
a iMiirtot rtose^ |n<qj^etiiig tiiin, and a fresh complexion ments induc^ Turner about this time to set dp a studio 
indicative d health.** Of Ihe painter’s mother, Maiy for himself in Hand Court, not far from his father’s shop, 
Mhrahall or Tomer, little is known ; she is said to have and there he continued to work till he was elected an 
becni a person <4 nugovemable temper and towards tiie end associate of the Boyal Academy (1799). 
d herhfel^eoameinwne. Apparently the home In whidt Until 1792 Turner’s practice had been almost exclusively 
Tomer spmt his dbildhood wm not a happy one, and this confined to water colours, and his early works show how 
may acoount for much that was onaociabfe and eccentric in much he was indebted to some of his contemporaries 
his eharaeter. The earliest known drawing Turner, a There are few of any note whose style he did not copy 
view d Margate Church, dates from his nintii year. It or adopt His first exhibited oil picture appeared in toe 
Vraa also about this time that he was sent to hu first school Academy in 1793. In 1794-95 Canterbury O t toH ral, 
at Hew Brentford. Of education, as the term is generally Malvern Abbey, Tintem Abbey, Lmcoln and Poterborongh 
understood, be received but little. His father taught him Cathedrals, Bhrewsbury, and King’s College Chapel, Cam- 
to read, and this and a few montos at Kew Brentford and bridge, were among toe subjects exhibited, and during the 
afterwards at Marmste wwe all the schooling he ever had ; next four years he contributed no less than thirty-nine 
he never mastered w native tongue, nor was he able in after works to the Academy. In toe catalogue of 1798 he first 
life to learn say form^ language, notwithstanding this began to add poetic quotations to the titles of bis pictures ; 
latic of scholar^p, one of his strongest characteristics was one Of the very first of these— a passage from Milton’s 
a taste for asaodating his works with personages and places Paradue iott — is in some resiiects curiously prophetic of 
of legmdary and historical interest, and eertun stories of one of toe future characteristics of his art. 
antiquity seem to have takm root in hia mind very stoongly. « Yb nugt* and lahalationa that now rise 

By toe time Tnma had completed his thirteenth year Us Prom hill or string lake, dusky or grey 

smool days were over and his choice of an artist’s career Tfilthe sun Mints your fleecy ski^ with gold, 

settled. In 1788-89 he was receiving leesOns from Palice, In honour ot the worlds great author naa.” 

floral drawing master,” from T. Malton, a perspective This and several other quotations in the following 
draughtsman, and from il^rdwiok, an architect. He also years show that Turner’s mind was now occupied with 
attended Fad Sandby’s drawing school in St Martin’s something more than the merely topographical element of 
liuae. Fart of his time was employed in making drawings landscai^, Milton’s Paradise Lost and Thomson’s Seasons 
at home, which he exhibited for sale in his father’s shop being laid under frequent contribution for descriptions of 
window, two or three shillings being the usual price. He sunrise, sunset, twilight, or thunderstorm. Turner’s first 
coloured prints for engravers, washed in backgrounds for visit to Yorkshire took place in 1797. It seems to have 
architects, went out sketching with Qirtin, and mode draw- braced his powers and possibly helped to change the student 
ings in the evenings for Dr Mnnro ^*for half a crown and into the painter. Until then his work had shown very 
his supper.” 'When pitied in after life for the miscellaneous little of tiie artist in the higher sense of the term : he 
character of his early work, his reply was ^^Well! and what was little more than a painstaking and tolerably accurate 
could be better practice)” In 1789 Turner became a topographer, but even under these conditions he had begun 
student of the Royal Academy. He also worked for a short to attract the notice of his brother artists and of the critics, 
time in the house of Mir Joi^ua Reynolds, with the idea, England was, at the time, at a low point both in literature 
apparently, of becoming a portrait ^lainter ; bu^ the death and art. Among the artists De Loutherbourg and Morland 
of Reynolds occurring shortly afterwards, this intention were almost the only men of note left. Hogarth, Wilson, 
was abandoned. In 1790 Turner’s name appears for the Gainsborough, and Jioynolds had passed avay. Beechey, 
first time in the catalogue of the Royal Academy, the title Bourgeois, Garvey, Farington — names well-nigh forgotten 
of his solitary contribution being “Yiew of the Arch- now-— were the Academicians who painted landscape. The 
bishop’s Palace, Lambeth.” About 1792 he received a only formidable rivals Turner had to contend with were 
commission from Walker, the engraver, to make drawings De Loutherbourg and Girtin, and after the death of the 
for his Copjfier^Plate Magadne^ and this topographical work latter in 1802 ho tv as left undisputed master o^ the field, 
took him to many interesting places. The natural vigour It is not therefore surprising that the exhibition of his 
of his constitution enabled him to cover much of the ground works in 1798 was followed by his election to the associ- 
on foot. He could walk from 26 to 25 mil<^s a day with ateship of the Royal Academy. That he should have 
. ease^ his baggage at the end of a stick, making notes and attained to this position before completing his twenty- 
memoranda as he went Re rose early, worked hard all fourth year says much for the wisdom and discernment of 
day, wasted no time over his simple meals, and his homely that b^y, which further showed its recognition of his 
way of living made him easily contented with such rude talent by electing him an Academician four yeats later, 
accommodation as he chanced to find on the road. A year Turner owed mu<^ to the Academy. Mr Tiuskiu says, It 
or two after he accepted a similar commission to make taught him nothing.” Possibly it had little to teach that 
drawings for the Poc^ Magadne^ and before his twentieth he had not already been able to learn for himself ; at all 
year he bad travelled over many parts of England and events it was quick to see his genius and to confer its 
* Wales. None of tbase magasine drawings are remarkable honours, and Turner, naturally generous and grateful, 
for originality of treatment or for artistic feeling. never forgot this. He enjoyed the dignity of Academician 

Up to this time Turner had worked in the back room for nearly half a century, and during ncaily the whole of 
above his father’s diop. His love of secretiveness and that period he took an active share in the direction of the 
^ soUtudeJ^ already begun to showitsell An architect Academy's afiairs. His speeches are described as “con- 
r who oftea employ^ Um to put in backgrounds to his fused, tmous, obscure, and extremely difiScult to follow”; 
drawings says, he would never sufier me to see him but at council meetings he was ever anxious to allay anger 
draW| concealed all that he did in his bed-room.” and bitter controversy. His opinions on art were always 
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listened to with respect ; but on matters of business it was 
often difficult to know what he meant. His friend 
Chantrey used to say, He has great thoughts, if only he 
could express them.’’ When appointed professor of per* 
spective to the Boyal Academy in 1808, this painful lack 
of expression stood greatly in the way of his usefulness : 
he was often at a loss for words to express his ideas, and 
when he had recourse to his notes he found difficulty in 
reading them. Mr Buskin says, The zealous care with 
which Tamer endeavoured to do his duty is proved by 
a series of large drawing exquisitely tinted, and often 
completely coloured, all by his own hand, of the most 
difficult perspective subjects, illustrating not only directions 
of line, but effects of light, with a care and completion 
which would put the work of any ordinary teacher to utter 
shame.’^ In teaching ho would neither waste time nor 
spare it. a student would take a hint, Turner was 
delighted and would go on with him giving hint after 
hint ; if he could not follow, he left him. Explanations 
are wasted time ; a man who can see understands a touch ; 
a man who cannot misunderstands an oration.’^ With his 
election to the associateship of the Academy in 1799, 
Turner’s early struggles may be considered to have ended. 
He had emancipated himself from hack work, had given 
up making to])ogra}>hical drawings of castles and abbeys 
for the engravers- drawings in which mere local fidelity 
was the principal o1)ject — and had taken to composing as 
he drew. Loed facts had become of secondary Importance 
compared with effects of light and colour. He had readied 
manhood, and with it he abandoned topographical fidelity 
and began to paint his dreams, the visionary faculty — 
the true loundation of his art — asserting itself, nature 
being used to supply suggestions and materials. 

His pictures of 1797-99 had shown that he was a p^'nter 
of no ordinary power, one having much of the poet in him, 
and able to give expression to the mystery, beauty, and 
inexhaustible fulness of nature. His work at this period 
is described by Mr Buskin as stem in manner, reserved, 
quiet, grave in colour, forceful in hand.” 

Turner’s visit to Yorkshire in 1797 was followed a year 
or two later by a second, and it was on this occasion that 
he made the acquaintance, which afterwards ripened into 
a long and staunch friendship, of Fawkes of Famlev Hall. 
From 1808 till 1820 Turner was a frequent visitor at 
Farnloy. The large number of his drawings still preserved 
there — ^English, Swiss, Qerman, and Italian, the studies 
of rooms, outhouses, porches, gateways, of birds shot 
while he was there, and of old places in the neighbour- 
hood —prove the frequency of his visits and his affection 
for the place and for its hospitable master. A caricature, 
made by Fawkes, and “thought by old friends to be very 
like,” shows Turner as “a little Jewish-nosed man, in an 
ill-cut brown tail-coat^ striped waistcoat, and enormous 
frilled shirt, with feet and hands notably small, sketching 
on a small piece of paper, held down almost level with his 
waist.” It is evident from all the accounts given that 
Turner’s |)er8onal appearance was not of a kind to com- 
mand much attention or respect. This may have jpained 
^his sensitive nature, and led him to seek refuge in the 
solitude of his painting room. Had he been inclined he 
had abundant opportunity for social and friendly intercourse 
with his fellow-men, but he gradually came to live more 
and more in a state of mental isolation, keeping himself to 
himself, entirely absorbed in his art. “This man must 
be loved for his works, for his person is not striking nor 
his conversation brilliant,” is the testimony of Dayes, the 
water-colour painter (and Girtin’s master), in 1 804. Turner 
could never make up' his mind to visit Famley again after 
his old friend’s deaw, and his voice would falter whan he 
spoke of the shores of the Wharfe. 


Turner virited Scotland in 1800, and in 1801 or 1802 hH 
made hia first tour on the Continent. In the following 
year, of the seven pictures he exhibited six were of foreip 
su^je^ among them Boaneville, the Festival upon m 
Opening of the Vintage of MAcon, and the weU-knbwn 
Calais Her in the National Qallety. The last-named 
picture, although heavilv painted and somewhat opaque 
in colour, is magnifioently composed and full of ener;^, 
A better idea of its masterly composition can be formi^ 
from Mr Seymour Haden’s vigorous etching than from 
the picture itself, which is novc greatly darkened ly time. 

In 1802, the year in which Turner became a B(^al 
Academician, he took his old father, who still carried on 
the barber business in Maiden Lane, to live with him. 
The powder tax, imposed in 1795, drove out wigs and 
spoiled the old man’s trade. “It is precisely,” says Mr 
Hamerton, “ when the painter wins the full honours of the 
Academy — honours which give a recognized and envied 
position in London society — that he takes his father home ; 
a meaner nature would have tried to keep the old man at 
a safe distance.” Turner’s relations with his father were 
of the most dutiful and filial kind to the last,^ 

In 1804 Turner made a second tour on the Continent, 
and in the following year painted the Shipwreck and 
Fishing Boats in a Squall (in the Ellesmere collection), 
seemingly in direct rivalry of Vandervelde, in 1806 the 
Goddess of Discord in the Garden of the Hesperides (in 
rivalry of Poussin), and in 1807 the Sun rising through 
Vapour (in rivalry of Claude).^ The last two are notable 
works, especially the Sun. In after years it was one of 
the works he left to the nation, on the special condition of 
its being hung beside the Claudes in the National Gallery. 
In this same year (1807) Turner commenced his most 
serious rivalry. Possibly it arose out of a desire lo break 
down Claude worship, the then prevailing fashion, and 
to show the public that there was a living artist not un- 
worthy of taking rank beside him. That the LiLer Studio 
was suggested by the Liber VeritaUs of Claude, and 
was intended as a direct challenge to that master, is be- 
yond doubt. There is, however, a certain degree of un- 
fairness to Claude in the way in which the challenge was 
given. Claude made drawings in brown of his pictures as 
they left the easel, not for publication, but merely to serve 
as private mompranda. Turner’s LiJber drawings had no 
such purpose, but were intended as a direct appeal to the 
public to judge between the two artists. The first of the 
Liber drawings Tvere made in the autumn of 1806, the 
others at intervals till about 1815. They are of the same 
size as the plates and carefully finished in sepia. About 
fifty of them are now to be seen in the Turner rooms of 
the National Gallery. The issue of the Liber began in 
1807 and continued at irregular intervals till 1819, when 
it stopped at the fourteenth number. Turner had resolved 
to manage the publishing business himself, but in this he 

^ Tcmer’a father died in 1880, and the loss of **poor old Dad,” as he 
used to call him, left a terrible void. He had lived in his son's house 
for nearly thirty years, looking after theftugal affairs of his household, 
and making himself useful in various ways. It is said that he used to 
prepare and strain his son's canvases and varnish them when ffnished, 
which may explain a saying of Turner's that *^hls father used to 
begin and fini^ his pictures for him.” He also attended to the 
gallery in Queen Anne Street, showed in visiters, and took care of the 
dinner, if he did not himself cook it Turner was never the same 
man after his father's death, living a life of almost complete isolation. 

> This spirit of rivalry Showed itaelf early in his career. ,He began 
hy pitting himaelf against his oontemporarlei, and afterwards, when 
his ]^wers ware more fully developed, against some of the old maaters, 
notably Vandarvdde and Claude. During these years, while ha kept 
up a constant rivalry with artists living and dead, he was eontinuiug 
his unresting and untiring study of nature, and, while aaamingly a 
mere fqiUower of the ancients, was accumulating that intmenae store of 
knowledge which in after yeara, when his true genius asserted itseU» 
he was to use to suidi purpose. 



was not very sucoesBful He soon quarrelled with his | 
engraver* F. C. Lewis, on the ground that he had raised | 
his charges from five guineas a plate to eight. He then 
employ^ Oharles Turner, who agreed to do fifty plates at 
the latter sum, but, after finishing twenty^ he too wished 
to raise his price, and, as a matter of course, this led to 
another quarrel. Beynolds, Dunkarton, Lupton, Say, 
Dawe, and other en^vers were afterwards employed — 
Turner himself etching and mezzotinting some of the 
plates. Each part of the lAber contained five plates, the 
subjects, divid^ into “historical,” “pastoral,” “marine,” 
&e., embracing the whole range of landscape art. Seventy- 
one plates in all were published (including one as a gift of 
the artist to his subscribers) ; ten other plates — more or 
less completed — intended for the fifteenth and sixteenth 
numbers were never published, the work being stopped for 
want of encouragement. Absence of method and business 
habits may account for this. Turner is said to have 
got up the numbers in his own house with the help of a 
female servant. The plates, which cost the subscribers 
only five shillings a})ieco, were so little esteemed that in 
the early quarter of the 19th century they were sometimes 
used for lighting fires. 8o much has fashion, or public 
taste, clianged bin(*e then that a fine proof of a single 
plate has sold for £210. The merit of the plates is un- 
equal; some — ft)r example, Solway Moss, Inverary Pier, 
Hind Head Hill, Ben Arthur, Kizjiah, Junction of the 
Severn and Wye, and Peat Bog — are of great beauty, 
while a few are comparatively tame and uninteresting. 
Among the unpublished plates Stonehenge at Daybreak 
and Sheep Washing, Windsor Castle take a high place. 
The Libel* shows strong traces of the influence of Cozens 
and Girtin, and, as a matter of course, of Claude. In most 
of the designs the predominant feeling is serious; in not a 
few, gloomy, or even tragic. A good deal has been written 
about Turner’s intention, and the “ lessons ” of the Liber 
Studiorum, Probably his only intention in the beginning 
was to show what he could do, to display his art, to rival 
Claude, perhaps to educate public taste, and at the same 
time make money. If lessons were intended they might 
have been better conveyed by words. “ Silent always with 
a bitter silence, disdaining to tell his meaning,” — such is 
Mr lluskin’s cxi»laiiation ; but surely Turner liad little 
reason for either silence or contempt because the public 
tailed to see in landscape art the means of teaching it groat 
moral lessons. The seventy plates of the Liber contain an 
almost complete epitome of Turner’s art. Already in this 
work are scon strong indications of one of his most remark- 
able cliaract eristics —a knowledge of the principles of struc- 
ture in natural objects: mountains and rocks are drawn, not 
with topogra])hical accuracy, but with what api>ears like an 
intuitive feeling for geological formation ; and trees have 
also the same expression of life and growth in the drawing 
of steins and branches. This instinctive feebng in Turner 
for the principles of organic structure is treated of at con- 
siderable lengtli in the fourth volume of Modem Painters^ 
and Turner is there contrasted with Claude, Poussin, and 
some of the 1 )utch masters, greatly to their disadvantage. 

After 1797 Turner was little concerned with mere topo- 
graidiical facts : his pictures might be like the places re- 
presented or not; much depended on the mental impression 
produced by the scene. Ho preferred to deal with the 
spirit, rather than with the local details of places, A curi- 
ous example of the reaaomhle^iess accompanying his exer- 
cise of the imaginative faculty is to bo fouixl in his crea- 
tions of Croat un^s he had never seen, as, for cxam])le, the 
dragon^ in the Garden of the Hesporide s and the python 

A <*xi»e Htrunge unity of verte'brated action and of a true bony con- 
tour, infinitely varied in every vertebra, wltb this glacial outline, 
together with the adoption of the head of the Ganges crocodile, the 


in the Apollo, exhibited in 1811. Both these monsters 
are imagined with such vividness and reality, and the 
sense of power and movement is so completely exj crossed, 
that the spectator never once thinks of them os otherwise 
than representations of actual facts in natural history. It 
needs but a little comparison to discover bow far Turner 
surpassed all bis contemporaries, as well as all who pre- 
ceded him, in these resjiecth. The imaginative faculty ho 
possessed was of the highest order, and it was further 
aided by a memory of tlm most rclentive and unerring 
kind. ^ A good illustration of this may be seen at Farnley 
Hall in a drawing of a Man-of-War taking in Stores. 
Some one, who liad never seen a first-rate, ex])ressed a wish 
to know what it looked like. Turner took a lilaiik sheet 
of paper one morning after breakfast, outlined the shij», 
and finished tho drawing in three hours, I’awkos sitting 
beside him from tho first stroke to the last. The size of 
this drawing is about 16 in. by 11 in. Mr Buskin thus 
describes it : 

“The hull of a first-rat o occupies nearly one half of the picture 
to the right, her bows toward the speclatoi, seen in shaip per- 
8|>eclivc Iroin stem to stern, with all her port-hoU s, guns, am hois, 
and low'er rigging elaborately detailed, two t)iher sJiips of the hue 
in the xniddle distance drawuj wnth ecpial prec isioii, ii noldc Iwecry 
sea, full of delicate drawing in its weaves, a hfcnie slop beiieatli tlm 
liuU of the larger vessel and several oth<*r boats, and u iouipli(ated 
cloudy bky, alldrawui from memory, down to tbe smallest rope, m 
a dmw'ing-rooin of u mansion in tbe middle ot Voikslnrc.’* 

About tho year 1811 Turner jiaid his first visit to 
I Devonshire, the county to which his family belonged, 

I and a curious glinqise of his sitiqde maimer of life is given 
I hy Bedding, wlio accompanied him on some of his ex- 
cursions. On one occasion they spent a mirlit together 
in a small road-side inn. Turner having a great desire to 
see the country around at sunrise. 

“ Turner was content wnth bread and cheese and boor, tolerably 
good, for dinner and BupjK*r in one. In the little sanded room \\‘o 
conversed by the light of an attenuated eandle and some aid from 
the moon until nearly midnight, when Tnniei l.nd Ins luiul upon 
the table and was soon fast asleep. Tbrtn* or four hours lest was 
thus obtained, and we went out as s<»oii as the sun was up to ex- 
plore the surrounding neigh huurliood. It w as in t hat eai ly morning 
Turner made a sketch of tho picture Oossiug tho Biook.” lu 
another cxcnisioii to Borough Islurul, “ tho niorniug wvas S(pially 
and the sea rolled boisterously into tho Sound Off St»ikc.s Point 
it becanio stormy ; <»ur Dutch boat ro<le bravely over tho lun’owh. 
Two of the party were ill. Turner wab all the* while quiet, watch - 
i iiig the tioublod scone. Bolt Hoad, to scaw'^ard, ag.ainst wlndi tlio 
I waves broke with fuiy, seemed to absorb his entire notice, and ho 
scarcely spoko a sy liable. Wliile tbe fish weie getting itatly Turner 
mounted nenily to tho highest point of tho ibl.ind rock, and Mftntd 
VTifniff rather than drawing. The wind was dlm<jst too \ioIent 
for either purjiose.'’ 

This and similar incidents show liow rarcle&s of comfort 
Turner was, and how devoted to lii» art. The tumult and 
discomfort l>y which he was surrounded could not distract 
his powers of observation; and some thirty yi*ars later 
there is still evidence of the same kind. In the catalogue 
of the exhibition of 1842 one of his ]>ictuivs bears the 
following title, “ Snow’-Stonn : steam-boat off a Imrbour’s 
mouth making signals in sliallow water, and going by the 
lead. The author was in that storm the night the ^Ariel ’ 
left Harwich.” 

From 1813 till 1826, in addition to his ITailey Street 
residence, Turner had a country house at ’J'w ickeiiham. 
He kept a boat on the river, also a jioiiy and gig, in which 
he used to drive about the neighbouring country on skotcli- 
ing expeditions. The pony, for which I'unier had a great 
love, appears in his well-known Frosty Morning in the 
National Gallery. He appears to have Imd a great aflec- 

fish -eater, to show his sea descent (and this m the ^ear ISOC, when 
himlly a single fossil saurian skeleton cxi'.ted witlim Tunier’b reach), 
renders the whole conception one of tlie iuo«it ouiioiis exertions of tlio 
imaginative intellect with which I am acquainted m the arf.s “ (Huskim 
Mod, Painters, vol. v. p. 313). 
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tion for animals, and one instance of his tenderness of 
heart is given by one wh6 often joined him in the amuse* 
mont of fishing, of which Turner was very fond. was 
often with him when fishing at Petworth, and also on the 
banks of the Thames. His success as an angler was great, 
although with the worst tackle in the world. Every fish 
he caught ho showed to me, and appealed to me to decide 
whether the sise justified him to keep it for the table or 
to return it to the river ; his hesitation was often almost 
touching, and ho always gave the prisoner at the bar the 
benefit of the doubt.’’ 

In 1813 Turner commenced the series of drawings, forty 
in number, for Cooke’s Coast. This work was 

not completed till 1826. The price ho at first received 
for these drawings was £7, 10s. each, afterwards raised 
to £\ 3, 2s. 6d. 

Crossing the Brook appeared in the Academy of 1815. 
It may be regarded as a typical example of Turner’s art 
at this period, and marks the transition from his earlier 
style to that of his maturity. It represents a piece of 
Devonshire scenery, a view on the river Tamar. On the 
left is a group of tall pine-trees, beautifully designed and 
drawn with great skill and knowledge of structure, in the 
foreground a couple of children, with a dog carrying a 
bundle in its mouth across the brook, and beyond, a vast 
expanse of richly-wooded country, with glimpses of a 
winding river, an old bridge, a mill, and other buildings, 
and, in the far distance, the sea. Both in design and exe- 
cution this work is founded upon Claude. Some critics 
consider it one of Turner’s greatest works ; but this is 
open to question.^ It can hardly be called a work in full | 
colour: it is limited to greys and quiet greens for the 
earth and pale blues for tlio sky. It is a sober but very 
admirable picture, full of diffused daylight, and in the 
painting of its distance better than any master who had 
preceded him. The fascination of the remote, afterwards 
so distinctive an element in Turner's pictures, shows itself 
here. Perhaps nothing tests the poweis or tries the skill 
of the landscape-painter more severely than the representa- 
tion of distant effects. They come and go so rapidly, are 
often in a high key of light and colour, and so full of 
mystery and delicacy, that anything approaching to real 
imitation is impossible. Only the most retentive memory 
and the most sensitive and tender feeling will avail. 
These qualities Turner possessed to a remarkable degree, 
and as his powers matured there wa^ an e\er-increasing 
tendency in his art to desert the foregroimd, where things 
were definite and clear, in order to dream in the infinite 
huggestiveness and space of distances. Dido Building 
Carthage also belong to this period. It hangs beside the 
Claudes in the National Gallery. It pertains to the old 
erroneous school of historical painting. Towering masses 
of ClaudesquQ architecture piled up on either side, porticoes, 
vestibules, and stone pines, with the sun in a yellow sky, 
represent the Cartha^ of Turner’s imagination. With 
all its faults it is still the finest work of &e class he ever 
painted. Carthage and its fate bad a strange fascination 
for him. It is said that ho regarded it as a moral example 
4 to England in its agricultural decline, its increase of luxury, 
and its blindness to the insatiable ambition of a powerful 
rival. He returned again to this theme in 1817, when he 
exhibited his Decline of tlio Carthaginian Empire : Host- 
ages Leaving Carthage for Rome,— a picture which Mr 
Raskin describes as little more than an accumulation of 
academy student’s outlines coloured brown.” 

In 1818 Turner was in Scotland making drawings for 

^ CruBsing the Brook wa<» a grkt fevourite with Tamer. It wa« 
painted for a patron, who, diaeatiefled with it, left it on the pamter’B 
hande. The price aaked (£500) seems to have been part of the Objec- 
tion. Tamer sabeequently rsfhsed sn offer of £1000 for it. 


the iWtncM for which Sir Walter Scott 

supplied the letterpress, and in 1819 he visited ^Italy for 
the first time. One of the results of this visit was a great 
change in hU style, and from this time his works bmme 
remarkable their colour. Hitherto he had painted in 
browns, greys, And blues, using red and yellow sparixtgly. 
He bad gradually been advancing from the sober grey 
colouring of Yandervelde andBuys^l to the mellow and 
richer tones of Clauda His works now begin to show a 
heightened scale of colour, gradually increasing in richness 
and splendour and reaching its culminating point in such 
works as the Ulysses, Childe Harold’s Pilgrimage, tiha 
Goldeu Bough, and the Fighting Tdm^re. All these 
works belong to the middle peric^ of Turner’s art (1829- 
39), when his powers were entirely developed and entirely 
unabated. Much of his most beautiful work at this period 
is to be found in his water-colour drawings : those exe- 
cuted for Whitaker’s Hvstory of Rkhmmdskire (1819-21), 
for Cooke’s Southern Coast (1814-26), for The JSivert of 
England (1824), for EngUmd and Wales (1829-38), Pro- 
vincial Antiquities (1826), Rogers’s Italy (1830), Lott’s 
Works (1834), and The Rivers of Frcmce (1833-85) are in 
many instances of the greatest l^uty. Of the Richmond- 
shire drawings Mr Buskin says, “ The foliage is rich and 
marvellous in composition, the rock and hill drawing in- 
superable, the skies exquisite in complex form.” 

But perhaps one of the greatest services Tamer rendered 
to the art of England was the education of a whole school 
of engravers. His best qualities as a teacher came from 
the union of strength and delicacy in his work; subtle 
and delicate tonality was almost a new element for tlie 
engraver to deal with, but with Turner’s teaching and 
careful supervision his engravers by degrees mastered it 
more or less successfully, and something like a new de- 
velopment of the art of engraving was the result. No 
better proof can be found of the immense advance made 
than by comparing the work of the landscape engravers of 
the pro-Turnerian period with the work of Miller, Qoodall, 
Willmore, Cooke, Wallis, Lupton, C. Turner, Brandard, 
Cousen, and others who worked under his guidance. Tlie 
art of steel engraving reached its highest development in 
England at this time. Rogers’s (1830) and his Poenis 
(1834) contain perhaps the most beautiful and delicate 
of the many engravings executed after Turner’s drawings. 
They are vignettes,* a form of art which Turner understood 
better than any artist ever did before, — ^perhaps, we might 
add, since. The Alps at Daybreak, Columbus Discovering 
Land, and Ratur Hora Quieti may be given as examples 
of the finest. 

In 1828 Turner paid a second visit to Italy, this time 
of considerable duration, on the way visiting Nhnos, 
Avignon, Marseilles, Genoa, Spezzia, and Siena, ^ in the 
following year he exhibited the Ulysses Deriding Polyphe- 
mus, now in the National Gallery. It marks the beginning 
of the central and best period of Turner’s power. Thii> 
work is so well known that description is hardly needed. 
The galley of Ulysses occupies the centre of the })icture ; 
the oars are being thrust out and the sailors flocking up 
the masts to unfurl sail, while Ulysses waves the bluing 
olive tree in defiance of the giant, whose huge form is 
seen high on the cliffis above ; and the shadowy horses of 
Phoebus are traced in the slanting rays of the rising sun. 
The impression this picture leaves is one of great powei 
and splendour. The painting throughout is magnificent, 
espe cially in the sky. Leslie speaks of it as poem o f 

* Of all the axlisi» Who evw livsd I think it w TunierwUo 
the vignette most exquisitely, and, if it were necessary to find some par- 
ticular reason for this, I should say that it may have been because tfaere 
was nothing harsh or rigid in his genius, that forms and colours melted 
into each other tenderly in his dream-world, and that his sense of 
gradation was the most delicate ever possessed by man” (Hamerton). 
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matdileB6,aplend(mr and beauty." From this period on- 
mrard till about 1840 Turner’s life was one unceasing 
activity. Notbing is more astonisbing than bis prodigious 
fertility ; be rose early, worked from morning till night, 
entirely absorbed in bis art, and gradually became more 
and more solitary and isolated, l^tween 1829 and 1839 
he sent fifty-five pictures to the Boyal Academy, painted 
many others on private commission, made over four 
hundred drawings for engravers, besides thousands of 
studies and sketches from nature. His industry accounts 
for the immense quantity of work he left behind him. 
There is not the slightest evidence to show that it arose from 
a desire to make money, which he never cared for in com- 
parison with his art. He has been accused, perhaps not 
without some cause, of avarice and meanness in his busi- 
ness dealings, and many stories are told to his discredit. 
But in private he often did generous things, although 
owing to his reserved disposition his virtues were known 
only to a few. His faults on the other hand — thanks to 
the malice, or jealousy, of one or two individuals — wore 
freely talked about and, as a matter of course, greatly ex- 
aggerated. “Keep it, and send your children to school 
and to church," were the words with which he declined 
repayment of a considerable loan to a poor drawing-master’s 
widow. On another occasion, when interrupted in his 
work, he roughly chid and dismissed the applicant, a poor 
woman ; but she had hardly loft his door before he followed 
her and slipped a £5 note into her hand. His tenants in 
Harley Street were in arrears for years, but he would never 
allow his lawyer to distrain ; and if further proof of his 
generosity were needed his great scheme for bettering the 
condition of the unfortunate in his own profession should 
suffice. On one occasion he is known to have taken down 
a picture of his own from the walls of the Academy to 
make room for that of an unknown artist. 

The first of Turner’s Venetian pictures (Bridge of 
Sighs, Ducal Palace and Custom House, Venice, Canaletti 
Painting) appeared in the Academy in 1833. Compared 
with the sober, prosaic work of Canaletti, Turner’s pictures 
of Venice ap{.>ear like jioetic dreams. Splendour of colour 
and oarolcssness of form generally characterize them. 
Venice appeared to him “ a city of rose and white, rising 
out of an emerald sea against a sky of sapphire blue." 
Many of these Venetian pictures belong to his later manner, 
and some of them, the Sun of Venice Going to Sea (1843), 
Approach to Venice (1844), and Venice, Evening, Going to 
the Ball (1845), to his latest. As Turner grew older his 
love of brilliant colour and light became more and more 
a characteristic. In trying to obtain these qualities ho 
gradually fell into an unsound method of work, treating 
oil as if it had been water-colour, using both indiscrimi- 
nately on the same canvas, utterly regardless of the result. 
Many of his finest pictures are already in a ruined state, 
mere wrecks of what they once were. 

The Fighting T^m^raire Tugged to her Last Berth to 
be Broken up (sec vol. xxi. p. 441, fig. 43) was exhibited in 
the Academy of 1839. By many it is considered one of 
his finest works. Turner had all his life been half a sailor 
at heart : he iovjd the sea, and shipping, and sailors and 
their ways ; many of his best pictures are sea pic('cs , and 
the old ships of Collingwood and Nelson were dear to him. 
Hence the pathetic feeling he throws around the fighting 
T4m^raire. The old three-decker, looking ghostly and 
wan in the evening light, is slowly towed along by a 
l)lack, fiery little steam tug, — a contrast suggesting the 
passing away of the old order of things and the advent of 
the new; and behind the sun sets red in a thick bank 
of smoke or mist. The Slave Ship, another important sea 
]>icture,> was exhibited in the following year, and in 1842 
Peace : Burial at Sea, commemorative of Wilkie. 
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Turner had now reached his sixty-seventh year, but no 
very marked traces of declinmg power are to be seen in 
his work. Many of the water-colour drawings belonging 
to this period are of great beauty, and, although a year or 
two later his other powers began to fail, his faculty for 
colour remained unimpaired almost to the end. Ho paid 
his last visit to the Continent in 1843, wandering about 
from one place to another, and avoiding his own country- 
men, an old and solitary man. At his house in Queen 
Anne Street they were often ignorant of his whereabouts 
for months, as he seldom took tlie trouble to write to any 
one. ^ Two years later (1845) his health gave way and 
with it both mind and sight began to fail. The works 
of his declining period exercised the wit of the critics. 
Turner felt these attacks keenly. He was naturally kind- 
hearted and acutely sensitive to censure. “ A man may 
be weak in his age," he once remarked, “but you should 
not tell him so." 

Alter 1845 all the pictures shown by Turner belong to 
the period of decay, — mere ghosts and shadows of what 
once had been. In 1850 ho exhibited for the last time. 
He had given up attending the meetings of the Academi- 
cians ; none of his friends had seen him for months ; and 
even his old housekeejier had no idea of his whereabouts. 
Turner’s mind hod evidently given way for some time, and 
with that love of secrecy which in later years had grown 
into a passion he had gone away to hide himself in a 
comer of London. He had settled as a lodger in a small 
house in Chelsea, overlooking the nver, kept by his old 
Margate landlady, Mrs Booth. To the children in the 
neighbourhood ho was known as “Admiial Booth." His 
short, sailor-like figure may account for the idc^a that he 
was an impoverished old na\al officer. He had been ill 
for some weeks, and when his Queen Anne Street house- 
keeper at last discovered his hiding place she found him 
sinking, and on the following day, the 19th December 1851, 
he diea. He was buried in St Paul’s cathedral, in delerencc 
to a wish he had himself expressed. 

Ho lott the Urge foitune he had amassed (about £140,000) to 
found a chanty lot the ** mainteiiauce and support ot male derayed 
artists, being born in England, and of hiiglim poients ouly, and 
of ful issue His pictures he bequeathed to the nation, on con- 
dition that they 'ncie to be exhibited in rooms of then own, and 
that these rooms weie to bo called “ Tuinei’s (Jallei}.'* The will 
and its codicils weie so confused that after years of lUigation, duiiiig 
which a laige (mit of the money was wasted in hgal expenses, it 
was found impossible to deiido what Turner lenlly wanted. A 
compromise was efle<ted in which the wishes of c\enhod>, •«avo 
those ot the testator, wore ronsulted, his next-ot-kin, w horn he did 
not mean to get a single fai thing, inhciitnig the bulk of his pro- 
jiertv. The nation got all the pictures and diawings, and the Royal 
Academy £20,000. 

It IS uunoccssaiy heie 1o do nioie than allmlo to the chaigea 
which hare been brought against Tinners moral chanutei. Like 
moat men of note ho had his enemies and detiactoH, and it is to 
be regretted that so many of the stones they set in ciicuUtion 
should have been ro))catcd by one of his biographers, who candidly 
admiU having * spared none of his faults," and excuses himself for 
80 doing by “ what he hopes” is his “urideviati^ love ot tiuth." 
The immense quantity of woik an omplishcd by Tuniei dunng Ins 
lifetime, work full of the utmost delicacy and lefuuiuent, pnnes 
the singularly fine condition of his nervous syslern, and is jn rhaps 
the best answer that can bo given to the (hatge of bung essivi ly 
addicted to sensual gratification. lu his declining } i a lie posbibly 
had reoouise to stimulants to help his failing powers, but it by no 
means follows that he went habitually to eviess in thin use. He 
never lost an opportunity of doing a kindness, ami uiidti s rougli 
and cold extonor there was mon good ami woifh hi<lden than the 
woild imagined. * During the ten yeais I kmw him,” says Mi 
Eubkiii, '‘years in winch ho was siiffiriiig most fioin the evil 
speaking oi the world, I never heard him say one depreriating 
w Old of any living nnin or man’s woik , I m\(i saw him look an 
unkind or blameful look ; I nevei knew Inm h t witliout 
sorrowrful remonstrance, or endeavour at mitigation, a blamelul 
word spoken by another. Of no man hut Turnei, whom I have 
ever known, could I say this. ” Twu e <lui ing his earliei dayh theie 
are circumstances leading to the belief that ho had thoughts of 
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Tnarriage, but on both orcaRionii it ended in dieappointment, and 
ilia homo after his father died was choeiloss and solitary, without 
solace or comfort of any kind 

If Turner had died early his reputation as an artist would have 
boon very different from what it uiUmatcly became, lie would 
not have been recognized as a colourist. It was only after the year 
1820 that colour began to assert itself stioiigly in his work. He 
]iaintcd for many a year in greys and gieeiis and browns, went 
steadily through “the subdued golden chord,” and painted yellow 
mists and suns rising through vapour ; hut as time vreiit on that 
was no longer onoagh, and he tried to jiaiTit the sun in his stren^h 
and the full glories of sunshine. The means at the painter’s dis- 
posal are, however, limited, and Turnf*r, in hia efforts aftei brilliancy, 
licgan to indulge in reckless experiments in colour. He could not 
endure even the slightest restraints which technical limitations im- 
|) 08 e, but wont on trying to paint the unpaintable. As a water- 
colour ]>aiiitcr Turner stands pre-eminent ; he is unquestionably 
tlie greatest master in that hraiu h of art that ever lived. If his 
work is compared with that of Uanett, or Varley, or Cozens, or 
Sandb 3 % or any of the earlier masteis, so great is Turner’s superior- 
ity that the art in his hands seems to bo lifted altogether into a 
higher region. 

In 1843 a champion, in the person of Mr Ruskin, arose to defend 
Turner against the unjust and ignoiaiit attacks of the press, and 
what at lirst was intended as a “short ])amphlet, reprobating; the 
manner and style of these enti(‘a,” gicw into the five volumes 
known as Modem Painters. The wxitcr employs all his eloquence 
and his great critical faculty to jirovo how immeasurably supeiior 
Turner was to all who liad over gone before, hanlly restricting his 
supremacy to landsi'apo art, and placing him among the seven 
suprorao coJouri^tts of the world.” Two lives of Turner liave been 
wiitton, one by Mr Tlioiiibury, the other by Mr Hamerton. The 
work of the latter deserves the liighest commendation ; it gives a 
clear and consistent history of the great artist, and is eliarau'terized 
by refined thought and critical insight. An excellent little book by 
Mr W. C Monk house should also be noticed. (G. RK.) 

TlTllNHOUT, a town of Belgium, in the province of 
Antwerp, 25 miles cast-north-east from Antwerp and 6 
from the Dutch frontier, stands in the middle of a wide 
plain. It is a prosperous manufacturing and commercial 
centre, the chief industries being the weaving of cottons 
and linens (especially ticking), lace-making, paper-making, 
briek-making, dyeing, bleaching ; there is also an establish- 
ment for the rearing of leeches. The population of the 
commune in 1876 was 15,748. 

TIJBNING. See Lathe. 

TUBNIP. See Aoricultuee, voL i. pp. 3G5-368, and 
Horticuli’URK, vol. xii. p. 288. 

TUllNIP-FLY, Thunip-Flea, or Earth Flba-BertlE, 
the name applied to several species of Maltica which infest 
turnip fields and do considerable damage to crops. The 
genus belongs to the family Chrysomefidos, and includes 
about 100 species, llie turnip-fly most usually met with, 
JIaltica is scarcely 2mm. in length aud of a 

shining black colour, with two och* 
reous yellow longitudinal bands run- 
uing along eacli wing-case; the bands 
are slightly sinuous and bend inwards 
at the hinder end. Of the eleven- 
jointed antenna) the first three seg- 
inents are yellow and the remainder Turnip fly {JlaXHca 
black. The coxae are black, the rest nemarain). 
of the legs having a yellowish hue. The coxae and 
tibiae arc stout and formed for leaping, especially in the 
posterior pair of legs. The remarkable power of jumping 
^ hiM given rise to the name turnip-flea. The females are 
slightly longer and decidedly stouter than the males. 

Another species, II. condnna, has a greenish yellow or 
brassy appearance, and the tibiae of the two posterior legs 
are armed with a thorn -like hook. A third species, II. 
consobrinat is of a dark blue colour above, whilst another 
species, M. ohscurflla^ often very abundant, is of a lighter 
blue colour, and larger than those mentioned above. 

The life-history of HaUiaa smnorum may be taken as an example 
of that of the genas. The beetles pairing during Aniil, aud 
continue all through the summer. Tne female lays but few eggs, 
usually one a day. The eggs are dej^sited on the under surface of 
a loaf, close undv one of the projec^g veins ; they possess a pro- 
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toctive colouring. The development within the em lasts ten days, 
at the end of which a small larva creeps out, aud at Snee oats its 
way through the lower epidermis of the leaf into the mesophyll and 
there forms long winding burrows The larva or maggot is of a 
yellowish colour and somewhat cylindrical in form. It has three 
pairs of legs anteriorly and a pair of pro-legs at its hinder end. The 
most anterior aud the most postoi for segment bear a black spot. 
1*ho mouth is provided with a pair of mandibles, by means of 
which the larva eats its way through the soft tissue of tho leaf 
This larval condition lasts almut six days ; the maggot then leaves 
the leaf and buries itself some one or two inches beneath the surface 
of the earth ; here it turns into a chrysalis. From this the full- 
grown beetle emerges after an interval of fourteen days, and it is in 
I this stage of its life-history that it pi'oves most destructive to the 
I turnip crop. Several broods may be produced each season ; the 
beetle lives through the winter sheltered under fallen leaves, jneces 
I of wood, clods of earth, Ac., until the warmth of spiiug awakens it, 
when it soon begins to lay eggs. 

Since the chief damage to the crop is due to the perfect beetle 
devouring the young leaves of the turnip plant, one of the most 
imiiortant methods of dealing with the pest is to ensure a strong 
aim healthy growth of the plant, by nioaiis of manuring, watering, 
Ac. Another preventative is the removal of such weeds as the 
shephoixl’s purse and charlock, which harbour tho insect in great 
numbers, aud tlie removal of any stubble in which it might pass 
the winter. When a crop is badly attacked dressings of soot and 
gas -lime mixed with sulphur and lime, or of soot or hmc alone, 
prove eflicaeious, but these must bo applied wliilst the dew is on 
tho leaves or the “fly” will escape, 

TUllNSTONE, the name long given ^ to a fthoro-bird, 
from its habit of turning over with its bill such stones as 
it can to seek its food in the small crustaceans or other 
animals lurking beneath them. It is tho Trinffa inter jvres ^ 
of Linna?U8 and Strefmicut intei’pres of most later writers, 
and is remarkable as being perhaps the most cohmoiiolitan 
of birds ; for, though properly belonging to the northern 
hemisphere, there is scarcely a sea -coast in the world 
on which it may not occur: it has been obtained from 
Spitzbergon to the Htrait of Magellan aud from Point 
Barrow to the Cape of G(x>d Hope and New Zealand — 
examples from the southern hemisphere being, however, 
almost invariably in a state of plumage that show’s, if not 
immaturity, yet an ineptitude for reproduction. It also, 
though much less commonly, resorts to tho margins of 
inland rivers and lakes ; but it is very rarely seen except 
in the neighbourhood of water, and salt water tor preference. 

The Turnstone is about as big ns an ordinal y Siiipc ; but, coiii- 

C d with most of its allies of the group LmicoUPf to which it lie- 
^^8, its lorm is somewhat heavy, and its legs aie short. Still it 
is brisk in its movements, and its variegatcrl plumage makes it a 
ideasing bird. Seen in front, its white face, stiiiioil with black, and 
nroad black gorget attract attention as it sits, often motionless, uii 
the rocks ; while in flight the -white of the lower ])ait of the bat k 
and white b.ind at ross the -wings are no less conspicuous even at a 
distance. A nearer vipiv will loveal the rich chestnut ol the mantle 
and upper wing-covoit<i, and tho combination of colouia thus c\- 
hibitca suggest tho term “tortoise-shell” often applied to it— the 
quill-feathers being mostly of a dark blown and its lower parts puie 
white. The deeper tints are, however, pt*culiar to tho mi])ti.il 
plumage, or are only to be faintly traced at other times, so that ni 
winlf*r the adults— and the young always — have a much plaim r 
appearance, asliy-grey and wdiito being almost tho only lines ob«i*i\ 
eoio. From the fact that Tui-nstoncs may be met with at almost any 
season in various parts of the world, ^ and especially on islands iis 
the Canaries, Azoies, and many of those in the British seas, it has 
been inferred that these birds may breed in such places. In '<oiiic 
cases tliis may prove to bo true, but in most evidence to that clfi 1 1 
is wanting In America tho breeding-range of this sjiccies has not 
been deflned. In Europe there is good reason to suppose th.it it 


* The name seems to appear first in Willnghby’s Omithdopm (p 
281) iu 1676 ; biit he gave as an oliat that of Sea-Dottrel, under which 
name a drawing^ figured by him (pi. 58), was sent to liim by Sir 
Thomas Browne. 

* Linnasus {(El. oeh OotUWndaka Rowe, p, 217), who first met with 
this bird on the island of Gottland, 1st July 1741, was under the mis- 
taken lielief that it was there called Tolk {ssinterpres). But that name 
properly belongs to the Rbdshark (<7.v.), from the cry of warning to 
other animals that it utters on the approach of danger. 

* The antliors of The Water Birds of Nwih America (L p. 123) m 
reference to this fact raise the ingenious question, ** Do bmls, after they 
have become old, eflfete, or barren, prefer to stay in a warm climate « 
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includes Shetland; but it is on the north-western coast of the 
continent, Irom Jutland to the extreme north of Norway, that the 
greatest number are reared. The nest, contrary to the habits of 
most JLiwkolte^ is generally placed under a ledge of rock whith 
sheltexs the bird from observation,^ and tbeiein are laid four eggs, 
of a light olive-green, closely blotched with brown, and hardly to 
be mistaken for wuse of any other bud. A second species of Turn 
stone is admitted by some authors and denied bv others. This is 
the S, melaTwccpMus of the Pacific roast of North America, which 
is said to l>e on the average latger than S, inierprest and it never 
exhibits any of the chestnut colouring. 

Though the genus S^epsilcut seems to he rightly placed 
among the CJmyo,d/nid» (rf, Floveh), it occupies a some- 
what abnormal position among them, and in the form of 
its pointed beak and its variegated coloration has hardly 
any very near relative. (a. n.) 

TUliPENTlNJS consists of the oloo-resins which exude 
from certain trees, especially from some conifers and from 
the terebinth tree, Pistacia TerebinthtM, L. Jt was to the 
product of the latter, now known as Chian turi)entine, tliat 
the term was first applied. The terebinth tree (ripfiivOvs 
of Tlieophrastus) and its resin (prjrCvrf T€pfiiv0Lvri) were 
well known and highly prized from the earliest times. 
The tioe is a native of the islands and shores of the Medi- 
terranean, passing eastwanl into Central Asia; but the 
resinous exudation found in commerce is collected in the 
island of »Scio. Chian turiientine is a tenacious somi-duid 
transparent body, yellow to dull brown in colour, with an 
agreeable resinous odour and little taste. On exposure 
to the air it becomes dry, hard, and brittle. In their 
general characU^rs, turpentines are soft solids or semi-fluid 
bodies, consisting of a mixture of one or more resins with 
essential oils, which, although differing in physical pro- 
perties, have a composition corresponding to the formula 
contain minute (piantities of oxygenated 
oils. Formerly they had considerable reputation in medi- 
cine, and they still continue to be em\doyed in plasters 
and ointments ; but their great use is in the arts, for which 
they are separated by distillation Into rosiu or colophony 
(see Hosier, vol. xx. j). 852) and oil or spirit of turpentine. 

Crwle or common iurj^nfme is the commercial name which 
embraces the oleo-rcsin yiehlcil by aeveial coniferous trees, both 
Euiopcun and American. The inmcipal European produc*t, some- 
times distinguished as Bordeaux turpentiue, is obtained from Die 
sea pine, Pmwv mantiim^ in the Landes department of Fiance. 
Giudc turj)entiiio w further yieldetl by the Scotch fir, /*. s^/Ivestns, 
thioughout northern Europe, and by the Corsican pine, P, Lancio, 
in Austria and Coibica. In the United States the turponDne- 
yiclding pines aio the swamp pine, P, paltisiris, and the loblolly, 
P. Tbs£i, both inhabiting North and South Carolina, Georgia, and 
Alabama. Venice turj)eiUine is yielded by the larch tree, Zarix 
europm, from which it is collected jirincipally in IVrol. Sims- 
burg tiiriwntive is obtained fiom the bark of the silver fir ; but 
it ib collected only in small q^uantities. Less known turxiontines 
are obtained from the mounrain pine, P. PumiliOf the stone pine, 
P. Cemhrat the Aleppo jiiiie, P. halcpcmis^ &c. The so-called 
Canada balsam, from Abies balsamea (see Balsam, vol. iii. p. 293), 
is also a true turpentine. 

Oil of furpentim as a commercial product is obtained from all 
or any of these oleo-resins, but on a large scale on V fiom crude 
or coiiiiDon turpentine. Tlio essential oil is lectified by redisDlla- 
tion with water and alkaline carbonates, and the water which the 
oil can ICS ovorvdth it is removed by a further distillation oyer 
cahdum chloride. Oil of turpentine is a colourless liquid of oily 
consistence, with a strong characteristic odour and a hot disagree- 
able taste. Its boiling point ranges from 152® to 172® C, at ordinary 
lemiaMature ; its sp. cr. is between and 0*870 ; and in optical 
properties it rotates the plane of polarized light both to light and 
left in varying degrees according to its sources. It is soluble in 
alcohol, ether, benzol, other essential oils, and the fixed oils, and 
itself is a solvent of resins and caoutchouc. On cxposui e to the air it 
dries to a solid resin, and when oxidized in the presence of water 
gives off peroxide of hydrogen— a reaction utilized in the preparation 
of a disinfectant called “Sanitas.” Oil of turpentine is largely 
used in the preparation of varuiahes, and as a medium by xiaiiiters 
in their “fiat” colom-s. 

^ Thire is little external difference between the sexca, and Die 
bnghtly-contrasted colours of the hon-bird seem to require some kind 
of concealment 
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TUEPIN, archbishop of Rheims and the supposititious 
author of J/tslorta Karoli Magni et Motholandiy is probably 
to be identified with Tilpin, who was arcliblshoji of Rheims 
towards the end of the 8th century. This Tilpin is alluded 
to by llincrnar (845-882), his third successor in the see. 
According to Flodoard (oA. 969), Charles Martel drove 
Ragoliert, bishop of Rheiius, from his office, putting iu 
his place a warrior-cleik, Milo. The same writer repre- 
sents Milo as discharging a mission among the Vasconos or 
Bastjucft, the very people to whvnu authentic history has 
ascribed the great Carolingian disa.ster at KoncasvalJoH. It 
is possible that we owe the warlike legends that have 
accumulated round the name of Turpin to some confusion 
of his identity with that of his martial predecessor. 
Flodoard says that Tilpin was originally a monk of St 
Denis ; and we know from Hmcmar tlsat, after his appoint- 
ment to Rheims, ho occupied himself iu secanng the re- 
storation of the metropolitan rights and landed property 
of his church, whose revenue and prestige liad been im- 
paired under Milovs rule. He was, according to tlic latter 
authority, elected in tlio days of Vippin, the son of Charle.s 
Martel, f.c., between 752 and 768. He died, if wc may 
trust the evidence of a diploma alluded to by Mabillon, in 
794. Hiuemar, who composed his epitaph, makes him 
bishop for forty years and more, from which it is evident 
that he was elected somewhere about 754. Flodoaid, 
however, states that he died in Die forty-.se\enth year of 
his bishopric. Tilpin was jiresont at the synod of Rome 
in 769 ; and Pope Hadrian, at the request of Charlemagne, 
sent him a jiallium and confirmed the rights of his church 
{Gallia Christiana, ix. 28-30). According to Flodoard, 
lio substituted monks for canons in the monastery of St 
Rernigius; and 17th-contury tradition ascribed to him 
an ancient pontijicede, still extant in Marlot’s days (17th 
century). 

The above is a summary of all that autlionlie history aiul tinst- 
worthy tradition teach about the autlioi to whom tlio common von e 
of the Middlo Ages nsenbed the llntorm Caroh Maq^n. A shoit 
account ot the w oik has been given clsi where (Roland, bFiuM) 
of). But, popular as tins production w.is duniig the Hiddle Ages, 
it was lather the crystallization of eaiher Roland legends than the 
sourro of latci ones. Potthast has onumeratrd about titty lodici's 
without by any means, aciording to M. Gaston Puns, e\h(Uistii)g 
tlio list. Tlio latter WTiter lias made the IJistona Kaioli tlio 
subject of a spedal Mudy (7>c Pseudo- I'urpino, Pans, ISCii), w’hieli 
may be leeomnicnded as a model of brilliant though caulious 
bchohtrship. The great populaiity of the pseiulo-'rurpin seoins to 
date from the latter halt of the 12tli century ; and M. Pans enuiix i- 
ates at least five FtcMirh Iranslations belonging to tlio ]3tli, and 
ono into Latin verso of about tlio same ago. Mr Ward (r«/. of 
Romances, bi9) has recently cxpiossed a doubt as to whethiji tho 
Tuipiii (hronitle was compfeted at Vienne. 

TURQUOISE, a blue or bluish green mineral, valued, 
when cut and jiolished, as an ornamental stone. The 
finest variety occurs in Persia, wdience it originally reached 
w^estern Europe by way of Turkey, and thus came to bo 
called by the Venetians, who im]iorted it, turchesa, and 
by the French turquoise^ It is chemically a hydratid 
phosphate of aluminium, associated with a variable pro- 
portion of liydratcd phosphate of co])ptr, to which it owes 
much of its colour. The green tints of certain vaiicdics 
appear to bo duo to admixture with salts of iron. A fine 
blue Persian tuniuoise, analysed by Pi of. \ H. (’liurcli, 
yielded — alumina 40*1 9, phosphorus pentoxide 32*^6, water 
19*34, cupric oxide 5*27, ferrous oxide 2*2 1, and manganous 
oxide 0*36 The most valued tint of the turquoise is a 
delicate blue, inclining slightly to green ; in many speci- 
mens the green becomes more pronounciMl with age. 
Although tho turquoise is practically opaque, sections may 
be ground so thin as to admit of exainiuatkm by trans- 
mitted light. Its microscopic structuio was first studied 
by Prof. Fischer of Freiburg (Radtm), afterwards by II. 
Bucking of Strasburg, and recently by Clarke and Diller, 
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Thin sections are almost colourless. Between croosed 
Nicols they show either a fibrous texture or a finely-granular 
aggregate of doubly* refracting particles without definite 
crystalline outlines. The mineral has never been found 
crystallized, but occurs as veins, nodules, stalactitic masses, 
and incrustations. Large pieces are exceedingly rare. The 
specific gravity of turquoise is about 2*75, and its hardness 
below 6 ; it takes a fair polish and exhibits a feeble lustre. 
It is usually cut en cahtnAm or with a low convex surface, 
and in the East is frequently engraved with Persian and 
Arabic inscriptions, generally passages from the Koran, — 
the incised characters being in many cas^ gilt. Such 
objects are worn as amulets. The turquoise has always 
been associated with curious superstitions^ the most com- 
mon being the notion that it changes colour with variations 
in the state of its owner’s health, or even in sympathy 
with his affections. 

Persia is the chief centre of the turquoise trade, where the same 
mines have been worked for at least eight ceuturies. The finest 
stones are found near Niahapiir in Khordsan (sec Persia, vol. xviii. 

. 622), Tavernier, writing in the 17th century, states that the 
est turquoise, reserved for the sole use of the shah, was obtained 
from the mine which he des(*ribes as the VieilUMoehet while inferior 
stones were got from the Noimlle liach6» These terms still survive, 
all turquoise of fine colour being said in trade to be from the old 
rock,** and that which is pale, or changes tiut on exposure, is from 
the “ new rock.” According to a xecent report by Consul Beniamin 
at Teheran the best tuiquoise is found at Abd Riah, and ail the 
Khordsan mines are farmed by a few prominent ofiicials, who pay 
to the shah an annual rent of about £6.000, Br Tietse has lately 
described specimens of the matrix of the mineral bi ought to Tientta 
from Persia by General Schindler. These show that the turquoise 
occurs, nut in clay-slate, os is often slated, but in a porphyritic 
trachyte or trarhytic breccia, and in loose fragments in the neigh- 
bouring alluvium. The mineral is also found in Kerman in 
eouthom Persia, but the stone is of pale colour, tending to fade, and 
the mines which yield it are now nearly abandoned. In 1849 Major 
0. Macdonald found turquoise m Wady Maghara and Wady Sidreh, 
near Srt7A£ (^.v. ), where, according to Mr H. Bauertnan, it lines the 
open joints of a ferruginous sandstone, and is also embedded in 
small ochreous nodules in the rock itself. The redder the rock the 
fiuer the colour of the associated turquoise. As the colour is liable 
to fade, the Arabian turquoise has not a good name among jewellers, 
and the workings were abandoned by Macdonald in 1865. In 
Wady Maghara there are relics of extensive mining operations, pre- 
aumably for turquoise, of so early a date that the rock was wrought ' 
by flint implements. The early inhabitants of Mexico mode much 
use of this mineial for inlaying obsidian ornaments, and for mosaic 
work with irou^pyrites. It was probably one of the stones known 
as thaX^ihuiM In 1858 Ihrof. W. P. Bloke called attention 
to the occurrence of turquoise at Ceiillos, about 22 miles south- 
west of Santa F4, in New Mexico, where minii^ operations for this 
mineral were carried on two centuries ago. The turquoise vaiies 
in colour from sky-blue to apple-green, and is found as nodules and 
small veins in a folspathic rock of microffranitio texture, probably ; 
of eruptive origin. The mines of Cerillos are no longer worked. ! 
A similar men mineral is found at Turquoise Mountain in Cochiso 
county and at Muioral Park, Mohave county, Arizona. It also 
occurs to a small extent in sofuthern Nevada, where it is foun^ as 
blue groins disseminated through a sandstone. In Europe, the 
turquoise is found at Oelsnitz in Saxony and near Jordansmithl in 
Silesia, occurring at the latter locality in clay-slate. Under the I 
names of callaU and calXavm Pliny described a green mineral which, 
if not our turquoise, seems to have been very closely related to it. 
A bright green mineral, wrought into beads, and found with stone 
hatchets in ancient graves at Men*er Hrceck (Rock of the Fairy) in 
Brittany, was described in 1864 by M. Damour, who, seeking to 
identify it with Pliny’s rnlhifr, revived this name. Dana afterwards 
brought the word into harmony with our minoralogical nomenclature 
Jiy writing it callainite. The mineral in question is a hydrated 
phosphate of aluminium, apparently identical with Breithaupt’s 
variscite. By many mineralogists the true lorquoise is caUed 
calaite (see vol. xvi. p. 405). 

Turquoise is commonly imitated by enamels, but of late some 
ingenious counterfeits have been made with the same cheiniiml 
composition as the natural stona To increase the deception, 
pieces of ochreous matter are inserted at the back of the artifiem 
turquoise, to imitate the nataral matrix. In order to distinguish 
between the genuine stone and its imitations, Pohl recommends that 
a splinter should be strongly heated in a platinum capsule, when 
the true turquoise is reduoM to a brownish mack powder or a friable 
mass with a decrepitating sound ; the false turquoise does not de- 
crepitate, but either fUsee to a glass or is reduced to a frit 


For recant information on the tnrgnoiM, aet Das Vorimmmon dor' TUrkhte 
bei Kieohapur m Femieo," by Dr X. Tietae, in FerSaadl. d A k. swibto. geiiaiaa 
tfaUt No, a 1884, p. 88 , “Mikrodkoplsehe Uatereuohung des TUrma by U. 
Bttokii^ in XeilMS. /. KrufUiUoff*, ii., 1878. p. 189 ; *^Eine oialMhe nad 
slohere Untoiwoheldniigiiweise dor eobten Tttimso von deren Nadhabinnngcn/ 
in N. /oM. /. 1878, p. 864 ; ** Tftrqoie Urorn New Moxioo,'* by F. 

W. Olavice end J. 8. Dfitor, In AoiorfA Jmm, sSmft, Sept 1886, p. fill ; 
vinon of Mineral Fhoonbatee, No, iv., Calaite,’* by A. H« Ohuroh, in Chm, 
Ntm, X. p. 880 ; and note m Joam, Noe, Arte, xxxU., 1884, p. 1084. 

TUBRETIN, ot Tubretini. Three theologians of this 
name figure in the history of Genevan theology. 

1. BxNoiTTtriU8iiDm(1588-1631}, the semiff Frances 
Tiirretini, a native of Lucca, who settled in Geneva in 
1679, was bom in that town on 9th November 1688. He 
was ordained a pastor in Geneva in 1612, and became 
professor of theology in 1618. In 1620 he represented 
the Genevan Church at the national synod of Alais, when 
the decrees of the synod of Dort were introduced into 
France; and in 1621 he was sent on a successful mission 
to the states general of Holland, and to the authorities 
of the Hanseatic towns, with reference to the defence of 
Geneva against the threatened attacks of the duke of 
Savoy. He published in 1618*20 a defence of the Genevan 
translation of the Bible. Beuoit Torretin died at Geneva 
on 4th March 1631. 

2. FBANgois Ttteeetin (1623-87), son of tlie preceding, 
was born at Geneva on 17& October 1623. After study- 
ing theology in Geneva, Holland, and France, he became 
a pastor in Geneva in 1647 ; after a brief pastorate at 
Leyden, he again returned to Geneva as professor of 
theology in 1653. He was one of the most influential 
supporters of the Formula ComeMUf Helvetica^ drawn up 
chiefly by Heidegger, in 1675, and of the particular type 
of Calvinistic theology which that symbol embodied. His 
InMitutio TheologiM Elemtlcm (3 vols. 4to, Geneva, 1680-83) 
has passed through frequent editions, the last reprint 
having been made in Edinburgh in 1847. F. Torretin 
died at Genova on 2Sth September 1687. He was also 
the author of volumes entitled J)e Satisfactione Chruti 
DwprOaiiimes (Geneva, 1666) and De Necessaria Secemone 
Nostra ah JSedesia Bomana (Geneva, 1687). 

3. Jean Alphonse Tubketin (1671-1737), son of the 
preceding, was born at Geneva on Idth August 1671. 
He was educated at Geneva and in Holland, and after 
travelling in England and in France was received into 
the “V6n4rable Compagnie des Pasteurs” of Geneva in 
1693. In 1697 he became professor of church history. 
During the next forty years of his life he enjoyed great 
influence in Geneva as the advocate of a more liberal 
theology than had prevailed under the preceding genera- 
tion, and it was largely through his instrumentality that 
the use of the Formula Consensui Helvetica as a symbol 
was discontinued in 1725. He also wrote and laboured 
for the promotion of union between the Reformed and 
Lutheran Churches, his most important work in this con- 
nexion being Nubes Testvum pro Moderato ct Pacifico de 
Rebus Theologwis Judicio^ et Institueuda inter Protestantes 
Concordia (Geneva, 1719). Besides this he wrote Cogita- 
Hones et JDissertcUioneB Theohgiem^ on the principles of 
natural and revealed religion (Geneva, 1737); and com- 
mentaries on Thessalonians and Romans were published 
posthumously. He died at Geneva on Ist May 1737. 

TURTLE See Tobtoisb. 

TUSCANY (Ital. ToBeaina)j one of the sixteen comparti- 
menti of the kingdom of Italy, contains eight provinces - 
Arezzo, Florence, Grossetb, Leghorn, Lucca, Massa-Carrara, 
Pisa, and Siena — ^and has an area of 9287 square miles, 
with a population of 2,208,869 in 1881. In 1869, im- 
mediately before it united with the kingdom of Sardinia, 
the grand-duchy of Tuscany, exclusive of Maasa-Carrara, 
which then belonged to Modena, but including the iski^ 
of Gorgona, Elba, Fianosa, Formica, Montecrisio, Giglio, 
and Gianutra, as well as the duchy of Lucca (united to it 
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in 1847), liad an arm of 8625 square milsB and a popular 
uon of 1,606,940. See Ixalt, voL xiL‘ pp. 489-490. 

KtatnuA («.«.) ms Anally annexed to Some in 351 B.a (aoel 
RoMB}e a&d oo|imti[ited th« leventh of the eleren vegioiia into 
^oh Ital^r waa, for adminiatntive purpoeea, di<rided Auguatua. 
linder Conatannne it was united into one jiroTinoe with Umbiia, 
an anangemeut whioh eubaiated until at least 400, as the NcAilid 
flpeake^a ^'oonealaris Tuacin et Uxobrisa.*' In Ammianua Mar- 
oelUnua there is implied a distinction, between **Taaoia suburbioaria” 
and ^*Ttiscia annonaria/’ the latter being that portion which lies 
to the north of the Amo. After the fall of the Western empire 
Tusoia, with other provinces of Itsly, came succeeeivclv under the 
swav of Heruliane, Ostrogoths, ana Greek and Lombard dukes. 
Under the la8^namcd, *'^aoia Langobatdorum,** comprising the 
districts of Viterbo, Cometo, and Bolsena, was distinguished from 
** Tusoia Begni,*' which lay more to the north. Under Charlemagne 
the name oFl^ia orToeoana became restricted to the latter omy. 
One of the earliest of the Frankish marquises was Boniface, either 
first or second of that name, who about 828 fought with success 
against the Saracens in Africa. Adalbert L, who succeeded him, 
in 878 empoused the cause of Carloman as against his brother Louis 
tll. of France, and suffered eitcoinmnnioation and imprisonment 
in consequence. Adalbert II. (tbe i^ch), who married the ambitious 
Bertha, daughter of Lothair, king of Lorraine, took a prominent part 
in the politics of his day. A subsequent marquis, Hugo (the Great), 
became also duke of Spoleto in 989. The male line of mai^uises 
ended with Boniface II. (or III.), who was murdered in 1062. His 
widow, Beatrice, in 1066 married Godfrey, duke of Lorraine, and 

f overued the country till her death in 107U, when she was succeeded 
y Matilda (g.v. ), her only child by her first husband. Matilda 
died in 111 4 without issue, bequeathing all her exteubive possessions 
to the church. Tlie ooiisenuent struggle between the popes, who 
claimed the inheritance, ana the emperors, who maintained that the 
countess had no right to dispose of imperial fiefs, enabled the prin- 
cipal cities of Tusi^y gradually to assert their independence and 
govern themselves under consuls and elders of their own selection. 
The most important of these Tuscan republics or self-governed com- 
munes were Florence, Pisa, Siena, Arezzo, IHstoia, and Lucca. 
Some acoouut of Ihe manner in which they were all gradually 
absorbed by Florence will be found under Florknca and Mbdd i. 
The title of grand-duke of Tuscany was confer] ed on Cosmo de* 
Medici by Pius V. in 1667, and the em][)6ror (Maximilian II.), after 
withholding his consent for some years, ultimately confirmed it 
to Cosmo’s succossur in 1676. In 1786, in view of the childlessness 
of Giovan Gastone, the last of the Medici, the succession of Francis, 
duke of Lorraine, afterwards emperor Francis 1., was arranged for 
by treaty. In 1765 he was succeeded as grand-duke by his second 
son Leopold (see Lpopold II.), who, on becoming emperor in 1790, 
handed Tuscany over to his second sou Ferdinan<C thira grand-duke 
of the name, the duchy was occupied by the French in 1799, ceded 
to Louis, prince of Parma, by the convention of Madrid in 1801, and 
annexed to tbe French empire in 1808. Ferdinand, however, was 
reinstated in 1814, and on liis death in 1824 was succeeded by his 
son Leopold, second grand-duke of the name, who was deposed by 
the constituent assembly on 16th August 1860. See Italy. 

TUSCTTLUM, an ancient Latin city, situated in a com- 
manding position on one of the eastern ridges of the Alban 
Hills, near the site of the modern Fbaboatx (q.v,). It has 
a very beautiful and extensive view of the Campagna, 
with Rome lying fifteen miles ^ distant to the north-west, 
on the west the sea near Ostia, and the long range of the 
Sabine Hills on the north-east. According to tradition, 
the city was founded by Telegonus, the son of Ulysses and 
Circe; hence Horace (Epod,^ i. 30) speaks of it as “Circaea 
moenia” and Ovid (Fast,, iii. 91) as “Telegoni moenia’^ 
{see also Prop., iii. 30, 4, and Sil. Ital., xii. 535). The 
legendary descent of one of the chief Tusculan families, 
the gens Mamilia, from Ulysses through Telegonus is com- 
memorated on some denarii struck by tlie Mamiliaii gens 
in the later years of the Roman republic ; these have on 
the reverse a figure of Ulysses recognized by his dog Argo. 
When Tarquinius Superbus was expelled from Rome his 
cause was espoused by the chief of IWulum, Octavius 
Mamilius, who took a leading part in the formation of the 
Latin League, composed of the thirty principal cities of 
Latium, b^ded together againi^Rome. Mamilius com- 
manded the Latin army at the Imttle of Lake Rcgillus, a 

^ DionysiuB (x. 20) states that Tusculum was only 100 stadia (about 
miles) from Borne ; but the fifteenth milestone on the Via Latina 
was close to ihe walls of Tusculum* 
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piece of water which t&en lay immediately below the Colles 
Tusculani, but is now dried up. At this battle (497 B.c.) 
Mamilius was killed, and the predominance of Rome among 
the Latin cities was practically established. From that 
time Tusculum became an ally of Rome, and on that account 
frequently incurred the hostility of the other Latin cities. 
In 378 B.C., after an expression of complete submission to 
Rome, the people of Tusculum received the Roman fran- 
chise, and thenceforth the city continued to hold the rank 
of a municfpium. Several of the chief Roman families were 
of Tusculan origin, the geiites Mamilia, Fulvia, Fonteia, 
Juventia, and Porcia; to the last-named the celebrated 
Catos belonged. During the imperial period little is re- 
corded about Tusculum; but soon after tbe transference 
of the seat of empire to Constantinople it became a very 
important stronghold, and for some centuries its counts 
occupied a leading position in Romo and were sptu’ially 
influential in tlie selection of tbe piqies. During the 12th 
century there were constant struggles between Romo and 
Tusculum, and towards the close of the century the 
Romans, supjiorted by the German emperor, gained the 
upper hand, and the walls of Tusculum, together with the 
greater part of the city, were destroyed. 

Extensive remains still exist of the massive walls, wlmli sur- 
rounded the city, and of its arx — a separate citadel — ^vdiicli stood on 
an abru][>t rock, approached only on one side, that towards the city, 
with whicii it was connected by long walls. The walls are built of 
huge blocks of the native 'Mapis Albauus” or {>e|>eiino, some of 
them as much as 6 feet long by 8 feet thick. They probably belong 
I to the early republican peiiod; restorations in concrete faced with 
''opus reticulatum " of tlie 1st century b.o. esn be traced in many 
places. 

During the latter years of the republic and under the empire 
Tusculum was a favourite site for the countiy villas of wealthy 
liomans. That of Lucullus was very largo and magnificent ; other 
liandsomo houses were built there bv Julius Ciesar, L. (Vassiis, 
Q. Metellus, Marcus Brutus, and others. A piUaco was erected 
by Tiberius neai* Tusculum on the way to Borne, close to the Via 
Latina. 

The most interesting associations of the city are those connected 
with Cicero, whose favourite residence and letrcat for study and 
literary work was at Tusculum. It was here that he composed his 
celobi-ated Tusculan Disputations and other philosophical works. 
Much has been written on Uie position of his villa, but its tnie site 
still remains doubtful. Its munds are known to have adjoined 
the more splendid villas of Lucullus and the coribul Oabinius (see 
Cic., i>s Fin., iii. 2, and /Vo iJom., 24). The most probable site is 
that now marked by the Villa Ruftnella to the west of Tusculum, 
where the hill is divided into two ridges. The bcholiast on Horace, 
Epod., i. 80, states that Cicero's villa W'as “ail lateia suneiioia,” 
the plural probably being used in allusioii to the double ridge. 
1^0 other tlieory, which places the site at (lioltd Feirata, some 
distance farther to the west, has little evidence to support it. 
Although Cicero (Pro Eestio, 43) speakb of his own house as being 
insignificant in size compared to that of Ids neighbour Gabinius, 
yet wo gather from other notices in \ariou«i parts of his works 
that it was a building of no moan sire and pref enbion. It comprised 
I two gymnasia (Ihv., i. 6), with coveml for exercise 

and philosophical discussion (Tiesr. Ihsp., ii. 8). One of these, 

1 which stood on higher ground, was called “the Lyceum,” and 
I contained a library (Div., ii. 3) ; the other, on a lower bite, shaded 
by rows of trees, was called “the Academy.” The main building 
coutained a covered porlieus or cloister, with a])bidal recesses 
(ex&irm) containing seats (see Ad Fa7n., vii. */8). It also had 
bath-rooms (Ad Fam., xiv. 20), and contained a number of woikh 
of art, both pictures and statues in bronze and marble (Kjk ad 
AU., i 1, 8, 9, 10), The cential atrium api^ara to ba\ e eii small, 
as Cicero speaks of it as an atriolum {Ad QunU Fr . ri 1). Tlie 
cost of this and the other house which he built at Pompeii led 
to his being burdened with debt (Ep. ad JtL, ii. 1). nothing 
now exists which can lie asserted to bo iiait of Ckcio’s villa with 
any degree of c.ertainty. The so-called “ wiiola di ricerone,” neai 
the line of the ancient W'all of Tuscuhini, is the buhstiuctuu* 
of some building formed in the uMial Koman wn> by a seiies of 
vaulted chambers, and is cleaily later in date tlmii the time of 
Cioero. Other remains of houses exist in and near tho city, but 
nothing is known as to their history or owner sliij) 

Ruins of two theatres still exist, fine of them, wliich is not 
earlier than the beginning of the Ist century, lietw eeii the city and 
thearx, is fairly perfect, and still iiossesses most of its ancient seats, 
divided into four cunH by three flights of steps Only tiaces leuiaiu 
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TUSSEI^ TnomB ft 1$37408O}, poet, tbe aQ& of 
WiUiam Tuasev by laebeljb^ cienc^ter of Xhoa^ South of 
Uivenhall, Essex, yifhm he ^ bora eboUt lfl27e Not^ 
withstanding strong reluetanee on his part he ijras sent in 
his early years to a music school, and became chorister in 
the collegiate chapel of the castle of Wallingford. He was 
afterwards admitted into the choir of St Paul’s, and went 
thence to Eton, where he was under the tuition of Nicholas 
UdalL In 1543 be was elected to King’s College, Cam- 
bridge, and soon afterwards exchanged to Trinity Hail. 
On leaving the university he was for about ten years at 
court, probably in some musical capacity. He then 
settled as a farmer in Suffolk, near the river Stour, an 
employment whicli he seems to have regarded as combin- 
ing the chief essentials of human felicity. Subsequently 
he lived successively at Ipswich, West Dercham, Norwich, 
and London. There be died in April 1580, and was 
buried in the church of St Mildred in the Poultry. His 
monument was destroyed in the fire, but the quaint epitaph 
is preserved in Stowes tSurv^ of London. A marble tablet, 
on which the epitaph is inscribed, has been erected to 
him in the church of Manningtree, l^sex. 

Tusaor’s pooms on husbandry have the charm of simplicity and 
directness, and their practical saws were apparently relished, for 
in his Ufetimo they went through a number of editions. Tliey 
are A H%mdreth Good Pomtea of Hualfcrndne, 1557, 1561, 1562, 1564, 
and 1570 ; ADmloyue WytAyngemid Thryuynget 166? ; A Hundreihe 
Good Pointes of liydtandrie lately manud unto a liundTt^}*A Good 
Po^rUes of Uuswifry^ 1670 ; Five Umdrelh PoiiUca of Good Hua- 
bandrie united to as many of Good Wifnw^ 1578, 1576, 1677, 1585, 
1686, 1590, 1698, reprinted with memoir by William Mavor, 1812, 
by Auber, 1878, and by the English Dialect Society, 1879. His 
metrical autobiography, printed in tlm Appendix to Five Ilujidreth 
Pomtf'tf 1578, was repuhlislied in 1846 along with his will, which 
would seem to refute the saicasins which became current, that he 
had not been successful in practising his own maxims. One of 
these references is contaiiied in a volume of epigrams by H. P., Tlic 
More the Merrier^ 1608. One of the epigrams entitled.4d Txaatrwm^ 
begins thus : — 

** Taaser, they toll me, when ilwu wert aUve, 

Thou, tcuehiiiif thiUt, thyselfe could st never tlirive." 

Possibly Tusser obtained the reputation of being poor from his 
practice of thrift ; but in any case, if his will represents his worldly 
condition at the time of his death, he was not in poverty in his 
later years. 

TVER, a government of central Russia, on the upper 
Volga, bounded by Pskoff and Novgorod on the W. and N., 
Tarostavl and Vladimir on the E., and Moscow and Smo- 
lensk on the S. ; it has an area of 25,225 square miles. 
Lying on the southern slope of the Valdai plateau, and 
intersected by deep valleys, it has the aspect of a hilly 
region, but is in reality a plateau ranging from 800 to 
1000 feet in height. Its highest parts are in the north- 
west, where the Volga, Western Dwina, and Msta rise in 
marshes and lakes. The plateau is chiefiy built up of 
Carboniferous limestones, Lower and TTppcr, underlain by 
Devonian and Silurian deposits, which appear only in the 
denudations of the lower valleys The whole is covered 
by a thick sheet of boulder-clay (the bottom-moraine of tho 
Scandinavo- Russian ice-sheet) and subsequent lacustrine 
deposits. A number of asar (see vol. x. p. 368) occur on 
the slopes of the plateau. Ochre, brick, and pottery clays, 
as '4so limestone for building, are obtained, and there are 
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numerous in the west imd north-w^ SAke SeUger^the at 
the Voli^and lake Mstinc being l^e most impoftsut The 
forests— coniferous in the north Epa deciduons in the 
rapidly diaappeaTing, but still cover 8CKl,000 acres. The climate is 
continental ; the average yearly temperature at Tver (41® "6 Fohr.) 
is the same as that of Orel and Taml>off {January 11"', July 67®). 
The population (1,646,688 in 1688, as against 1,567,806 in 1872) is 
unequally distributed, and in the districts of Kalyagin and Kashin 
attains a density not much less than that 6f the more highly 
favoured black*earth provinces of south east Bussia (16 and 17 per 
squaie mile)* Apart from some 100,000 Karelutns and a few Potr^s 
and foreigners, the people are all Groat Russiana Some tiaoes of 
Finnish Yes and of XiUiuanuinR are found in the north-east and 
south. Iho official returns give tUo number of Baskolniks as 26,000. 
Only 157,110 are uiban ; but agriculture is not the chief occupa- 
tion. While barley and oats are ex|)orted, lye is imj)orted. The 
crons for 1883-1 88.5 aveiaged 2,8h0,40u quai ters of corn and 4,078,400 
bushels of potatoes. Cattle-rearing does not prosper, and the in- 
crease shown by the returns for 1888 (861,680 horses, 683,670 
cattle, and 878,780 sheep) as against those of 1872 is simply due to 
hotter registration. Cheese-making has recently been introdured on 
the co-operative principle (2168 cwts. of cheddar expoited to Britain 
in 1881). The fisheiies in the lakes and rivers are pioductive. The 
peasants arc pnncipally engaged in various manutacturea The 
total production of the laiger manufaclutes m 1883 was valued at 
£2,237,260 (tanneries £244,460, cottons £803,270, distillenos 
£320,010, ilour-millH £268,600), and that of the petty trades carried 
on in combination ’aith agriculture (pieparatioii ot pitch, tar, and 
tui pen tine, boat-buildiug, construcrion of cars, sledges, u heels, 
boxes, tubes, and wooden vessels, and cabinet-making) wasestimateil 
in 1 884 at £3,000,000, giving occm>ation to 1 01, 400 pei sons. Certain 
branches of the leather industry are important, Kimry and Ostash- 
koff sending to the market £650,000 woitli of boots annually. The 
small woikshops of Tver and the suriouudiug distiict woik some 
4.500 cwts. of iion into nails every year, and the Ostashkoff smiths 
use some 7000 cwts. of iron annually in the manufacture of hatchets, 
scythes, sickles, and different agricultural implements. Weaving, 
lace-making, leather embroidery, stocking-making, felting, and the 
like are also important petty trades, several of those being organued 
on co-operative prineij^es by the zeniatvoa. The railway from St 
Petersburg to Moscow crosses Tver, and sends off two branches to 
Kzheff and to Bybinsk, all three linos being among the busiest lu 
Russia. The river traffic also is couBiderabie. The chief centies 
of trade, besides the city oi Tver, are Byozhetsk, Kzheff, Kashin, 
Ostashkoff, Torshok, Krasnyi Kholm, and Vesiegonsk during its 
fair. Tlie provincial assembly of Tver is one of the most nrominont 
in Russia for ‘its efforts in the cause of education ana sanitaiy 
improvement. In 1883 there were 997 primary schools with 47,680 
scholars (8600 girls), 17 gymnasia and progymnasia (1697 boys and 
1268 girls), and two normal schools for teachers. The government 
is divided into twelve districts, the chief towns of which, with ihcii 
populations in 1864, are — ^T vjbb (see below), Byezhetsk (6890), 
kaiyazin (5200), Kashin (6780), Eortcheva (2276), Ostashkoff (9900), 
Bzheff (26,480), Staritsa (2700), Torshok (12,9X0), Vosiegonsk (3370), 
Yyshnly Yototchok (11,590), and Zubtsoff (3160). 

TVERy capital of the above government, lies 102 miles 
by rail to the north-west of Moscow, on both banks of tho 
Volga (here crossed by a floating bridge) at its junction 
with the Tvertsa. The low right bank is protected from 
inundations by a dam. As a whole the town is but poorly 
built. The oldest church dates from 1 564, and the cathedral 
from 1689. An imperial palace, the courts, and the post- 
office rank among its best buildings. A public garden 
occupies the site of the ^rmer fortress. The iwpulation 
was 39,100 in 1884. The manufactures, chiefly of cotton, 
employ 6900 workmen (5710 at the cotton n^s), end a 
number of nail-making workshops employ some 800 me^ 
while more than 1000 women are engaged in the domestic 
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I^WEED, a river in the south of Scotland, has its rise 
in the south-west comer of Peeblesshire, not far from the 
Devirs Beef Tub in Dumfriesshire* The stream flowing 
from Tweed’s Well, about 1500 feet above sea-level, is 
generally regarded as its source, although the honour is 
also claimed for other streams issuing from a higher eleva- 
tion. For the first 36 mil^s of its course it intersects the 
county of Peebles — frequently on this account called 
Tweeddale —in a north-easterly direction, passing between 
verdant hills separated by valleys watered by its numerous 
affluents. Having passed several picturesque keeps and 
castles, it reaches the town of Pcobl^ shortly before which 
it receives the Lyne Water from the north and the Manor 
Water from the soutli. The valley now widens; the 
scenery becomes softer and richer ; and the nvor, l>ending 
in a more easterly direction, passes Innerleithen, whore it 
receives the Leithen from the north and the Quair from 
the south. It then crosses Selkirkshire iu a south-easterly 
direction, and, having received the Ettrick from the south 
on the borders of Koxburghshiro, flows northward past 
Abbotsford, foiming for about 2 miles the boundary 
between the counties of Selkirk and Roxburgh. After 
receiving the Gala, the Tweed crosses the north-western 
corner of Roxburghshire past Melrose and its abbey, and, 
after being joined by the Leader from the north, winds 
past Dryburgh abbey round the south-western corner of 
Berwickshire. The remainder of its course is in a north- 
easterly direction through Roxburghshire past Kelso, where 
it receives the Teviot from the south, and then between 
the counties of Berwick and Northumberland, past Cold- 
stream and Norham castle to the town of Berwick, where 
it reaches the North Bea. It receives the Eden Water 
from the north at Edenmouth, the Leet Water from the 
north at Coldstream, and the Till from Northumberland 
between Coldstream and Norham castle. Ihe last 2 miles 
of its course before reaching Berwick aie in England. 
Though the latter part of its course through a compara- 
tively level country, the scenery along the river is full of 
charm, owing to the picturesque variety of its finely wooded 
banks. The associations connected with the keeps and 
castles of the Tweed have supplied materials for several 
of Sir Walter Scott’s poems and romances ; and its varied 
beauties have been sung by Hogg, Leyden, Thomson, and 
many others. The bed of the river is pebbly and sandy, 
and, notwithstanding discolorations from manufactures, the 
stream, from its clear and sparkling appearance, is still well 
entitled to the name of the ** silver Tweed.” The total 
area drained by it ia about 1870 square miles, and its total 
length is 97 miles. * Next to the Tay it is the largest river 
in Scotland. The Tweed has, however, no estuary, and its 
fottffic is chiefly confined to Berwick. But for a short dis- 
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irict of the neiiecnimfc’govenion^ of Bengal, takes 
its name from the tettitory origiWly ceded to the East 
India Company, which contained twenty-four parg&nas or 
Bub^istricts. The district lies between 21* 65' 20” and 22* 
67’ 82" N* lat. and 88* 6' 46” and 88* 20' 51" E. long. It 
has an area of 2124 square miles, and is bounded on the 
north by Nadiyd, on the north-east by Jessore, on the south 
and south-east by the Sundarbans, and on the west by the 
river HfigU (Hooghly). The country consists for the 
most part of a vast alluvial plain within the delta of the 
Ganges, and is everywhere watered by numerous rivers, 
all branches of the Hflgli. In the northern portion the 
soil is very rich, but the soutliem or seaboard part con- 
sists of the network of swamps and inland channels known 
as the Sundarbans. The Hflgli and six other streams are 
navigable by the largest boats throughout the year. The 
district is well supplied with canals, the most important 
being Tolly’s Nala (10 miles long), which connects the 
Hfiglf with the Bidyddhdri. The Twenty-Four Parg4na» 
was once famous for its sport, but ovring to the extensipu 
of cultivation game is now scarce. Tigers are seldom met 
with; leopards are more numerous; there are several 
varieties of deer. The district has many roads, and is 
traversed by the Eastein Bengal Railway and the Calcutta 
and South-Eastern State Railway. 

In 1^81 the population oi the district, exclusive of Calcutta, 
numbered 1,86&,859 (males 975,430, females 804,429), embiaciiig 
1,153,040 Hmdus, 701,306 Mohammedans, and 1*1,976 Chnstians 
The ten folio wmg muniupalitics had each a population of up>v arils 
of 10,000- South Subuiban, 51,658; Agarpaia, 30,3X7 , Baiangai, 
29,982; Nuduti, 21,533, Nawabganj, 17,702, Basurhat, 14,843, 
South Dum Dnm, 14,108 , Badiina, 12,981 ; Ka;pore, 10,576 , and 
Baxasat, 10,533. The administrative headquaiters of the district 
are at Alipur, d southern suburb of Calcutta Kico fonns the staple 
ciop of the distrut; other crops are pulses, oilseeds, sugai cane, 
tobacco, A(. Its piiiKipal exports arc iice, sugat, pdn Jenf, fish, 
pottery, &c , the im^iorts compnse pulses of all kinds, oil boeds, 
spices, tunneriL, chillies, doth, cotton, At. The ohjec ts of the ruial 
iiianufactuieb aie sugar, cotton curtains, brass and iron work, hotii 
sticks, and cotton and tasar bilk cloth The gioss revenue of the 
district m 1885 86 amounted to £338,895, of which the land tax 
contiibuted £155,181 The distnct was coded to the East India 
Company by treaty by the nawab nariiu of Ikugal m 1757. Since 
then several changes have been made in its bonudanes, the latest 
ml663 

TWICKENHAM, a town of Middlesex, England, Is 
situated on tlio north bank of the Thames and on the 


Ijondon and South-Western Railway, 1 1 i miles south-west 
of London by rail. It is a straggling and irregular town, 
but has many fine suburban villas, and the district is noted 
its sylvan beauty. Oi>posito the town there is an eyot 
inN^o river about 8 acres in extent, calh d Eel Island, 
mu^resorted to by boating parties. Thf» parish church 
of Si^aiy was rebuilt in red brick in very plain style 
after tHt, fall of the old one in 1713, but the picturesque 
western t^cr of tlie 14th century still remains. It con- 
tains man;mnteresting monuments, including one to Pope, 
who was brnried in the nave The principal public budd- 
ings are the wwn-hall and assembly rooms (built in 1876, 
and containing the free library entablished in 1882), the 
economic mus^^m, the royal naval female school for the 
daughters of naval and marine oflicers, the Montpellier 
lecture hall, the (metropolitan and Oity of London police 
orphanage, the alkishouses of the London Carpenters’ Com- 
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pany, and a branch of tha national refuge for the lunnelesa 
and destitate. The population of the urban sanitary dia. 
trict (area 2415 acres) in 1871 was 10^533^ and in 1881 
it was 12,470. 

TwickonUam at Domesday was included in Isloworth* AncUmtIy 
It was called Twittonham or Twieanham. The manor wts given 
in 941 by King Edmund to the monks of Christ Church, Canter« 
bury, from a horn it had been previously taken, but it was again 
aiionatod, for it was restored to the same monks by fidred in 948, 
In tbe reign of Henzy Vni. eante into the possession of the 
crown, and by Charles 1. was assigned to Henrietta Maria as part 
of hei jointure. It was sold during the Protectorate, but after 
the Restoratiou the (juoon mother resumed possession of it In 
1670 It was settled zor life on Catheiine of Ilraganra, queen of 
Chailoa IL It still remains in possession of the crown, but since 
the death of Catherine has been let on leases. In tbe neighbour- 
Jiood aie many lesidraccs of literary or historical interest. Pope’s 
villa, where lie lived from 1717 till Ins death in 1744, has been 
lemoved. Among old mansions of interest still remaining are 
Strawberij HiU, the residence of Horace Walpole, now much 
altered; Marble Hill, built by Gcotgo 11, for the count ess of 
SiifTolk, and subsequently resided m by the maiquis of Wellesley ; 
Orleans House, built in the reign oi t^ueen Anne by Johnstone, 
occupied for some time by the duke of Oilcans, and from 1879 to 
1888 as a club house ; York Ifouy?, said to have been tbe residence 
of Janies 11, when duke of York, l»estowed by Ohailes 11. on l/»rd 
Clarendon when he man led the duke of Voik’s dau^ter. and in 
modern times resided in by the Oomto de Pans ; and Twickenham 
House, formerly the residence of Sir Jahn Hawkins, author of 
the HUtory of Mujua, and the meeting place of the “ Literary Club.” 
Of the old manor bouse of TwiLkcnliam, to which Catherine of 
Aragon is said to have reined after her divorce from Homy VIIL, 
and which was subsujnently the lesidcm e of Catherine of Braganisa, 
queen of Charles II , the only lemains aio a nun called the Aragon 
tower. Twickenham Park ilousc, foi some time the residence of 
Lord Chancellor Bacon, lias been demolished 

TWILIGHT. The light of wliat is called tie “sky »» 
depends upon the scattering or reflexion of direct sunlight 
in the earth’s atmosphere, mainly if not entirely due to 
those fine dust iiarticles which (as we have recently learned) 
form the necessary nuclei for condensation of aqueous 
vapour. Were it not for these particles the sky would 
7 .ppear by day as it does in a clear winter night, and the 
stars would be always visible. Alpine climbers and 
aeronauts, when they have left the grosser strata of the 
atmosphere below them. And this state of things approxi* 
mated to ; and even at the sea-level the blue of the sky 
is darker when the air contains but few motes. After the 
sun has sot, its rays continue for a time to pass through 
parts of the atmosphere above the spectator’s horison, and 
the scattered light from these is called twilight. It is, of 
course, most brilliant in the quairter where the sun has set. 
Before sunrise wo have essentially the same phenomenon, 
but it goes by the name of ‘*dawn.” The brilliancy of 
either depends upon several conditions, of which the cMef 
is, of course, the degree by which the sun has sunk belo^ 
the horizon. But the amount of dust in the air affects the 
phenomenon in two antagonistic ways: it diminishes the 
amount of sunlight which reaches the upper air after pass- 
ing close to the earth and it increases the fraction of this 
light which is scattered to form twilight. Hence no general 
law can be laid down as to the duration of twilight ; but it 
is usual to state (roughly) that it lasts until the sun is above 
18* under the hcorizon. If we make this assumption, it is 
a simple matter of calculation to solve questions as the 
duration of twilight at a given place at a given time of 
year, the maximum duration of twilight at a given pkee, 
4kc.« In the older works on astronomy such questions were 
coizimon enough, but they have now little beyqnd anti- 
quarian interest. Tile more complex phenonena of twi- 
light, Such as the after-glow,” Ac., probably depend upon 
the precipitation of moisture on the dust Articles as the 
air becomes gradually colddr. This will of course alter the 
amount of scattering ; but it may also load (by reflexion 
from strata of such particles) to an increiym in tme amount 
of light to be scattered. 


TYOBb BBAM Sm Biujn. 

TYLDESLEY yniA SHAKROLRY, * Um. I«ii> 
oaidure, Eaglaod, i» kittuiitedi on ft ooad4eiftUA 
11 miles west-AOriil-west of ManchcAter and IM iiodlHirsel 
of London (by the London and Korth-Westem Bailway). 
The church of St Geor^ a handsome building in the Barqr 
Pointed style, erected in 1827^ has lately undeigoiie 
restozAtiom Public baths were built in 187$ A public 
cemetery was formed in 1878- The town is the growth 
of the 19th century and depends upon its cotton-mills 
and the large collieries in the neighbourhood. It is 
governed by a local board health of ssxteea members. 
The population of the turban sanitary district (area 2490 
acresHn 1871 was 6408 and in 1881 it was 0954, 

One of Its propri^rs, sL Thoina^Tyldeslej , wm a 
loyalist. HIS son Edward in 1672 sold the m%tior to Balpih Aatley, 
and from the Astleys it passed in 1728 tc Thomas Johnson of 
Bolton. In 1828 it became the properly of George Ormerod, 
author of the JIt$tory of 

TYLER, John (1790-1862>, tenth president of the 
United States, was acetistomed with pride, but with the 
support of conjecture rather than evidence, to claim re- 
lationship with Wat Tyler of the reign of Richard 11. 
The earliest of his American ancestors was Henxy Tyler, 
a reputed native of Shropshire, England, who in 1652 
settled at Middle Plantation,^ Va., on the outskirts of 
what is now the city of WiU^msburg. John Tyler was 
the son of Judge John Tyler, some time governor of 
Virginia, and was born at Greenway in that State, 29th 
March 1790. In 1802 ho entered the grammar school of 
William and Mary, where, though fond of fun and frolic 
and cultivating an inherited taste for the violin, he made 
good progress in his studies. After graduating in 1806 
he entered on the study of law, and in 1809 was called to 
the bar, whore his progress from the first was rapid. He 
became a member of the State legislature in December 
1811, In 1813 be raised a company in defence of Rich- 
mond, iu command of which he subsequently served with 
the fifty-second regiment at Williamsburg and Providence 
Forge. In December 1816 he was elected to the house 
of representatives at Washington, where be displayed 
much readiness and skill in debate as an uncompromising 
advocate of popular rights. In 1825 ho was elected 
governor of Virginia by a large majority, and the follow- 
ing year was ro-clected unanimously, in 1827 he was 
chosen a senator. He opposed Clay on the tariff question 
in 1832, delivering a speech against the protective duties 
which lasted tliree days ; but he voted for Clay’s Com- 
promise Bill of 1833. He was the only senator who voted 
against the Force Bill on 20th February of this year, a 
singularity of conduct which somewhat damaged his repu- 
tation in Virginia. Although opposed to the establish- 
ment the United States ^nk, he supported the resolu- 
tio^«s in 1835 censuring President Jackson for tbe removal 
oi tibe deposit^ on the ground that tbe procedure was un- 
constitutional. In consequence of a vote of the Virginia 
legislature instructing him to vote for the expurgation of 
these resolntions from the inenate journal he resigned, 2l8t 
February 1836, His action led the Whigs tp toing him 
forward as a candidate for the vice-presidency, Imt he 
only received forty-seven votes. For some time aftei 
this he ceased to take an active part in politics ; removing 
in the end of the year from (Jioucester to Williamsburg, 
where he had better opportunities fbr legal practice, he 
devoted hie chief atteutiion to his professionajl duties. At 
the Whig convention which met at Harrieburg, Penn* 
sylvatda, 4th Det^ember 188$, he was nominated again for 
the vice-presidency on the Harrison ticket, and elected w 
November 1840, On the death of Harrison, wion^t 
his ihauguvation jin 1841, Tyler sueoeeded Hindu Hia ele* 



vation to the piefiddeoc^r ym thiui acddental in a double | 
««iuie, for he wd been nonuiiatcd for the viee^presidency 
to reoouoSie the esetreUie faction. Bie policy in office (eee 
Uinxso Statsb) irai oppoeed to the patty who nominated 
him and 'wac on Democratic lines. In 1845 he was sue* 
eeeded by Polk) and he spent the remainder of his life in 
retirement fTbm active duties. He wasnominated in 1861 
for the lower house of the permanent oongresS) but died 
i^t Bichmond on the 18th of the following January. 

See L, G. Tyler^X^/i and Twiei ofihe TyUr»i % voU., 1884. 

TYNDALE) Wiluam (c. 1484*1536), translator of the 
HeW Testament and Pentateuch (see Ebtolish Bible, vol. 
viii. pp« $84, 385), was bom in Gloucestershire, possibly 
in the parish of Slimbridge, about the year 1484. Of his 
early education nothing is known ; about his twentieth 
year he went to Oxfoi^ where tradition has it that he 
was entered of Ma^len HalL He afterwards resided 
at Cambridge, Ordained to the priesthood, probably 
towards the close of 1521, he entered the household of 
Sir John Wa^h, little Sodbury, Gloucestershire, in the 
capacity of chaplain and domestic tutor. Here he spent 
two years, and in the course of his private studies began 
to contemplate seriously the work of translating the New 
Testament into English, His sympathy with the *^new 
learning,” which he had not oonc^ed in conversation 
with the higher clergy of the neighbourhood at Sir John’s 
table, led to his being summoned before the cliancellor of 
Worcester as a suspected heretic ; and with the goodwill 
of his master” ho leit for London in the summer of 1523. 
There bo preached a little at St Dunstan-in-the-West, 
and worked at liis translation, living for some months in 
the house of Humphrey Monmouth, an alderman ; but 
finding publication impossible in England he sailed for 
Hamburg in May 1 524. After visiting Luther at Witten- 
berg, he settled in Cologne, where he made some progress 
with a quarto edition of his New Testament, when the 
interference of the authorities of the town compelled his 
flight to Worms, The octavo edition (see vol, viii p, 
384) was bore completed in 1526. Where Tyndalo resided 
in the interval between 1526 and 1630 — the year of publica- 
tion of his translation of the Pentateuch — ^is not known ; 
his Parable of the Wkked Mammon (1527), Obedience of a 
Christian Man (1528^, and PraHire of Preledes (1530), all 
bear to have been printed at ** Marlborowe in the land of 
Hesse ” or “Marborch.” From 1530 onwards he appears 
to have lived chiefly in Antwerp, hut of his life there 
hardly anything is recorded, except that as a marked man 
he was continually the subject of plots and intrigues, and 
that at last he was arrested and thrown into prison in the 
castle of Yilvordo, some six miles from Brussels, in 1535. 
Having been found guilty of heresy, he was put to death 
by strangling, and his b^y afterwards burnt at the stake 
on October 6, 1536, 

Tlio Works of Tyndalo wore first published along with those of 
Fkith {q.v.) and Barnes, “three worthy Aiartyis and principal 
Teachers of the Church of England,” by John Daye, in 15/8 (folio). 
His IkHdtinal Treatises atid liUroduetions to Different Portions of 
the Holy Seriptwre were published by the Parker Society in 1848. 
For biography, see Demans, William TyndaU (Loudon, 1871) ; 
also the Introdaution to Mombeit's critical reprint of Tyndale's 
Peutatouch (Kew York, 1884), where a full bibliography is given. 
There seems no reason to doubt that the translation of Joshua, 
Judges, Samuel, Fings, and Chronicles in Matthew’s Bible is sub- 
stautially the work ot Tyndale. 

TYNE, a river in the north-east of England, is formed 
of two branches, the North Tyne, rising in the Cheviots 
on the border^ of Roxburgh, and the South Tyne, rising 
at Tynehead Pell, at the south-eastern extremity of Cumber- 
land. The North lyne flows south-eastwards by Belling- 
ham, a s&rt distances below which it receives the Bede 
from the north, and 2 miles above Hexham it is joined by 
tike South Tyne, which before the junction flows north- 


ward to Haltwhistle, and then eastward, receiving the 
Allen from the right a short distance above Haydon 
Bridge. The united streams then have a course of about 
30 miles eastwards to the sea at Tynemouth. For a con- 
siderable part of its course the Tyne flows through a 
pleasant and richly cultivated country, but in its lower 
reaches the presence of coal pits has almost completely 
robbed the scenery of its natural charms, and the former 
sylvan retreats of monks and abbots are now occupied by 
blast furnaces and shipbuilding yards, and similar scenes 
of busy industry, which line both banks of the river from 
Newcastle to the sea. The river is navigable to Blaydon 
for small craft, and to Newcastle, 8 miles from its moutli, 
for largo vessels. 

The coal traJe of tho Tyne is the moat important in England, 
and lor its general shipping trade the rivei ranks next in inqioii 
ance to tho Thames and the Mersey. The ])iincijjaj. ports are 
Newcastle and North and South Shields, but bolow Newcastle tho 
river is everywhere studded with piois and jetties. About u 
seventh of the whole tonnage of vessels built in England is built 
on the Tyne, the most im]>K>itant works bring those of janow. 
For boat-racing tbo Tyne vies in celebrity witli the Thames 

TYNEMOUTH, a mimicipal and parliamentary borough 
of England, in Northumberland, include'^ the townships of 
Chirton, Cullercoates, North Shields, Preaton, and Tyne- 
mouth. This last, the principal watering-place on tliis 
part of the coast, is pictui'osquely situated on a promontory 
on the north side of the Tyne at its mouth. It is connected 
I with Newcastle, 8 miles to tho west-^iouth-west, by a branch 
of the North-Eastern Railway ; its distance from London 
is 273^ miles by rail. The town has rajddly increased 
within recent years, and contains many well-built streets, 
squares, and villas. On the point of the promontory there 
is a small battery called the Spanish battery, and near it a 
monument has been erected to Lord Collingwood. Within 
the grounds to which the gateway of the old castle gives 
entrance are the ruins of tho ancient priory of St Mary 
and St Oswin — the principal remains being those of the 
church. A pier, half a mile long, serves as a breakwater 
to the harbour. Among the principal public buildings arc 
the asseml 1y rooms and tho aquarium (1872). Tho muni- 
cipal buildings of tho borough of Tynemouth are situated 
in North Shields, where are also tlie custom house, a 
master mariners’ home, a seamen’s institute, and a sailors’ 
home founded by the late duke of Northumberland 
Shipbuilding is carried on, and there are rope and sail 
works. The fish trade is of couKiderable importance and 
employs several steam and sailing ])oats. The population 
I of the municipal and parliamentary borough of Tynemouth 
(incorporated in 1849 ; area 4303 acres), divided into the 
three wards of North Shields, Percy, and Tynemouth, was 
I 38,941 in 1871, and 44,118 in 1881. 

Tynonioutb >iv as a fortress of the Saxons, and was anciently kno\N n 
as Penbal Crag, “the head of tli© ranmart on the rofk.” Fioiri 
remains found in 1 788 it is supposed to have liecn a Uonian station. 
The first church was built of wood by Edwin, king of Nortlmmbiu, 
about 625, and was lebuilt in stone by bis successor Oswald in 684. 
The body of i>Hwin, king of 1 ) 011 %, was brought hit her fur buiinl 
iu 651, and on this account Tynemouth camo to be in great repute 
as a place of burial both for royal and occlosiastital peisoiis be 
monastery Avas repeatedly plundered and liunit by the Dams, 
especially duiing the 9th centmy. Alter :t«i destruction bv 
Healfdeane in 876 it w’as rebuilt liy Tostig, mil of hioithimibeTlaml, 
who endowed it witli considerable revenue; but, having kvn 
ffiantrd in 1074 to the monks of Jarrow, it became a < ell of Durham 
Malcolm III., king of the Scots, and his fmui Edward, who weie 
slain in battle at Alnwick on 18th Noviunber 10U3, woie both in 
terrod in the monastery. In 1095 Eml Muwbiay. ha\iiig entered 
into a conspiracy against William Kutus, coinertcd the monastciy 
into a castle, which he stiungly foitifieil. Bv William Kufus tin 
priory was conferred on St Albans abbev, fleitfoidshirc It was 
surrendered to Henry VIII. on 12tli Januaiy 3539, and tbe site 
and remains were granted by Edward V3. in 1560 to the eail of 
Warwick, afterwards duko of Northumkrland. In 1641 tho 
castle was taken by tho Scots under tho earl of Levon. The town 
enjoyed various imznunities at a very early ][)eriody which were 
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afterwards the subject of some dispute. Edward I. restored to it 
several free customs of which it had been deprived. Afterwards it 
received a couiirmation of its various former cliarters by Edward 
11. and Bichard 11. 

TYPE-FOUNDING. See Typography. 

TYPE-WliITTNG. See Writing Machinbs. 

TYPHON, orTYPHOKTJs, son, according to Hesiod( 

820 8g.)y of the Earth and Tartarus, is described as a grisly 
monster with a hundred dragons’ heads who was conquered 
and cast into Tartarus by Zeus^ According to Iliad ii. 282, 
he lies in the land of the Arimi (Cilicia), Oilier legends 
place his prison under i£tna or in other volcanic regions 
and make him the cause of eruptions. The myth, there- 
fore, as we have it, rests on a personification of volcanic 
forces. He is the father of dangerous winds (tyi)hoon8X 
and by later writers is identified with the Egyptian Set 
(see vol. vii. p, 717). 

TYPHUS, TYPHOID, and llELAPSING FEVEKS. 
These are conveniently considered together, as they con- 
stitute the important class of continued fevers, having 
certain characters in common, although each is clearly dis- 
tinguishable from the others. The following is a general 
account of the more salient features of each. 

Typhos Fkvee. 

Typhus^ is a continued fever of highly contagious nature, 
lasting for about fourteen days and characterized mainly by 
great prostration of strength, severe nervous symptoms, and 
a peculiar eruption on the skin. It has received numerous 
other names, such as spotted, pestilential, putrid, jail, 
hospital fever, <kc. It ap})cars to have been known for many 
centuries as a destructive malady, frequently appearing in 
epidemic form, in all countries m Europe, under the con- 
ditions to be afterwards referred to. The best accounts 
of the disease are those given by English writers, who 
narrate its ravages in towns and describe many “black 
assizes,” in which it was commnnieatcil by prisoners 
brought into com t to the judges, jurymen, court-officials, 
4c., with fatal effect, prcnlucing oftentimes a widespread 
consternation. Typhus fever would seem to have been 
observed in almost all parts of tlie world ; but, although 
not unknown in warm countries, it has most frequently 
prevailed in temperate or cold climates. 

The causes concerned in its production include both the 
predisposing and the exciting. Of the former the most 
powerful of all arc those influences which lower the health 
of a community, especially overcrowding and poverty. 
Hence this fever is most frequently found to affect the 
poor of large cities and towns, or to appear where large 
numbers of jiersonsare living crowded together in unfavour- 
able hygienic conditions, as has often been seen in piisons, 
workhouses, 4c. Armies in the field are also liable to suffer 
from this disease \ for instance, during the Crimean War 
it caused an enormous mortality among the French troojis. 
Some high authorities, including Dr Murchison, have 
held that such conditions as those referred to are capable 
of generating tjrphus fever by themselves, and the apparent 
occasional de novo origin of this disease has doubtless the 
support of many striking facts which would appear to 
favour this view (see Pathology, vol. xviii. p. 803). In 
the light, however, of recent researches into the relation 
of specific disease germs to the production of fevers and 
other infectious maJadies, there is increasing difficulty in 
maintaining this position; and the direction of opinion 
U decidedly towards the view that, however much insani- 
tary conditions and overcrowding act as causes predispos- 
ing to the reception of the disease, the introduction into 
t!io system of a living organism or germ is necessary to 
the manifestation of the phenomena of the fever. Never- 
thei ess no specific organism has yet been clearly identified 
’ From rO0ot, smoke or mist, in allusion to the stupor of the disease. 


in the case of typhus fever. This disease is now much less 
frequently encountered in medical practice than fdbnerly, 
— a fact which must mainly be ascribed to the grtet 
attention which in recent times has been directed to 
improvement in the sanitation of towns, especially to the 
opening up of crowded localities so as to allow the free 
circulation through them of fresh air. In most large 
cities, however, limited epidemic outbursts of the diseam 
occur from time to time, under the conditions of over* 
crowding and poverty, although the increased faeiUtiea 
possessed by local authorities for recognising such out- 
breaks, and for the prompt isolation or removal of infected 
persons to hospitals, operate in general effectually to 
prevent any extensive spread of the fever. All ages are 
liable to typhus, but the young suffer less severely than the 
old. The disease appears to be communicated by the ex- 
halations given off from the bodies of those suffering from 
the fever, and those most closely in contact with the sick 
are most apt to suffer. This is shown by the frequency 
with which nurses and physicians take typhus from cases 
under their care. As in all infectious maladies, there is 
often observed in typhus a marked proclivity to suffer in 
the case of individuals, and in such instances very slight 
exposure to the contagion may convey the disease. Typhus 
is highly contagious throughout its whole coursq and even 
in the early period of convaloscence. The contagion, how- 
ever, is rendered less active by the access of fresh air; hence 
this fever rarely spreads in well-aired rooms or houses 
where cases of the disease are under treatment. As a rule 
one attack of typhus confers immunity from risk of others, 
but numerous exceptions have been recorded. 

The course of typhus fever is characterized by certain ( 
well-marked stages. (1) The stage of tnru()atim, or the c 
period elapsing between the reception of the fever poison ^ 
into the system and the mariiiestation of the special 
evidence of the disease, is believed to vary from a week to 
ten days. During this time, beyond feelings of languor, 
no particular symptoms are exhibited, (2) The invasimi 
of the fever is in general well marked and severe, in the 
form of a distinct rigor, or of feelings of chilliness lasting 
for hours, and a sense of illness and prostration, together 
with headache of a distressing character and sleeplessness. 
Feverish symptoms soon appear and the temperature of 
the body rises to a considerable height (103*-105" Fahr.), 
at which it continues with but little daily variation until 
about tlie period of the crisis. It is, however, of import- 
ance to observe certain points connected with the tem- 
perature during the progress of this fever. Thus about 
the seventh day the acme of the fever heat has been 
reached, and a slight subsidence (U or less) the tem- 
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Temperature chart of typhus fever. 

erature takes place in favourable cases, and no further 
ibsequent rise beyond this lowered level occurs. When 
: is otherwise, the case often proves a severe one. Again, 
hen the fever has advanced towards the end of tte second 
eek, slight falls of temperature are often obse^ed, pnor 
) the extensive descent which marks the 
le crisis. The pulse in typhus fever is rapid (100-l^V’ 
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•or mo^e) and at first full, but later on feeble. Its condi- 
tion as indicating the strength of the heart’s action is 
traced mitk anxiety. The tongue, at first coated with a 
^hite fur, soon becomes brown and dry, while sordes (dried 
mucus, ^Ci) accumulate upon the teeth ; the appetite is 
gone and intense thirst prevails. The bowels are as a rule 
'Constipated, and the urine is diminished in amount and 
high-colour^* ^e physician on examination may make 
'Out distinct enlargement of the spleen. (3) The third 
stage is characterized by the appearance of the eruptiofi 
which generally shows itself about the fourth or fifth day 
•or later, and consists of dark red (mulberry coloured) spots 
or blotches varying in size from mere points to three or 
four lines in diameter, very slightly elevated above the 
skin, at first disappearing on pressure, but tending to 
become both darker in hue and more permanent, ^ley 
appear chiefiy on the abdomen, sides, batk, and limbs, 
•and occasionally on the face. Besides this, the character- 
istic typhus rash, there is usually observed a general faint 
mottling all over the surface. The typhus rash is rarely 
absent and is a very important diagnostic of the disease. 
In the more severe and fatal forms of the fever, the rash 
has all through a very dark colour, and slight subcutaneous 
hsemorrliages (^teteckm) are to be seen in abundance. After 
the appearance of the eruption the patient’s condition 
seems to be easier, so far as regards tlio headache and 
discomfort which marked the outset of the symptoms; 
but this is also to be ascribed to the tendency to pass into 
the typhous stupor which supervenes about this time, and 
becomes more marked throughout the course of the second 
week. The patient now lies on his back, with a dull dusky 
•countenance, an apathetic or stupid expression, and con- 
tracted pupils. All the febrile symptoms already mentioned 
are fully developed, and delirium, usually of a low mattering 
kind, but sometimes wild and maniacal {delirium ferox) is 
present both by night and day. The peculiar condition to 
which the term “coma vigil” is applied, in which the 
patient, though quite unconscious, lies with eyes widely 
open, is regarded, especially if persisting for any length of 
time, as an unfavourable omen. Thnmghout the second 
week of the attack the symptoms continue unabated ; but 
there is in addition great prostration of strengtli, the pulse 
becoming very feeble, the breathing shallow and rapid, 
and often accom|>anied with bronchial sounds, (4) A 
or favourable change takes place about the end of 
the second or beginning of the third week (on an average 
the Htli day), and is marked by a more or less abnipt 
fall of the temperature {vide chart) and of the pulse, 
together with slight perspiration, a discharge of loaded 
urine, the return of moisture to the tongue, and by a 
change in the patient’s look, which clears up and shows 
signs of returning intelligence. Although the sense of 
weaknejis is extreme, convalescence is in general steady 
and comparatively rapid. 

Typhus fever may, however, prove fatal during any stage of its 
progress and in the early convalescenoc, either fiom sudden failure 
of tlio heart’s action— a condition which is specially aj)t to arise— 
from tlie supervention of some ner^'ous symptoms, such as meningitis 
or of deepening coma, or from some other complication, such as 
bronchitis. FurtlulT, a fatal result sometimes takes place before 
the crisis from sheer exhaustion, particularly in the case of those 
whose physical or nervous energies have been lowcied by hard 
work, inaae<}Uate nourishment and sleep, or iiiteniperunee, in all 
which conditions typhus fever is a])t to assume an unusually 
serious form. 

Occasionally troublesome sequelss remain behind for a greater or 
less length of time as the effects of the fever. Among those may be 
mentioned mental weakness or itritability, occasionally some form 
of paralysis, an inflamed condition of the lymphatic vessels of one leg 
(the swelled leg of fever), prolonged weakness and ill health, &c. 
Gradual improvement, however, may be confidently anticipated 
and even ultimate recovery. 'i 

The mortality from typhus fever is estimate by Murchison and 
others as averaging about 18 per cent, of the\ cases, but it varies 


much ac^rding to the severity of type (particularly in epidemics), 
the previous health and habits of the individual, and very s|Kscially 
the age, — the proportion of deaths being in striking relation to 
the ^vance of life. Thus, while in children under fifteen the 
death-rate is only 6 per cent,, in persons over fifty it is about 46 
per cent. 

The treatment of typhus ffever includes the prophylactic measures Treat* 
of attention to the saiiitaiioii of the more densely i)opulated por- menU 
tiuus of towns, opening up of cross streets intersecting tlioso 
which are close -built and narrow, whereby fiesh air is freely 
admitted, has done much to banish typhus fever fioni districts 
where previously it was endemic. Further, the enforcement of 
the law regulating the number of persons accommodated in common 
lodging -liouses, and the appli(*ation of the powers now vested in 
loi*^ authorities lor dealing with cases of ovexTow'diiig everywhere, 
and for isolation and treatment of the infected, ha^e li^ a like 
salutary effect Where tynlius has broken out in a crowded dis- 
trict the prompt removal ot the patients to a fever hospital and the 
thorough disinfection and cleansing of the infei‘tcd houses an» to bo 
recommended. Where, on the other liarid, n single case of acci- 
dentally caught tyjdms occuis in a meiiiber of a family inhabiting 
a urell-aired hou^, the chance of it being conimumcatcd to others 
in the dwelling is but small ; nevcitheless o\er> piccuutiou in tbo 
way of isolation and disinfection should Ik* taktm. 

The treatment of a typhus patient is conducted upon the same 
general principles as have been illustrated in other fevers (see 
SoARLET Fever, Smat.li'ox). Comjiletc isolation should be main- 
tained throughout the illness, and the services of a day and a night 
nurse procured, who should keep a strict watch and ]»rescrvc a reeoid 
of the teiii[^rature and other observations, the times of feeding and 
the form of nourishment administered, as well as every otiicr tail 
noticed, for the physician's information. Due attention sliould Iw 
given to the ventilation ami cleansing of the sick chuniber. Tlio 
main element in the treatment of this fever is giwd nnising, and 
e8|>ecially the regular administration of nutriment, of which Die best 
form is milk, although light plain soup may also bo gi\eu. Tho 
food slionld be administered at stated iiilcn^als, not, as a rule, 
ottener than once in one and a half or two hours, ami it will fn- 
quently be necessary to rouse tho }>atient from his stupor for this 
purpose. Sometimes it is impossible to administer lood by thi» 
mouth, in which case recourse must bo had to iiulrieiit eiiemata. 
Alc«>holic stimulants are not olten rcijuircd, except in tho case of 
eldcily and weakly persons W'ho have Ix^coiiie gn-atiy exhausted by 
the attack and are tliroateiiing to collapse. The b(*st indication lor 
their use is that furnished by the condition of the circulation : w hca 
I the pulse shows unstcadiucss and undue lapidily, and the fiist 
; sound of tho heart is hut indistiiu'tly heard by the stethoscope, 
tho prompt administration of stimulants (of ivhich the liest form 
is pure siiuit; will often succei'il m averting daiigci. Should their 
i use appear to increase tho restlessness or thdiiiurn lliey should he 
discontinued and the diffusiblo (amnioniatal or etheieu]} foims 
tried instead. 

Many other symptoms demand special treatment The lioadaidie, 
which i>cr8ists for days at the commonc»'nicnt ami is with many a 
very distressing symiitom. may be mitigated by removing tho hair 
and applying cold to lire head. The sIcoplchsircsB, uitli or wilhout 
doHrium, may bo combated by quietness, hya moderately dm kened 
room (although a distiiictinii between day and night hhoiild bo made 
as regards tho amount of admitted light), and by soothing and 
gentle dealing on the |>art of the nurse. Ojiiatc and st‘dativo 
mediciiios in any form, although recommended by many high 
authorities, must bo given with great caution, as their uso is oftim 
attended with danger in this fever, where coma is apt to supervene. 

When resorted to, probably the safest form is a combination of the 
bromide of potassium or ammonium with a miaided amount of 
chloral. The writer has seen alarming effects follow the administra- 
tion of opiiim« Occasionally the deep btu|)or calls for lemedics to 
rouse tho ]iaticnt, and these may be employed in the form of mustard 
or contharidos to tho surfac'e (calves of legs, naiw of neck, over 
region of heart, &c.), of tho cold affusion, or of encinata containing 
turpentine. Tho height of the tenqicratuie iiiny be a senoiis 
symptom, and autipyretir* rcinodies ap]>ear to ha\ o but a slight influ- 
ence over it as com^iared to that widen they possc^'. in typhoid fever, 
acute rheumatism, &c. The cold bath treatment, whuh has been 
recommended, cannot be carried out without serious risk to life in 
the necessary movement of the jiatieut. It is a w»e]]-iccognized 
rule that persons suflfering from ly|»hus fever ought not to be moycil 
up in bod for any jiuiqiose after the first few days. Cold sironging 
of the hands ana feet and exposed ]>ar<s, or cold to the heatl, ni.iy 
often considerably lower the tetri peratiiro. Tliroughout the whole 
progress of a case the condition of the bladder requires ftjm ml 
attention, owing to the patient’s drowsiness, arid tho regular use 
of the catheter becomes, as a rule, necessary with the advance of 


le symptoms. „ r , , 

The com]ilioatiouB and results of this fever fall to be dealt with 
cording to the methods of treatment applicable to their character 
id extent 
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Typhoid or Ekysrio Fsyrb. 

Typhoid or enteric fever (ipTtpov^ the intestine) is a con- 
tinued fever characterised, mainly by its insidious onset) by 
a peculiar course of the temperature by marked abdominid 
symptoms occurring in connexion with a specific lesion of 
the bowels, by an eruption upon the skin, by its hnoertain 
duration, and by a liability to relapses. 

This fever has received various names, such as gastric 
fever, abdominal typhus, infantile remittent fever, slow 
fever, nervous fever, Ac. Dr Murchison, in reference to its 
supposed ori|pn in putridity, uses the term ^^pythogenic 
fever,” but tlm designation has not been generally adopt^. 
Up till a comparatively recent period typhoid was not dis- 
tinguished from typhus fever. For, although it had been 
noticed that the course of the disease and its morbid ana- 
tomy were different from those of ordinary cases of typhu% 
it was believed that they merely represented a variety of 
that malady. The distinction between the two diseases 
appears to have been first accurately made in 1836 by 
Messrs Gerhard and Pennock of Philadelphia, and still 
more fully deinonstrated by Dr A. P. Stewart of Glasgow 
(afterwards of London). Sub^tupiently all doubt upon the 
subject was removed by the careful clinical and patltological 
observations made by Sir William Jenner at the London 
turn fever hospital (1849-51). A clear distinction has been 
established between the two fevei-s, not only as regards their 
>noid, pii^Qjuena or morbid features, but equally as regards their 
origin. While typhus fever is a disease of overcrowding 
and poverty, typhoid may occur where such conditions are 
entirely exclud^ ; and the connexion of this malady with 
specific emanations given off from decomposing organic or 
fseculent matters, or with contamination of f<^ or water 
by the products of the disease, is now almost universally 
admitted. Alike in sporadic cases and in extensive epidemic 
outbreaks the existence of insanitary conditions in house 
drainage, water supply, drc., can in the majority of instances 
be made out. The question whether such conditions alone 
Will suffice to beget this fever — or, in other words, its de 
novo origin — has, as in the case of typhus, been much dis- 
cussed, and an affirmative opinion expressed by some high* 
authorities* But the same remark must again be made as 
to the difficulties in the way of maintaining such a position 
in view of the evidence of the part played by microbes in 
infective processes. 

tftesof That all insanitary conditions in respect of drainage of 
oat- houses and localities furnish the most ready means for the | 
introduction of the contagion of tyfihoid there is a general 
agreement, as there is equally that the most certain means 
of preventing its appearance or spread are those which 
provide a thoroughly trustworthy and secure drainage, a 
safe method of disposal of sewage, and a pure and abundant 
water supply. Typhoid fever Is much less directly com- 
municable from the sick to the healthy than typhus. The 
infective agent appears to reside in the disch^ges from the 
bowels, in which, particularly when exposed and under- 
going decomposition, the contagium seems to multiply and 
to acquire increased potency. Thus in sewers, drains, ^dkc., 
in association with putrefying matter, it may increase in- 
definitely, and by the emanations given off from such de- 
composing material accidentally escaping into houses, or 
oy the contamination of drinking water in places where 
wells or cisterns are exposed to faecal or sewage pollution, 
the contagion is conveyed. Of tlie precise nature of the 
contagious principle we have as yet no full information,^ 
but there appears to be Strong reason for believing that a 
8]>ecific microbe or orgwism plays a part in the propagation 
of the disease. Still it is obvious that for its successful 

^ A bacfilua freqtieiitly noticed in oertaui timues m eaies of typhoid 
fever hue not yet been eatiefaotprUy proved to bean orgaxiisin (diaraotar- 
istio of that diseaae, nor even to be eonetsntly preietit 


I impianta^tion in and effect upon^the system a cour^ 

dition of preparedness or receptivity to the morbific agent 
I must be presupposed to exist in the individual, fUgaTding' 

I which alim our knowledge is of the vaguest There is 
I abundant evidence that one of the vehicles for the Oon^ 

I veyance of the contagion is food, especially milk^ which may 
readily become contaminated with the products of the disease 
where au outbreak of the fever has occurred in a dairy. 

Typhoid fever Is most oommou among the yoUnn;^ the mejortty 
of the casoe oceuning between the ages of fifteen and twenty-five 
(Hurchiaon). But dildren of any sge may suffer^ as may also, / 
thoQgh more nrrely, pemons at or beyond middle life. It it of as 
Sequent oceurrenoe among the well-to^do as among the poor. The 
fffMter number of cases appear to occur in autumn. In ail countries 
this fever seems liable to prevail i and, while seme of its features 
may he modified by climate and locality, its main characters and 
its results are essentially the same everywheroi 

The more imgMrtant phenomena of typlicdd fever will be better ^atb 
understood by mnef reference to the mincipal pathological changes logic 
whioh take place during the disease. These relate fer Sie most part chan 
to the iutestmes, in which the morbid processes are highly rharMner- of 
istir, both as to their nature and their locality. The changes (to typh 
he jiresently specihed) are evidently the result of the action of uie 
contagium on the system, and they begin to show themselves fiotn 
the very commencement of the fever, passing through various stages 
duting Its continuance. The portion of the bowels in which they 
occur most abundantly is the lower part of the small intestine 
(ileum), where the ** solitary glands ” and Peyer's patches ” on the 
mucous surface of the canid become affected by diaaawd action oi a 
ilefinito and progressive character, which stands in distinet i elation 
to the symptoms exhibited by the patient in the course of the fevei. 

(I) These glands, which in health are comparatively indistinct, 
become in the commencement of the lever enlarged and prominent 
by infiltration due to infiammstory action in their substance, and 
consequent cell proliferation. This change usually affects a laige 
extent of the ileum, bnt is more marked in the lover portion near 
tho ileo-ottcal valve (see AkatomY). It is gonorally held that this is 
the condition of the parts during the first eight or ten days of the 
fever. (2) These enlarged glands next undergo a pt excess of slough- 
ing, the infiaminatoiy proaucis being cast ofi either in fragments or 
en mcLsse, This usually takes place in the second week of the fever. 

(8) Ulcers are tluis formed varying in sues accoidmg to the gland 
masses which have sloughed avay. Ilioy may be kw or many in 
number, and they exhibit ccitain characteristjc appeal auces. Thus 
they are fiequently, but not always, oblong in shape, with their long 
axis m that of the bowel, and they have somewhat thin and ragged 
edges. They may extend thiougn tho thickness of the intestine to 
tho peritoneal coat and in their progress erode blood-vessels or per- 
forate the bowel. This stage of ulceration exists from the second 
week onwards during the remaining penod of tlic fever, and even 
into the stage of oouvalescence. (4) In most instances these ulceis 
heal by cicatrisation, leaving, however, no contraction uf the calibre 
of the bowel. This stage of healing evidently occupies a consider- 
able time, since the process does not aflvance at ati equal rate in 
the case of all the ulcers, some of which have been later in foimmg 
than others. £veu when convalescence has been apparently com- 
pleted, some unhealed ulcers may yet remain and prove, particulaily 
m connexion with errors in diet, a cause of leiaiMc of some of the 
smptoms, and even of still more serious or fatal consequences. 

Tho mesenteric glands external to, but in functioiial lektion with, 
the intestine, become enlarged during the progress of the fever, but 
usually subside after recovery. 

Besides these changes, which are well recognized, others more or 
less important are often ptesent Among these may be mentioned 
one which the present writer has repeatedly observed in the severe 
and protracted forms of this fever, namely, marked atrophy, thin- 
ning, and softness of the coats of the intestines, even after the 
ulcers have healed,— a condition which may not improbably be the 
cause of that long- continued impairment of the function of the 
bowels so often complained of by persons who have passed Ifiirough 
an attack of lyphoia fever. Other changes cjjimon to most fevers 
are also to be observed, such as softening ortne muscular tissues 
generally, and particularly of the heart, andevidenoes of compkes- 
tlons affeoting ^est or otner organs, whicti not unfrequently arise. 

The swelled leg of fever someSmes follows typhoid, as does also 
periosteal inflaiumatibn. 

The symptoms characterizing the onset of typhoid fever ai e very Ijcgre 
much less marked thim those of most other mvoHf and the disease of ^ 
in the majority of instances sets in somewhat ineidioftslyt Ind^, oweass 
it is no uncommon thing for patients with this fever to go about 
for a considezable time after its action has begun. The most mmea 
of the early symptoms are headache, lassitude, and discomfort ^ 
gather witn siee^sssRess and feyeiishness, psrtionleriy at night s 
this last symptom is ^st by which the mme is most wadUy de» 
tected in its early stages. The peoulisr ooatae of the tempsratmw 
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Is dm «ii0 th« importiiit 4toi0itie eddmce* of this fever. 
Ihiriiut^ tke Utit week it Ew 0 morauig range lof moderate febrile 
tfim, butSal^eveniiitf e«oent» with a fell egam 

tewaixie nutfki^ eeca momiiig and evening however, showing 
respeotively e hmer point than that of the previous day* untu 
about the ei^tii dayi ^hen in an average case the highest point 
isattsihed. This vaHee aocarding to the severity of the attack ; 
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Temperature chart of typhoid fever. 


hut it is no unusual thing to register 104* or 105* Fahr. in the even- 
ing and 108* or 104* in the morning. Ptiring the second week the 
dmly range of temperatnro is eomparativoly small, a slight morning 
mmasion being all that is observed. In the third week the same 
condition oontinnes more or less ; but fWjqUently a slight tendency 
to lowering may be discerned, particularly in the morning tempera- 
ture, and the febrile action gradually dies down ns a rule between 
the twenty-hrst and twenty-eighth days, although it is liable to 
recur in the form of a relapse. Although the patient may, during 
the earlier days of the fever, he able to move about, he feels languid 
and uneasy ; and usually before 1 ho first week is over he has to take 
to hod, and soon the eiteots of the attack become more apparent. 
He is restless, hot, and uncomfortaUlc, particularly as the day ad- 
vances, and his checks show a red ilush, especially in the evening 
or after taking foo<l. The as|iect, however, is different from the 
oppressed stupid look which is present in typhus, and more resem- 
bles the appearance of hectic. Tlie pulse in an or<Uiiary case, al- 
though more rapid than normal, is not accelerated to an extent 
emreaponding to the height of the tomperaturo, ami is, at lea^t 
in the earlier stages of the fever, rarely above 100*^ In severe and 
protracted ca^es, where there is evjrieneo of extensive intestinal 
ulceration, the piilso becomes rai)id and weak, with a dicrotic char- 
acter indicative of carduu* feebleness. The tonmio has at first a 
thin whitish fur and is red at the tip and edges, it tends however, 
to become dry, brown or glased looking, and fissured transversely, 
while sordes may be pi esent about the li|i9 and teeth. There is much 
thirst and in some cases vomiting. Splenic and hepatic enlaiwe- 
ment may bo made out. Fiom an early period in the disease alxlo- 
miiial symptoms show themselves with ^eater or less distinctness 
and are froqnenlly of highly diagnostic significance. The abdomen 
is somewhat distended or tumid, and pain accompanying some 
gurgling sounds may bo elicited on light pressure awnt the lower 

K ‘ f the rigJit side close to the gioin,—tliG region corresponding 
t portion of the intestine iu W'hich the morbid changes already 
referred to are progressing, DiarrlKca is a fitaiuont but by no means 
constant symptom. When present it may bo slight in amount, or, 
oil the other hand, extremely profuse, and it conosponds as a rule 
to the severity of the intestinal nlcorathm. The dmchargos aio 
highly characteristic, being of light yellow colour resembling insa 
soup in appearance. Shoiud intestinal hspmorrhage occur, as is not 
unfreouontly the case during some stage of the fever, they may be 
dark orown* or composed entirely of blood. The urine is scanty 
and high-coloured. About the liegiiming, or during the course of 
the second week of the fever, an eruption frequently makes its 
appearance on the skin. It consists of isolated S) :>ts, oval or round 
in shape, of a jiolo pink or rose colour, and of about owe to one and 
a half lilies in diameter. They are seen chiefly upon the abdomen, 
chest, and back, and they come out in croph, wliioli continue for 
four or five days oiid thou fade away. first they are slightly 
elevated, and disappear on jiressure. In some cases they are very 
few in number, and their presence is made out with diflic ulty ; but 
in others they are imiuerous and sometimes show themselves u|)on 
^e limbs as well as upon the hotly. They do not appear to have 
any relation to the severity of the attack, and in a very consider- 
able proportion of cases (iiartioularly iu ohildrou) they ate entirely 
absent Besides this eruption thmu are not unfrequontly numer- 
ous veiy faint bluish patches or blotches about half an inch iu 
diameter, chiefly upon the body and thigha When pivscnt the 
rose-coloured spots continue to come out in cro^js till nearly tlie 
end of the fever, and they may reappear should a relapse subse- 
quently occur. These various symptoms persist throughout the 
tod week, usually, however, increasing in intensity. The patient 
becomes prostzdte and emaolattd ; the tongue is dry and brown, the 
pnise quickened and feeble, and the ahaominal symptoms more 
markea ; while nervouii disturbance is exhibited in delirium, in 


tremors and jerk&gs of the mnscles tendinum)t in drowsi- 

ness, and bccaiponally in **conia vigil.** In severe oases the ex- 
haustion reaches an extreme demee, although even in such instanoes 
the condition is not to be regamed os hopeless, lu favourable cases 
a change for the better may be anticipated between the twenty -first 
and twenty-eighth days, more usually the latter. It does not, how- 
ever, take ]dace as in typhus by a well-marked crisis, but rather 
by what is tenned a *0ysis’* or gradual subsidence of the febrile 
symptoms, especially noticeable in the daily dediue of both 
morning and evening temprature, the lessening of diarrheea, and im- 
provement in pulse, tongue, &c. Convalescence proceeds slowly and 
is apt to be inmrrupted by 1 elapses (due not unfrequently to errors 
in diet), which are sometimes as seveie and prolong^ as the original 
attack, and are attended with equal or oven greater risks, t^hould 
such relapses repeat themselves, the case may be protracted for two 
or three months, but this is comparatively rare. 

Heath in typhoid fever usually takes place from one or other of Causes t 
I the following causes. (1 ) Exhaustion, in the second or thud weeks, death h) 
I or later. The attending symptoms ai e increasing emm lation, weak- typhoid 
ness of the pulse, and cadavciic aswet. Sometimes sinking is 
sudden, partaking of some of the cuaracters of a colla)ise. (2) 
Hicmorrhago from the intoBtines. The evidence of this is exhibited, 
not only lu the evacuations, but in the suddeu tall of temi>oratuit* 
and rise in pulse-rate, together with great imllor, idintness, and rapid 
sinking. Sometimes ha^iuoirhage, to a dangerous ami even fatal 
extent, takes place from the nose. (3) I’erfoiatiou ot m intestinal 
ulcer. This gives rise, as a rule, to sudden and intense abdominal 
pain, together with vomiting and signs of (>ollaphc, vi/., a rapid 
nickering pulse, cold clammy skin, and the niaiked £aU of tempetu- 
ture. Symptoms of jjoritonitis (see ?Eki roui j is) quickly supervene 
and add to the patient's distress. Heath usually takes place within 
24 hours. Occasionally periionitiH, a{>Hrt ironi peitoralion, is the 
cause of death. (4) Occasionally, but 1 aiely, hyperpyrexia (oxcobsivo 
fever). (5) Complications, such as pulmonaiy or cciebial uifiamum- 
tion, bedsores, &c. 

Certain sequehc are sometimes observed, the most impoitanfc 
being the swelled leg, ponostitib aflecting long bones, genet al ill- 
hcalUi, and anflemia, with digcbtivo diflicuUics, often lasting lot a 
long time, and sometimes ibsuing in phlhibis. Occasionally, alter 
severe cases, mental weakness is noticed, but it is UMiially of com- 
|»atntively short duration. 

The mortality iu typhoid fisver varies with tlie character of the Mor- 
outnieak, the general health and sui roundings of the individuals tulity. 
attacked, and other conditions. At one time it was regal ded as, 
on an average, about the bame as that of ty]>lius ; hut under modem 
methods of ticatment. the chances of recovery are much greatei, ami 
the death-rate may bo stated as about 12 jwi cent, orjierhaps some- 
what lesa 

Ihe ti'catmont embraces those prophylactic measures whi(h aim Treat- 
at preventing the escape of sewer gases into dw'ellinc-houseb by meut. 
careful attention to the diainago and plumber-work, and also secuie 
an abundant supply of pure water for domestic use (see Hyuiilni:, 
SRWKUAfiR, and Ventilation). When an outbreak of the fever 
occurs in a family, all such iiiatteis bhouUl l>e specially inquired 
into, and the souix'cs of milk supply caietally scnitini/cd. The 
discharges fiom the bowels of tlie typhoid })atiotit should ho at 
disinfected witli carbolic acid or other sinithir agent, ami the greatest 
enre taken as to their distiosal, with the view of obviating any iisk 
of contamiiiatioii of di inking- watei, &c. Tlie general management 
is condm’tcd upon the samo pnmiplos as an» ohst*rved in the caw) 
of typhus, except that in typhoid lever very siiecial care is neces- 
sary in regaril to diet. Milk, the gieat value of which as a fevei- 
food was first dually set loitU by Pi of. (Sairdiiei, is of eminent 
seivice in typhoid, but it must be adminlstoiGd witli due zegard to 
time and to the digestive powers of tin* patient. When given too 
frequently or in too gieat quantity it maVi by its imperfect digestion, 
prove a 8oun*e of nutation to the bowels. Eien when given with 
every care it may fail to agree, as is niovcd by the presence of uu- 
digested cuid iu the evacuations. In sudi a case its adraixtiiie 
with lime water or with peptonizing agents may lemler its digestion 
less difficult, but sometimes its use must for a time be siisfMinded. 

It is however, raie tliat milk cannot bo home when caietully ad- 
mimstered. Bailey water or simple soiijis, sudi as chnkcn bioth, 
beef-tea, Sic., aie occasionally usi*fiil either a* luhstitutcs for or 
ai\}uvant8 to znilk. All tlnongh the ftvir the ])a1icnt should bo 
fed at regular periods-- not, as a rule, of finer tlun ome in one an<l 
a half or two hours — although in the intciv.ds water oi other fever- 
drink may bo given from time to time. In convalcsccnoo the diet 
should still be largely milk ami boft matters, such as rusts ids, light 
puddings, meat jellies, boded bread ami milk, kc , but other solid 
ioods, with the exception of should bn for a long time avoidod. 

In changing the diet it is of impuitaiiee to note its offect upon 
the temperature, which may sometimes be roiiHuleiably disturbed 
:&oin this cause, even after the ajipareut suhsidoiice of all fobiile 
action. Stimulants, although nnneec&saiy in a largo prop^ion 
of cases, are occasionally called for when there is great exhaustion, 
and In prolonged attaoka Their efiect, however, should be care- 
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fully tFfttehed. They are usually beat administered in the form of 
pure spirit 

The more prominent symptoms which mark the course of typhoid 
fever frequently call for special treatment Thus, when the fever 
continues long, with little break in its course, the employment of 
icmedies to control its action (antipyretics) may often be resorted 
to with benefit Such drugs as quinine, salicin, salicylic acid, and 
Aahcylate of soda, kairiu, antipyrm, antifebrin, &c. (in ten to thirty 
grain doses of one or other), may frediontly break in upon tlie con* 
timiity of the fever, and by ntarkeuy lowering tlie temperature 
relieve for a time the body from a source of waste, ana aid in 
tranquillizing the excited nervous system. The times for their 
administratitm are either one or two hours before the usual maximum 
temperature or during the jieriod of remission. These remedies 
may, however, fail, or by inducing sickness or ffreai prostration and 
<lcpreflsiou of the circulation require to be uiscontinued. For a 
eimilar purpose the cold batii is recommended by many high 
aathontiest and is regulaily employed in (Jeruiaiiy. The method 
recommended by Lieoermeistor is this: ‘*Wheii the temperature 
uses above 104^Fahr., the patient should be placed in a bath of 
about 94", which is gradually cooled down by the addition of cold 
water to 08® Fahr«, and remain immersed for twenty or thirty 
minutes, the limbs being all the while gently rubbed. He should 
then be put back into bed.” Another inothod is that of Dr Brand 
of Stettin : “When the patient’s temperature attains 102"Fahr., 
lie should be placed in h tepid bath oi 70" and allowed to remain 
till a sense of coldness or shivering is produced, which usually 
occurs in from five to twenty minutes.” lly such moans no doubt 
the temperature can often be icduced 2" or 8* Fahr , but it is veiy 
apt to tise again and the bath niubi then be repeated. It is claimed 
by the advocates of this method of treatment that it has been suc- 
cessful in diminishing greatly the mortality of typhoid fevei, but 
they hold at the same time ilidt its stK'cess in large measure depends 
upon its employment from an early stage in the disease. Bntish 
physicians aie much divided upon tJio jioiiit, many high authorities 
agreeing in its marked utility, wlule others no less eminciit regaid 
it as fraught with danger li-om the ire(}ueut movement of tho 
patient from bed, tho shock to tho system, and tho risk of hflpmor- 
ihago, pneumonia, or other complications, and as a plan of treat- 
ment difficult of being carried out in ordinary )iractico. Although 
employed in some fever hospitals and with apparent success, it has 
not yet commended itself for general adoption. Other methods of 
applying cold, while piobably less eireotual than the bath, are much 
more available, as, for example, the tepid or cold pock, tlie frequent 
j^pongiug of portions of the body witu cold water, or the applica- 
tion of iccbags to the lieail. Tho piesent writer lias resoited to 
those methods to many cases of typhoid fever, with the effbot of 
markedly lowering a high temporatui’e. When diarrhoea is ex- 
cessive it mav be restrained by such remedies as chalk, bismuth, 
Dover’s powder, kc. llseinonhage is dealt with by prexmrations of 
ergot, or by acetate of load, gallic acid, or other styptics. In the 
event of perforation of the bowel opium is the only means avidl- 
able to lesson the distioas attenduig that fatal occurrence. 

In the convalescent stage, and even after apparency complete 
lecoveiy, the utmost should bo observed by tho patient as to 
diet, all hard and indigestible substances being dangerous from 
their tendency to irritate or reopen unhealed ulcers, and bring on 
a relapse of the fever or cause a sudden perforation. Lastly, tho 
gtmeral health demands careful attention for a length of time, 
m view of the remoter lisks of chest and other diseases already 
alluded to. 

Eelapbino Fever. 

This 18 a continued fever occaflionally appearing as an 
epidemic in communities suffering from scarcity or famine. 
It is characterized mainly by its sudden invasion, with 
violent febrile symptoms, which continue for about a week 
and end in a crisis, but are followed, after another week, 
by a return of the fever. 

This disease has received many other names, the best 
known of which are famine fever, short fever, 8ynoclu^ 
bilious relapsing fever, recurrent typhus, and spirUlum 
fever. As in the case of typhoid, relapsing fever was long 
believed to be simply a form of typhus. The distinction 
between them appears to have been first clearly established 
in 1826, in connexion with an epidemic in Ireland, Out- 
breaks of relapsing fever have occurred in all parts of the 
world at times and in places where famine has arisen ; but 
the disease has been most closely observed and studied in 
epidemics in Great Britain and Ireland, Germany, Poland, 
Russia, America, and India, It has frequently been found 
to prevail along with an q>idemie of typhus fever. 
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Relapatog fever is highly ooniegious, and appeani, like 
toben»dilyeommaiiioatedhytbeexhaIati(mBfromthebody, with 
respect tp the nature of the contagion, certain important and inter- 
esting observations have been made* In 1878 Obenneler diicovc^ 
in the blood of jpersons suffering ftom relapsing fever minute 
organisms to the form of spiral filaments of the genus 
(see vol. md. p. 399, fig. 1, n), measuring in length jht to riw 
inch and to breadth to jrshv hich, and possessed of rotatory 
or twisting movement^ This organism has received tho name of 
Spirillum cbdmtitfri. It appears to be present in abundance dur*^ 
tog the height of the febrile symptoms, and is not seen durtog the 
interval until tho relapse is impending, when it is again present os 
before. This observation has been confirmed by numerous investi- 
gators, and it has been found that inoculation- with the blood 
containing these Spirilla produced tlie symptoms of relapstog fever 
in both men and animals. Comparatively littlo is as yet known of 
the life-history of these organisms, and the question whether tliey 
are to be regiirded as the prime source of the disease or as mere 
accompaniments affords ground for difference of opinion (see Patb- 
opoT, vol. xviu. p 403) ; nevertholeas their discovery and the con- 
ditions of their presence already mentioned are noteworthy tacts to 
reference not only to the pathology of this fever but also to the 
general doctrine of infectivenoss to disease-processes. The most con- 
stantly recognized factor m the origin and spread of relapsing fever 
is destitution ; but this cannot be regarded as more than a predis- 
posing cause favouring the reception and propagation of the morbific 
agent, since in many lands widespread and destructive famines have 
pievailed without any outbreak of tiftis fever. Instances, too, have 
been recorded where epidemics were distinctly associated with over- 
crowding rather than with privation. Relapsing fever is most 
commonly met with in the young. One attack does not appear to 
piotect from others, but rather, according to some authoiities, en- 
genders liability. 

The extiemo contagiouanesB of relapsing fever has occasionally 
been shown by its spreading widely when introduced into a district, 
even among those who had not become predisposed by destitution 
or other depressing conditions. The contagion, like that of typhus, 
appeals to be most active in the immediate vicinity of the patient 
and to be greatly lessened by the access of fresh air. It is capable 
of being conveyed by clothing. Tho incubation of the disease ii 
about one w'eek. The symptoms of the fever then show themsolvei 
with great abruptness and violence by a rigor, accompanied wit! 
pains in the limbs and severe headache. The febrile phenomeni 
are very marked, and the temperature quickly riees to a nigh poin 



(305"-107* Fahr.), at which it continues with little variation, whil 
tho pulse is rapid (100-140), full, and strong. There is inten«i 
thirst, a dry brown tongue, bilious vomiting, tenderness over th 
liver and spleen, and occasionally jaundice. Sometimes a poculia 
bronzy appearance of the skin is noticed, but Idiore is no charactei 
istic rash as to typhus. There is much prostration of strengtl 
After tho continuance of these symptoms for a period of from fiv 
to seven days, tho temperature suddenly falls to the normal poin 
or below it, tho pulse b^ouies correspondingly slow, and a profue 
perspiration occurs, while the severe headadie disappears and tl 
appetite returns. Except for a sense of weakness, tne patient fee 
weii and may even return to work, but in some cases there remeii 
a condition of great debility, accompanied with rheumatic pains i 
the limbs. This state of freedom from fever continues for about 
week, when there occurs a well-marked relapse with scarcely le< 
abruptness and severity than to the first attack, and the who 
symptoms are of the same character, but they do not, as a rah 
continue so long, and they terminate in a crisis to three or foi 
days, after whi% convalescence proceeds satisfactorily. Secom 
thud, and even fburth relapses, however, may occur in exception! 
cases. 

The mortal!^ in relapsing fever is comparatively small, ^ut 
per cent* being the average death-rate in epidemws (Murchison 
The &tal cases occur mostly fStwn the complications common 1 
continued fevers. The treatment is essentially the same as tni 
for typhus fover (see above). * 
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TYPOGBAPHY 


Tasx L— Histobical. 

T YPOOEAPHY (writing by types) is the art of print- 
ing (oast^metaJ) movable types on paper, vellum, drc. 
It is quite dwtinct, not only from writing, but from xylo- 
graphy or wood-engraving, the art of cutting figures, 
letters, or words on blocks of wood and taking impressions 
from such blocks, by means of ink or any other fluid 
coloured substance, on paper or vellnm. 

Ssrlisit PoSsfhly the earliest attempt to describe the art of typography 
defini- is that in the Dmatm issufjd by Peter »Sehoeffer, pcrliaps before 
tionst 1456, the colophon of which says that it was thilshod ** Arte nova 
imprimondi seu oameterisandi ffrom eliamfMr = letter] . . . absi|uo 
calami exaratione.” Fust and Schoeffer iu the Mainz p^talter of 
1467 said that it was formed by an “adinveiitio ortificiosa impri- 
meudi ac caractorizandi absque calami ulla exaratkme. ” The < olo- 
phon of the CathoUcm of 1460 is more previse, and says that the 
eook was printed “non calami, atili, aut pennre anflVagio, sod mira 
patronarum formammque coucordia, proiioicione, ac modulo.’* In 
1462 Albrecht Plistcr had “ gedruckot *’ the Four JiiHiaries. In the 
LUnyr Stsrtua Deeretalium, published in 1405, Fust aiul SchoelTcr 
say that it was completed *'iion atrainento [**atramonto commiiiii," 
in the Justinianus of 1468 mid 1472], pluinali cunna iioquo tcica, 
sed artificiosa quadam a<lijivciitione im|triinendi seu curactorizandi,” 
a phrase which they slightly varied iu Cieoio’s OJiriOj issued in 
the same year: “non atrainento, plumali coiina iieqito aerea, sed 
aito quadam i*eqmlcrii.” The edition of St. Jerome's JSpisths of 
1470 IS said to have been completed by an “ars iniprcasoria,” the 
JDccrdunt QratUmi of 1472 by an “airs <ptuidam iiigciiiosa itnpri- 
mendi," the Dj/aloqus of 1478 by an.,“tirs magistra.** We tiiid 
further—" avs sancta.” or "divina,*’' "nova ars acrilwndi,” "uovmii 
exaoribendi genus propo divinum," "sculptoiia archotyporum ars," 
"ars mirihoa formaudi," "ars cxi-usoria,” "nova imja'nncndi ratio,” 
“ars pressursj,” “chalcotyim ars,” “ chalcograpliu” (1472 and 
lalcr), “ chalcogra})hia oxcusoria inipi’osaoiiar|Uc/* “bbraiia im- 
jircMsio," “empiyntyugc** (Caxton, 1482), "pronterei" (Kdiocttcr, 
1A02), “truckeiy” (1505), “impression dcs Hvroa” (1498), and 
“ prenten.** 

Maters. The early printers callwl f lieinselves, or were callf<l by others, 
“lilirorum prothocaragniutici ” {(rmmm* Jlhythm,^ 1 id8) “inipies- 
flores librouuii," “exsculptor lilworuni" (Jenson, ll7lb “chub 
cographus” (1478; Hain, 13080), “magistcr artis impressonie,” 
“ boeckprinter ” ; and during the 16th oentiuy wo find them still 
frequently called “ chttlcotypua ” and “ chaleographus, " 

Type*. The types were at firat ilesignated more by negative than jwsitive 
exproMsions, In 1468 they wei'e called “canigma,” later on “car- 
acter” or “ehara<’ter,” “nrchetip<e note” (1478; Hain, 13036), 
“8Cul))toria archetyporum ais,” “chalcotypa ars,” “Ibrnne,” “ar- 
tificiosissinnw iinpnmendoriim librorum lonnjp.” Wo soon heai 
also of the process and material liy which they we.re prothiced. 
The OraumaHra of 1468, publisheil by Sclioener, says that it was 
"cast” (sum fusua lihellus). In 1471 "a*ne,e formula*” are hjwkeii 
of ; and Jiornardui» Ceiininus and liis son say that they Jiad priiite<l 
the Virgil "exurcssis ante calibc cRra<*teribus et dciude fusis literis” 
(with letters nrat cut ijito steel and then cast). In 1473 Friedrich 
Cveusuor at Nuremberg says that he }iad “ cut ” (snilpsit) the work 
of Diogenes (Hain, 6192). .Toiian Zmiier ot Uliu says in 1474 that 
he haf pcifected a book, not with the ]ieu, but with letters of metyil 
(stagueis caractoribus). In 1474 Job. Ph. de Ligiiamiiie speaks of 
“metallicie form»e.” In 147(5 Husner oi Stiasburg lepresents the 
Nider os b6ing printed with "letters cut of met I {htteris sculptis 
artiftciali certe coirntu exasio).” Nicola.s Jenson printed in 1480 
with letters “cut and cast” (sculptis ac conflatis). 

Word The word iypogtaphus docs not seem to 0 (cur l>efoio 1488, when 
"typo-^ it was used in the preface of P. Steplnimis Dulcinius Hcalu* to the 
graphy.” Astrmennieon of Maniliua, piinted iu that year at Milan by Antonius 
Zarotus in 1498 Krasmus uses it in a letter (datc<1 13th Feb.) to 
Christiuims, a Luheck merchant;® and in 1517 Johan Schoeffer 
applies the word to himHclf in tlie coloi»hoii of the .rKucas Sylvius 
puolished by him. But of the use of the word lupofp'aphia no 
earlier instance is know*u than 1620, iu which year Gerardus Novio- 
magns (?=(»eldcnhaurius) in Ids JLvcuhrntiunchla dc BaUtmnm 
/wjw/kt (pref. toNicol. Buscoducensis, dated 1520) sivs: “inventa 
Germanorum . . . bombanla videlicet, 1ypogrB]>hi i, ]>yxis char- 
taqu© nautioa;” and Joban l^chott, a printpr of Sliasburg, in the 
Gnoqr, riohm, published by him, describes bis gramlfilber, Johan 
Menhdin, as “primus typographios inventor.” G(rardus it may 
be added, borrowed the whole nossago from Pet, Aloiitaiiiis (li. 1 
published g. 1604), who has chalcographia instead of typo- 

* Maittaire, Annidett Tupogr.f i. 508, note 1. 
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graphia. Meerman indeed* speaks of a use of the word typographU 
(or at least of tyijographus) cai lior than 1620, and refers to tlio preface 
of Beinardinus Vcroiicnsis m the edition of XilmlluK, Catullus, and 
PropertiiiR published at A^mice m 1493 by Synion Bevilaqua, “at 
least, ” Meeiman adds, "as it (the preface) is read iu the AnnaL 
Typogi\ of Maittaiio, i. 660, 2d ed.” Hiit oi: page 560 Maittaiio 
quotes the first tw'O lines of Beuiardinus’s preface (till (fin/) and 
then atlds: “Gratcis cliaracU»nbus di‘.stitulus, ty))Ogra]»ijus necessc 
habiiit hiatus in commentaiio hic illic ndimpieic,” which is evi- 
dently Maittaire's own reinaik, not that of iJernnrdinus. The pm- 
sent wHler at lca*(t has }>ocu unublo to hud such a passage in the 
Tibullus. 

Althongli the art of writing and that of block-jirinting 
both differ widely from ju'inting wdth movable metal types, 
yet thia last ])vocesa seems to have bi't'ii sucli a gradual 
traubition from block juinting, and block-printing iu its 
turn to have been siicli a natural oiiteonic of the many 
trials that vvcic probably made to produce books iu some 
more expeditious manner than could bcd(mcv\ith liand- 
writing, that a cursory glance at these two }>ro('ebsc8 wdll 
not seem out of place, all the less ns a dihcussion on the 
origin and j>rogress (»f typography could liardly be under- 
stood without knowing the state of the literary dev eUqv- 
merit at the time Ibat printing a]>]>eared. 

The art of printing, ?.c., of impressing (by means of First 
certain forms and colours) figures, })ictureh, letters, words, Mtei 
lines, whole pages, Ac., on other objects, ns also the art of 
engraving, wliicli is insejjarably connected with printing, 
existed long before the inili century. Not to go back to 
remoter essaj s th(‘ro is reason to sup])f>se that medieval 
kings and j)rinceH (among others William ilic Concpieror) 
had their iriouograms e\;t on blocks of wood or metal in 
order to impress tliem on their charters. Such impressions 
from stamps are found instead of seals on cbartiTS of the 
ITith century. !Manubcripts of the 12lh century show 
initials which, on account of tlicir nniformity, aie l>elieved 
to have been impressed by means of stairips or dies.^ But 
the idea of multiplying reprcM»ntations from one engraved 
plate or nlock or other form was unknowm to the ancients, 
wlioreas it is predominant in what call the art of block- 
printing, and especially iu that of ty])ograpliy, in v^hich 
the same tyj)es can bo used again and agaiii. 

Block-j)iintiijg and printing willi movable types seem to have Kant 
been practised ni China and Japan long hr foie they ucre known in Aiuai 
Kuropc. It IS sard that rn lire ^rai 175 the te\t ol tire Chinese print 
ilassnsuas cut upon tahlets, vlinJi verc erectid ouCside tiro irni- 
veiwity, and tliaf rinpiessions ueie takeir oi them, some of which 
.IU* said to be still rn existrine I’linting from wooden bUuka can 
be tiaml as In b.ic'k as the Glh ctiitiu), v\h( n the founder of the 
Suy dynasty is saul to have had the lemanis of the « lassical books 
engraved (»u wo<hI, tluuigh il was not until the 10th century that 
printed liooks he«.anie <omnioii In Japan the < niliest example ot 
idock -printing dabs from the ]»(*i.od 761-770, whui the onipiess 
Shiyau-toku, in ])Uisminee ol a vow, hinl a million small wooden 
toy jiagodas made Ibi di-.trjhntion among the Binliihist tniiples and 
nionasl(»ries, each of whnh vmis to contain a dhaiaiii nut id the 
Buddhist Si’rijduies entitled " Viniahi Tnrhha.sa Sutra,” jmiited on 
a slip of paper about 18 indns in length and 2 ni widtli, whnh vwis 
rolled np and deposited in tho body ot the pagoda under the spiie. 

Iu a journal of the ])eiiod, under the v«*ar 9''7, the eviuessum 
"printed’* book” (v///*/ hofl) is found ai>plKd tq a <opy of the Bmi- 
clluBt canon brought back from China hv a Hiaid>Mst piie^t. TIun, 
of course, must have been a Cliim*se edition ; hut the use of the 
term iinjdies that printed hooks were alieiidv Known in Japan. Jf 
is said that the Ghinew^ juiiitid with movable tv pcs fol cluv) fiqm 
the middlo of the llth eentuiy. The anthrmtns of tho Biitish 
Mutienm exhibit as the eailiest instam'o i«f Conan hooks printed 
with movable tvpes a woik ]>rintid in 13'{7. To tlie Coieaus is 
attributed tho invention of eop]>ei tvp^s in the hegiiiniiig ol tho 
15th century ; and an lUfiiK-ction ot IhioKh hearing dales ot that 


* Oriq. Typoffr.f i. p. 82, nofe a. 

^ Possavaut, Le Pnvire-Ornt^in^ i. 18, Leipsie, 1360-64; Join 
JaukRon, Wood^Enqmnyig^ Londou, 1889 ; Jiudu'r, (iiath. der Ucf^itp 
Kdnstf 11 802 SI7. 
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period seema to ahov riiat they naed sudi types, ^ wm ^ d^ 

not invent them* ^ 

From such evtdeuee w wc have it would Sjbem that 
Europe is not indebted to |;lie Chinese or Japanese for the 
’itft of Wockiprintlftg, tior for 'tba# of printing with movable 

V ■' i' 

In EurOpCi as late as, Ihe.aecOnd half of ihe 14th, ^en^ 
tuny, every hook (inducting Bch<’hl and prayer books), and 
erory public and private docnnieiit, prodamatioOi btdi, 
letter, dtc:,^ was written S^bd ; all figdr^ and piotares, 
even pleying-c^ds and Ima^s of saints, were dmWEi 
the pen or painted with a brush. In the J3th centnW 
there already emsted a^tnd of book trade. The organs 
nation of, universities^ as well as that of large eeclOsiaetical 
establishments was at '^at time incomplete, ec^edally in 
Italy, France, and O^many, without a staff of scribes and 
transcribers (ecnfitar^}, illuminators, lenders^ sellers, and 
custodians of books (tfkEiomrii librortm^ fidram*), and 
ffimmariiy u«^ persons who prepared and sold the vellum 
or imrchment required for books and documents. The 
books supplied were for the most part legal, theological^ 
and educational, and are calculated to have amount^ to 
above one hundred different works. As no book or docu- 
ment 'was approved unless it had some ornamented and 
illuminated initials, or capital letters, there Was no want 
of illuminators The workmen scribes and transcribers 
were, perhai^s without exception, caligraphers, and Hie 
iltumin^rs for the most part artists. Beautifully written 
and richly illuminated manusenpts on vellum became 
objects of luxuiy which were eagerly bought and treasured 
up by princes and people Of distinction. Burgundy of 
the 15tii centniy, with its rich literature, its w*ealthy 
towns, its love for art, and its school of painting, was in 
this respect the centre of Europe, and the libraries of its 
dukes at Brussels, Bruges, Antwerp, Ghent, <kc., contained 
more than three thousand beautifully illuminated MSS. 

In speaking of the writing of the manuscripts of the 
15th and two preceding centuries, it is essential to dis- 
tinguish, in ea(^ coun^, between at Ijsast four different 
glasses (d writing, and two of these must be again sub-' 
iddvided each into two classes. All these different kinds of 
writing were, in the first instance, tak^ as models lor 
cutting such portions of text as were intended to illustrate 
and explain the figures in block-books, and afterwards as 
models for the types used in the^ printing of books and 
documents. 

(1) The hook hand, that is, the ordinaiy writing of legal, theo- 
logical, and devotional books; was used by the oimdal transcribeni 
of the universities and churches. These jMn had received a more 
or less learned education, and consequently wrofe or transcribed 
books with a certain pretence of understanding them and of being 
•able to write with greater rapidity than the ordinary csligrapher. 
Henee their writing may be called (a) the current or cumi;s hook 
hand, of which a good many illustrations may be found in Wiih. 
Schnm, fixontpla Codictm Amplon. JErfuHmsltm, , Quite distinct 
from this current writing, and much Hearer and more distinct, is 
(4) the upright or set wh hand. Which was’^emidoyed by some 
writers Who worked lor univorsitios end cUnrehrs, and also hy a good 
many who may be presumed to have worked in large cities sud com- 
mercial towns lor schools and the people in general without uni* 
versily odnnexinm ' (2) In the th^roa hmd (Gothic or black letter) 
were preduim transcripts of the Bible, mlssiils, psalters, and other 
, works intended^ for use In chhrohes and private jdacos of worship. 
This writing We niMagsIn subdivide into t>vo classes, the otna- 
montad or eaUgrtg^iQ writing, found exclusively in bodes intended 
for use in ghurefimr or fhr the private use of wealthy and disitn- > 
gttisbed peibona, and the quinary upright or oet idrarch hand, 
employed' fexT less omarni^W and less eac^nsive books, (d) The 
htfer hmd may be imld to be int^edlate between the eet liters^ 
book hand ana the eetilitemy elmrch band, and to differ but Uttfe i 
from either. It was employed tn afi public /documents of the * 
nature of a letter. . (4) Tbe^eotwt or hmd was used for 

riiarim, title-deeds, pa|ml / 

^ See Brn. Satow,. i* Japan,” in i 

fVuas. Adai. Soa 0/ Japan, x* AS 0g*\ iaiid fftah.'JuHea, ‘^Docnmfpts ^ 
jur TArt dlmpriper^” Ac., irf /ppfn* 4^ ser.,' iju 505, * 
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Geitnany, U known to bavoinWM a 
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fortune-pfiling books.; Tbebm^# 

books consisted for the ipost ^rt dr tba 
alphabet; the Lord's pmyk, the creed, an'dhne *orftw<i pmySfSi <bo 
XAneduOf^ a riiort'Latm grammar e^raoted Innn'the wofk^df, 
ponatus, a ftbmaa grammarian of; century, and 'distta<^y , 
mentioned in aschool ojrilnauoe of Bauupn <n ,141$ ; the ip^rimUi 
a Latin gramu^ in leonine' veme^ compiled by Alexander. Qallus / 
(car De Villa I)ei)^,a minqifite of Britto)^ of the l$tli centmy ]| the' « 
Summula Zogi^ of Petrus Hiq[»anas 3^ope John aXL), . 

used in the teaiming of Iqric and diaiH^ttcs ; and Caio>i, 

XHdieha de Mori^, and its supidement c^led the 

jFtoretus Of St Berimrd, used in the feMhibg of moraW As heipi to 
the clergy in their attempts to educate the lower dassea ana as a 
means of assiating and promoting private devotion, there were 
picture books aecompanied with an easy explanatoiy teset. Tor the . 
moat part representations of the mystic relation between the Old 
and New Testaments (typology). Among these hooka the JBtbliit 
stands hrst. It represeiits pictorially tho life ‘and 
pasHon of Christ, and there exist M8S. of it' as early as the 15tli 
century, in some , cases beautifully illnminaw.^ A rj^hly illumi- 
nated HS. of it, executed in tlie Ketheriands c 1400^ is in the 
British Museum (press-mark, King's, 5), and alsbfingmoutaof one, of 
tbel4th century (press-mark, 01,303). A remodelbitg anddeVelopK. 
meat of this work is the dpecuXum Htmwm drUvedionii, aVmrk m 
rhyme of the 14th century, which in forty-five chapters represents 
the Bible hiriory interwoven With Mariolatry and legend. Of this 
work the Paris national library and arsenal library each possesses a 
HB. composed in 1024, whereas the British ktuBeum has nine MSS. 
(six being illuminated) of Ihe 14th and I5th centuries, written in 
the Ketheriands, Germany, France, and England, one (press-mark, 
10,57$) bearing the distinct date 1070 and another "(press-mark, 
Barton, 87$) uiat of i486. A work of a similar naturs is the 
Apocalgpgie, of which at least two recenrions wlth^illustrations may 
be pointed out One rives the text os we know it, with or without 
commentary, for whirit rf* Brit. Mus., 17,083 (French), 18,000 
(French, but written In England), Keg. P xiii., and 22,493 
(French),-— all four early 14tn century. Another is more a shoit 
history or biography of St John, but itho illustrations follow those 
of the former work very closely ; rf* Brit. Mua, 19,896 (HOJliceutuiy, 
German). It is ibis last rscensioH which agrees with the block- 
book to be mentioned hereafter. Other devotioiml workk are tlie 
Are MofHendi, the AnJtiehfiai, and other wotka which will be found 
mentioned among the block-bookSr 

Blc^PrinXing or .XylograpJ^p^ 
iSThen all this writing^ transcribing, illuminatintf, 4;c., bi 
had reached theSr period of gx^iest deveU^nqerit, the ortpr 
of printing from wooden Blocks (block^rintin^, xylography) 
on rilk, cloth, Ac., veiinm^ and paper made m appearance 
in Europe. It seems to have 1oeen practised, so far as wo 
have evidencef, on cloth, Ab.V and vellom as early hs the 1 2th 
century,^, and on paper *ab £ai:,b^ as Uie sbooxid half of 
the 14tJa gentury, while it . wai largely employed in the 
early port of the 15th in the production of ^l^ jmparato 
leaves (<^ed brief iybom btm,, acriptmtn)^ containing either 
a picture (pmU; pfepst, shortened from 

and^alrisi^y by GSiaaiicen six- 

text P. «04, M 

%tuaish documents : also chliedin^KliUciqi^ Helgt, 


, Ws fthd ihfii urn sWHW tq.kt^ tss#. 

kxdyx hh>dki;%oi^ i^'Mcw, (ff) it 

viriis |Bt vhtsriWs ifrhrit iaMj*y«e ^ Alsxander 

h gee Lsib and Scibwsist amdjj.isej. , 

- •‘.V 's . ' 

' . ' '.V Jlf * , ' -■/ ' ' ^ V-Js' 




^ Hlf (8) ttvmetiittes ooiuujBtittg of half 

mSi Or wboUy ^ or altogether of 
, 'It boiTQvei^ oertaiu that at>ovtt UOO xylo- 
grap^ /Kiiowh all mat Oenoaay , and Holland. 

^ win ia noW| the lines to hs printed 

' irere ih' i«3ief» 'The the j^tore or the text bad been 

, > nrst tniftioaghly wetted with a ihin, oratory, 

^ paten muoh resemUlikig dietahiper ; thou a sheet of 

damp fSKwr was laid |mn ft and the baoh of the paiier was earn- 
‘ foUy vobSeaHi^ith eomekitiid V iuthber or bitrni^er* luually oalled 
tillafi Impreasioii from the fldgea of the carved blodkhad 
beentihhaferr^ ^ the naper. In this fhahioii a Aoet oonid only 
ha pdiited on one Mde (aiiopistimmidilo) $ and in mmo copies of 
btock*botf}i:e, we (bid the dues on mich ihore is no printing ptoted 
Aogelher «> p to the work the appeatunee of an ordinary book. 

Them are only a mw \doek*hoolbf which do not possess thU ehaip* 
acteristict as the Xi^ffWd ^ iS&vaiiw in the royal library of 
Jirusselst iftes ZeU^lMUh In the BambOrg library O/. Falkenstoin, 
jn 40^ Uttd meUHtsh at AUhorp and Ootha (tf, 

Falkenstein, p, 4$) ; bqt these behingto the end of the 15th century^ 
and therefore to a later peiiod than the ordinary blook-books. Con- 
aeqne^y, if a iiiaw wanted to Set no as a printer of briefs or books, 
he needed no appardttis but a eet of wood-blocks and'a rabbet. 

Formerly it was the genen^ opinion that playing-cards had 
been the nrst products of xylography ; but the earliest that have 
been preserved to us are done by hand, while the printed ones date 
trom the X5tli ceiitary, therefbre flnm a period fu which woodcuts 
were already ntied for other purposes. It is believed that some of 
, the wood eugiuvinga and block-nooka weie printed in monasteries. 
Block- In a necrology of the Franciscan inpuastory at Ndrdliitgon, which 
printers, comes down to the beginning of the 15th coiilury, this entry occurs : 

Id. August!, obiit Frater h. JaUger, laycus, optimus incisor 
lignonini " ; and on soine of the engravings we find the arms of 
certain monasteries, wliich may, hoAvevor, merely mean that they 
were printed for, not in, those monasteries. The registers of Ulm 
inontiou several wooil-engiMvers (for 7 nachneider \ — in 1398 a certain 
Ulrich ; in 1441 lIcitiricTi Peter von Kioirbeim, Joerg, and another 
Heinrich ; in 1442 Ulridi and Lienhart; in 1447 cTntut (Nicolas), 
StoiTel (Christopher), and Johann *, in 1455 Wilhelm ; in 1461 
Meister Ulrich, Ac, In a register of taxes of Nor«liiiigon we dn<l 
from 1428 to 1452 a certain WilhSlm Kegelcr mentioned as bntf^ 
irUdear; in 1453 his widow is called via bru^lnickeriii *, and In 
1 461 Ills brother Wilhelm is registered for the same craft. At Hains 
thoi’e was a printer, Heuno Cruse, in 1440, At Nuremberg we iliwl 
ill 1449 llaus, a /ornuKhnafder, while his son Jimghans exorcised 
the same industry from 1472 to 1490. Hans von Pfedeiaheim printed 
at Frankfoi-t in 1459, and Peter Schott at Strasburg in 1464. A 
certain George Glockendon exercised the same trade at Nuremberg 
t'll 1474, when ho died, being saeoeedeil iiy a son and afterward# 
by a giandson. In Flanders a Jan do Printoro was established at 
Antwerp in 1417; and printers and Wood engravers {haute Mid- 
»nykrH) worked there ih 1442 {J^rivikges of (m Corporation of St 
Luke at Antwerp). At Bruges printers and heefdnmHro (makers, 
ongravers of images) were enumcratod in 14.'>4 among the members 
of the fraternity of 8t John thq Kvaugelist The printers of playing 
* cards seem to have constituted a seTsimtO class. These entries show 

tliat about the middle of the 15th century there were men who 
exorcised the art of wood-engraving and printing as a trade or craft. 
U seems also certain that wealthy iicrapiis aud religious iustitutioiis 
were wont to |) 08 sesa sets of blocks, and, when occasion arose, they 
printed a set of sheets for presentation to a friend, or in the case of 
monasteries for sale to the passing pilgrim. A printer of briefs or 
block- books had no need to serve un apprenticeship; any neat- 
handed man could print for liiniself. Wo learn fiom the inventory 
. of the possessions of Jean do Hinslierg, bishop of TJege (1419-1465), 
and his sister, a nun in the convent of Bethany, near Mechlin, that 
they possessed '^unuin instriimentum ad imprimendas scriptures ct 
yme^nes,” and ^'novem printe lignee od linprimeiidas yioagines 
. cum quatttOrdocim oliis lapideis printis.” These entries would 
seem to indicate that people purchased engraye<l blocks of Wood 
or of stone &om the woodcutter rather than nooks hum a printer. 
Ksrly The earliest dated woodcuttfaBt wo know of is the 8t Christopher 
dated of 1423, preserved in the library of Lord Spencer at A Ithoiqi. The 
wood-en- Mary engraving, which is pjroservoil at Brussels and apparently 
gmvings. bears tlie dais mccccxviibi is now declared to be of 1468, the^ate 
having been falsified. The next date afbor that of the St Oliristopher 
is 1437, fmmd <(lfi U Woodeot preserved in the imperial library at 
’ ^ Vienna. It was dlicoveroil in 1779 in the monastery of St Blaise in 
the Black Forest, ahd wprsseuts tlm martyidoiii of St Sebastian, 
iWith fourteeu tines of text , Tlio date, however, is said by others 
to refer to a concession of indulgences. A woodcut, iireserved in 
^ the Mbrsary st Vienna, which remSesents St Nicolas do Tolentino, 
has the date 1440, but written in py ha nd ; as the sain t was eanonized 

1 We have ai«m evirtonoe tOat Nomstimes the picture or flptirM acre priatel 
* ' ^ ^ ^ alWrwatds by baud 


in thut yeUr, It may refer to that event. Another in the Weigel 
Collection representing the bearing of riie cross, St Dorothea and 
St Alexis, has Ihe date 1448, also written in by hand, though the 
woodcut is considered to belong to tbat period. These are the only 
known w'ood-engravings with dates anterior to the second half of 
the 16th century. But there exist a good many woodents which, 
from the style iM the etigrayiug, are presumed to be of an earlier 
date, and to have been printed partly in tbo fourteenth and itartly 
in the hrs half of the 16th I'ontury. J. D. Taasavairt* enumerates , 
twenty-seyen, oU of Oenniui origin and preserved in various libraries 
in Germany, while in the Oollfclio IreigoHona (vd. i.) no fewer 
than 154 are recorded, some of which are to be ascribed to the 
Netherlands. We know of the existence of at least live engravings 
which may be asorilHMi to the Netherlands : — (1) representing the 
Virgin Mary, with Dutch inscriptions, in the museum at Berlin ; 
g) representing the Virgin Mary spoken of bIhivc, in the library at 
Brassols ; (8) reprcscntuig St Anthony and St Sebastian, in the 
Weigel collection ; (4) a St Hubei t and St Kustatius, in the royak 
library at Brussels ; (6) reprosentiug the Child Jesus, in the library 
at Berlin; (6) the Mass of St Gregory, uitli indulgence, in the 
Weigel collection (cy.i. 195). 

' Of block -books of pmbablo Genimn origin the following are Block* 
known:— l>ook|4 

(1) The Jpocalypsihf or Jfistoria S. Johann is Evangel istv ejiatqm Genu#)! 

Ftsiones Apocalyptiem (Germ. Dait linck der haymiichen Offmha^ origin, 
rungar^ 8a^ Of this work six or seven editions are said to 

exist, each containing forty-eiglit (the 2d and 3d edition hfty) illus- 
trationi^ on as many anopisthographic loaves, which seem to have 

been divided into three quires of eight sheets each. The first 
edition alone is without signatures. 

(2) Ars MoriendU Of this work some authors tliink that there 
are eatly German editions, among others that spoken of below as the 
2il Dutch edition. Certainly German is the edition of Hans SjKirer 
of Nuremberg, 1473, in the public library at Zwickau, of another by 
Ludwig 21 } Ulm, in the l^aris national library, and of that dcsciiWd 
in Colfeetio Weigel, (iL 16), where also other, hut opisthogiaphic, 
editions are descrilicd. 

(8) AraMemorandi ; thirty leaves, folio, printed on one side, fifteen 
leaves being letter-press and fifteen plates. 

{t'iSaXve Eeghtutf bears the name of its engraver, Lienhart 
C 4 U Begenspnrek. It is composed of Hixtccii leaves ; two leaves 
(signature a) am wanting in the only copy known of it, which was 
ill the Weigel collection (ii. 108). 

(f>) Fita ChrUdt ; thirty- (wo leaves, sin. 8vo. Tao copies in the 
Paris library (Sotheby, ii. 148). 

(6) The Ten Cmmnandmrnfa /or Unlearned People {Die zehn BoU 
fdr die ungelmUe Lent)* Ton leaves aio preserved in tliehbmry 
at Heidelberg bound up with a manuscript (No. 488).^ 

(7) The Pamon of Our Lord ; sixteen leaves, in the Weigel 
collection (Sotheby, Ii. 141), 

(8) The AiUf Christ {Dcr Enndchrist ) ; twenty-six leaves, small 
folio (Sotheby, ii. 38 ; Weigel, ii. 111). Copies, Lord S|iencer uml 
coll. Woig, 

(9) The Fifteen Signs of the Last Judgment ; twelve engravings, 
usually bound up with tlio cngravingH of The Antiehrist (Sotheby, 
ii. 42), Copy, Lord Spencer. Them is also an edition piiUishcd 
at Nuremberg in 1472 by Junghanuss rrifliualor. 

(10) SyniMum AposioWum ; small ouarto, seven leaves printed 
on one side only, and roiitaining twelve woodi'Uts with Gevinnii 
inscriptions. The only copy of it known is prebcrved m the libiaxy 
of Munich (Sotheby, ii. 148). 

(11 ) The Legend of St Afeinratl ; forty eight leaves. The only copy 
known is preserved in the Munich library (Sotheby, ii. 150). 

(12) The AciU Schalkhcdmi^ of which eight leaves were in the 
Weigel eollei'tioii (i. 112 ; Sotheby, ii. 154). 

(18) The Fable of the Sick Lwn ; twelve leaves, jnvserved in the 
library at Heidelberg (No. 438 ; see Sotheby, ii. 169, ]#1. Ixxxvi.), 

(Ii) Defensorium Inmolatas Virginitatie h, Maria Virginia; six. 
teen leaves fol. The unique copy is in the Bntish Museum. On 
the first leaf are the initials of the printer F[iiedrich] W[althercnJ 
and the date 1470 (Sotheby, ii. p. 68). 

(15) The same work, twenty-seven lc»\ 08 , Uige folio, with the 
imprint “Johannes eysenhut impressor Anno ah iiKainaeois dtiice 
ir quadritigoutesimo septuagesimo j* *' {tj. Sotheby, ii. 72). Copy 
in the Britisli Mimenm. 

(16) The Dance of Drath {Daiu'e Maeahe ; J)er Doten Dmdz ) ; 
twenty-seven leaves (Sotheby, ii. 156). 

(17) Ciromanlin of Pr Johan IIartlieb(5?othehv, ii. 84). 

(I8> Dot Beiehtapiegelov ConfeasiouaU ; eight engiaviiigs (Sotheby, 

ii. 146). Copy in the loyal library uf TJio iJugiie. 

(19) Tbo Apostlw’ Creed ; seven leaves, ioho. Coj^y at Wolw 
fenbiittel. 

(20) The Credo, in German ; twelve leaves, quarto. Copy in the 

xbyal library at M unich. , 


* See Ml. Oeffeken, Z)er6niicrtrtt{tckb?iw«deiiI5 Lcipbic, 1^4>, quarto; 
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Fropugnacutat scu Turns SapktUissi one sheet, piano, Brit Ufus. 
(Sothoby, ii 164). 

Block-books of KethcrlandisH origin are 

(1) JSiblia Paupertm ; forty leaves <eaoh bearing a signature ,• a 
to % •a* to .v). nianv as seVen editions have been distinguished 
by Sotheby (i. 43 ; see also Boltrop, Mbnum, Typ.f p. 8). 

(2) Ars Mariendi ; ^ twenty-tour leaves, small folio, thirteen con^^ 
taiuing text, eleven plates (see Sotheby, i. 69 ; Holtrop, p. 8). 

(8) Oaniicum Oanticorum^ J^istori^ mi> Pfomdentia Ji. Vitgiim 
Jfariss ex Carivso OmiUeovum ; sixteen leaves, in fol. (Sotheby, 1. 
77 ; Holtrop, p. 6). 

(4) Liber Megumt seuiptisioria Davldia\ twenty leaves, folio 
(Sotheby, i. 126 b}. Some consider this to be a German work. 

(5) ExereUium super Pater JVosler, by Henri cus do Pomerio; ten 
leaves, small folio (Sotheby, it 137 ; Holtrop, p. I0),» 

(6) Temptaiimes Derhmis Te^tiptaviis UomiiMvi de Septem Peecatis 
Mm'talibus ; a single large folio leaf printed on one side. Two copies, 
one in British Museum, the other fn the library at Wolfenbiittel. 

(7) VUa ChrM^ or the L^e and Passion of Christ ; thirty-six cuts, 
originally printed in a press on six anopisthographio leaves, Svo. 
In the library at Erlangen (see Campbell, Annales, 746). 

(8) Ilistoria Sanetm Orucis ; a fragment of one leaf (with signature 
g), inroserved in the Weigel collection (ii. 92), uhich seems to be a 
proof-sheet only. 

(9) Alphabet in figui*c8 (Holtrop, p. 11 ; Sotheby, i. 122).* 

(10) Posnerium SpintuaUt by Henricus de Pomerio or Henry 
Bogaert ; twelve leaves, liaving twelve woodcuts accompanied by 
MS. text, in the libraiy at Brussels (Holtrop, Mm. Typ., ]». 9). It 
l^ears the date 1440 in two places ; but some contend that this 
refers to the date when the book w’as written,^ not when the engrav- 
ings W’ere printed. 

Besides tlm works of Sotlieb 3 % Holtrop, and Weigel, already 
<jnoted, consult W. M. Conway, The IVooficutters of the Netherlands 
tn the ISlh Cenlury, Cambridge, 1884 ; Hoineken, Idie GitUralc, 
Leipsic, 1771 ; J. Ph. Berjeau, facsimiles ef the JBiblia Pauperumt 
Canticum CanHeorum^ Specidum^ London, 1859-1861; and Id., 
OeUal. lUustri des Livres Xylogr.^ London, 1805. 

Early Printing at Mainz. 

When we, for the moment, leave out of sight the 
question as to when, where, and by whom the art of 
printing with movable metal types was invented, and take 
our stand on well -authenticated dates in such printed 
documents as have been preserved to us, we find that the 
first printed date, 1454, occurs in two different editions of. 
' . the same letters of indulgence issued in that year' by Pope 

y.; Nicholas V. in behalf of the kingdom of Cyprus, 

^.Blfiholis These two editionR are distinguished respectively as the 81 -lino 
in- and the 30-line indulgence. The former, of whicji throe dificreiit 
^^•4idg«noo issues with the printed date mcf^cclilii., and a fourth with the 
.41^1454. printed date niexcclv., are known to exist, claims priority* from 
k. a chronological T)oiiit of view over tlie latter, of which one issue 
with the printed date mecccliiii , and two issues with the printed 
date mccoclquiuto, are known to exist, because one of the sold 
copies that has l)een preserved wa.s issued at Erfurt on 15th Novem- 
ber 1454, whereas of the 30-liuo indulgence the earliest sold copy 
that has ns yet come down to us was issued at Cologne on 27th 
February 1455, though it distinctly has the jwiiited date mecccliiii., 
but altered with the pen to raccccliiiii. In the 31-line indulgence 
occur (1) a large church typo usually regarded as identical with 
that of the 36-lino Bible, and used for the rubrics of the absolutions;, 
for the word with which the document commences, and for the 
Christian name of the pope’s legato ; (2) a smaller text or brief type, 
which was afterwards very closely imitated, if not actually used, at 
Eltville, in printing the 1472 edition of the Voeahularius ex qtio 
and an ^ition of the Suirnna de Articuh's Fidei of Thomas Aquinas; 

(3) a large initial V and two large initials M, which differ from 
each other. In the 30-line indulgence occur (1) a large church 
type, which is uae<l as in the 81 -lino indulgence, and is usually re- 
garded as identical with tliat of the 42<line Bible ; (2) a smaller texlf 
or brief type, of which as yet no further trace has Ijcen found ; (3) 

» a large initial TJ, and two large initials M, which differ from each 
other, the first being identical with the initial ^ of the second 
absolution of a 88-Hiie indulgence printed by Peter Schoeffor in 
1489 for “Raymundus Peyraudi, arc^idi^mnus Alnisiensis in 

1 Hefncken ennineimtes six editions, of winch one luu InHcrliuionsIn OeTmanT 
See also an article by Onichsrd, in Mil. du BMiopkUe^ PSrJe, 1841. 
s 8(*e also W. M. Conway, Notes m the •MofetHwm super Pater JVoster, 1887. 

3 Tliere is one copy fn the Srifish Museum and another in the hhmry at Basel, 
this lost havJni* the date 1464 engmved on the letter A, which is mutilated in the 
former. A situllar alphabet pteeen'ed at Dresden seems to ho a copy made iu 
Germany. 

4 Mr W. M. Conway is of a dlilbrent opinion ; sec Notes on FatfciHum. 
Dumorilrr testtfles to having secnanoUisr copyutiaceompaiiied hy M8. (“Notes 
sur r!mprimcpi,o,’» in Bull. Aend. Boy. deBelff., voL vIJI.. iMl). 

. s No fnfeivnees ran be drawn from this priorityi 68 It merely rests op tM 

of a sold copy that has corns to light. 


eedesm Xanton,’* who Issued it at' the order of . 

VIIL, “pro tuicioneortliodoxe fidei contra Tttvohos.”. These'tWo ^ 
different editions ai*e usiudly regarded as having been piint^ at Mai 
Maiha ; and, soiongasihere is no ov^enoe to tdie oontmry, we 
assume that such was really the fact But we muatnt the sapsie tuno 
conclude that about November 1454 there were at least two rival ^ 
printors at work there,— *(1) the printer of the 81-UUe indulgence, 
whoso name lias not yet transpired, but who may have beeti Johan 
Otttenberg, perhaps subsidised by Johan Fust ^ (2; the printer of the < 
80-line Indulgence, who was no doubt Peten.(Bcuoeff6r) de Gemss- 
heym, on acoount of “the potiutxiimr of thfr indnlgencs with that < 
of 1489, which ^vas unquestionably printed by him ' Latterly four ' 
written oopiui of the same indutonco have been found, whudi to- 
spectively bear the dates, --Frankioit, 10th April 1454 (in Ihe pos- * 
session of Herr Laia^ Wiesbadoh) ; Fraiikfort, 11th .^ril 1454 
(FrSnkfort archives) ; 11th July 1464 (place unknown ; Dannsta^' 
archives) ; Liibeck, 6th October 1454. As their dates precede* by 
a few weeks only the earliest known printed date (15th November 
145.4), they mark, perhaps, the exact time when printing made its 
appearance at Mainz in an already advanced state of perfeotion. 

in following up the basis afforded by the above indulgences we 
may give a short chronological view of the early printing at Mainz, 

80 far as it is at present known, referi'ing for niamte details to J. H. 
Hessels, Gutenberg: IFas he the Inventor of Mntingt 1882, p. 

150 sq, ^ 

lA>rd Spencev’s Hbraty, in the Brit. ^ 
Mus., at Jena, Leipsic, Antwerp, 

Ac.s 

Tyrxs 3 (Isrge ehurch type) and 4 


TYWfis 1 Carge church type) and 3 
{smaUer brief type), used hy an uu- 
knowti printer, 1454. 
tU Sl-line iiidultsence ; three different 
issues (A, B, C), with tlio printed 
year xneocoliiiS., and one issue (D) 
with the pritiieil year niccccU . All 
printed on Velluin. Uf issues A 
and B no sold copies have yet come 
to light. Three unsold copies of 
each are pret>ervef1 at (1) Bruns- 
wick, <!!) WolfonbUttel, and (3) 
Hanover (Guleinaun). Of issue 0 
eight sold copies are knou n toexJst 
111 various libraries, with dates from 
Nov. 15 1454 to Apr. 80 145.5. Also 
four unused copies have liecu dis- 
covered. Of issue t> tell sold copies 
with dates from Mar. 7 1 455 to Apr. 
80 1455 and four unused copies are 
known. 

Tvpe 1, continued ; for type 2 
See below. 

(ii.) Manuny totdtfer die Purl s. An al- 
xitanao for Jan. 1455, in 4to, 5 
leaves, 20 and 81 uneven lines. 
The only copy known was dis- 
covered at AugHburg, and is now 
in the Mutneh library. 

(Ui.) CorOwnctiones ei OppOsitiones Solis 
et Lnuae. A calendar for 1457, 
a broadside sheet, printed on one 
side. The upper half of the wily 
copy known was discovered at 
MainZ, and is now in the Taris 
' library. 

(iv.) Per Cisionus (not Clslantis) su 
Mteche. A broadside shert, printed 
on one side, 80 lines, besides 
separate bead -lino. Tlie Tross 
copy, mentioned In Suppl. to 
BruiieVs Manxtd (1878, 8.v. “Cis- 
lanus ’*), was bought In 1870 for the 
Cambridge university libmry. 

(v.) and (vi ) Pomtus. Two different 
editions of H(?)leaveBearh, 37 tines 
(B. Mus., C. 18 e 1, Nos. 2 and 5). 
<rtl.) Ponatus of 80 Bnes, 12 (7) leaves ; 
a firaginont of the 8th (0 ia the 
Mainz library. 

(viil.) 8(i-Une Bible. 2 vols. fob, 883 
leaves, with 3 columns of 86 lines 
each on a page. Borne blhlio- 
gtaphers call this the Pflster Bible, 
assuming that Pftstcr printed it. 
The Paris library i>osjHesHeB a paper 
copy, and also a separate copy of 
the last leaf, which Wrs the MB. 


(smaller brief tyne). used by I’eter 
Hidiofiffer de Gornsaheym, 1454 1455, 
(i.) 80-line tn'dulgence ; one issue (A) 
with the printed year xncccolliti., 
and two Issues (B, C) with the 
printed year xiieccclquhito. AU 
printed on \'eUum. Of issue A 
only one copy has been disco verad, 
now in Lord Bpeneer's libiary. It 
was sold at Cologne on Feb. 27 

1455, the printed date niocccliiil. 
having lieen altered with the pen 
to incfCcliiiO. Of issue B two 
sold copies, u ith dates Apr. 11 and 
38 1450, are In the Berlin library 
and the Brit Mus. Of issue 0 
two gold eopha. with dates Fah. 
22 and Apr. 24 1455, are at Haiioi'er 
(Cnlmanu) and olfeubilttol. An 
unsold co^ is at Hanover (Cule- 
msnn). 

TvPB 8, continued (till about 1467); 
of type 4 no fiiithcr trace is found, 
(ii.) Pmaius of 24, 25, or 26 lines, 24 
(7) leaves ; one leaf (the 8Ui or 
9tti f) in the Mainz library. 

(lU.) Ponatus of 82 lines, 14 (D leaves, 
the 10th CD in the Mainz library, 
(iv.) ponatus of 38 lines, two leaves 
in tlie Paris libmry. 

(v.) Ponatus of 85 linea, folio; printed, 
according to the colophon, “per 
Petrum de Oemssheyrn, in urbe 
Moguntina cum suis capitalibus." 
(vi.) 42Jine Bible (also called Mazarine 
Bible), printed befoie Aug. 15 

1456, as the binder of the paper 
copy in the Paris library states 
tliat he flnished its rubrication 
on tliat day. 2 vols. ibl., 641 leai es 
of 2 eohuiiiis of 42 lines each, ex- 
cept that in sonic copies the 
eohiinns of pp. 1-0 contain 40 tinea 
only, wliile the 10th page lias 2 
colnmiiH of 41 lines each, though 
the ditterence In the ntirntiei of 
lines makes no difference In tlic 
space which they occupy,? 

(vil.) 43 -line Cawtica ad Matutinas. 
The first and only leaf known is 
in the Parts liliraiy. It is printed 
on vellum, and correRj)onds,in 
< every resiwct to tiic 42-nne Bible, 
having double columns, 42 lines, 
Ac. 


date 1461. Otlicr copies exist Jn 
The above four types a»d the books printed with them (besides 
a few oth< 5 i *8 printed hy Albj-echt Pfister at Bamberg) are the only 
ones that stAnd in close connexion with ,the quostion.regariling the 
intrpduetio)]^ or the possible inventiou, of printing at Mainz* It has 
been {minted out ahov^ that omSaf of the initial M,*? of the 30-li«e 
indulgence of 1454 ooqoti^ agkin in an iadulgeaee of 1489. pnuted 
by Schoeffer ; hence iwpea 3 and 4 and the h<mkB printed with them 
must bo ascribed to this printor^in Apite of the fact that the 


P found in the indulgence does not seem to occur again in the 42- 
line Bible. No .further trace of the brief tvpe 4 has jet been found, 
and perhaps Bdboefibr. melted It down far his other types. As 
Bclmeffer, in the oblbphqn of the PoncUus (v.) w hich bears h is 


, { See Hossols, Guten^t Pv 160 ; and J 
? Motibei Copies, see BeraMd, OriyiMt i iH, X7< 


<ns. if* 81. 



tiame alono, sayA that it tras pnntfid '*cuin auia capitalibus,** ami 
M thele oamtais gradually disamiear after H59 and the ty])o of the 
42-line Bime is no longer found after 1456, wo must preemne that 
the seven incunabula mentioned above word priutod by Peter, 
SchoelTer alone befoto he euteied (in 1457) into partnoiidup with 
Johan Fust.^ 

There is no such certainty as regards types 1 and 2 and the booU 
printed with tbenii If the dldino indulgence may bo asKumed to 
nave been printed at Mainz, its printer was In all probability Johan 
Gutenberg, though it would seem from a lawsuit of 1455 (see p. 690 
below) between him and Fust that in that year Ciuteuliorg had not ^ 
yet printed anything, and in 1454 (1455) Fust evidently rullod liim 
to account for not having produced anything. Certain circum- 
stances point to Albrecht Ftnitor as the pi inter of the eight incuna- 
bula in the left-hand columm First, be undoubtedly printed with 
type 1 in that city as early as 1401, for on 14ih February of that 
year he issued in that type an edition of Boner's Kdilatein (88 
leaves, fob, with wood engravings), anU printed with the same tyiio 
at least eight other works, one of which was issued in 1 462, tne 
seven others without ^ date. Secondly, most of the copies of the 
86-Hue Bible were at one time or another preserved in the libraries 
of Bavaria, and a great number of fragments have been discovered 
in monasteries in that country, even in a register of the abbey of 
St Michael at Bamberg of the year 1460. Thirdly, a transfer of 
type from Gutenberg to Piister is contrary to all analogy in the 
infancy of printing, when every printer started with a type of his 
own making* But, as there Is no direct evidence ns 1o who really 
possessed types 1 and 2 before 1460, w'o have not felt justihcfl in 
assigning the 31-line indulgence and the other seven im'unabula 
(including the 36-lino Bible) to Ptibter. 

It is alleged that, in consciLiieiice of the lawsuit Wdween 
Gutenberg and Fust, the former was deprived of all tools, Ac., which 
he had iiuidfs or is Mipposed to have made, with tlie money which 
the latter liad advanced to him, and that afterwanK a certain Dr 
Hoinory or Humevy, a syndic of Mainz, lent him fresli money to 
enable him to establish another printing office. Thm allegation is 
made on the stren^h of a letter of obligation (of 26th Fcbmaiy 
1468), given by Dr llomcry to Adolph, the archbishop of Main/, 
by winch ho acknowledges to have receiied from the said aich- 
bishop ** several founs, letters, instinimcnts, implements, and other 
things belonging to the work of printing, winch Johan Gutenheig 
ha<l left aftui' his death, and whi<’h hu<l bolongc<l and still did he> 
long to him (Dr llommy)*” It is presumed that with thcs»* types, 
which we may call the Mainz ty|»c No. 5, Gutenberg piinted (i.) 
Joannes de Bulhis, Catholictm^ 1460, 373 leaves, folio, 2 columns of 
66 linos each, copies of which exist in the Cainhiidge unnersity 
libiary, three in the British Mnsciirn, two in the Fails libraiy, in 
Lord Spencer’s library, in the Wolfcitbnttel and Mainz Hbiiiics, 
Ac. ; (ii.) Miiltlnens de Oiacovia, Traetafua 22 leaves, 

4to, 30 lines, three copies of which are in the British Muhcuiii, one 
at Althorp, one in the Cambudge library, two in the I'liris libiary, 
Ac. ; (iii. and iv.) Thomas Aquinas, tSumma de AituuUa AWeV, 
tw’o editions in 4to, the tirst of 13 leaves and 31 lines, — two copies 
ofw’liich are in the Biitibh Museum, one in Jjord Spencer’s, the 
Oamhridgo library, Ac. and the second of 12 leaves and 86 hues, 
—^iopics 111 the Britihh Museum and the TuiiH hbiuiy , and (v.) in- 
dulgence of 1 461 of 15 lilies. I 

‘ On 18ih January 1465 Adolph 11., arihbisho]) of Mainz, ap- 
pointed ** Johan (iudonberg, on account of his gratctul and willing 
service, his servant and courtier {dhlciier untl hofymad) for life, 
promising to supply him with clothing and each year 20 *malter* 
of corn and 2 ‘ fudor ’ of wine.” It has always been interred Imm 
this that Gutenberg had quitted Main/, and gone to EIt\ die (Elfeld) 
to reside at the archbishop’s court, and that, his dignity as couilier 
preventing him from printing himself, he passed the Cntholicon 
types on to Henry Bcchtermuncze at Kltville. But recent re- 
searches have shown that Gutenberg remuiiiod at Mainz till his 
death in 1468. We corlainly find in 1467 the CaiMiam type with 
soma additions (already found in the iiidulgciico of 1461) at Kltville 
near Mainz, in the hands of Henry and Nii'holas Bcclite^'niuncze 
^aiid Wigandits l^]»yeR de Orthonborg, who fluibhed on 4th November 
of that year (vi. ) l^wnhidafiiut eje quo (a Jjatin-Germaii vocabulary) 
in 4t«, 166 leaves, 35 lines, the only known copy of wdiich is iu 
the Paris library, and (vii.) Voedhulariua ex quo, .second edition, 
with colophon dated 5tn Juno 1460, 4to, 165 leaves, 35 lines, copies 
of which exist in Ijord Spencer's library, at Blenheim, and in the 
Paris libraiy. Now St w asked how tlio BechteiuniucTes could 
have been using the Catholirm fype in 1467, ifwc assume tliat it 
was this type to which Homery refiem iu his letter of obligation as 
being in his possessinn. Some, therefore, conclude* that the ( ^afholu 
COM Rud the four other works in the same tyi)C were printed at 
Hsitiz by Henry Bechtormunoze, who may afterwards Ijhvo tiaiis- 
forred his printing office t,o Fltville. In that ease it is difficult to 
see what typo Homery could refer to, unless it w*oic type 2,^ a close 
imitation of which, if not the actual type, wns used by Niiholas 


1 Bee for detaiU, IleMlela, QuUnherg, p. 166 sq. 
s Bee Bessels, OtUenbargt p, 161 ty. 


Bcchtcrnmncze at 'EUville in printing (12tli Marcli 1472) a third 
edition of the VocubiUamis ee qao, 166 leaves, 85 lines, copies of 
which are preserved in the Pans and Hamburg libraries, and an 
edition of Thomas Aipunas, Sumtm de Ariicnlia FiUei, 12 leaves, 

35 lines (Munich library). 

It is necessary to point out that for nearly seventy years eight 
hooks — (1) Prognoslicatwn or Calendar; (2) llcriiiaiin de Saluis, 
HjiCCHlifni SdGrrdotuin ; ( 8 ) TractaJua de CeWftaUone Mimti'um ; ( 4 ) 
a work in German treating of the necessity of councils ; (6) />ta/ogu.v» 
ivder Iluyonem Cathofiwm et Oh wnum mper Libertate J^Uaiadka ; 

(6) Sifridus do Arena, Menmmtio jOuarum Qiiepdiomm ; (7) 

Id., Jteaponaio ad Quatuor Quadiunes; (8) Klug^iegel, or iVcio 
(jeteiitscfit Jleehibticfi, — ^liavo been ascribed to Gutenberg on the 
btioiigih (tf) of the date 1460, wliich was said to be found in the 
Pragnustiration in the Darmstadt library, and (b'\ of a so-called 
lubrication allegt*d to be iii a copy of the Tractatus de CelebratioTie 
Misaantm, in wlii(*h Johannes (lictits a bono monte” and Johannes 
Numeistcr are icpivsentcd as offeiiiig this woik on I9th Juno 1463 
ti» the Oaitluisiaiis at Mainz. Hut the date in the I^ognoaf leaf ion 
has lieeu falsified ftom 1 482 into 1460, and the rubrication iu tlio 
TraxUttua is a forgery.® The eight books aie now considered to 
have been jirintcd by Erhard Rciiwich. 

When we bet aside the above woiks, there is no further difficulty 
as regal ds the ii i stoi y of M a i n/ pn n ti ug. Fust and Schoef fer w orkeU 
together from 14.57 to 1466, staiting in August 1457 with an 
edition of the FanUtnum, ])niitc(l ni laige missal types, which, m 
far as wo know', is the first printed book which beaisa date, Iwsides 
the place where it was printed and Iht* name of the piintcis. It 
W'as reprinted with the b.ime types m 1450 (the second printed book 
with date, plsu'c, and name of priiitei), in 1490, and in 1602 (the 
last work of Sdioelfer, who had inamifactiiitMl its ty])es). In 1*159 
Fust and Sc lioptfcr also publishtMl (Jul. Duiantus, iiahonale J)ivit\^ 
ortmi Ojficiorum, with the smail typo (usually called Dunnidus 
tyiM') with which they continued to print Jong oltcrwaids. In 
1460 tliey published the (Jonsfdutiowa of Pope Clement V,, the 
text printed iu a tyi»e (Clement type) about a third loiger than the 
Durandiis. This typo was, however, iu cxistcuco iu 1159, as the 
colophon of the Durandiis is jiriuted with it.* 

Spread of Ti/poqrapfig, 

Having explained the curly printing of Mainz, in so far as it Spread 
bears upon the controversy (see l>elow) as to where and by whom of typo- 
the art of punting w'ss invmited, w'c can follow* its sjneud to other giaphy. 
(ountries. Aftt*r Main/ it was fust established in M60 at Rtras- 
Imig* where tin* first printers weie, — 1. Johann Meiitelin, who com- 
pleted a Latin Bible in that year, accoiding to a lubncatiun in a copy 
at Freibuigin the Bieisgau ; 2. Adolph Kusch do Iiiguilcii, who is 
presumed to be the printer of the undated hooks with a singuluily- 
slmped B,'’ 1164; 3. Ileninus Kggestein, 1471; 4, Geoige 

llusner; *5. Martin Flach, Ac. Ju 1461 at Bambeig, where the Inst 
printer was Albrcclit Ptistei, who in that jeai published Boner’s 
Edihiem, though it is still doubtful whctlier he did not pnnt 
earlier (See ub(>ve); 2. ,foh. Seiiseiisehmidt, c. 1480, I4i»5 at 

Stibiaco ; lust and only jnniteis Coniud Swt jnhevm and Arnold 
Pannaits, wdio completetf in tliat year an edition of Ciceio, !>e 
Cb n/oyr, and Lnetantins, and r( moved to Koine in 1467. 1466 at 

(kilognc, tlie ]»riiitcis bting 1. TJliich Zell, who published in that 
year Chrysostom, StqMr Psalmo QvinquaqcHuno Lib r Primus, 

It is prcsiuuetl tliat he printed in 1463 ; 2. Arnold Ther Hoenieii, 

1470 ; 3. Johdnncs Koelhoff of I.ubdk, 1470, who printed the 
Ofdogne Chronicle in 1499 ; 4. NicolaUwS Got/, 1474 ; 5. Goiswunus 
Gojis, 1475; 6. IVtius do Olpe, 1476 (not 1170); 7. Conradiis 
Winter of Hombuig, 1476 ; 8. Job. nuldcnstli laf, 1 17 7 ; 9. lieniicus ^ 
(^neiitel, 1479, Ai*.“ 1407 at Eltville; hist printers Nicolas ami 
HeUry Bcchttnnunczo and Wygandiis Spvcs de Gitlienberg, who 
completed in that ycrir a VotahvLanua ex quo. 1467 at Koine ; fust 
l»rintcrs Conrad Sweynhoym and Arnold Pannaits from Snbiaco, 
who published an edit ion of Cicero’s EjuhfolH^ od Pinndiana, and 
Ulrich Hahn or l^daliieus tlallus, wlu) ishiietl <m 31st Decembei 
1467 Turrecicmata’s 1468 at Augsburg, hist punter 

Gunther Zaincr or Zeyner. Same year at Basel ; fiist piiiitci Bert- 
hold Rot of Hanau. Same year at Maiicnthal ; Bi others of tho 
Common Life. 1469 at Venue ; printers,— !. Joli,iniieh ot Spues ; 

2. his brother Vindeliiius of Spires ; 3. Ghiistoplici A’dldaifer; 4. 

Nieolas Jenson, Ac. The fuilher spiead of tyjiography n jiidicated 
W tho following data 1 470 at Nmeinbeig ^.lolian SenbeiiHchmidi, 

Priedr. Creusner, Anton Koheiger, At.), Ikumaor Beioniiiiibler in 
Bwit'/crland (Hidyas Ilelyw a/iaa De Lloiitli n), Foligno (Emiliaiiiis do 
Oriinisand JohaTines N uineistci ), Trc vi ( Joh.irin Ifey nard ), Savigliano 

> ITcbiHils, (SitUnlicrq, np. 107 114. 

4 Ht'e flirt her Bernanl, Onttine de i hnprirarrte, i. 2ir» v/. 

R M. Phllinpe, Origint de I'Jwprimrru a Varii, p 710, inf'ntnm« two books 
printed in tins type, wbleh Cdiitiiin nittniiscTipt notcH t» llu* rflret Ui«t they 
welt pnrehased lu 14t>4 aud 1407, ho tlmt hieonbn should Ih> placed lictoio 
S^^alein. , , 

4 Johan Voldoncr, who is said to haie piuited et (’filoprie, was never estab- 
lislied there, but at Tiouvain (147S 77), rtrecht (MTS-Kl), and ('uleiitKUg or 
Kaa«Oburgtl4S3-8i); SCO Uoltrop, Mmi. Typ , pi>. 4:i, 47, 109. 
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(»f 1468 t<*Hlimony ll, biil willi the n<l(Jitn)n that Maiuy is the 
“ impressorifc artis luveiitrix eliinatHMiuc j>nnia.” (IJ) In 1478 un 
piljtioii ol the /»*/////« Tchiponun wax issucmI at Colo^^ue, in wlneh 
it IS stated under tin* year 1457 that Iha ]»rinter« of Imoksi^eie 
multi})licd on eartli, deiivin^ the on»in <»f tlieir art from Mainz. 
The eailier edilions inerelx slated that the firinteis of jiouks were 
multiplied on earth (Sy In 1488 Matthias I’nIiiienuH of Pisa pub- 
lished at Veniee tlie < 'it nut Kttsvh,^ in \\hnh under lh»‘ year 1157 
it IS stated that stinleiits oue a ^le.it del)t to (ieuiiany, wheie 
Johannes Giittenher^ ziiiii Jiinp;en, knii^ht ol Main/., invcnt<*d the 
art of juintiiiff in 1440. (T) In the same yeai .ha I’hil. K<»iusta of 

JJer^anio published i^uppicvirntuM ('hronu orntu, Jii whieh he says 
under t ho year 1458 that the art ol jirintiii^' IkxjUs was first dis- 
eovered in Germany, ais'ordiiij^ to some hy <Jutlainhei;y ol Strasbui;?, 
aecoidinj^to others by Faust (see J*), aeeoidinj^ to otheis l>y Knolas 
Jenson (see N). (V) On tJth Marf Ji 140‘J Peter Sdioetlei ])uhlished 

the Xtf'dcrsai'httiscitc Chnuiih of Conrad J lot ho, sa> iii" in the eolo- 
jdiou that it was “ fjjeprent ... in . Went/, die eyii anefaii^rk 
IS der preiitery.” (X) At the end ot Hb4 two lleididhei/r professors, 
Adam Wernher and Job. Ihohst, eoniposed some Catiii \ersevS in 
liononr of Johannes Gensflei.si h Gi laiiiily name by whieh thiteiiher;' 
was known, and whieh "was tnineil into the katni Aiisieaiiis), wdiom 
1 hey ealled “ pi nuns hhroium inipivs^oi " and “ inijoessoiise avtis 
inventor primus''^ (V) In 1199 Ja«id>iis AVniifdiehn^' (horn at 
Sehlettstadt 1450, died 1.528) fmhjishe<l (at Main/, hyl*. Fiicdlier^) 
an (irahu in Mcmoriata Mavtuitt uh Imjiun (d I89i)), in which he, 
on leaf 22a, praises Joannes AiiMiaiiis in Mise on aei omit of Ins 
invention at Mam/. (/) These \eisesaie piueded In an epit.qdi 
on Johann Genslleiseh, “artis iinpressoi iie iinentoi "ami “lefiertoi,” 
written m Latin by Adam GelDins, a lelative ol (Jnteiibei^ (AA) 
In tlio same yeai I'olydoie Vei^pl (7^* Inn uhouhitH lurttm, Veniee, 

1 499, ill) 11 cap 7 ) says that a t ertaiii I‘etei [S( hoeliVi a Geiniait, 
invented in 1442 tlie uit ol jnintini^ nt Main/ in Gaiiiuii\,as ho 
Iiad lieanl from the lattei’s (ountrvman: lli/s stalenniit was re- 
]»eat(Hl ill a Veniee edition of 1.101 In hili'i iditioin “ Petei “ was 
altered to “Job. tintenhei^^” (I'.M) In the same \ear Koelholl, 
)>nnter nt Cidogne, pnblislinl 'ntn tit t Inlh^fn' Sint run 

f 'oc/Ivn, in whieh on fol .‘{PJli it is said (1 » The ait <»r piiiitine was 
lonnd hid ot all in Geinriny at Main/ al*out the’veai 1 J fo , .2) 
fiom that time till 1 450theaii and what helom^ed to j{ weie in\esii- 
cated ; (8) and in 1150, when it was a ^^oluui \ear (j nhi lee \ they 
bewail to jniiit, and the lust hook that tlie\ piintefl was tlie lijhle 
in Ijatifi, III a lai^e letter, lesemltlin^ that with whnh at piesent 
mishaJs aie punteil (4;AIthon^fh tlie ait wa> found at M;mi/ in 
the manner in whieli it is geiieially einjdoMMl now, yd tlielijst pH- 
lii»uratiou was tound lu Holland fimn out the Ihnttftt'^f s whnh weie i 
}>rinte(l them helore that time, uml fiom and onl ol tin in wastakiii 
the »doi<*sa]d ait. ami it w.is found miieli moie 

inuslei ly and e.vaet (so5////v) than that othei in inner wa-» and has 
hci'ome more and more aiti^ln (5^ (hniiihonns wiote mi a ]tulaee 
to (Quintilian, nml in 'noiiic otlni hooks too, that a Walloon tioin 
Fiance, iiaiiud \lio! Jenmm (see X ), <]iX’o\ei(Ml (Ins alt , hut tJial 
i.s uiitiue, fill ilieie aie thos< sfiH aim* wlio testd\ that hooks wire 
))|[iitednt VeiJiei* hetoie Ki< ol. Ji'ii'-on lame theie, and he«^an t<» 
cut and make letteis. ((>) Hut the tiivt inveiiloi ol pi iiitiiij; was a 
citi/eii of Mainz, n.imod JuiiloM Joliaii (iiideiilunvh. (7) Fioin 
Main/ tlie ait was iidrodined first of all into (Viloene, tlieii into 
StJasl)lll^^ and aflei waids into \ enn e. Tie* oiij^iii and pioipi ss 
uf tlm art wen* told to th^* wntei A'erhallv h\ riiieli Zell of Hanan, 
still pnntei at (Jido^Mo* (tninu 1 199), tlnoiiudi whom the said ait 
eaiili* to Golo;^lie (GC) In laOl .).vo!» Wimplu liii;; i see Ik wlio 
fitateil m his (h'fdio Qutnfhusa omlrn Ini/isiuts Sun FUun- 

intnn, A'e , jmblished at Delll <*. 119.5, that ( li.ih opMjdiv had hem 
invented nt Mam/, imhhshed a woik {^Irnuatntr, Slrashuiif, Job. 
Pruss, 1501) mwliidi he sa\s von p. 4 1) tint the iinentioii was 
made at Stiashui^ by Johann (Iiitenhertj of Sliaslnni^, and fh.il it 
was perfected at Main/ (I)J)) In Johann S( lioefler (the son 
of peter Schoeller and the ;ifranilson ot Joluinn Fust) published an 
edition of IJermes Trisme^Kstm, m whnli he leineseuls himself as 
OIK* of the most disf inj'uished eili/eiis of Mam/, deseemled liom Ho* 
most fortiiiiate 1 aee who mveiifed the art of j)iintm^ (EIO) In 
1501 Ivo \\ itti^, who was a rdalne of Giiteiilier2, ami a (anon 
and the keeper of the seal (d the St Abet oi eathedial near Mainz 
(of which (?iiteriher<( liad been a lay nieinheik elected iii the house 
“Znm Guteiiher^” a meinonal stone and an e]nta])Ii to Job Guteii- 
herf; of Mamz, ‘*<jui innnus omnium Jilleias me iinpiimemlas 
Invinit.” (FF) In 1.50.5, in the Geniian tiaiislalion of Livy puh- 
lisheil hy Johann Sidioeflor (see KK), the dednatioii to the einptror 
Maxmuliaii, which w'as probably wnl ten bv Ivo Wilti^^ (see KK), 
speaks of Johann Guttenherpk as inventor of j»nntin^ (14.50) and 
Johann Fanst and Peter Sclioeffer as iiiiproveis of the nit This 
work ivas rejirinted six times (1514, 3528, 3583, 3.551, 1.553) with 
the snino dedieation ; but in 3509 the Jireviarhnn Jifttf/ifuftinim 
says that it was ]»rinted at the expense and trouble of Johann 

1 TliPHe verses were not pnbliHliwl at tfio tiiar, tmt fu tlie IOfh cent in > by F 
J. Mono, Qu&llniminml. rfer Iwl. Uituhitqp'H'h , m. 16.'!, fioin tho conteiuporary 
jU3. of Adam Wernher, jireserved m tho archives of Carlsruhe. 
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Sdioefler, whose grandfather (i.c., Johann Fust) was the first in- 
ventor and author of the art of piiniiiig (see 1)1)). (GO) In 1506 
Jacob Wiiiinhuhng, in hU KpUhtmta Oertuanorim (Stnisburg, 3506), 
asserts (on leaf xxxviilb. ami xxxixa.) that in 1440 Johann Guten- 
berg of Strashurg invented thei*o the art of printing. And in 1607, 
ill his Oatul. Fpincoponini Jrgntt, (Strashurg, 1507), ho says that 
the art was invented, though in an imperfect manner, by a certain 
Strasburger, wlio afieiwanls went to Mainz and joined others work- 
ing and trying the, same art, wheie it was, under tho ^lidanco of 
Johann Genslleiseh, perfeideil in the house “horii montis” (Guten- 
heig). This lie re))cated in 1516. (HH) About 1506 Johannes 
3>ithcniins w'loto his Vhronicon of Spanheim, published at Frank- 
fort in I()01, 111 whieli ho says (p. 306) tlint tho art of printing 
hooks Was diseoveied afiesh at Mainz hy Johan Giiteiiherg, who, 
after iuiMiig spent all his property in aceomplishiiig the now iii- 
v( ntitm, iierfeeted it hy tlio udviee and assistance ot Johann Fust. 
Tho lirst propagator of the new art was, after tho inventor, Peter 
Schoeller. (11) In 1515 Johann Sehoolfer jmhlished Joh. Tri- 
theriimsks Ctunjn'ndiuvi shr Jhrmarimn J/isfonm Franconim^ and 
s’aul m the eojoplioti that the Itook w'as pnhhshed at Mainz, tho 
lirst iinen tress ot the ait of printing, by JoJianu Schoefler, griiud- 
son ol the late Jobaim Fust, the fust author of the said urt, W'ho 
ImullvlVom his own genius eominem-ed to exevigitati* and to investi- 
gate the aif in 1 J.50, and in 1452 perfected it and coniineneed 
printing, assisted by many necessaiy inventions of Peter {Schoefler 
son (iernslumi, his servant and adopted son. Johann PAist and 
Petei Sehoefhi kept this ait seeret, binding all t heir servants and 
domestics by oath iie\er to reveal it ; but in 1462 it was spread hy 
the same domestics into diveis coiintiies. (KK) On 9th Leeernher 
3538 the emptror Maximilian accorded to Johann Sehoefler tho 
luivilege of jumfing Livy (1.538-1519), and says in it that “he has 
learned nml been advised on the t.iith of W'oithy lesthnonies that 
the ingenious invention of ehalcogiaphy was efleetcil hy the jirmtor’s 
gramltathei ” (i.L) In J5J9 Joli, ThurniayerAveutinua (J474-l,534) 
wrote that “m 1450 Joannes Faust u.s, a German, a citizen ofMniiiz, 
invented a m‘W kimlofwntmg, called chalcogra]>hy, and eoinpleted 
it iutwoyeais ; it was kept secret hy him and IVter Kelioefler, his 
son-m-kiw, hut divulged m ({ermaiiy ten yeuis afterwards hy Faust’s 
senanl, Johaiims Giitlnibeigei, a Straslmrgcr.” (MM) in a pcdi- 
glee ol Tiouiens Janszoon ( oslei of Haarlem and his descendants, 
diawn up not laler than 3.520, it is asserted that in 1446 “he 
brought the Inst pimt into tin* world.” This donmioiit, of which 
the date It 16 seems lo have bci n allered into 1140, is ]»reserved 
m the Ham Jem town lihiary. (NX) In 3520 Joliaii Schott, a 
]»iiiilei lit Sti.ishiiig and giandson of Johan Mcnteliii, the fust 
jnmiei of tint town, publI^hed an eihtion of Ptolemy, at the end 
ol whn h In* ])iiiite<l the aims of his grandfather with the following 
legend i “ liisigm* Scliottoium F/imilue ah Frideruo Koni. Iniji. III. 
Joan. Mentelio pimio Typographnr Inventoii ae suis eoiice-ssum : 
Anno Gin isti 1406.” A])ait liom the assertion tliat Mentelm was 
the m\eiitin of]amtiiig, we mav reimtik that the emjieioi Fredeiiek 
ill l.ll^ed Ment<*liii to the lank of a jioI»leniaii m 1466 and gianted 
limi imw' arms. ^OO) Abonl 1588 llie Xeiipolil.m Mariangelo 
Aeeoiso, who had lesnled at the court of C'hailes V., wiote on an 
edition i)7 jhuiattt't (m the pos.sessioii of Aldus Maiiutius, jmi ) tliat 
“Joh. Faiisl of Mainz Inst diseoieicd the art of pi in ling with 
iiielal tv]>es, wlmli idterw'aids he nuido of lend; his son Peter 
Si hoi'fli’i added afteiw’ards inm*h lo polish the said art. This 
Ih)ntiiiis\\\\K\ ConffS'iioiiftIut\\vvf j>riuted limt of all in 14.50. Faust 
deinc-d the suggc'.tion from a printed hefoio in Ilolland 

liom ail eiigiavial blotk ” 'lids paragiaph is found on ]>. 411 of tin 
Jhhhoih. Aposf / /IK of Angelo Jtoeeha (Rome, 1591). Some 
loiHiih’i its Jallei part lo hava been derived fiom the Cohnjne 
(7//Y/mt7/*(IUl), find iL seems i>i ohahle that it w’as a mixture ol soiiia 
of the above ti stiinonies. (PP) In 3580 Jolian Schott (sec KN) 
published Jitsforttn Jlandf-Jittr/iIrin (Strashuig, 1.536), in wliieli 
I on leal IJ and h-) he says tliat “llan.s Mentliii of Strashuig in 
vented tlie ait, which, through iididelity, was brought to Mainz.” 
Oil the stieiigth ol this and other fitateinents (CC, GG, XK) 
the hieenlcnaiy of the Strashurg invention was celebrated there 
ill 3640 ((Q()) In 1.541 Joh. Arnold (Hergel or) BcrgelJanii.s, 

who liad settled n.s press-reader at Mainz two years previously, 
pnhhsheil Ids Knco/mtnn <'ha1coqraphiw/{}»l[\\\\7, Fr. Pehoin, 1541, 
41o\ in whieh the lawsuit lH*tw'een Fust and GuteidM*rj 5 (A) is 
alluded to for tlio hi.st time. Hergel hail lead Tritlieim s t»ooks 
(HH), ill w Inch the invention is aseiihed to Johaiiii Guteiiborg with 
two coadjutors, .iohaini Fausl and Petei Sehoelfer, which he (Berpl) 
had Jjeartl eoulinned in convorsatious with Mainz citizens ; he had 
h1.«o seen some old looks prepared for the W'ork by the originatora 
wdiie.h were still in exisleiiee Gntcnlxsrg invented it in 1450. 
(RR) About 1561 Jan A’an /nren (horn at Jiaarlem in 1537) and 
Dnk A^olkcrls Goonihert (born nt Amstcrdiim in 3.522) established 
a printing ofliec at jiaarlem. Of tho former it in allowed that he 
had eomjiileil a work on the* invention of jiriniing, wliiidi is presumed 
lo have i)cen lost during the siege of Haarlem in 1.573. It was not 
publicly spoken of till 1628, when Peter Scriverius published hii 
Latirecranz voor Laitrrna Cosier. Scrivorius bad only found the 
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title, pjjcfaco, aiul intiCHlnotion, in \vliu*h Vmi Zurou coiilciitltMl that 
the first foundations of tiio art wore laid ut Knuileiii, and that it 
afterwards aocoinpaniod a foreigntT to Muiuz. In tliis iniroduotion 
he does not mention the name of the inventor, nor u date, but 2 >ojiits 
in indefinite terms to the iiouse of tlie inventor a** still existing 
(SS) In the same year (J561) Van Ziiien nnd Counilieit published 
an edition of the OJiaa Ctccronift, in whndi the lattei, in a de- 
dication to the magistracy of Haarlem, rulers to the luinour that 
the art of printing hoohs was invented first of all at Jladilein, and 
was Wught to Mainz by an unfaithful servant and much inijiroved 
there, lie adds that V'ery old ami dignified }»eisons had ofttui tohl 
him, nut only tlio familv of the inventor, hut also his name and sin- 
name, and had exjdained the fust criuio way of printing, and ])oiuied 
out to him the house of f ho first printer. (T'f) In 1 Sdd Luigi ( jiitr>eiat - 
dini, a Flo^ditine nobleman wlio liad visited the Nethetlniids and 
had resided many years at Antwerp, limshud a deseiiption of the 
Netherlands (jmhlished in ir)(>7), in whi«li, alluding to Haarlem, 
he speaks of the invention there aeeorihug to the assortioiis ol tlie 
inhabitants, the eviiieiiee of some authois. and other lemenihraiiees : 
the inventor died before the perfection of Jiis art ; his seivantweiit 
to Mainz, wliere lie perfeetcsl tin* art, and hence the report that it 
was invented there. (VV) About IMIK (it is ealeiihited) Hadiianits 
Junius wfotc his liutaoia, piihlislied at Le\den in IfjKS, with two 
pitjfacea, dated, the one fioni Levdi'ii, tUh Jannaiy 1575, the other 
from Delft ml annum stifnh,s 1575. Dii ]». 25Ii lie says that the 
ojmiiou that the ibuns of the hdters when liy books are printed 
were first diaeovened at Mainz is veiy inveteiate, but old and 
eminent inhabitants ot Haaileni had assured him that they iiud 
lieaid from tludr ancestois that there lived at Ila'irlein, more tliaii 
128 years before, lu a dc*eeiit liouse then existing, near the* marked- 
jdaee, opposite the ro>aI pahu'e, Loureiis (son ol) Jan, surnanied 
Coster, who, while walking in the wood near Haarhun, began to 
shape beeeheii bark fust into ligures of letters, by whieh, levcrsily 
impressed one b> om* on papei. In* composed one oi two Hues to 
serve as an example for the i liildien of Ins son-in law. \Vln*ii this 
smreeded, he began to < out ein plate gn*atei things, and fiist t»f all 
invenfed, assistecl h\ his son-in-law 'Jlionias (soil of; I’etei, a nnne* 
gluey and suhstantiiil kind of ink ('as tin* ordiimiy ink v\as found 
to blot), with which he punted wln»Ie tablets with pnduies, with 
the letter.s added Junius had seen books of this hind punted bv 
Coster (the heginnings of his hiboiirs’l on (Ik* lectos of tin* leaves 
only, not on both sides ; the hook was wiittcii (in l)utch^ hv an 
anonymous author, and eniitled SperHittm Nost Saint lu whieh 
earo WHS taken that the blank veiM>s could be ]Misted togelln*!, so 
that the iilank jmg<‘s should not present any unsightliness. Aflcu* 
wwls (Cosier; ehaiiged the heeclien eliaiaet»T.s into leaden, and th« 
latter ugiiiu into tin ones, A^iy aneient wine pots cast of the 
remains of these f ypes were still to be seen in the hoiiscc of Loineiis. 
whii li was afterwaids inhabited by his great-grandson Ceraid (son 
of; Thomas, who had die«l an old man a few yuais before. AVhen 
Ihu new meuhaiidise alliacded ]>imhaser.s c'veiywbere, woikinen 
weie addeil to (Loiiiens’.s) houseliohl, among whom was a ceilain 
John (wln*llM*r, ns was suspected, Faust, oi anothei of the same 
mime, .111 111 lib clid not iinjuin*', wlm was bound tothe woikol piiiit- 
iiig b\ uatli. Hut, when he thought he knew the ait of joining 
the letters and ot easting the types, i^c , he .stole away, wheiieverv- 
body had gone to ehun li, the whole iip]>aiatus of tlie types and the 
tools piepared by liis master, and hastened to Amslerdum, Ilu*nee 
to Cologne, until he arrived at Main/, where he eould lemaiii in 
safety, and, having opened a work otliee, issued within the ,sj)aee 
of one year, about 1412, tin* Ihctnimlv of Alexaiidci (I’allns and 
the Tracts of Petius Hispamis, punted with Uie same type,s whieh 
LourciiH had used ut Haailein. Junius recol]<‘cts that Ni(«»hius 
Hale, his tutor, a man of fiim memory and vemTable old age, liad 
told him that as a bov he had often heard a certain bookbinder 
Oornelis (a man of moic than eight v yeais of a; , who had been 
an under- woik man in the same ottiee) naira I mg the .stoiy of the 
invention (as he had lieaid it fioni his ma-ttei , the polishing and 
iiiereasu of the crude ait, kv , ami cursing those nights which he 
liad passed, during some mouths, with the euljint iii one bed. The 
hurgonia.stea <,)uirinus Talesius admitted to ,lumus tlnit ho liad 
formerly lieaid neoily the same fiom the nioutli ol the same Isnik- 
hiiider. (XX) In ltl28 Sc nveiins in Ins jAtitrcrranzisw 11 H) plaeod 
the date of the Huarleiu invention us far l^ac-k as 1 1 and iiien- 
tioiied as its inventor JiOurc'iis Jans/oon, slieiitrof Haarlem He 
asseits that the art of printing a])peared, “not in the miinner as 
it is used now, with letters east of lend and tin, hut a book was 
cut leaf for leaf on wooden blocks,” and the Haarlem inventor W'lis 
robbed iii 1440 by Johuii (intenberg Seiiveriiis ha.sed Iho date 
1428 upeui a Hebrew (^hroniclr compiled by Josejih ben Meii (b»>iii 
1496, d. r. 1575), and published in 1551 at Suhionetta by (’oiuelius 
Adelkiiid, whero, under the year of the Jewish era (-1428), 
the author mentions a hook* (without giving the title) pniiled at 
Venice and seen by him. Seriverius, being e*onvniced that this 
could only refer to a hook printe-d at ILiarJeiii, af)i>lied the entry 
to a xylogmphie Bihlin Panperum, of which he gave a eh*seiiption, 
together witu several otlier block- hooks and caily i»rinted book.s. 


V) In 1681* Hoxhorn jmshed the date of tin* Ilaaihin invention 
hack 1420. refciniig, a.s his auliiotit}', to the .same ('hronictf of 
llahln Jo.seph Since Huit linn* the dale of the Haaileui invention 
l)a.s lM‘en variously ]»l.nefl hetwe<*n ] 120 and 1480. 

Later tostiinoiiicH an* more rejKdilions of earlior state- Other 
inenl.s.* AVe need net Niy inncli alumt the story of Antonio olaim- 
(^itubruz/j, w'ho assorteil that ramiilo Oastaidi invented *‘**^®’ 
]»rinting at Feltn*, in Italy, in 14.'’)G, nnd tliat Kausto Coinea- 
hiirgei, -who lived in his iion.se m oreler to learn the Italian 
language, learneel the art from him and brought it to 
Mainz; tliLs story, however, has found so inmii creclenco 
that in 18G.S a statue was ens'U'd at Fe'ltve in honour of 
('astaldi. Jsim* nevd we speak of Kutte‘iib'*rg in Holieinia, 
where John (»iitt*nlH?rg is a.<-sert<'d to Imve lieeu ])oin and 
to have feunid the* art of printing AVi may uKo pass over 
Johann Fust, later on ealhd Faust (te.stin)onie.s \\ T, ])I), 

FF, II, KK, LL, OO), as we know fnini tlie Mainz law'- 
suit of 1 loo (A) tliat h(3 Imd simply assisted (Hitenberg 
I w'itli loan.s of money. Wo may also ])ass ov»‘r Joluinn 
M(*itt(*Huot Stiasbuig ( te.sUmoim*sNX, l'l'),oiily remarking 
here that he laid already ]uint» d .i Hilde in 1 Hit), and tliat 
he is iiieiitioned in Strasluirg n‘gi.ste‘is as a elny.sograidier 
or gold-writer Iroin I 1 17 to 14o0 ; but ol hi.s wlnueabouts 
between I4o0 and I HiO there is no lee-eusl. That lie had 
gone or had be(‘n culled, attei I loO ).y (JiilenbiTg to Muinz 
iia.s been assei ted but not ju’oveil, and there is no leasmi 
why lie hlionld not be one of the two Johannes allnded to 
as the /irot/i<Kvntf/m(tftt‘i ot Mainz in the Jn.stinian of 1468 
(testimony I.). That \ieoJas Jenwm eaim* to be regardt‘d 
ill e*ertaiu ein-les and for a time as the invt'iitor of ]»nnling 
IS owing to te.dimony N l)eing misunderstood. Tliere le- 
main, therefons to be eon.sidei‘(*d the testimonies whiedi ln-ar 
on tin* rival rlaims of llaaileni and Mainz. The contro- 
versy between (h‘rm.iny and Holland was ]>ubli(‘ly started 
as ea/K' as 1490 by*^ the (^nhnjue ihroutclc (te.stiiimny BB), 
that between the tw'o towns mentioned not jmblicly before 
1501 (testimony HH); w'hih* no iival invmitor to ({iiteii- 
beig was mentiom‘(l juibliciy and in ]>rint earlu'r than 
1588 (testimony VV). 

Let Us hist coiisiilei the elaims ol (reinumy ami Main/ asuntieil (Haiinsof 
in the p« i.soii ol Heime [ - ll.iiis oi Job, mm C<'n-*tleis* li. ( ailed Culeii- 
tiii.enlK ig Ol (•ikIcuIh ig, fh,. i n ime eh in • d fiom hm niotliei, berg, 
ulmse m.inhn name w.i^ Kls.i Wmh h, win* iive'd in I lie “ He*l /lun 
Cuteliheig” at Main/ Ih is .su])pt>sed to lune hee'ii bmii .it that 
town about 1 I0(>. He is f'lst nieijlio)n‘d in a Mam/ document, 
d.il *d Kith JaiiUiity 1 I in In a dot uim'ut of 2Mh M.'tit h 1 1*10 le is 
spoken ot as In iijg “not in Main/.'’ Domments liom J4th 5I.iich 
ll’ll to LSlIi Septeinhei 1 ttt piove him l«i li.ive been at isliasbuig 
dm ing lh.it turn , .Old ihicuinent ’ datv.d ies]iei tn el\ 17th Cctoher 
1 14{*, tith Xoveniliei li.'i.'i, 21st .lime liar, ItJtli Apiil 1461, hht>w 
that he w is in oi neai Main/ on those (la\s. Hv a th'i ice of 17lli 
Janiiniy 1 H»5 the aohbidio]) oi that town icw.iuImI him lt)i* “hit 
•seivitcs,” ;mtl in tin* hoinl of Hi Ilonn i , thoed 2iltli Fthruaiy 
I I t6.S, he is spoken of as detul 'I’ln'ic uie, nminiN i, six forged 
I doeiinieiits (in< Imiing .»-oine relics ot .in .mcient ]iie‘-s heamig tho 
i date 1 141) lespeclively dated 24th J\laicli 1121, J t:>7, hd Jniv 1 1.53, 

20th July 11.50, JOth June J463, ainl an enl?\ in an anniv cKsaimm 
which has been applied to (Jiiti iiheig, Inil docb imt (oiuein him 
(.see He->sels, f/af* nOritj), 

hi loiim ryt'uis, when piinting was belie, ed toh.ivclu’eii invented 
ill 1440, the riMords ot the Stlti'.hnig hiwsnit ot 1 hdween 
Cuteiiherg {iiid ^onio Sirasbuig artisans about u'iIhiii milnsliial 
undertakings (as tho art of ])i)lishjng .stones, the ni.oinlai mo* ot 
looking-glasses), weie eoiisnlered to pMAc the in\< ntion nf j)iintmg 
at Strasburg, m»l, howevei, by M«*ntclin, iiaii ’ < ii tlnmght by 
some ftestimoine.s NN, 1')’), but bv Cuti nhei«,^ '1 he ncoids caino 
to light ulMUit 174(h .pist when Si lioeptloi, tin piiin ipal di-sioveier, 
liad been cominissioned to scan h foi doiimn’iits ot this kind. 

Doubts may he suggi'-ted as to tlieii gemnin res- hut th(‘v limu 
oil oerished, jiaitJy' dining the j» volution ol tr'.ri.ind pailly iluiiug 
tin .sjt ge of Str.ishing in D7n, Howmii, nolMidy would now 
assi-rt that ])ijnling w.is invinted in 1 I"*'* oi .u Sli.isl)ing ; iiid 
those who .still believe tliat Culenhi ig w.is ( In* mv eiitm of piinting 
refer to tlieiii only ns .sh»»wjno that Jic w i. a iiik lianu as early us 
1439, and th.il he nndeisto«.d the ait <•( ]mi ii" • 

I Over a liundred ol* thrm have licf'ii L*«ill'‘<.i«‘d l*.v Uu. Mumhuii, (oii/tuei 
Tt/jmjr., ii i> .'is w; 

* tSeo UuBsels, dutirP'ihj, i»i> SI,", Ibf*, 
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Tlio first document tlmt connoctfi Outonbcrg with the art of priiit- 
inj( m the notarial infitruinout of 6th Novcuiher 3455 (toslnnony 
A). Hut it flays notliiii^ of an in volition or a now mode of pi nit* 
iiipf. And } ct tho occasion was such as to make it almost iinoerative 
on Gutenl/crg to inrntioii it, lor he had spent 1600 guilders of 
rust’s money, a])parently without printing anything,^ and was on 
the jKiuit ot hung robbed by the latter and having taken away 
Ironi him all that lie had made and done to give effect to his idea 
or invention. In the next testiuioiiy (H), *.c., tho earliest Mainz 
hooks with printed dates (1457 to 1467), there i*» cvidcneo that the 
lieu art of panting is not only not keptsceivt hnl liilly appreciated 
at Main^, an<l its importance fully lealiml and advertised; hut, 
though they speak of a “nova nrs iinprirtieiidi” and an “adiuyentio 
impiiinciidi,” there is not a syllable as to a Mainz invoiitioii or 
inventor. In testimonies Carol l)(the Ctiflwliton of 1460) there 
is again not one woi’d about on invention or an inventor, or about 
Mainz, Vet Gutenberg is supposed to have printed the Cafhoheon ; 
and it is inetvilihle that lie, who Ind been wTojiged and i-oblied 
by his two livnls (Fuat and Hehotdloi), slioubl agioo with thorn in 
(‘\ plaining and proelaimiiig the new ait, but neter with one woi^ 
assert his claim to tlio honour and profit of the invention, if ho had 
nude any, and should even omit his name, whereas ho saw his two 
rivals never negleet to print their imnies in full on every book 
which they published. Those who believe that Giifeiiberg W|as 
the inventor of printing but;gist that ho ke]»t silent, as other wise 
his creditors would have seizt'd his copies and his punting office. 
Hut this explanation cunuot be nceenUd ; for the vi'rbose eolophon 
at tiio cud of a gimuitic folio l»ook like the Oafhohron, published 
at a time when there w^ere perliups not more than thieo printing 
offices in the world, was calculated to <haw attention to its piiiiter 
and his resideiiie, not to conceal Jinn. Testimony F (1466) is no 
longer regarded as having aiiv reference to Gnt<*nbergor the inven- 
tion of inintmg. JI (U6S) was fonnerly thought to incaii ; ** I, 
the book, «iu cast {t.f., its t)pcs arc cast) in the Main/ city, and 
the Jiouse whenoo tlie type eiime (s'wliere the tyiK* was invented) 
jiroduced me. ” Hut of late cnis it has been shown that the aiitiior 
of the book, .Toliuiiu Funs, w'as Peter Sclioeflci’s pi ess-eorreetor. 
And, ns he no doubt lesidod in fjelioeffci ’s house, tho two lines evi- 
dent Iv mean : ** 1 am a littlo book oast in Mam/, and I w’as Ihjui 
( 2 =. written) in tho sunie house whence tho tyjH* eomes^ (- wheni I 
am printed).” Testimony I ^iilso of 1468) 8i»eaks of tw'o Johannes 
f Gutenberg and Fust) as the “prothoearagmatici libronmi rpios 
genuil nrlu Moguntiua/' lint this eertainiy means, not that tho 
lust printer’s of books were born at Main/, but that the two 
Jtiiiannes woi*o the ehicF juiiittrs of books (born) produced at Mamz 

Wlicn wo uow pU(*c* together the clear doi'urncutaiy testiiiromes 
(A to I) of the lust fourteen 3 ’car.s of pmitiiig (1454 to 1468) at 
Mainz, we see that they all coino fiom Mam/ itself Kvciybody 
eomieeted wdtli the ait speaks of it iu tic* most public and un- 
teservod manner ; its impoitam o is ns tully realized and ad ver*tiaed 
during that ]»eiiod as it rs in the present day ; the German rial ton 
IS even congi'atulat<*d on jiossessiug it ; there is never any aeeiicy 
about it , once ^aboiit 1156) it is even called a new art. Hut, in 
the midst of all thi^ publicity, the art which Mainz and (loriiiaiiy juis- 
sess is never said to have l»ei*n invented at Mainz. The auppoM*d 
Mainz inventor (Gulenbcig) even speaks himself on two occasions 
(ill the law suit of 145%*) ami in tlio Cffthohcon of 1460), but never 
sa)S that be had imide an mvciitioii. The archbishop, too, sjHiaks 
publicly ol fluteiiberg in 1465 (testimony F), niid rewards him for 
SCI vices, but does not .sjieak of him as the inventor of ])rinting, 
nor even as a printer. Nor does Pr Honieiv, in bis lettei to tbe 
archbishop (testimony G), in which ho refei*b to GutenlM'ig’s print- 
ing apparatus, call him the inventor of printing. 

In 1468 we enter on a new ]»h.ise in the liistory of the invontion. 
Even if wc reject teslirnony I ns Isung niendy local, ti\stiriioiiy K 
(1463) speaks of the ait of')iriiitiiig as having arisen in Germany. 
This testimony, howevei, does not eoinc Ironi Germany, nor from 
Mainz, but liom Italy, and is supposed to owe its innf»imtion to tho 
two Oornian printers who had cstablisliod a printing office at Subiaco 
in 1465, and in 1467 at Itonne, and wlio most likely loariicd their 
cTuft at Muiuz. Hut, a.s the two printers are meutioneil in the 
testimony, and as it docs not speak of Gutenberg, nor of Mainz, it 
^ is far more likely that it wa.s meiely derived fr<un the colophons of 
Fust and Schoeffor, or from hornntliing that (/ardiiial Cusa had 
heard during his embasaios iu Germany. 'I’o the Mainz colophons 
we must also ascribe (ft) tho two testimonies of 1470 (L) and (/j) 

* the throe of 1471 (M), all fiyo of which come fiom Fiance an<l Italy. 
At last, in 1472, wc find in testinionv 0 the invontion of printing 
ascrilHwl to Gutenberg of Mainz, hut it is mentioned ns a nifiioin, 
and comes from France, (iuil. Fieln‘t of Fans, w’ho gives it, is 
sup])OKcd to have hoard the mmonr fiom the three tlerman fwinters 

1 Tn line 42 («utenlx*rg ihstluctly declares that " he that he \%m under 
no Obligation tt> Fust to devote the firstSOO guilders to the woi k of the books ;** 
and, as Fust, by advancing the soeonti $00 guilders in 14V2, had beeonie Outeu* 
lierg's isirtusr, it seems clear that the foimer elai rood in 14.04, when the trial 
is calculated to have commenced, his money and interest becau*/ ^’UenlKirg 
had as yet not printed any tiling, 
s Yeuit is the proaent not tlie perfect tense. 


who commoneod printing at Park in 1470. But, as two thorn 
hud rcuhlcd, immediately before they came to Paris, in the nniver- 
sity of Haeol, and arc suppoeed to have Jetiriiod th^ir art there, 
tho rumour is ascribed to “ Bertoltf von llaiianwc,” who apiiears 
in the lawsuit of 1455 ns Gutenlierg's servant, and who was piiiiting 
at Hasi>l m 1466. Perhaps it came rather from infomatioii triiich 
Ftchet obtained from the St Victor cathedral, near Mainz, as he 
stieiiks of the art having been invented not far from that town. 
Testimony P (1474) again comes from Italy, from Home, and was 
^xirhaps derived from one of the German printers settled theiHi at 
that time. It merely speaks of Gutenberg, Fust, and Mentolin as 
printers, but says not a Word which even toadies upon the invention 
of the art. In testimony Q (1476) we have dennito mention of 
Mainz as the iuventress of tho art ; it is given os an addition to the 
Mainz colophon of 1463 (see I). In 1476 Mainz is again xiiexrtionec 
in a Cologne tostimoiiy (R), which gives evidonco ot research, as it 
is an amplification of an earlier one in which hlainz was not tiion- 
tioiiod. Germany, Gutenberg, and Mainz are again mentioned in 
tho Venetian testimony S (1488), which gives for tho first time 
1440 as tlie date of the invention. In the same year we have two 
earlier testimoniefl (P ami M) woiked into one (T), to the ettbet that 
i^irintiug was invcntwl either by Giitenherg or by Fust or by 
Jenson. Testimony V (1402), which states that printing com- 
niencetl at Mainz, is practically equivalent to <J. In 1494 and 
1499 w’c have three German tostimuiiies (X, V, Z) os to Giitenborg 
lieing the inventor of printing ; thf*se, how'cver, come, not from 
Mainz, hut trom Ileidolberg. Z is given by a ivlative of Gutenberg, 
Adam Gclthus ; and, a*t the latter lesided at Meulelberg, it i.s clear 
that he w’as the real Kourco of the other two Heidelberg tosUmoiiies 
(X ami Y). Two yoai's later, wdieii Wiinnhcling, tho author of 
testimony V, had left Heidellicrg, ho nscribed (00) the iiiventiou 
of printing to Straslmig, though stating that Gutenberg was tbe 
invontor. Testimony AA is recorded above to show the giH*at con- 
fusion that reigned in people’s minds about the inventmn. "Wo 
must oiiil to Uiesft te.stimoiries those of 1604 (EK) and 1606 (FF), 
which are owing to Ivo Wit tig, a relative of tluteiiherg, and a 
canon and the Kceiicr of the seals of tho Hi Vii'tor cuthediol, 
near Mainz, ofw’hKh Gutenberg had been u lay member aeconiing 
to Its liber frail rnitatis, Tims in tho jieriod from 1463 to 1606 we 
have (1) several vague statniicnts made in Italy and France as to 
the art of piinihig being known or nraetised or invented in tier- 
iiiari>, xtatementb whii h aiohc from the books and colophons pub* 
lished at Mainz; (2) one item of nunonrin 1472 that Gutenberg 
invented it near that town ; (H) two Mainz statements, of 1476 nml 
1 192, and one Cologne statement, of 3478, that it w'as invented at 
Mainz ; (4) three German statements ot 1492, 1494, and 1499, that 
Gutenberg had invented it ; and (5) two Mainz statements, of 1504 
and 1505, to the same etlect. It is to he iiarticuhuly noticed that 
the statements (2, 4, 5) which speak distinctly of Gutenberg Iwing 
the inventor can bo clearly tiaced to Gutcnbcig liimsidf and two ol* 
liH lelati'cs. 

Seeing then how slender tlie liasis is for the tuuUtion that Go 
printing was invented b> Guteub«*ig at Mainz, and that even thwdn 
blender basis was not laid till louitccii ycais nlur the art had Gi 
been fully established ond juoclaimeel in that city, we cannot be be 
burpribcd to find the trailition promptly contradicted. This con- tla 
tradiction wns made iu 1499 (tcHtimony HH) iu a Ohroniclc pub- 
lished at ( 'ologne. To facilitate tho umlcrstaudiug of this testimony 
it is divided above into eight beelious. The first (taken from Hail 
maun Si'liedd’s Chronicle^ 1498), second, sixth, seven tli, and eighth 
me no doubt due to the coin]»iler of tho CIiroMchy and must not 1 h* 
connouted with the third, fourth, and iifth, which, accoiditig to 
the compiler, are due to Ulrich Zell, a printer at Cologne, who liinl 
jirohibly settled there about 1463, ami had most likely learned Ins 
art at Mainz, as ho called himself clot lens MoguiitiniiB.” As 
Zell's testimony leaves to Gutenberg nothing but tbe honoiii o! 
iiaving |)erfcctod the art, various attempts have been made to cx 
plain away this account. As long uh no tyiKigiaphically printed 
JhnatuH had lieen found Unit could b© fitted into Zell’s ac<*oiiiit, 
it was argued that he meant nrintod from wo^idcn blocks , 

and this ai^ument is brought forw’ard even at tho piusent tiim 
Hut a praotical printer like Zell must liavc been able to exjircs'A 
himself to that effect if ho lind really meant to say so ; and, u*^ 
Mock-printing was not less practised in Gcrmaiiv than in 1 1 ol land, 
we could hfti’vUy assuran that tliing<i printed in Holland w'ould ha\c 
inspired the Oornian inventor rather than tho same thin^ piiuteil 
in Germany. Tlikt testimony GO sfieaks of a Domtun printed from 
wooden blocks may he ascribed to the notion arising at that time 
(r* 1638) that Mock-])rii)ting had given rise to tyfiography- HIiob 
also been asserted that Holland iu the ChrQ\Mfi iiieaw.s bmiiucrs ; 
but the OhmiicU is usnnlly very correct in gcogmphical 
It has iilso been suggested that Zell most likely learned m ait n 
Fust and Sohoeffer’s office and invented the iMissago to J*!® 
reputation of Gutenberg. wIm> hod been their enemy. . 

Las bwn sahl tliat Zell did not Miggcst or write the iwiswige ^ 
but it is hard to see how this can be maintaniod in face ot tne co - 
pilcr’s ourn s^temout to that effect. Tlicrofore* all these sugg 
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tions failing to woalcaii LViVs tosiiniOtiy, wo must see how fur it c.iii 
Imj broujjit into harmot^y with other ciTctmistancos and tho tcati- 
wioniea MM, RR, 8S, TJ’, V V, XX, Y V, which claim the honour of 
loarens the invention for Huutietu in Holland. Teetimonica RR and SS 
loster's do not mention tho name of the luvcutor. Hut tho funner is a 
Iftioui. mere introduHioii destined for a conijjlcto hook that was lost dming 
tho sioge of Haarlem in ] 57**1 before it was printed ; wc aic, thcic- 
fore, not entitled to nay that Van Zuren did not know the name. 
8S may have omitted tho name, lH»eauHo tho puhlicalion of Van 
Ziiren's w’Ork was in contemplation at the time tliat it was written. 
That Guicciardini (tt*stimony TT) in 1556 ditl not mention the name 
of tho reputed Haarlopi inventor cannot l)o cunsidered ns an in- 
dication that it was not known or had not yet been “invented*’ 
when ho wrote, ns his accounts of the cities of the nortlieni 
Xetherlands are all very moap'o and were for the most isirt 
derived from correspond<Miee. fn Junius’s aecouiit ( V'V), however, 
w'o find eveiy ])articulnr that eouhl bo desired. He begins by re- 
ferring to the dntieulty of viiidic'atiug the honour of the invention 
•lor Haarlem on account of tlio deep- rootl'd and geneml opinion that 
it took plaee at Mainz. Ifc then mentions tlmt Lourciis (Hon of Jan) 
surnamed Cosier resided at Haarlem “more than 128 years ago** ami 
gives us to underKtiiml that in the year imlicated hy that pluasc 
he invented tho art of jwinting. As Junius’s hook was not puh- 
lished till after his death, in 1588, and the two ]»refMce8 in it uio 
dated 1575 (he died 16th Juno 1575), the number 12*S is supposed to 
go back fiom the date when he actually wrote his account, whicli he 
is cnlculutod to have done about 15CX. Thus we get the year 1440 
as tliC sujiposcd diitc of the JJaaih'Ui invention, though, if wo liised 
our calculation upon the ilale of the preface, the year 1*146 or 1 447 
would have to be asaiiined. But, as Junius lultls that Coster’s types 
were stolon by one of Ins servants, ivho tied ixith them to Mainz, 
and establishing llierc a pnnting office printed within a jour's time, 
in 1442, two books ho must, if this latter date is correct, havo 
meant 1440. Hy testimonies \X and YV we see that in the 17th 
century tho date of the Haailein invention w’as first nut bd(k us 
lar us 1428, then to 1425; and since llx-u il has usually Ih'cu re- 
ganled as 1423, cs]>ecially after it was discovcied that the JIaailcm 
w'ood where (’ostcr is snid to hu ve cut his w ooden Jet tci s wasdestro 3 "cd 
during a siege in 1426. 

Tile researches as rcgjiids the reputed llaailem inventor have 
hitherto not been made in a maimer adeipiate fui acieiitilic pui poses. 
It would appear that by the jmshing back of the date of tin in\en- 
tion, in spite of duimis, to 1420-1428, tw'o inbabitaiits of llauilem 
have lieen mixisl up by tho Dutch autliors on tho subje<‘t, (1) 
JiOiuciis J.iiis/oon, w’lio never bore the siiiname Coster, and wdiose 
e\ist<‘Uco stems t«» be authenticated by tlo< iiineiit.s from 1404 to 
J iJO, WMH sheiifl, and a wine incichant and innkeeper, and is sup- 
)osed to have ditsl m 1430. About 1870, however, roscarelieK 
»rouglit to light that theie liud boon (2) a Lourens Juus/oon Custer 
at Haarlem, duly autbciitic.ited bj geiuune official clocninents as a 
chniidlei and innkeeper, fioni 1436 to 1 183, who went invay from 
U Huailem in the hit lei yeai. The name of this man and some genea- 
logical puiliculais known of him lit into the story of Junius, 
tlionf{h lliere ai<' e<*rtaiii paitieulurs iii Juiims’s account winch 
cannot yet be pioperly exjdiiinod. 

Junius liases Jus account of the Tlaaileiii iuieiitioii on three 
hooks, a J)ntch cdiLioii of tho Sfuridum Jlavitnife Sahnfioma, 
the l)iM‘h innh\ and the Tracts of Tetriis llisjiainis ( Hojie John XXI.) 
The first work, he said, was piiiitcd by Coslei himself as a first 
speciinen of his ait, and it would soem from Ins w’oids that he coti- 
Hidensl the work to be pnut-d with woo«lcii types. The tw'o Dutch 
editions of \h\* ^fpcculum, liow’iivei, wore ]uinted, like the two Latin 
editions of the same woik, with inoiable metal type, though in one 
of tho Latin editions thcie an* twenty leaves the text of which is 
printed apnarontly Imm wooden l)lu»*ks. Tho Jhuilnnnk and tin* 
Tracts* of ilisiianiis were juinled, Juniiis says, at Mainz by Coster’s 
workiiiaii with tlic types wliicli ho had stolen liom Coster Of the 
Hispanus TracLsuo l aitiou has yet eoino to light tliat would answer 
Jorly to Junius's doserijition. Hut of the iMnnatc wr Imvc four odi- 
)utch tions, all juMiited in the same type (i.) as tho four cslitions if the 

ypes. Hpccutmu With these sumo tyjies an* printed no less tlian six 

editiouHof tho short Latin grammar of A’llius Doiiatiis; and editions 
of this Hchool-lMsik printe<l xn Tfolland weie, neconliiKg to /ell lu 
the Cototjun ChromcU\ the models for the printing at M.nin, which 
comniencod about 1450. As there arc no ollmr etlitions of Donatus 
printed in Holland that could be placed bcfoio tin* jcai 1450, ilie 
claims of Jluarlom ainl Holland aiv based on tbein ; and we will, 
therefoie, bnefly di'sciibe tlie tyfios and books winch must be con- 
neeted with the Sftcculot IMrinalia^nw l Jhmntasct. ]\\st mentioned. 
Ill one of the editions of tho SpecHlam in Dutch occur two leaves 
printed in a (litTeiviit type(ii.) from the rest of the work. Tins 
type is ill its turn so very nmeh like another hp«* uifli whieh a 
work of Laur. A\illa {Pacclim Aforalcs) is printed that we link it 
(iii.) on to the two just mentioned. Then again tyja* hi. K in 
some of its o.ipitals, idnntieal with a type (iv.) used foi a wxiik of 
• XiUdovi(*us dft Roma, Simalaria Juris^ at the end of which, on the 
lost leaf, commences another work, printed in a ditferciit type (v.). 


Type vi. is identical with type v., except in its cajiital P, which is 
laiger. We have also workb printed in tw’o dilfcreiii types (vii., 
Mii.) which both show such a great family likeness to uucli other 
niid to types i. to vi. that it would not be advisable to .se]iarate 
them without evlilenee that they do not belong to the same oihee. 
With these eight types, whicli we <*ttiinot at present separate, forty- 
seven ditleieiit books were printed, so far us wc know at present. 
In type i.;— lour editions (two in Latin, ‘ two in Dutch) of the 
Sjt^calnm. Hummur tSalvatwiuv, a woik which consists of w'oodeuts 
with explaualoiy text undeineath; a ] hitch vei bioii of 77ie AVwi 
Tenth ntiat TMtlnis*, one Donattut of 27 lines; two ediiiojis of 
Donatas of 28 lines; a hitanjiml JSooh in J6nio; throe editions 
oi JionatuH oi 30 lines , one Jiuttaius, in French, <it 29 and 30 lines 
on a iiage ; four editions ol Dw'lrtuak of 32 lines ; one tJatimt» 
iHJtcha of 21 lines. In Ijpe ii.t two leaves onlj fl9 and 60) ut 
one of the Dutch editions ot the fipcnitnat, Jii type iii — Laureic 
lius Vnlli, FacetttV Moutlr% kv. in 1ji»c iv.: tour editions (‘f 
iJonafus ol 24 lines ; Liid. (Poiitamis) ile Roin.i, i>nftnilana Juris , 
Lud. (Pontanus’' dc Roiua {'), Treatise, uu ('anatmal Jjain[{), In 
tvjic V.:— Pills 11 , T/arfatiiA tt Tjutaphai fpiiiited at the end of 
tho Singahtcm ,/a/, si , (iuil. de Salhelo, he Sutiitc (^orpons; one 
Jhiattus of 26 lines ; twe editions ot Jhtutlus of 27 lines ; one 7)oc- 
trhta?evi'20 lines; one Dmltinuli ol 2S lines; one Ihcttlvalcoi 
29 lines; one Jivctrintilc of 32 lines; i'atuniv IUs1icha\ (luil do 
Salicoto, A* Salute (^or/tont, logethei with 'fui reereiiiaUi, J)e Salute 
riusIL, 7'rurtatusdi Amnrc^Lv.x Pmdai of Thebes, 
JIomencsR Spitotue, cuni Trujaiume Pii IT. ; anotbei edition of the 
Haiiie w*otk. In typo VI “onc J hn at u s oi' lines; one JJunatus 
ot 27 lines. In Ijjw* mi.:— one Doualus of 27 line-i. In 1vt>c viii . 
— an ^tbcccihminu of two leaves and a Jtiuiatus of 31 lines.” 

Tvih.* V. must have Im-cu in oxisimce hefoie 13th September 1 171, 
as there is evulcjici* that a C()])y of tho Saltrcto^ jmnted in Unit 
tyjM*, was Inniglit lor the nimidstiry of St James at Lille by its 
abbot Conrad du Moulin, wlio lillid that office from the ciulol 1471 
to 13th Scpiemher 1474. As a work in this tjpe (tho Tracts onJ 
Kpitaph'i of 1‘ius II.) IS jiriuted at the end of the Suvjutanti Juris 
ill tjpo IV., we maj assiiine that this tjpo existed a cousidcrablfl 
tunc befoie typo v. As tile books pnntell in t\pcs iv. and x. show 
gioator ]irogiess iii stjle and woikni.inship tlian tho Inioks piinled 
in ty^K's i. to m., wo must assign the latter to an cailier peiKul 
than the former. Then* is indeed positive eiideiice that Ivpei. 
must havo existed a (onsulcrablo time heforo tho end of 1473, as 
fiagmeiits of a Jhnadiis piiiited in tlnit type wen* uv*d by a book- 
biiidtT at Haarleiii to strengtlicn the hinding oi an acLOUntdiuok of 
the cathodnil chuich m tlmt town lor tho jcai 1474 From Iheso 
fails alojc we may siif«*ly assume that none ot the loilj-seNeii books 
can bo dutul alter 1474, oi, it* any, only a few m typos x^ and vii. 
On th'' othei Jmiid, lorn ofthewoiks m type v. iiinnot be dated 
boioie 1158, f they ben the ii'iiue oi Pins H., who was not dieted 
]iopc till that jeai. Wlien w»* consnlei that thcie an* twenty diflei- 
eiil editions ol the Jhuatus ]iuntcd iu tliesi ty|M‘s, and jihns* an 
iiileival ol about eighteen nnmths bctw'een the sneecssn <• eilitions, 
xvo get a ])ciiod ot some tlnity jtara fiom about 1415 to 1474 lor 
the issue of the twenty editions,* That wc leueh tin* jcai 1145 by 
.such a calculation is ]»uri*l\ a<'iidciital , but then* is evidence that 
in 1446 and 1 151 punted^ DactnnaUa weic lH»ught at Hrnges and 
Vai‘ in'ieiiin s ]>v Jean ia* Rubcit, the nhbot ot ( amhiay, a»‘ci)rdiiig 
to two culms in liH diary, incseivnd in the arcliiies ut lalle. 
And, asxvckiiow jxisitmlj that tiicii* was no jninting done at Maiiiz 
befoic 1454, nor auj where else so eaily, wm* <aii only apply these 
entiles to the Ihictiuwha jninted in Holland in tin* saniu 1yj)e.s as 
the lour cihlioiis »»l the Sjtrculnni mn w'huh ilunius based the tiii- 
ditiou of the liaarli m iii\cutum\ and six «diti ms of the Donatus, 
whicli wc ni.i> fit into ZcH'b adimnt That the ulilioii.s of the 
SptcufutUj of tin* Jhuiatus^ and ot the Ihctnualc jji Ijpe i. may be 
dated ns eailv as 1415-1451 is clear when wc conipaie IhciU with 
tho earliest piodnctsof Mainz jninling, forxvlnch the JumatusiSf 
according to the Cotoata ('hrutia fCfWV\rt\ asmodcK. Foi instainc, 
no dilforence in workmanship »mu he di tect<*d In tween the Jhmntusts 
irinted in Holland and tin* Unco editions of 7^/ not a v in tin* 36-line 
lible tvpc and tlic lour editions of tin* same in tin* 12 Inn* ilihio 
type, all seven ]>rcsumahlv ])riiilcd at Mainz .and In foi** 1 156. Xur 
is the workimiiiship of tin* Spntila {\\\ t>pei ) oi <*1 tin Facttt.v 
Morales (in type in.) diHereijt fiom oi kitci ll>.iu uj.m of the Manx 
(Milto/icau of 1460. 

It has been pointed out aho\ e that tin* lust prodintiot the ait 
of }»rintiug wen* not nie.int to 1 m* anxUnng hur taiihtul inntutions 
of inarnisi ript liooks, and lint no matnud deviafjons fnmi the 
genet d plan beeomc obH-n.ible till .*iIm>iiI 1173-1 177. Nowhere is 
tho plan of the AIS. ]>enod moie slmilv .nlhend t»> Ilian in the 

1 Twenty le*n es of one of Hit Ltilni eilitnms .m ij»|i nt’utl) piiiittil lioiii 
vrotwU’n lil**eKs, the ^exl as well ah tin en^niMn/" 

» Per n ih tulleil hsl ol these hooKs. and hn(h( i ,»n(ienlais reK.mlin^' them, 
see 11. HcssiIh, Jhiarlcm, tin' Hitthfilan nf VmiUiui, l.iMid'Oi I'^ST, i> V * »/ 

• T}ie;ih]x)t s] teaks of Ihictriuuhn “jji-lfe’ oj ' )« Ue/ en inoll**,' .nnl tin |hiase 
is, ah Ihsimni {Ornfmc, I o; si/ ) shows hv ei^*h1 eviitiiples ftoxn !•<< t the >ear 
when printing la hist oftltmllv spoken ol in J'min*- «o l^oa, aiul down to Uia 
piuHcnt day, applied to tvpog»aphieall>-pinde(l hooks only 
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foriy-soven books of uLidi ^V»* an* 'I'liry an* all nitbont 

higiiatiires, without initial din'ctois, wnhout hyj»h(*ns, -i\itljout 
ratrliworils, tliut is lo say, Mithowt any id those eJianiel eristics 
which w« SCO gradually, one after" the otljcr, come into almost 
/,'eiioyal use from 1473 (if not. c.ulici) to 1 iSO. The four editions 
of Ihft arc all entirely punted anopisthographically, the 

woodcuts at the top ol the pu^(*s as well as the exidaiiatory text 
(in type i ) undeineath, which uoiild haidly he Iho ease if tho 
hooks had hecn punted afler 1471, t\heii the jmntin^ of woodcuts, 
together with text in movable tyj[M*Sj liad already la*cn known lor 
eleven ytais. 'J heir types liavo nothing in eoniinon with any of 
those Ubed in the Netherlands after 1473, hut iciuind us in every 
lespcct of the earlier pciiod of tho Duteli Mock -hooks and AISS. 
They are all, so far as we know, without a^y lolophon (except sueh 
a word as crpltat)^ which W’ould, for a collect lou of loity-seven 
hooks, he incompatible with a ]»eriod attcr 1 171, hut not with tho 
cailicr period of the block-books and MSS. J^hneover, out of tho 
lorty-scvcn hooks no less than thirly-hxe an* punted on vellum, 
which is incomjKitiblc with a penod after 1 171, wlicn pnntin»^ on 
jiaper had become univ'crsal, but not with tlio lailier ]»eiiod of tJio 
AISS. 

InvGU- Then* i.s, therefore, no reasoii whatever lo discredit ZclTs statc- 
tion at inent in the t'ologne Chro melt’ oi 1 4W9, tliat the Jhimtuses piinted 
Haarlem iii Ihillaiid wcic tho models, the “ hc*^innnij^ *' of the ait ot piint- 
by iiij^, at Alain/, iioi tlnit of liaihmnus Junius m Ins Jinlantt, that 
Coster, printing was invented at ITaaih'iii by Lour<‘iis Jaiis/oon tVtei. 

The two statements were iiiadi* imh pfinkiitly ot ea< li otli“r. That 
of Z<*11 must he rcf'uided as a dnect eontiadiction ol the vaifuc 
lumouis and statements about an invention of printing' at Main/ 

I in lictmaiiy h\ (lutcnhei^, whn h j'l.elu.illv crept into ]iiint in and 

alter 14d8 in Italy and Kianec, and wlnili ioiind theii wav into 
tier many about 147d, aftei Main/ and in nnanv had rriven the 
j^ieatest ]»uhlieity to tlie existenei* of the art in then midst toi moie 
than twentv-two jeais, hut had been .silent about an invention 
and an invi‘ntoi. And, thoupfh Z'‘I1 ueioidsto Main/ the lionoui 
fif liavin^f iiiipioved tin* art and having made it moit aitislie, he 
denies it the hoiioiit of having inv’cntMl oi lieyun it, and this latter 
honoui Wild never i hum si by that town hebue 1 17d Juiiiuk’s 
aeioiint Is the emhodimciit of a local (ladition at 11 \ iihm, the first 
wiitten traces of which we have in a jiedioiee (testimons M.Mjot 
the fannlv of the lepiited Haarlem inveiitoi, winch must haveex- 
isUsl at loast as eaily as I.VJO. His a^'rount has hisn indinvtl> 
eorilirnied by the findintt of sev i ral fia^'nients at llaailem, all hehnif?- 
iug to the grouiH ol ]»o iKs mentioned aliove, hut still inoie by the 
disioveiy of seveial fragnieins ol the Jhiuatum’^ punted in the 
Specuhdn t}pe, all used as binder’s vva.ste bj Cornells, the book- 
biiidei, the very iimn whom Junius alleges to have been the Kervaiit 
of Costii. As* the ease atamls at piesent, Iheietoie, we have no 
choice Imt to say that the inveulioii of piinting with movalde 
metal types took pla< e at Ilaailein about the year 1 1 lo b\ I.ouiens 
Jaiis/oon Costri 

KtH'lif TffiHSi (iml their Jufliruyiiluu, 

Wt* must now bike imlice of two tluMines or Inulitions 
wliieli liavo been current for ii long: tinio as to .some jii 
tcrv(‘nin^ htngce betwcoii the art of Idock jirintiiki^ aiul tho 
art of printing with iiiovahk* cast types.^ Om* theory or 
tradition would have it that tJio inventor of printing, after 
the itlea of .single, individual, movable tyi>es had arisen in 
Ins mind, ]>ractised his new invention tor some consider- 
able time w'ith wooden types, and that lie ctime only 
gradually to the idea of movable ty|»es cast of metuL 
Wooden Junius gives us to umler'.tand tliat in liis opinion tlie Hutch 
typett. Sprcuhtm wan ]»rinted wuili .such wooden types. Of Johann (Juten- 
berg it vv'iis aH.seited that he pruned his lost Ihble with wooden 
types. The AIjiu-i jisalter, printed m 1457 hv Job. Kust and IVter 
Sclioefler, was allegcil to have h/*cn pmitcil with wooden types, in 
wliich ease the 4th edition, ]Mihlishe<l in loOi, .and even the mil 
edition of 1516, would he niiutid with wooden types, the same 
being used for them as for llic e<litioii.s ot 1 I.j 7 and J 4.50. TheiMl. 
Hihliaitdcr wms the fiiwt to speak (in l.’>48i oi hiieh types and to de- 
" scriiie them: iirnt they cut tlieir letterH, lie sa.vs, on vvood-liloek.s 
the .si/.e of an entire page ; Imt, because (he hihoui and (ost ol that 
way w'as so great, they devised movable wooden tv'pes, peiforated 
and joined one to the other by a tUrotid.- llihliander does not say 
that he iiad ever seen sueli types himself, hnl Dan. Speckle or 
S])ecklin (died 1580), W'iio ascribed the invention to Menteliii, asserts 
that lie saw some of tlu'se W'oodeii types at Strashurg ^ Angelo 

1 We do not ullmlc to Tntlieliirs assertion Ihsf thi rathnluoti of HiiO wns 

f irlnUsI from wiKidcm lilm'ks ; foi this atorv. whudi hr ilrehors lir liad heard 
rom Petrr Sclioefler, if iL were true, wnuld lirlonn to the histopv i»f block’ 

S nntlny. Nor need we speak of jBei{;eilaii(iM'H verach (I./41), in which he <Um- 
inctly alludes to •’•irved IdoekH. 

9 rommfntatM de Jtatione Coinimnl Onniuvi tiuguarumet llterarim, Zunch, 
lt4ft p. 80. 

* Caron. Argent.^ MS., ed. Jo Schliteraa, p. 442. 


Koeelia asserted in 1.501 that he had seen at Veiiiee tj’pes perforated 
and loiued one to the otlier )>y a thread, but he doe? not say 
W'hother lliey weio of wood or of inetal.^ In 1710 J*aulu6 Tatcr 
asserted that he had seen wooden types made of the trunk of a 
box-tree, and perfoiated in the eentie lo enablo them to be joined 
together by a tliieail, onginatiiig irorn tlic ollieo of P’ust at Alainz.* 
Hodman, as late as 1781, saw tho samo types in a wonn-eatcii con- 
dition at Alainz ; and Fischer stated in 1802 tliat these lolica 
woiH) used as a sort of token of honour to be beitovved on worthy 
irontiee.s on the oeeaMon of their linisliing tlieir term, 
ieshles those who believed in theai* wooden types Irom the fact 
that the letters (especially in tho H})ecnlam) vary among themselves 
in a maiiinr which would not he the case hud they lieen east fwm 
a mat 1 IX in a mould, ih<*re weie authors and iiraetieul printers who 
attempted to cut them.sclves or to h.*ive <*ut for them some such 
wrooden type.s as were allegisl to have been useil by the early 
jirinters. Some of them ( amc to tho com hwion that such a process 
would bo i|inte luaetieuhle ; otheis found by exponnient that it 
would, in the ease ol .small types, he wholly inijmssihle. Up to 
the present time no liook or document has come to light which can 
ho Uhserted lo have been prinled with such bingle, movable, wooden 
ty])es. Hut ne.jrlv all the cxpeMiiients to wdneh W’C have alluded 
weio nmde with the idea that tlm inventor of jinnting, or tho earliest 
printers, started, or liad to start, with as Jingo a supply of type as 
a modern jirinter. 'I’his idea is erroneous, as it is hanlly any longer 
denied that, for a good many yeais after the first apnearaiiee of the 
art, pniiteis printed their hooks (large or small) not ny quires (qua- 
leiiiioiis or qiiintei nioiis) hut page i»y juigc.® Therefore, all coii- 
sideiations of tin* e\j>eriment<*is as to the imjiraeticahility of such 
wooden t ypes, on iieeonnt of tlie tioiihle and length of lime reijuired 
fo! the Hitting of thousands of rv(M*s, tall to the ground in face of 
the tact that tin* eailiest printers nquii* d only a very small quantity 
ot tvpe, in spite of the ]M*euliar lor ms leoiiiluned letters, lettei-s 
with eontraetioiis, Ar.) wlindi wcie then in vogue 

The other theory woiilil liave it that between block- 
printing and printing witli movable cast types there Ava.s 
nil intermediate stage of printing with “ sciiljito-f usi ” types, 
that is, types of which tin* shanks had been cast in a (piadri- 
hiteral mould, and Iho laces, /.c., the characters or letters, 
('iigraved by hand uftenvurds. This tlieory was snggestecl 
by some who couhl not bilu*\o m W'ooden types and yet 
wisln‘d to account for tho marked irregularities in the types 
of the earliest ]irinted books. 

(leiardus Meeimaii, tlie<hn*f (bnnqdoii of this theory, based it, 
not only on the words ot I Mle.s (*'#/;<«/ rv, m 3), who ni 1.502 de* 
M nbed Alain/ as the city “(pin* ])iima seul}>sit solidos ivie ehar- 
aeteres,” hut cui the fieijUeiit leeuireiiee of the wonl beitlpfifi in tho 
colophons ol tlieeailv jiiiiiteis ilor.h*uson aiidHnsm'i «d Strasbiiig. 
see p fim ril)ove) Sensensi hmid lu 1475 said that tlie r.»(5 e Jub- 
f/amnny w.is “lut {insmlptns), and that he had ‘Nut’ 
the woik of boml*ai<lns, In rsnlta'tmn Aleennan iil'«o espl.iincd 
the .‘Kiouiit ol the jiiveiitmii ot pjiiitiiig by Tiithemiiis^ as mean - 
nig that, afler the rejeetnui of the liist wooden types, the iiiveiitois 
diseoveied a method of tasting tlie bodies only ot all tlie lolteis of 
the Latin alplialu't from what lliey ealled mail ices, on vvhidi they 
cut the taee of each letlei , mid iiom the same kind oi matnees a 
method vv*as in time disioveied of easting tin* eoiupleti letters of 
sufiieient liarduess for the jire.ssure thev liad to beai, vvlin-h letters 
they vveie betore that is, win n the botlies only were east - obliged 
to iut.** In tins way Aleerimin ixjdmneil that the l^ptn/han wuh 
])riiited in Kculpto-fusi ty])e.s, nltboui:li in the one page of which ho 
gjve.s a faesinule tliero me neaily 1700 se|)arutr‘ types, of which 250 
alone are e’s. Sehoejdiin I'luinied the same inVention for Stras- 
burg, ami Iwheved that all the eailiest hooks piinted there w’ere 
produced by this means. Hoth Medinaii and .Sehoeplliii agreed 
that engraved metal types (/i/hvc in wre, sriilpltt) were in use toi 
many years after the invention of the punch ami matrix, ineiitioii- 
ing among others so piinted the Alainz ps.dter, the Vatholmm ol 
1460, the Kgge.stein Jlihie nf 1468, and even tlie J*rieceptin'ii<m 
Nider, printed at Stra&huig in 1476. Hut the great ililfieulty eon 
neeted vvilli the proeess of first en.sting the shanks ond aft ei wards 
engraving tho faces of the typ<*s lias become apparent to those wdio 
have iMailoe.x]tpmneTifs , and it seems more ]>ri>lnihle that the feiiiis 
srnlpnr, wcujpcrc, iuscnlpnr are only a figurative allusion to tlm 
first nns’ess towards producing the types, namely, the euttuig of the 
puiieJi, which is artistically more important to the fubrieatUui ot 
types than tho mcehniiieal easting, — all tiio more as Sclioe/Ier in 
1468 makes his (Ira m mat lea VeluH Mylhmlea say, 

4 Ih’ HiblinthPm Vatimnnf Home, 1501, p. 412, 

9 T>e ifPrmnnifr Mtfurulo, Jifapsie. 17t0, p, JO. 

9 Keo, for instnnro, W HlAdos, Lifp nfCiurUm, i. 20 

7 Anmilen Uinfati(fietnKf>tU. 4)i\ : “r<NthH'CinvenltH RiiceesHenintswbtliiorft, 
inveimniiitqiie irio<lum fimdemli formas omnium loitini alpbabeti lltemnim, 
quR» Ijsu matrices nominal>aiit, ex qiiilmb ruisum wneos sive stanneoB eliarao* 
teres mmlebant, ad nmnoiu preBsuram ButnoienlcR, qiios prlns nmnibu« »cinpa» 
hunt '* « Originas TgjMgiajthlcu:, The Hague, 1700, ApinsnU., p. 44. 
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Mninz,’* an expression wliicli could liai’dly be anything; but a figura- 
tive alluSion to tbo casting of the types. 

>68 Omuting that all the earlier werks of typography jiro- 
' ^ served to us are impressions of casl inetal types, tluTc an*. 
^ still difiercnecs of o]>inion, espucially among practical 
])rintcrs, as to the jjrobalde inetliods cnijdoyed to cast tliom. 
It is rousidered unlikely that the iiiv(*nU)r of jirinting 
jiasgod all at once to the ]>erfect typography of the punch, 
the matrix, and the nioubl. Bernard ^ considered that the 
types of tlio Sprruium were cast in sand, as that art was 
certainly known to the silversmiths and trinket-niak(‘rs of 
the ITith century ; and he accounts for tlic varieti(‘s observ- 
able in the shajics of various letters on llie ground that 
several models would probably be made of each letter, and 
that the types, when cast by this imperfect inode, would 
require some touching up or finishing by hand. He ex- 
hibits a specimen of a wonl ca‘Nt for him by this jirocess 
which not only proves the ]H>ssibility of casting typt's iii 
iliis manner but also shows the same kind of ii regularities 
as those olwervable in the t^pes of the Spfcvhm. 

but licioug.iin it isnrgucd that iii tvpcs c,*isl l»y tins or any other 
primitive method there would lx* an ahsciicc of uiiilbrn'ity in wJiat 
founders term “ height to jiaper.” Some types ^voul^l stand higher 
than others, and the low ones, iiules.i laiscd, would miss the ink and 
not appear in th« impression. Tin* eoiiipaiativc raiity of faults of 
this kind in tlie Sjh'cahun leads one to siipj>o.se llnit, if a ]>roeess of 
8and*ea.stiiig had been adopted, the diHieiilty of uneven heights liad 
bee.u sunmmiiteil either by locking up the foiiiie face dowiiwaids, 
or l»y perlonitnig the tyjie** either at the lime <»f iststiiig or .ifhi- 
wards, and holding them m their places hy means oj a tlinsid t»r 
wire. To this eaiibe Otth-v attiibiited the nunieroua iuis]uinis m 
the to eorrecl ulin h uould luive involvisl the uiithieail- 

ing of every line m which an eiT»u oceuried. And, as a still nioio 
striking proof that the lines were put into the forme one hy one, 
in a pieee, he shows a curious jmntei’s blumler at the cml of one 
jiage, where the whole of the last ieicieuc<‘-hne is pul m upside 
Ilowm, thus : — 

Boe huaiK hc^pot {tlapctitic cuar nirt tiuctettoc. 

ii 

A “turn” of this magnitude could lianllv haMj oieuitcd if the 
letteis Jiad he<‘n set iii the foime type by type. 

Anotlior suggested mode is that of ousting iti clay mouhls, 
]>y a method very siiniJar to that used in the sand process, 
and resulting in similar peculiarities mid variations in the 
types. 

Ottlcy, who w'as Dip chief c\j)oneiit of tins fhcoiy, suggested 
that the types weie nude by ]Kiuniig melted lead or othei soft 
metal into moulds ol e.irlli or plaster, .ifler the onlinary inaniiei 
used from tunc iinnienioiul in casting st.itiic.'j of l)ii»n/<* and otln r 
articles of metal. iJut the mould thus formed (oiild iuidly avail 
Jor a second (Mstiiig, .is it would he .‘.(arcidy possible to cxtiael the 
type .after casting without hreaking Die idav, and. even if that coiikl 
bo done, the shniikiug of the metal ni cooling would be aj»t to 
warp the mould beyond the possibility of fiuDn'r use, Ottley fheie- 
fore suggests that the roiistant reiicwul of Dio nuiiihls < ould !>« 
effeeted liy using «)ld types east out of them, attei being touched 
up by tbo graver, as models, — a pioecss wlinh he thinks will 
account for the v.iiie.tios ohservablo in Dn* «lilleicnt letteis, bui, 
which wamld really cause sueli a guidiul deicnoi.itioii and attenua- 
tion in the tyj>e, as the woik of casting pi(tgiesM*d, that in the end 
it wmuld leave the face, ol the letter unieeogm/anb’ as that with 
which it began. Jt w^mld therefoie be iiioie leasonable to suppose 
that one set of model.s w'ould be used for the pic})ai.itn'n oi .all tin* 
moulds iicccss.ary lor the Ciisling of a siillicioiit mimlM'r of 1\j»es to 
coiiqiose a page, uinl for the ]»eriodical leiiew.il of the moulda .all 
through the work, and that the v.aiiatioiis in the f\pes would bo 
due, not to the gradual glaring of the i.iees of Die imxhds, but to 
the ditVerout skill ami exactness with wdiich the. su<s*essive moulds 
would be taken. It is evident that the sand and d.iv methods of 
(•listing types above described must be slow The time op< upied 
after the hr.st cugraviiig of the models in ha muig, ili} iiig, ainl clear- 
ing the moulds, in cnsDiig, extraeting, tMuching up, ami possddy 
perforating the tyjK*s rpquin*il for one page, would exceed the tune 
required hy n practised xylographor toi Die eiittiiig of .a page of 
text upon a hhx'k. but ho that lm.s gone thiough Die trouble of 
casting sejKtr.ile movable types liiis a ile.ir gam o\ei the w(xxl- 
block jiriutcr in having a fount of movalde types, wliuh, even if 
the metal in which they \vi»ie east, were only soil l<*ad or piwvter. 
might be used again and again in the protlue’tioii of inv other page 
of text, wdiile the W’ood-hloek can only produce tn c oin' ]mge w liii h 
1 Ongtne Ue l'Jmi>rhiUirlet i. 40. 
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it eolitaiiis Moreover, only one hand could labour on the xylo- 
g)ii]>hie block; hut ni.inv hands could be eiiiplo,>ed iii the mould- 
ing and casting of t^pcs, however rinlc they might lie betnunl 
st.ites that the artist who ])ioduce»t for him the few* hand-east types 
shown in his woik assiiiHi him 1ii.it a w oik man could easily juo- 
dme a thou.sand such leHiTsad.iy lie aNo states that, thougli 
e.ieli httei icquiicd sijuiiiing ali. i « . 1 st mg, there was no need to 
tone!) up the Jiues 

T luTo rcnia]n,s yet another sugge.stion as to the method Poly- 
in which ilu* types of the rude school may have 
]H'«Mlnccd. This may lx* dcsciibcd as a system of what 
the founders ot sixty years ago called polytype, xvhicli is a 
ca.st or tac.simile copy of an engriuod block, matter in 
typo, Ac. 

Ji.miliiiiet,' who is lespoiTible foi tin* sugg.‘^ti(.,,, h.ised iijxm a new 
tiMiislalion oj TiiDnmms’.s miiMtive, expl.uns that this process 
ie.ilb im .Ills an e.iDv' .'tdi'ption i»t sit leiitv jie jp 1 hinks tlint the 
just piinlius may tuve dis< oveied a w.iy ot mould .ng .i pagt ol some 
work an Aljr,nl,tinfin m (ooling iii‘ct.jl, so as jo get a matiix 
phite inquessum ol the whoh* j».iir, . Dpou tins mitiix tiny would 
]>oui a liquid mitfil, and l»v tin .iid of a lullti oi e\lindei picsstho 
iused iiialter c\ eiil^ . sn I'l*. In make it ]xiietiate iiiti» all Dn* hollows 
and loinois ol the jettris This labht oi tin oi had, being easily 
lifted and tlelaebed iiom Dn imilnx, would tin n .qquai as a^suilace 
oj metal in winch tin* leltns ol Dm nlplialx l stood outieveised and 
111 rclici. These hdti is < ould eisilv*^ h»* di tachod and rcndeied mobile 
hy.i knife Ol otliei sliaip mstruiiienl, and llm ojieiatnui could Ix^ 
repeated a Imiid red limesud.i\. 'I’lie inel.il laces so pioduecd would 
bft lixed on wooden sliinks, t^pe Ingh, ainl Die foimt would then 
lx* complete Laminin t's h\]>othcsis was endoised },y Fiiinin- 
l)id<*t, the niniwiied U pe-loiiinlei ninl ])iintei ot Lambmet’h day 
but it is mijiossihle to siippoM* Dlut the Mam/. ]>salter of I4f>7, which 
these wiitcrs jK>m1 to ,is a spis iineu ot llihs iinxle of execution, is 
the impiession, not oi t\pe .it all, but of a culhelmn of “lasts’' 
mounjed on wood 

Whatever xalnt* lliero may l»e in tin* abnve tlieories 'with Shape of 
regard to tluj movalde types of tin* iiisl jnintiT, certain 
js that the sliape and nuinnlaitnre id tlio ty]»e.s nsed^^^'®’ 
as early’^ as r, 1 170 do not seun to li.ito difieieil materially 
from those of the ]ire.sent tyjies. 

Tims is e\ nlcnt (H tioiu Dn* sliapc of tin* old tvpcs wliieli wci« 
diseovired m JS?S m Die lud ol the nvci Sabin, near ].\oiis, 
opposite the sjfe ol oin of the 1 btli-eentiii} piinling houses ol that 
(ity, and which tlieiv is reason to Ix'lieve belonged once to one o** 
those presses, and wen* used by Die caily pimteis of L>oiis, (2) 
iiom «i p.ige 111 .loll, Nnlei's Lfpra Momha, punted ly Conrad 
Jloiubuii Ii .ii ( ojogiie in ]47(>, wiin li shows tin* areident.il impies- 
sion ol a tvp«, piilletl up fioni Us plin e m tin* muiisc of punting 
bv^ the mk-b,ill, .ind l.inl at huigtli upon tin* f.n e ol Die loime, Dms 
leaving ils ex.nl piolile nid« nted upon Dn* ]i:nfc , i,‘{) tnun an 
entirely sinnkn p.ig« ilol I'M m /.^/xv ib AnciZ/bxs m* /-Ls/zs G’boms/r 
C<ilogne, <* 1 lt)S Kioiu Dn small i ik h* .ipjiemng m the 
tv^o I.ist-mentnuied l\p<s,it is ]»lc sinned Dial the h D< is weie pieieed ' 

l<it«*ially bv .( (iieiiln inde, whnii dni not p<inti.'itc the whole 
thnkinss of the leittr, and seivcd, like tin* link of nnxiein types, 
to eiribh* Dn* i*<»m]M)sitoi to MI bv tomb v\ lin b way ti> set tin* letter 
ill his stnk 'The l.n t Dial in theso r\\»* lases Dn* jitt«*i was juilletl 
up iioin the forme seems show that ibe line ioiild not h.ive beer 
thre.idf'd. 

Vine. Kmesrhi, Af*// tt Stoi .snj>nt ht Sftnnpftm t!t JiipoU 
tFloienee, 17*'l, J) 4‘,> gi\t‘s an exii.iet fioin the n, si book oi the 
Kipoli piess, about 1180, by vvliieli it appeal, tbat sticl. biass, 
eop|K*i, tin, lend, and uoii wne wi'i’e all used m the immulmtuie of 
ty l>es at that peiiod * 

The history and nomcnchitnrc of tin* (.nlic.st types arc History 
practically a continuation of the. liisloiy and nonii ni latiirc 
of tin* charai'tcis figured in tlic earliest Idock hooks, typea 

engravings, and jMSS. For in.stancc*, ( hdliii t vjK* was first ^ 
seen about tlie y'car 1 1 1.‘> ; hut it slionJd nnf he foigottim 
that tin* (h)thic xvrjling, ot 'which that tyjn was an muta- 
tion, was already known and used about tin* second liidf 
of the 12th centuiy. Again, tin* ]uin* boniau type, wlinh 
ap}n*arcd about Mt)l, i.s indliing but an iniit.ation of what 
ill pal,a*ography is c.ilh‘d tin* (’aroliin* iiiiiiusc ide, a liatid 
'writing w’hicli wais already fully devclojx*d towards the end 
of the 8tli c<*ntury. ( ’onsecjuently', details as to the hi.story 
and devclojiineiit of the xarions types piojieily' belong to 
the .study of J^alaookai’HV fy.c.). 

8 (fritfinr iJr Vhupf ,mi i n , Pun , ISK), ' \(t]. s\i», i m7 

* On tlif* nlxwi* tlifinici AiiU ♦yi'*'*’ T Ih liml, Olil I ntjh»h Mtrr 

Fuundnegf pp 3 ‘Jll. 
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TYP0GRA1»HY 


‘ [terrojaoukli.' 


Til© broad outlines of the history of the earliest types 
are as follows ; 

Gothic, Goiiiio of tho angular or poiiitod kind, was first uaotl by tlio 
Haarlem juniterof the i^pecuhinu Jknm(u% Ac. (see spocimeu No. 3, 
taken Irom the Britisli Museum copy of tlio Speculum Jiuniaum 
SalcatiOHhs^ mixed Latin edition), proHUinably c. 1 345. An ontuoly 
similar but largct type (No. 2, taken fioni 1 lie Biitish Museum eo]»y 
of Ludovunis ll*ontanusJ de Aoniu, was used, piesuniably 

)»y tho same printer, e, 31660470. (lolliic typo appeared in 
Germany as aoliiueh tyiw in 1454, in the Jil-line iiululgenre, jiro- 
suntably printed by Johan Gutcniicrg at Maim: (No. 3, iiom tho 
Gottingen copy), and in the SO line indulge nee (No. 4, taken from 
tho British AIuscmuh ropy), ]»riuted hy Peter Sehoeffer at Mainz. 
Typo No. S ^\as also used about tlie same tuuo for tlio SC-line Bible 
and type No. 4* for the 42 line Jhblo, Two inueli luiger Gothic 
tytios appeared in the j»saltor ot 1457, luihlished by f^ist and 
Sell ^ 


Bastard 

Jtaliau 

or 

Boman. 


Boman. 


Bnrgun* 

diaxi. 


Sehoeflbr'(seo Bernard, 'uviqUr, ]d. vii.)' lu Italy Gothic type 
aiipcars in 1468 (No. 5, taken tiom the British Aliisenm copy of 
Cieero, JJc Oratorc publislied at Koine hy II Ir. Halm, 16th llecombtT 

1468, in small Homan typo, with inijnint m CJothie)» h'lt in a more 
lounded form ; it is prac*tieally the oidin.uy Italian writing influ- 
enced hy tho Gotliic. In Fiaiiee (lotliie began to be used lu 147S ; 
in Kngland it appears fust in (\iMon’s typo about tlio year 1480.* 
It was employed extensively lu a gieal many ot the call Lest pivsses 
all over Kuropo, and eontmued to be used laigely at all times, 
especially for Bibles, law books, royal pr<»elamalions, Ac., and oven 
to this day it h tho national < Imiaeter of (iennaiiy. ^ It is now 
usually ealled let Ire th forme, hlm'1 hlftr or Unfjli^h in Knglish- 
speaking count lies, Ultre Flaunt ml in Holland, and fraetur in 
Germany. 

Bastanl Italian or basbud Homan w.as xntrodueed in 1454 at 
Alainz in the «*Hdine (No. 6) and ;iO-line (No. 7) indulgfmec. It is 
akw called lettre tie sommt^ some tliink fi om the Snmvut of Tliomas 
Anninas, jirintefl in the type of the Bibk of 1462 by Fust ami 
tSelioeffer. A’^anctics of tins kind of t\pe were, like the Gothic, 
much used hy tho eaihest priiiteis, as, hii iitsiame, the piinter of 
the 1460 Cnthohcou, i.e,, by Mentelui of iStiasburg, e. 1160, and 
by Ulrich Ml at Cologm*, e. 1466, ke In Knglarid it appeared in 
the first tliieo books ]>rinted (1 178, 1476) «t Ovford (No. 8, taken 
li’om the British Ahia^’um eopy of .leiome’s FjpobUto ui Stmbofum 
^Ifmtolorum^ wrongly date<l 1 168 for H7S). 

Koiuan tyjK*, tho Oarohno uuiium ule of jiaheogiaphy, was first 
used in Germany about 1464, at Straslmig, bv tlie punter whose 
fount of tyi>e is known by a pe( uliaily slia|Msl K, and who on that 
account is usually called *‘the K prnitei ” (No. 6, taken from Die 
British Museum eopy of Itaraiulms, Itttftounle, of which the Ikasel 
library po«se.sseh u copy which w^as bought in 1464),* In Italy it 
apjiears in 1465 at Suliiuco (see BernaHl, ])1 xii., No. 10), at Home 
in 1467 {op, ctf , pi. xii , No. 20), but in all its jmrity at Venice in 

1469, used by Johannes of Spires (op. r//,, }d. No, 2J1), and at 
Paris in 1470 {op. cit,, pi. 3^jn., No. 25) Jn Kngland it w’as not 
used before 1518, wdieii Kieliard Pyiivm printisl J *ace’s flro/7o m 
Pace y%tpcn'hm (see facsimile in Kee<rs FonndraSt ]». 92). 

Burgumhan type, or tjros balaide or st tn to? was first used about 
1470-72 by t^lolaixl Alansion at Bruges (No.* 10, taken from Die 
British Aluseuni eopy of La Coutroien^ie de Fobhsst.e. 1 371-72). 
"With a somewhat similar tyfie (No. 11, taken fiom the I'litish 
Aruscnni copy of the Jiccttifell) Wiiiiam (’a\toii is ]iK*sunicd to have 
jirinted, likew’ise at Bruges, o set of five books, of W'hirh the Jieeiryt ll 
of iJbc I/iittori/ of Troife, a translation of a work bv liaoul le Kevre, 
is the best kiiowm iinrl was ]»robal»ly jirintisl c. 1 471.'^ To this same 
class belong tlic lust type (No, 12, from the British Museum copy 
of Die Jticteii) use<l in Knglaud by AVilliaui (Paxton for tho printing 
of JHctes autJ Saytmjb of the J’hihmophcrH November 1477), 
and that used by the printer of St Albans (No. 12, taken irom the 
Cambridge univi‘rsity library eojiy ol Aug. Daotus, Eleganae), It 

tntmomfofi' 

3»prima^ tiafactS-Si 

No. 1,-^pNmlum, type, o, 1 146 O. No. 2.— Ponlanua type, e, 1470 (t). 



(4) 


Nob. ft and G.— Mainz Sl-llDo 
induli^encc, 1454. 


Nos. 4 and 7.— Mainz r<0 Imo 
indulgence, 1 151. 


1 Fk*e niades, Zi^ ofCnrftm, pi ynriU 
s See JnlcH PJnljpne, Vlrnprlmcrie o PatiS* p. 219. 
* Cf. Blades, Lip ofCcaet<a^ 


Jrinai etr <d 

wtibTi.O 

^tricuin. 

Nu. 5.— Cfecro, Be Omtore, 1408, No. 10.— Con«rorcr»t« lie Nohlesee, c. 1471-7J 


J9ut8efl<)ut 
tnetittfa feptf 
Oat afFeettim 

No.8.— Jciomo's (1408), 1478. 

f\m€t:il^€(k0^ tM 
^ncmcioii anbi 

No, 11 —lUenuellofih^IltHt, oflrom. 
t, U71. 


Ketnifinuxsde 
dinito.Nficd 
antonotnafice 

NOt D.— BaraiidUH, c. 1464. 

X» 12. - Dle^n and Savinge, 
1477. 

was ail imitation of the manuseriitt handllA,^ 
of tho EuglUi ami JUnfcuudiaii soiiIk-s'®^ 
of the Jfith ociituiy, ami, altir havitij^QO nt& l&fUBCtMenKHI 
figured for a long lim<‘ in several of tho w ^ • 

eaily London uml piovim ial presses, w'as7**® IWWltllWkC JJ8IKI IT 
about 1583 entfrely superseded by the No. lJ.--Aiig. ))»etuB, ZZ«- 
Knglish black letter. To tins class of 

t> po belong also the later lettre rle civihte {e 3 570), Die u)ipt (IcUte 
eoitlUf httre dcfiuanec^ Dutch gtsckrt cen sLhtlf1\ ut cuurti base secre- 
tary ^ and THnmmj secretary ty]»os. 

Oil the types lieffjni 1.500, roimiilt nlso the faesiinlles In Half it>p*8 j1/e» TyjK 
thh Puytt-Biis, The XCague, JhcS , U C, liawkins, J ant LfinJ»n)itt Pmitctg of the 
ftPeenUt Ctntuty, New \ ojK, ISsl ; WiUinin Blades, 7 hr lift t\f < (uton, Loiulon, 
ISt'il^O'J , Bunaid, Onq^nr Ot I ywipni/ir/ir, Pans, IS >8, \ol, i , jdaten ui -xlh. ; 
riaeului Biaiiii yir t tbm tth Aitis Ijfitoiff hareltnne mw/wp ml 

JmprrHH(>, Aiigshurg, IlhS , H. Ncm* 1 Vh, Iha of tin Mt of Punt- 

iKtjt lf»l , IjOikIoii, 1S07. Ihe types alter 15(K) can best h«» If arm d liom the 
e ilulogucK ot iy pe^foimders, umong wltieh those of M( shts Kiischi di of Ifnai lem 
oeeupy a toieinf>'*t place Ot o1h« i» we may mention— indut dif LuratUn nrUa 
SfomfH Vatuttiw, 4to, Home, lrt2S , Jjmwfi dts Vmtu1ht% mn tn ttonmif thrz 
nuiiUe Jow^te, 4to, Fails, 173J; Jh.jneinrb tits Int, Oe In Jovdifir dr Claude 
Mosrt, 8vo, Nantes, 1751; /n tat de Vhnpuwmt jgtr JtourMer Ir Awm, Mo, 
Farm, 17oi : Proetvun UfUrm, hloemcn, &c,, inn / loonan Ainstrl, 8\o, Amsttr* 
dam, 3707; p'jneuvr ih Car dr dtuqur^ rraio/iis Lotnrt^ BiusmIb, 1771; 
^hriprv . . . On/ J. U. PunHrr, 4to, Fiankfort-on-Mam, 1774 ; 1 prtmrs drs 
< it! df la J>ovd. dr J. h, JmnniH, 8\o, Fans, 1770; LpieincH dm Car. di la /oatf. 
drJ, I , delSmtbrre^ Svo, JliusfielM, 3777 ; Pttkve lun l^efftren urlht grqotdtn vordtn 
door J. dr frYoo/, 8vo, The Hague, I7b7 ; Pantoifiapliir, hy Edimind Tiy, 8vo, 
l.oudoii, 1791), and Mantialr 'I yjioipapjncuy, ]>} «1. Bodoiu, 4lo, raima, 181 s. 

Sultmpient to IfiOO. 

TlK)ug;h tho Colocfne Chroairfr of 1499 doiiios to iMainz 
tlio honour of the invention of tlic art of printing, it wan 
right in asserting that, after it liad hcon broiiglit there 
from Holland, it became inucli more inuslerly and exact, 
and more and more artistic. During tho first half century 
of printing a good many printers distinguished tbemsclvch 
by tho ])eauty, cxcelleneo, and literary value of their jiro 
duetions. Wo may mention as sueli Johan Fust and 
Peter ScbocfFcr at Mainz ; Johan Mentelin and Hoinrieb 
Eggestexn at Strasburg 3 Ulrich Zell at Cologne 3 Sweyn 
licyiu and Pannarts at Rubiaco and at liomc ; Nicola'- 
Jenson at Venice 3 Anton Koberger at Nuremberg; KeU- 
laer and De Leempt at Utrecht ; Johan Vcldener at 
Louvain, UtrocUt, andKuilenburg; Ocrard Lceuat (louda 
Johan of Westphalia at Louvain 3 and William Ca^v'xon 
(</.F.) at Westminster. 

Very soon tho demand for books increased, and ’with it 
came a reduction in their prices, ^i'his caused a decliiu 
in tho execution of printing, which begins to be appreciabli 
about 14K0 in some localities, and may be said to havt 
become general towards tho end of the ^ 5th century. A 
all times, however, we find some printers raise their art t( 
a great height by the beauty of their typos and the literan 
cxccllcnco of their priNiuctions. Among the later jirinter 
wo may montiou the Aldi of Venice (1490 to 1597 ; so< 
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Makutius, vol. 3 ^v. p. 51a) ; G. B. Bodoni of Parma (1708- 
1813 ; see voL iii. p. 849) ; John Amerbachat Basel (1492- 
1616); John Froben at Basel (1496-1527 ; see vol. ix. p. 
791); John Baskmille at Birmingham (1750-1775; see 
vol. iii. p. 421) ; the house of Wechel, first at Paris (/*. 
1530-1672), afterwards at Frankfort; Christopher riantin 
at Antwer]) (1664-1589), but continued long after under 
the firm Ojffidna Plantiniana (see vol, xix. p. 176); the 
Elsevirs, first at Leyden, afterwards at Amsterdam (1580- 
1680; see vol. viii. p. 156); Antoine Verard at Paris 
(1485-1513) ; Josso Bade at Paris (1495-1535 ; soo 
vol. iii. p. 228); dnd tho Kstiennes at Paris (1502-1598; 
BOO Stefbkns, vol. xxii, p. 534). 

Ilistwy of Modem Typei, 

tallc, Tho Italic typo * is said to b© an imitation of tho handwriting of 
Petrarch, and was introduced by Aldus Afanutius of Vonico for 
the purpose of printing his )»roi©cted small editions of the classics. 
Tho cutting of it was entrusted to Francesco da Bologna, an artist 
who is presumed to bo identical with the painter Francesco Franeia 
or Kaibohni. Tho fount is a “ lower case'* only, the capitals being 
Komau in form. It contains a largo numlier of tied letters, to 
imitate handwriting, but is quite frin* from contractions and liga- 
tures. It was first iwcil in tho Virail of 1500. Aldus ptoduccil 
six diiTcront sizes hclwcon 1501 ana 1558. It was counterfeited 
almost immediately in lUly. at byoris, and elsewhere. Originally 
it wa.s called Venetian or Ahline, hut snhsiMjiKMilly Italic 
except ill Germany and Holland, wheic it is called ‘^cursive.” 
The Italians also ailojtted the liotin name ''eharariteres enrsivi sen 
canccllarii.’’ In Kngland it was first used by Wyukyii do Woide 
ill Wakefield’s Oratm in 15‘J4. 'fhe character was at first inbmdcd 
and used tor tlie entire text of dassical works. When it became 
more general, it was cmplo} 0 (l to distinguish portions of a book not 
]iropoiiy belonging to the work, such us introductions, ]irefaces, 
indexes, note*, the text itself being in Roman. Ijob'r it was u»»d 
in the text for quotations, and finally served tlio douhle jwrt of 
emphasizing certain words in some works, and in olh<>rs, cliiotly 
translations of the Bihle, of mai king w'unls not rightly forming "a 
part ol the text. 

treek, Greek type [mtnmculesi) fust ()rnii*8 in Cicero, 7> Offinh printe<l 
at Mainz in 1465 by Fust and S<*hoeffcr. The fount used is rude 
ami inqicrfoct, ninny of the letters being ordinary Latin, lu tho 
same year Sweynheym and I’annarts used a good(»roek letter tor 
some of the quotations in tlieir edition of l4actantiuH (see, for in- 
stance, leaves lla, X9a, 36a, 139, 140) ; hut the bup]»lyw’a.s evidently 
short at first, as some of tho larger nnotatioiis iii the first part 
of the book W'cro left blank to ho tilled in by hand. The fust 
book wholly printed in Greek minuscules was the Uravimtr of 
Lisearis, by Paravisimis, at Milan in 1476, in types stated to have 
Ihjcii cut and cast by Demetnus of Crete. The fount contains 
breathings, accents, and some ligatures. Tho heailings to tho 
chapters are wholly in capitals, 'flio Anthalogia (h'Pcm of I^is- 
caris w’as ])iinted at Floienco in 1104 wholly in (Ircck capitals 
{lUtcrsi majiiscufa’), ami it is stated in the iirefueo that they wciu 
designed after the genuine models of autiiimty to bo found in flic 
inscriptions on medals, marbles, &c. But ns late as 1493 Greek 
type was not coninion, for in that year tho Venice ]irintcr Symoii 
lievilaqua issued TthuNujif OaMlus, and J*i ojirrttus wuth blanks 
left in tho oommontaiy for the (bvck quofaitioiis In England 
Greek letters appeared for the first tune in 1510 in W. do Wonle’s 
edition of Wliitoiitoii’s Orammatica , whci\* a few w’ord.s in- 
troduced cut ill woikI. Oiust tyj»*s were iiac<l at Cumbridgo in 
Galen’s Ih TemperamndiSf translated by Llrlaci^., and printed 
by Sibcrch in 1621, who stylos Jiimself ilio fust Gnsik printer 
in England; but tho quotations in tho Galon am \«'ry ajiarw, 
incl Siborch is not kiiow'ii to have }>riiitcd any entire IxHik in 
Greek. Tho first printer who ]tosscs8cd Greek types in any quantity 
was Kcginald Wolfe, who held a royal jiatont as ])riiitei in Greek, 
l^tin, and Hebrew, and piinted iu 1548 two }fomihe& oi {''hvyso- 
stom, edited by Sir John Choke, tho fimt Greek lecturer at Oani- 
hridge. In Edinburgh, in 1563, and as late as 1579, the S|»acc 
for Greek words was left blank in printing, to lx* filled in by hand. 
In 1632 Cambridge ap]>licd ti> Oxftml for tlie loan of a Gn‘ck fount 
to print a Greek Testament, and tho same iiniversitv made on 
olfer it 1700 for the )mrchase of a fount of the king’s Greek nt 
Baris, but withdrew on the French Academy iiisisting ns a con- 
dition that every work printed should bear the imprint “ohurac- 
teribus Orsecis o tymigrapheo regio Parisiensi.” It should not Ikj 
forgotten that tho lai^e numlier of ligatures in the Greek of that 
day made tho production of a fount a seriou.s husinoss The 
Oxford Aiigostin Greek comprised no fewer than 354 matrices, tho 

1 Thesa panutiwphs on th« vanouR are for the most putt fruin 

T R UaaU's JUBtory of the Old h'nghah Letkr FoundrieB^ London, 1887, p. bO 
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great primer 456, and even one fount showed 776 different sorts. 

The Hutch foiuidera elfeetcd a gradual reduotiou of tho Greek 
typogrnphicid li^turcs. Early in the 10th century a now fashion 
of Giook, for which Poi-son was sixmsor and fiiniished the drawings, 
w'lks lutroducoil, and has icmaiiKMl the pievaihiig foim to this <lay. 

Tlic fii*st Hebrew types arc gtMicially KUppo.sed to have appeared Hebrew* 
in 1475 ill Potiois Miger'a Ttartafus rrrjiofos J uda'os (imf 10), 
piinted by Conrad Fyimr at Esslingeii. De Rossi states that a 
llebrevv work in four lolio voluims entitled Ailtu Tarim of Rabbi 
J.ieoh Iwn Ash(‘r, W'lis luiiiled in 1 475 at Pieve di Saeco in Austrian 
Italy, whiii* in the same y«‘tir, a tew montliK eiirlmr, 8aloinoii Jarchi’s 
Comment, on the VeniaicHch appealed at lloggio in Italy, ])rintsd 
in the ItahbinKMl charaeter. Kumeioim other Hebrew works 
followed belbic 1488, in w'hi(‘li year the fir.Mt entire Hebrew Bihls 
was piinltHl, with points, at Sonciiio, by a iamily of Gorman .Jews. 

The lust English book lu wlm*h any quantity of Hebrew type was 
used was Di Rliys's Cuinbro Itrylunnietr Cinnrrecme Lvif/nm Iiisttlu- 
twHCSf printed by Thomas Oiwm iii 1592, though aluiulv m 1524 
Hebrew ehuKu but cut in wood, wen* us(*d by W. dt vVoidc in 
W'lkelHdd’s p,ut tlie Ilebieiv fount in.nle u .« of in Walton’s 

PolytftoU \\\ 1657 was juobably the fiist impoilant fount cut ami 
cast m Kngland, though there weie as yet no niatiice.s Iheic for 
liabhinical Hehiew In the beginning of the I?*!!! cenlui^y Amslcr- 
<lani was the eentie ol the ln‘st Hebrew' punting in Euiope. 

The first book punted in Arabic types is said to Iw a Arabic. 

Or/veorum ^Irnhum, jumted at Fano in Italy in 1.514 - Two years 
later P. J\ Vimm\ Pofyfjlolt Tmitfcr, <-onqnising the Arabic version, 
was ]>iinted at Genoa ; and two yeais latet a Kotun in Aiahic is said 
to have been priiitiul at Venice. In 1505 an Arabic Vocahidary at 
Granada had the words printed in Gothie htteisw'ith the Aiabic 
poiiilH placed over tliein , ami in othtr pns.ses where time weio 
no Arabic ty|)OS the language was e\)»res.seil in llchiew letters or 
cut in wood. He Guigiics and otheis mention a loiint of Aialnc 
used by Gioinoib in Pans in 1539-40 to ]innt PosteVs Grammar. 
lu England some A i able woids were intiodnced in Waketield’HOiaZ/o 
of 1.524, bill apparently cut in wood. In Minshen’s J>uefor in 
Lniynnfty 1017. the Arable woids aie punted in Italic (haiaeteiv 
Laud's gift of Oriental MSS. to OGoid in 1(535, nud tho appoint- 
ment ot an Aiabic leeturer, were the fust leal iiieniiues to tho 
cultivation of the kiiigu.ige by English schohiis, Ptiwious to this 
it is stated that tJic Kanin h ngius Aiahic piess nt Ix'vdcu had been 
)mivhtt.s<»d by the English Oiuuitalist, William Bedwell . but, if 
It was Drought to Eiigluiid, it dois not afqreai to have been im* 
niedintcly made use of. 'I’lio Ai.ilue woids in Thomas Gieaves 
Oral in ik Jjinqmv Arahitic Vtddatv, printed at Oxfoid in 1039, 
were writ^m m bv hand. 

Syriac\ tjjie, pioluhl) rut iti wood, first npjMMied in Post el's Syriac* 
jAmjiinrnm Xlf. A/ylndnfUf [united in Paris in 1538, Imt the 
ehaiacters an* so lude iii fouii ajid execution ns to he scarcely legible 
III 1555, liow4*ver, Posfel assisted iii cutting the [Uiiiehea loi tho 
Svriac Pesluto New Ti'stameiit, printed at A'lenn.i lu 4lo, the first 
[lortioii of Ihu Sf ujitiiHS, and uiqiaieiitly the first liook, ju'inted in 
that language. In 1509-72 ririutin at Antweip included the Svriac 
NowrTi stamen t in his /b/z/f/Zc//, ami nassuod it lu a sejurate loiiii in 
1574. In England Sj uac was usually ex])re.ssfd in the eui Jier woiks 
in Hebicvv clraiaeleis. But in 1052, when the [irospiHtus ami [ue- 
liimiiary s[>ecimen ol Walton’s J'nh/yiod weie issued, wc limlSyuac 
ty|K‘inuse. 

f Of the Armenian chaiacter the press of the Vatuan jKisses. ul a Armen- 
good Am nt 111 1591, whim Angelo Roeeha showed a speeimen luiau, 

YiW Jjiblwdteeu AjHtdobx'a I’ntmnw. A psaltii is said to have been 
iiiiiitid at Ronn* in 1.505, and Kowe Moies mentions doubtfully a 
liturgy pTinted at (’meow in 1549. Arineniaii punting a as practi.std 
in Pam in 1633 ; but the Aiimniau bihluqis, on ap]>l>nig to France 
for assistance m limiting an Armenian Bible in 1062, weie tefused, 
and went to Rome, wlnne, as early as 1636, tlie press ol tlit Piona- 
ganda had jmhlislied a speeiineu of its Ariiienian matrices. 'J he 
jiatriandi, allei fitteen months’ residence m Jtome, leinoved to 
Amsterdam, wheie he established an Aimcniiiii piess, nml punted 
the Bible in 1666, which was toKowod in 1668 by a sepai.ite edition 
of the Now Testament. In 1669 the pre.ss was set iqi at Marseilles, 
where it continued fo'r n time, and was nltimati Is u inovfd to Con- 
stantino[i1e. In England the fiist Aiiiioniaii ty[ie w.i-. t ii.it pn iLiiled 
by Dr Fell to Oxford in 1667. The aljdiahel g. , u in tlie pio- 
logoinona of Walton’s J*uhfyh>tt was cul in wood 

Of Kthiopic the cailiest tyjie ap[ieaiefl in l‘otkiu’h nf?n/ Etliiopic. 

Semq of Flnlomnn^ [irinted .at Rome in 1 .5 1 3. 'i he w oi k w as nqn nited 
nt Golngnohi 1.518 in Potken’s Pofi/alotf In 1548 the New 

TeaUurent wius [U'inted at Rome by some Abvssini.in jiriests. Tho 
press ot tho Propaganda issued a s[)e(imMi of its fount in 1631, and 
again in Ktreher’s /*rrirfro?«ir.v Cojtfas in 1030. Erneiiius at Leaden 
had an Ethiopie foimt, which in 1626 was aiqmied by the Elzevirs. 

Usher attempted to procuie the fount foi Englaml; but, liks attempt 
failing, punches were cut and matiices juepaied bv the Tjondon 
PoiuidcrB for the London Pohuilotty wlncli .slioweil the Psalms 
Canticles, and Now Tcstaiuont in tin Kfliiopio \ert>ion, 

S See r.inrer. vli 2. 




Coptic. OfCoj)lio tlifl press nf the Propafjaii da possessed a foimi, and a 
specimen uas issued in 1680, in winch year also Kirclier's J*totfronius 
(^opfus appealed Iroin the same press. In Kn<^hiiid J >avi(l Wilkins’s 
edition ot the New' ^JVstaincut w’as j»riuted in 1710 fioni (’optic 
tyjK's cast with niatiices whicli J)r Full lunl puseiited to Oxford in 
1007. The aljdiahets shown in the lutnxhjct ion and prole;i;oiiiena 
to the Londou Pohifjlott of J.ori.’) and 3067 weie cut in w'ood. 

Sam.'in- Of Suinai il,ni the press of the J*ropa^an«la had a fount in 1086, 
tan and the Tans comideted in 1016, Mmtaiinsl the out ire 

reiitateindi in type llie puiielies and inatiiees of w'hieh luwl been 
specially piej)au*tl under Li* Jay’s diieetiou. Tlie loiint used for 
the liOiidoii in 1667 is admitted to iia\e been an Kn<rllH}) 

jnoduclioii, and was piobablv cut iintlei the sup< i vision of Usliei. 
Slavonic. With Slavonic type a psalter was jjnnbd at (’meow as early as 
1 1Pl, and lepiinted m Mont‘*nef'ro in 1 !!).■» The only Slavonic 
lonnt in Kn‘'laiid was that fjiven by Jh Kell to Oxford, and tins, 
Mores stale>, was replaced in l(iJ»6 bv .'i lonnt ol Iho nioi*o imslem 
Russian chai.ietei, ]>urehasecl ]>iob.il»l\ at Anisteulani. The ihatw 
JJomtmm of 1700 fjives a H]>eeiineii ol this lonnt, out renders the 
Russiau. Ilieionyniiaii version in cojipoi }>late. M<»iletn Shivonie, lietter 
known as Ilussiaii, is said to Inne .'ippeart^l hist in portions of the 
Old T(‘Stnmeiit ]>i'iiited at Prague in ].')17-1‘). Ten j'cais latci tlieie 
w'as Knssian type in Veniee. A Itnssi.iii piess w'as eslabhsln'd at 
Stoclvlioliri in 1026, and in 1000 tlieie weie inatneos in Anislerdani, 
from wliieli came tlie typ<*s used in limloljdrs ilrammttfini /i*//.v.s/Vf», 
jirintcd at Oxfor«l in tli.at e.ir, .iinl w hence also, it is said, the tyfws 
were ])roenred which fiiinisbed tlu- lust St IVtersbiirg ]ii'es8, estab- 
lished in 1711 by I’eler ibe Oieat. Abnes notes that m 177S tbeio 
was no Russian ty]»ein Eiiyjand, bill that Cottrell was at that hiiie 
engaged in piejiamig a fmint. Jt iloes not apjiear that tins jnojcet 
was cained out, ami the e;nli<‘'.t Russian in England was cut by 
l>r Kry fiom alplmbcts in lh<* / Vo A?/ An*///, eollecIcMl and published 
lor the einiiKss ol Russia in 1780 80, This fount appeared in the 
J’ontoffrnp/iitr in J70H 

Etruscan. A loiinl of the Etiii^^ean char.mter cut by AVillum C’lislon alsnit 
1783 for Swinton ot Oxiord w.is appaieiitly the lirst jnoilneed 
Konrnier ill 1700 showed an alplialiet cngiaied in metal or wood. 
Ill 1771 the Propagaml.i ]mbhshcd a hpi'Ciineii of their lonnt, and 
Jhidoni ol JUiiiia in 1M)0 e\hibitc<l a Hind in Ins OiftftoJhmunrrr 
Runic. Runic types were (iisl nvd at Stoekliolin in a Runic and Swedisli 
prinbd jn 1011. The touiit, wlmdi was cast at 
tlm exjiense of the king, was alterwaids aeipiiied by the iimver 
sity About the same time Rumc txpe was used at IJjisala and 
at*Co])enliageii. Voskeiis ot \mstenlaiii had malrnes about the 
end oi tiiat <*eniury, and it was from Holland that Era nets d uni ns 
18 supposed to liave ])H)eunMl the inalius's whuh m 3077 he pre- 
sentcil to Oxford. This lonnt apj»“ais in tlio (iruiio Ihmniura of 
1700, and in lliekess 1708-6, and it leinaiiied the only 

one ill England. 

Gothic. Alutiiees of Cotliie type weie ]ii(‘sentcd to (Ktord by Francis 
Jiinins in H)77, and a lount oftliiMU w,is used t'oi tin* Orafutlhnimura 
of 1700 and 111 Ilickes’s A dilteieiit lount was nseil for 

Cluimberlayiiu's (fralni honnuu'd, pmited «t Amsterdam in 171.'>. 
C.islon cut a fount wbu b appc.iicil in his lirs^ specimen in 178L 
This and the Oxford fount weie iJio only two in England m 1820 
Bcandi* Koiints of Icelaridie, Swedish, and Danish wcie imdndcd m 
iiaviaii. Jwnms’s gilt to Oxloid in 1077, and wcic, pci hips, s|M‘ci.i]ly pie- 
p.iicd in Iloll.md. The lirst named is sliown in the (hntio Jhinnucn 
ol 1700 and 111 Hiekes’s T/tfsinfnis Piinling h.id Ihmmi pmctiNcd 
in behind .sincr l.^Ol, when a Jlurtani was piinteil at Iloolutn, in 
types ludely cut, it w alleged, in wood. In 1674, howcvci, inetil 
types w Cl c jirovidi'd, and s<*\cral works piodnecil. After a 
of decline, ]innting W’as reviled in 1778, and m 1810 Sir tieorge 
ACKen/ie leported that the IJoolum piess possessed eight louuts ot 
type, of W’hieh two wcic Roman, and the ri'inuimlcr of the coinmon 
l(‘elandic chaiacter, W'hicK like the D.imsh ainl Sw’cdisli, be.us a 
close rcsembiaii<‘<> to tho (Jerinaii. 

Anglo- For the Anglo Saxon language the first type was cut by John 
Saxon, Day in 1667, uiidei the dirceiiou bfArclibisliop i'arker, ami «]IjH*ared 
in iEJfrie’s Pa^rhnl Uotmhf in that year and in tlm JKlfridi lies 
of Assi'i* Menevensis m 1,674. Anglo-Saxon ty)»e w’as used 
by Ilrow'iio ill 1017, iii Minshcu’s hurtu)' in J.mtjutis ; and ilavilaiid, 
who piinttMi the second editn>n of that work in 1020, had in 1623 
made use of the cha.vn ter in Lisle’s edituni of .Ellih-'s HohhIii. 
Iriah. '-Tbe fust fount of IrisJi ebanieter w«is that pieseiited by (^neeii 
Klixaboth to O’Kearney in 1671, and used to piint the Cateelusm 
xdiieh ap|M*areil in that year in Dublin, from the jness of Fiancktoii. 
Rut tliu fount is only |iartially Jiisb, many of ;he letters being 
Oldinary itoinan or Italic. It wW used in m vcral \vorks dining the 
early years of the 17th century, and as late as 1062 in Godfrey 
DaiiiuVs Chn^sfian Ihtririnc, printed in Dublin. The Iiish scniin- 
aries abioad weie bolter supplied XMtb Irish type A new typti 
W'as cut by Moxon, and appeared in 1081 ialJoyle’s New Testament, 
punted by Robert Everingham. 

Music. 1'he cnrln^st s]H'cimen of iriusic type firnuis in lligdeii’s Pub/- 
chroHiron, printed by De Woidc at Westminster in 14P.6. The 
square notes apiN?ar to have liccn formed of ordinary quadrats, and 


the staff-lines of metal rules imperfectly joined. In C^xton’s edi- 
tion of the same work in 1482 tho space had been left tSi be filled 
up by hand. The plum chant in the Alaim: psalter of 1490, printed 
in tw(» coloni’s, was ]irobubly cut in wood. Hans Froschauer of 
Augsburg iiriiitcd niusie from wooden blocks in 1473, and the notes 
Hi Ruitius’s Oyiujicn/n/n J/n.s/cc.i, jirmtcd at Rologna in 1487, appear 
to have hcen produced in the same maiiTier ; wliile at Lyons tho 
missal printed by Matthias Hus in 1486 had the stulf only jirintod, 
the notes being inteiKb*d to be filled m by hand. About 1600 a 
TiiuHie.ll press was ostablislied at Venice by Ottavio Pctnicci, at 
x\hich weie jiroduced a series of mass-books wdth lozenge-shaped 
notes, enidi being east coiiiphde with a sfafr-Iine. In 1638 he re- 
moved to Fossombioiie, and ohtuiiied u ]>utent from Loo X. for his 
invention of types for Iho solo pnnling of ligiirativo song {cavfns 
Jigitratm). Refore 1 660 .se v oral Eurojiean presses follow’ed Retrucei’a 
example, and nuisie type was used, among other places, at Augs- 
burg 111 1600 and 1611, rurina in J62G, Lyons in 1632, anil Nurcin- 
beigin J640. In 1626 Fieri'e Hautiii cut jniiichcs of lo/cugc-shapd 
music af I’m IS. Rouml notes were used at Avignon in 1582. In 
England, after its first use, music- printing did not become geneiol 
till 1660, xvlien (Raftoii printed Murbeoke’s Book of Coinmon JVnyer, 
“iiotisl” in movable type, the tour staff- hues being printed in 
red and the nolcs in blai'k. 'I’lierc are only four different sorts of 
notes nsed.— thiee Kipime and one lozenge. About 3000 the de- 
tached notes hithcriu employed b(‘gnii to give ]daie to the “now 
tyed note,” by wbidi the heads of se.ts of qua\ers could be joined. 

Rut at the close of tlie 17th ceiitiiiy music- pi in ting from type be- 
came less common, on acermnt of the introduction of stamping and 
cngiaMiig plates for the purpose. 

J’lintiiig fi>r the bhnd (comjiaie x'ol. lii. p 82G) W’as fust iiitio-rrii 
dneed in 1781 l»y A aleiitin Hany, the founder of tlie asylum lor for 
blind iluldien in I’aiis. ilc made use of a large senpt (‘haracter, blin 
fiom which nnpiessions WCIC taken on a picisurcd paiier, the im- 
]nvssions being so dccqdy sunk as to leave tlieii maiks in stioiig 
lelici’.ind bgible to the touch. Tinny’s pupils not only road in this 
way, but cxouilcil tbmrown ty]w»giaj)by, and m 178G jiriiitcd an 
account ot their institution and labours as a spceimcii of tbeir press. 

Tlie tiist school lor the blind in England was opened in Liveipool 
ill 1791, but pnntmg in i.uscd clmi.'uteis was not succrshfiilh ac- 
<*oinplished till 1827, when (bill ol the Edinburgh a sy Inin printed 
the Gospel ot St .lolin tioin angubii types. Alston, the tieasuior of 
the Glasgow :i.s\iiiin, iiitroduted the ordinary Rom, in capitals in 
lelief, and tills stem w.is subsequently miproved iquni by tho 
addition of the lowei-iase Ictteis by DV Fiy, the ty]ie-foinidei, 
whose s|Ks*iiiien gained the ]ni/c of the Edinburgh Society ot Arts 
in 3887. S(‘veial n\al systuns haxe com])ete(l in England for 
adoption, ol which tli(‘ most inipoitaiit aie those of Jmeus, Fiere, 
Aloon, Riaille Caiton, ami Alston, tlie last named, as ]icifeeted 
by JH Fiy, sieins likely to beiome t he i ccognm*d method of 
ing for the blind in nU’i'.uropean countries 

As rcgaids initnils in the e.iihcst juinled books, see above, ]>. C86 Imt 
The trouble anil cost in\olvcd in the use of the initial directoi early 
suggestetl till) iiseof w'ooiLcut initials, and J^liliaid Rat doll of Venice, 
about 1476, is generally sujqiosul t(» hn\e been the first punter to 
introduce the htniv Jion <*alhd also httiei tom nntus^ ovlgpi 
iormtfisstmi, which t vciitiially siijicrseilcd tlic haiid-])aint(Ml initials. 
Guxton iiitiodiu’cd one (»i two kinds in 1 481. Among tlie cailiest 
to bo used are the so-called faniibaidic initi.iis or capitals. The 
inoic cl.iboiat** initials, hiicli as those used in the Alain/, nnlulgen^'cs 
and jisalter, by Aldus at Venice, by .lob aim Sclmetfcr at Alaiiiz in 
1618, by Ti>ry ami the EsticnncM at Fans, by Frobini at Rasul, and 
by tlic oilier gieat priiittu’s ol then day, weiu known ns trfhes gtusrs. 
Resides these, tb( oidiiiarv “tw'o InnOctters” oi large ]»laiii cajiitals 
e.iine into use; and ft* so weie genei ally cast, wliilst the ornamental 
Ictteis WCIC for the nio-it pait eiigrined on wood or metal. 

Type ornaments and lloweis began, like the iintiala, with the Orii 
ilhiiiiiuators, and w’eie aiteiwaids cut on wood oi metal Tho fust men 
printed ornament or vignette is supposed to Tie tlie Kcutum or arms and 
of Fust and Sehoeflcr in their edition of tho Rihlc of 3462. There flow 
IS no \ignctte in the Subiai'O jMttrwtms of 1406 (as stated hy Air 
Rued, Lrffjrr Found rivs^ p. 82). In Holtiop’s Monum. Typogr. urs 
PagS’Pas may be seen bonlera used by soniu of the earliest jiriiitcrH 
of ilolhuKl (l’476-l 400) W’hieh would not look bad even in thujnesent 
time Caxtoii m 1400 used ornamental pie«*eK to foim the border 
for liis Fi/itru i/s. At the same time the Paris printers engraved 
still more claboiule liorder jiieees. At Venice entire frames W’ere 
■engnived in one ]>iceo, while Aldus as early as 1405 used tasteful 
hcnd-pieces <'ut inartistic harmony w'lth his iHtres grist s. Early 
in the 16th century we observe detached ornainents and tlouiishea 
wliich liave uvi4lently been e.ifit from a nuitrix. 

/ Ufialuif — U«*sulcs the viorkh (►f Uei,jeuti,Boniaul,RU«1eB, ITuwlonSjHeRsris, 
Tloltiop, N<m‘ 1 lluiuplnevb, Koelilcr, «hilc8 Phihiipis T. B lU’^di 
Weipcl, &c , ftlremlv incnt)oii(>i1, ooiibult also IRginore and W>inan, 
qrayhvofrnnttnn, I^nidoii, 18S0; (Jeo WolfR. Panzer, Annuls Nui^- 

iwit, 17US,.Ae, : Liirt, Hniii, JWperturium JtiMiog.^ StnttRarl, 
t'af Lihrnr^im Spo A'I'o JmjnfiMunm di Jttil. Itegin Hugamj The RJgnc* , 

At F A. G famptx*!!, j 4 /oi. f/e AKw-Sfic/f. Tbe Usgue, 

1ST4 ; Rob Hmker, A Caf of the JCV» Century Prmted Books in the Library v 
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Taut 11.— PjtAtTK’AL. 

Printing lias becMi dcfiiiod to lie the act, nrt, or iiracticc of im- 
prossiiig letters, charactois, or figures on jiapcr, cloth, or other 
luatenfli, the definition being l»a.s»*d on the etymology (Old Pr. 
fmprcindre,{viw\ Lat nuimuwrc). Tech iikmI ! y tlic same definition 
might be applied to sueli arts as those of calico and oilcloth punt- 
ing, and even of moulding, emliossiiig, coining, and stamping; 
hut in point ot fact these are never understootl when the \vor(l 
“ printing ” is employed. Thei(‘ is also printing without jiressiuc, 
such as photograpliie ])nuting The use of a pigment or ink iniust 
be legarded as an iiidispi'iisalile element. The application of the 
term is tlierefore (‘onfined to llie use of pre.s.sure and a pigment for 
literary and pietoiial purposes. As thus defined, printing includes 
three entirely ditlbient proeesaos- not inaptly ealleil th« jHiUgiaphie 
arts -VIZ, ehaleogi'njihy or (ojiperplatu printing (compare fcN0iiA\- 
INO, vol. viii p. 4JiO .VC/ ), LirHoiiitAPHY {q.v ) or chemical stfuie- 
jirinting, and tyjiography or lettci press jninting. The last-named 
13 that to whidi the ]»resent article is eonfined. 

The diflererwe belwecMi the tliree methods lies essentiallv in the 
nature or eoiiforination of the siirlaee that is inkeii, ami which 
afterwaids gives a reproduction or image in 1’ever.se on the material 
to be impressed. In eoppei plate piinting the whole of a flat siii- 
faco is inked, and a poition of tlie ink sinks into an incision or 
treneli, in which it hIiII remains after the surface is rleaiised. 
When pressure is iirouglit to heai, tins ink is tiansferred to the 
paper, giving an Jiiipression of a line, lii lithographic punting 
the flat suiface is protected except at certain ]»hiees, where it is 
.slightly coated uitli the ink, winch practically leaves the stone 
ouito level, hut also marks a line when piessuro is brought to heai. 
In typography the printing surface is in relief. H alone receives 
ink, tlie lemainder being protected by its lower level. Any kind 
of printing done from a relief surface belongs to letterpress print- 
ing, such as a woodcut, a easting in metal, india rubber, celluloid, 
xjdoiiite, &e. (or “stereotype”), or a deposition by electricity (or 
“electrotype”). The typographic method icipii res a suiface that 
is more dinicult to form than either of the other two. lu litho- 
graphy the Burfiu'e may he ohtuiiied by merely writing or diawing 
on the stone ; in coppcrulato printing the line may be immediately 
incised into or scratidied on the ])late ; liut for letterpress priiiting 
the surface lietween the lines in relief has to he. cut away, llcneo 
the tediousness of wood -engraving, in which all tin* surface of the 
block has to bo removed ex<*ept tliosf* paits that are to be printed 
from and which form the black lines iii the impression , and the 
oonformation of a tyixj surface is simihii. 

Tyjiograjiby, however, Jins many rompensating advantages. Im- 
pressions arc taken with much greater facility. The inking appli- 
anec glides over the relief linos 1o be ]»rinted Loin, wlierea,s it would 
cling to the entire surfafc of tlie stone or the metal ; hence much 
greater ]»res8uj*e would he required in these eases. The unprintable 
part of the stone in litliography has to be ilamned, so as to r^jcl 
the ink ; the same portion has 1o he inked and tlieii cleaned off in 
copperplate printing ; but in letterpress printing tlie ink only that 
has to be traiisforrod to the paper needs to he apjilicd to the tyjie. 
When the design has been drawn on the stone or scratched into 
the copper, the result docs not admit of any further application 
heyond that at fir.st contemplated. But in lefterjiress limiting the 
Burfacc may be of a com))osito character It may be formed of 
single pioecs representing the several letters, and these, when once 
formed, may bo employoa in endless combinations. Only by such 
means are clieap newspajiers and books possible. Before the in- 
vention of typography (as in the East to the present day), the dif- 
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fertuit jiages of a book wore printed from wooden blocks, cut after 
the manner of a wocxi-engraviiig. Blocks of this kind arc of no 
use for ])rintiiig after their first puriKJsc has been In 1 filled They 
must necessarily be made very slowly and with much labour, lu 
forming a page of a book, on the other hand, by the typograpliic 
method thei*e need (excluding iiecessary wear and tcai) only be the 
cost of “ composing ” the tyjies and of “liistribiiting'’ them into 
thnir protier leeeptacles, from 'which they may be re-tuken man) 
times to form other luiiii position k. 

Tpjjetr . (heir Matenal Character islics. 

Exclusive of such printing sui faces as wood-blocks and casts, tlie Book- 
letters, marks, and signs w'lth wliieh letteijircss printing is executed work 
arc called a proportioned quantity of eai b of the letters of fount, 

the alphabet in any one body or la<*e forming a louut A book- 
work Ifiuiit contains single letters, di]>hthongs, ligatures (such as 
if, fl), accented letters, figures, fi actions, ]h«iuI-, lefeieme iiiaiks, 
dashes or met.il rules (us - — — ), leadeis (as }, biaees — ' — .), 
and signs (us &, £) It alsfi includes qiiadiats, — pieces of metal of 
various widths, which do not print, but mo used to eoinpensato for 
the shortness of u(‘casioual hiies, as at tlie dose of a jiaragraph - 
and spaces, which separate words and letteis. Tlieie an thus about 
220 separate characters in <‘veiy ordinary English liook-woik fount. 

The table used by tj pe-foundcis to n-gulate the numiiei of each Bill o' 
of the sevcial sorts in a fount is called a hiU n/li/j,e. Tlie soils are type, 
supplied by English type fouudeis in eeitaiii* dchnile pnq»oitioiis, 
dojiendiiig ujion the numbei of lower-easc m’s. A bill of IJOfiO m’s 
usually contains the following — 


liowe.r-case. 
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Large quads, one-tenth of fount, Italic, on< -tenth of Konum 


Such a fount would weigh about 7oi) ft) if of pun ^i/e, ft) if 
long primer, 400 lb if bourgeois, 330 ft) luevicr, !h nun ion, 220 ft) 
nonpareil. The numbers of tlie respective letteis are >»ase<l on the 
requirements of the Englisli language othci lungiinges of <om.st 
require different proportions. In Lai in and Eieiuli, for instaiiee, 
q and u would be deficient, li in excess, and w needless. The 
number of tlie respective letteis may be, ami .somet lines is, appor 
tioned by weight ; for example, in one of flic “ schemes ” of founts 

** I There nrahwditToirfn’^^^^ the Kimlish fouinhus that thiH scale 

originated in a laborious oalculaiion of the < alive numhei ot clitfirciit 
letters UHod in setting up a Icnpthv delmte xn the House ot (’oininoiH, it beiiiK 
Buppofted then tliat the purest Kiighsh was sitokeii tliei c Tim scale is, iiowevcr, 
frequently found defective in practice It i« a eineniH fact, loi iiiHtiinei*, that 
the matter of Charles DiekensB w'orks will einptj tiie vowel lioxes long before 
those of the consonants, and that Lortl MaiCauI(i>’& statcliei style will inn wltn 
like persistency on conRonantK. 

XXlir. — 88 
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used by type-founders a fount of 125 lb Roman with, as its comple- 
ment, 10 "tb Italic, includes 8 oz. of K, M, C ; 9 oz. of T ; 8 lb of e t 
5 lb each of u, )t, n, o, t ; and so on, down to 8 ox. of z. To estimate 
tho quantity of type required for a the number of square 
inches it contains is measured and divided by 4, the quotient being 
the approximate weight of ilie matter in jiounds. In small founts, 
however, 50 per cent, is adtled, and in large ones 30 to 40 per cent, 
to allow toi the letters generally left in the cases, not being required 
in the job, and for sorts, &c. Those figures, although usofhl, are 
only approximative, the proportion of the several ingredients of 
type-metal used by diOermit founders for the various sizes of tyjK) 
greatly varying the calculation. 

Parts of Ea( h of tlie parts of a typo has a teehnioal name. In the an- 
a typo. ncxGil diagram (tig. 1) of the capital letter M the darkest space a, 

or, «, IS called tlie/orc ; and only that part of the type touches tho 
pntier in pt tnting. 'Die face is <livided into the stern, marked 1, which 
comprises tho whole outlmo of tho typt‘ M ; the or tho hori- 

zontal linos inaiked 2, which com]»lete the outline g 
of the letter ; tin* beani, consisting of the bevel or 
sloping part moi’ked b, h, and the shonhhr or flat por- 
tiem bchnv 5. 'Die shank is the entiie body of the 
letter, the front part (that shown) being known 
as the helhj and the eorro.spouding part liehind a.s 
tho back. 'Die spat'es at k and h are the eatiniern, 
which rcgubite ihe distances apart of the stems in 
a line of typo. The hollow groove extending across 
the .shank at c, e is tho •nick, ivhich enables llio work- 
man to rr(*ognizo tho direction of the tyjic and lo 
distinguish different founts of the sanie nody. Tlio 
ab.sencc of this simple oxpcdi< nt would retard the 
oi>eratioTi of composing typos by fully one-half. The 
earliest type-founders did not know the nse of the 
ni<‘k. In some letters, such as j and f, a i)ait of 
the face overhangs tho shank , this is called t)ic 
kern. The groove g divides tlie bottom of the typo into two paits 
colled 1be/rc/. An inimessioii liom that part of a type on whieh 
it stamls woubl be as ^ Types must be perfectly rectangular, 
the minutest deviation rendering them nsele.ss. Any roughness at 
the aid<‘s is calleil and any injury to their taees a hatttr 

Sinoolhncas, Hharpness of angle, and |Mnfectioii of flnisli are also 
pniae refniireineiiU. A line of tviies, when viewed along the bai k, 
presents the api>eaTttuc<i of a solid bar of metal. 

BjiecieR 'J’ypes which have the face cast in the midille of tho shank, ns a, 
of letter, c, o, m, kc , and thus leave an open space above them eorresjionding 
to that bi'low, causi'd by the beard, are known as short tetters, 
Tlioai' whose .stem cxteiid.s to the top of (he shank, as b, d, f, &c , 
arc called aHcend/ng tetters. Those that have a stem extending 
ovei the shoulder, as g, p, &c., are cnllcd descending letters. Tliose 
that arc both a.scen<liiig and de«(5cnding, and extend over the whole 
of the shank, as ami j, are long letters. Small letters and figuies 
cast upon the upper part of the shank, as 1'*, arc called mpenors ; 
tliose very low down on the hliaiik are inferiors, as II,. 'J'ypes that 
are very heavy and massive in apjH^iranco are rdWetl fat-factd ; 
those that aie fmo and delicate, lean-fared, A ly)ie wliose’kice is 
not in )»roportion to the de])th of the shank {e.g,, a small pica ca.st 
on a j«ea body) is a bustard type. 

Sped- Tyjws are of various wzc.s,* ranging from those used in printing 
mens of pocket Ribles to those for largo placards. The variation is con- 
principal linetl to tho superficial dmnmsioiis of their ends, or bodies, as tliey 
bodies, are called. Each body bas a distinctive name. Tho following 
are speeimeiis of the |)rincipai bodieB of ordinary types, and show 
the rcl.it ion of the various bodies one to another— 

Printing h 

CiiMou— 172 t'> the foot 

Printing has b 

3 )()uble great primer JOg line i to the loot. 

Printing has been 

Doable Eiiglisli— 8'J lines to tlie foot. 

Printing has been defined to 

Double Picii~41| Unes to the fooi 



Printing has been defined to be 

Great primer -~51| Hues to the foot. 

Printing has been defined to bo the ac 

English— 64 lines to the foot. 

Printing lias been defined to be the act, art, or 

Pica "714 bnrs to the foot. 

Printing lias been definetj to be tlie act, art, or prac 

Small pica— 8S lines to the foot. 

Printing has been defined to be the act, art, or practice of 

l^ong primer- 80 hues to tho foot. 

Printing has lieen defined to bo tho act, art, or practice of i 

Bourj^eois— 102j| lines to the foot. 

Printing has been defined to bo tho act, art, or practice of impress 
Bievier— 111 hues lo the loot. 

Printing has been defined to be the act, art, or practice of impressing 
Minioti— 1 22 hues to the fcnit. 

Printing has hecn defined to he tho act, art, or practice of impressing Ictt 
BiiKoald -JoS hues to the lout. 

Piinting has l>opn definoil to be the art, mi, or piiirliee of inipressiiig lett^Ts, 
Nonxiarcil 148 liiieh to the tool. 

Printing has Iwen defined (o he Ihe nrt, art, or practlee of impreMsing letters, charact 
lluby - ICO lines to tin* fool 

VrlntluK hwi beeu tlofiuctl to lie the act, art, or tiraAlipu of Imiuotmuir teUrni, cliaiarUn, or flg 
IVttxl - 176 lines to Uie loot. 

rrialliic ha« been deftiiod to Itr the Mt. art, nr pmotlor of Impmotax Intteri, i1»Thctoni,or Igtiret ott ]iap«r, elolb, 

Diuinoiiil 207 lines to tho lout 


PrlMtlBf lu>* liMnd«Aii«l lutw Uiaoil oil r Tininlica »r ( hi IHIam .lianint.n ai li, km ei, | »|uii al.lli m athr 

(lUiii 222 hill s to the iuot. 

PrtBUiig kat Wti di ttiiMt W b- tKa BOl oit o f inito**^np 1 i Itata « 1 iaMP*rra rr an pajHir rli III ar atkaf 

BulltUnt 280 lineis !•» the tout. 


It is a I'onfusiiig and iiiconvcnii'nt anomaly that the typos made Size 
bj dificrent Englihh tonnderR vaiy in nirv, although they bear thetyp 
same name. T'Jio above Jiguies icfer to the types of hleB&rs Miller 
and Kicliard, tho royal typo-foundeis for iSeotland ; but other 
eminent makers snjqily, for inslanco, long priinei wdiiDi is 69.*, 

90, or 92 lines to the fool. This lia.s been leniedied in AnienCH » 
by an agteeiu<*nt on the pait of the foundeis to adopt one staiidnid 
picii, to ihvnlo that ]ni*a into a ceitam number of equal parts, and 
to cast all their types iw multiples ot one of these parts. They 
divide the pica into twelve points, and tlie jioiiit is the unit upon 
wdiich the system is based. Tbeie is also anotlier practical advan- 
tage in this mnltiplo system ; each l 3 pe bear.s a simple proportion 
to tlie others, ainl therefore (*an b« used in exact (*cimbination. Thus 
iwarl lb 5, nonpareil 6, inUiion 7, brevier b, bourgeois 9, long primer 
10, Bm.all ]nea 11, and ])iea 12 points. In (leiinany, France, and 
other I'ountiics of the Continent a uniform hy.stem of points li«.s 
been adopted, based on a scale of 133 ‘‘ iMceros" (corpus 12) to GO 
eeiilinietres. The type.s which most nearly coircspoud to those 
already mentioned aie ; — 


Perl 6 

Non])arcillc 6 
C’olufifl 7 .... 

Petit « 


Point .Si/e 111 
Kins to Onti- 
Foot, liietie 
162 If. *1879 
l.'J'i-lfi *22^1} 

.nf»‘H8 • 26:12 

J01*84 *3008 


Borpa 9 
Ganiiond 10 
Ciccro 12 


Point 8i/p in 
Kms to Oentl- 
Foot, metre. 

00 08 ‘8883 

. 81 07 -8750 

. 67.16 *4611 


The number of lines given lo the foot in the aliovo Sficcimens of 
l»o«lie.s is the theoretic and practically the only approximative 
standard. The height of type.s varies slightly with diflcrciit 
founders, the mean being H D'* The old Scotcli height is about 
itt. higher. Types lower than the ordinary dimension are said 
to be low to )iaper, and if surrounded liy liiglier types will not give 
a jierfpct impression. Spaces and quadrats wore foiiiierly only thiee- 
fourths of an inch in height ; but, since electi otyping ha.s become 
BO common, they are almost invariably cut bigb, t.6., up to the 
shouldei' of the type. Six lines of pica and twelve lines of nonpareil 
each cover an inen in depth. It is, however, not poasible. to know 
the size of a tyiio in a jirintcd page by placing a rule measure upon 
it, to inaxiy books are not set smid ; the lines arc not close togi'tlier, 
but leaded out with piece.s of lead, to make them cover a larger 
space. A communication of great importance contributed to a 
newspaper may bo sot up in tho same type as the leading article , 
hut if not leaded it will ajipcar to the non -technical reader to be 
in a smaller character. 

The width of pages or columns, in the technical language of tho 
printing office, is expressed according to the number of “ems,"-— 




(Tariotifis 
>f foce. 


Pype 

uetal. 


Malcin;; 
)!' t j p«*s. 


I* 
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that is, of a pica m,— the square of the depth of pica. As the latter 
is one^sixth of an inch, the em is the saiiie ^I’ldth, and a page of 
twenty-tour ems wide is e<iual to one 4 inches wide. The columns 
of tins EncychfpiBdia arc 19 oms wide. 

According to the purpose for whit'h thfy are used, types are 
divided into two classes— book type, including Roman and Italic, 
and job type, including a multitude of fanciful forms of letters, 
chiefly founded on the shape of the Roman and Italic letters, and 
intended to \w more prominent, delicate, elegant, &;c. It is im- 
possible to enumerate all the varieties of tlie latter class, as addi- 
tions are being constantly made and once popular styles always 
going out of fashion. The leading varieties are the anticiues, wbiidi 
are Roman letters with strokes of nearly uniform thickness, as M ; 
sanserifs or grotesques, which have no serifs, as M ; blacks, as ; 
and scripts, which represent the modern cursive or Ttabau hand- 
writing, as e/^ Black letter is now only a jobbing typo in EnglisL- 
sneaking countries, although, as stated in the historical section of 
this article, it was tho first charaetiu' used in printing. It is still 
used in (iennany, with certain modifications, as the princii»al text- 
letter for books and newspapers. A comparison of tho numerous 
reproductions that liave been issued of Caxton’s works with any 
modern lino of black letter will show how greatly tho form ami 
style have l)ecn altered within a period of four centuries. 'Flic prestuit 
style of Roman type dates only fioiii at)out the first quarter of the 
18th century. Previously the approved hhajw w'a.s as follows : — 

Printing has been defined to be the act, art, or 

The use of this tyi>e was revived by Whiitingbam of the Chiswick 
Press about 184,1, and it has since bocoiiic a favourite form, under 
the name of old style. Some of tho puiu hes cut by tho first notable 
Knglisb type-founder, AVilliam Caslon (1692-1760), have hcen j»rc- 
served and types are being constantly east from them. Kearly all 
iounders now pro<luco inodcrin^ed old stylo. For the recent revival 
of old stylo printing, see p 710 below. 

Tiarge letteis, siicli us are employed for large bills and postens, 
arc made of wood, cbicHy rock maple, sycamore, pine, ainl lime. 
These are cut up, plaiiod to tho required size, and tln'ii engiavcd, 
generally by special machin^Ty, this being a business <|Uite dis- 
tinct from that of let ttu -founding. The larger letters arc designated 
ns tw*oliiio, llirec line, four hue, &c., — meaning twice, thrice, or lour 
tunes the dejith of face of jiica or gi’eat priiucr, Ac. 

Typ(‘ metal is an alloy, of wdnch lead istlic pniieipal ingredient ; 
but, owing ti) its softness, antimony and tin arc adde<l (see \ol, li. 
ji. 129 and vol. xiv, p Ji78) A patent tvpc meial (llesley’s) was 
invented in 1S&5 m w'hieh the mixture consisted of lead, regulus of 
aiititimii), till, nickel, co)>por, and bismuth. Nearly all tvp^* 
now made with a(»inc of these metals suiMTudded. Ductility, hard- 
ness, and toughness aie the prime lequisites of a type nutal. 

Tho earliest printers mafic tlicir ow'ii ty[*es, and the books printed 
from them i.in now' he thstinguiHbed witli almost as iiiueli certainly 
as Iniinhviiling ean be identitied. 'fhe moflerii piuiter lias leeourse 
to tlio type-founder. The fiiht step in the making of type is rutting 
the h ttf'i on thf* end of a piece of lino steel, forming the punch (see 
fig. 2), wbicli is afler- 
w’ards haidemul. This 
is an operuliou requii- 
iiig gi’cnt eaio ami 
nicety (the ro being 
comjwratively few'' 
adepts at it), in order 
that tho various sorts 
ill a fount may be ex- 
actly uniform in width, 
height, and geiieMl 
propoi lions to eaeb 

other. A wpaiat** n _ Fig. 3.- Di ue. Fio l Matrix, 

puneli is refjuireil lot 

each rharaetf*r in every fount of type, ami tin* niaKing of them 
is tho most expensive bniiieh of type-founding. During the pio- 
coss of its manufacture the pinieli is frefiueiitly tested or ineasure«l 
by delicate gauges to insure its accuracy. When fiiHshefi it 
is held over a light, the flame of wliieli blackens tlie h tter, ami 
tlius enables an imju'ossioi], called a prou/, to be ntamiK'il 

on |iapor. When the letter is ))erfeet, it is diuen inlo a piece of 
polushed copper, called tho drive or strike (fig. .*1) This jwhscs 
to the justifier, who makes the w'idth and <iepth of tho faces 
nniform throughout the fount. They must then be made to line 
exactly with each other. When completed, the strike becomes the 
matrix (fig. 4), whemn the face of the tyjie is imnlo. This method 
of making a matrix has until now been in almost universal n.se in 
Great Britain. It is, however, a very alow and costly ]»roccss. 
In America the great majority of matrices are made otlienvi.se 
If the doaign of tho fount to bo pro<lueed ia original, it is often 
vt by hand or by an ongraving-macbine on tho piece of metal 
which is to form the matrix. If. on the other hand, an existing 
lount has to be copied, the matrix ia made by electro-deposition. 
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A perfectly good type ia selected, and inserted in a mould specially 
made, called k fusible mould 5). Sufficient metal of a more 
fusible nature than the 
ty]>e ia east round it, and 
forniK a shape similar to 
that of the ordinary mat- 
rix. This fusible east is 
then iilaoed in a box pro- 
tected by glass and gutta- 
percha, in Older that the 
coppt»r deposit may be 
ke])t stiuaro ami to the 
proper uiinensioiis. This 
arrangement also limifs 
tlio de])osilioii to the face. 

The box is Immersed in 
the copper elect rol> plug 
solution, in w Im h it may 
bo left until the deju^it 
of metal has increased to 
a tliieknoss at whn*h it 

maybe l)acked up with eoppn, or it is left until it ixacbos the 
full thickness, W'hieh is about of an im h It i.s then littid 
ill lino, set, position, and height. The minutest impel fi'ctioii or 
blemish ia rcjniMiuml by the (lej)nKition, and the ty]>e east from 
such a matrix is a |K*rfe(*t eounterpait of the original A selmol <»f 
ty])e.cngravcrshasieeentlysi)iimg up in tin* 1 mted States, cutting 
exclusively on metal and prodnciug oiiiamentcitioii and finish whuh 
the pnneh-entters cannot rival. It is exjcctcd that in tin* r ourse ol 
time the electrotype matrix will iieaily .sn])eiseile that made in the 
old-fashioned w^ay with the punch, in the oulimirv method the 
mould in which the body of the t\]ic is formed is made ol hunleiied 
steel in two parts; one part is f.isruied to tin* mm lime and is station- 
ary, while the other is movable .so that it may be adjusted tor the 
}>ro|>or width of the letteis, as one is wider llnii'i another. The com- 
bined matrix and mould are tlien adjust e<l to the type-easting 
machine, whicli manufaetuies types at the rale of fiom 2fi to about 
120 per minute, according to the bmly. The melfil is kejit fluid by 

a little furnaen niidernealh and is injected into the mould by a 

pump, the spout ol which is lu front of fhe metal pot. The mould 
IS movable, and at evciy n*M)lntioii of tlie whetl it comes up to tho 
spout, receives a ehaige of metal, and fln-s hark with a Inlly toinied 
typ in its hosom ; when the upjier halt of the mould is lilted, a tyt>o 
is ejected. The spiing mfioiit holds the crqipru* matrix in eloso 
proximity to tho mould. Tim lelt«*r n, for inst.uier*, stamped in the 
matiix is diiertly opposite the apeituie in Ihr* mouhl wliith meets 
the spout of the pninn. AMien a due proportion of a’s me east, 

nnothor matiix with li stamperl on it takes its jdare, and so on 

llironghout tin* wdnde fount. Tin* tyiies, howevru, aie not finislnil 
wdien they leave tho nun him*. There will he found altar hed to 
each a w» dge-shaperi jtf (lig. 6), sonn*what siinihir to tint 
on a bnilet rast lu a hand-iiioiild. Thesr* mr* pi< k(*d otl h\ 
boys at tlieiate of from 2000 to 6000 ]ur boni. A bun 
w'hicli still adhcics tr* the ^holllder of tlie hju is taken oil 
by tlio rubbers, who rnh tin* sjdcs on cncnfai stones or on 
filr*s The l\]M*s aftciwaids go to the srftr-is, wlio nninige 
tln*m in long lines reaily foi the dies.sei, and In* slips tin in 
into a long stir*k, tin ns them on tin ii frn*e, and aiter duly 
fastening them, (*nts willi a ]dane a giooAc in tin* hot tom, 
wliir'h forms tlio fret (Tliese ])ior*es‘(s are nrrw ireqneiitlv 
performed by a inachnn*, wlneli omrlnees typrs that dri not 
ivr|Uiro rubbing Ol diessiiig ) The tyjM s me then dns-srd 
and tho picker takr‘s tlicm in Iwiiid', in ordn to pnk out Fin. 6. 
each deler*ti\e letti-r with the anl of a magiiifying glass. Typo 
They are iinnllj* made up into ]»ar«cls of a eon^ement si/e, ^ 
called typefouudf t'*' jDfntes^ w<*ighiiig about 8 tb each. 

Subjoined is a descriptirni ot a mar Iiino for perfoiming aiitoma- Auto- 
tically' the \,inoiis ojici.itions of casting and tinishmg 1^]»e whnh nutic 
w'as iJivont(*rl about twenty ji'ais ago by Alessis J. U. .loiinson and ivpet’a«> 
J. S. Atkinson. In this a]>pmatns the mrtal is Insr d, jnj< ctr d into iug and 
the mould, the cast Icthr tinned out, luhlarl oi jdaind, fiist on iimshin, 
one side ami then on the other, flie leet r lit out and smootlnd, the juachim 
diesscd sidris |)l.ine<l altmiatelv, and tho finislnd 1* lt« i stt iqr on <i 
stick ready for use by lluj pi intei Tin* rasting n irlniie iiinl tln3 
dre.ssing inaclnm* are in n‘.ility distinct, llioiigli inonnird on arom 
mon frame. The whole is diivcn b\ .i str'iim •m.’im* m olliri juimri 
mover. Tho easting inadiine emisist-. of .i imnar*e covered by a 
shallow pot holding the fused riiet.d fii this i*- a pump, ami tin* 

mouhl IS phu*i*rl op])nsite its no//lr* 'I’hr* inoiibl bring arljnstid 

and tho matrix in its ]>la(*o, tlie inrdlt*n im’t.il i- injr'rled .in<l tlnii 
solidifies, forming a perfr‘( t tvi»e, but with jet attached. '1 his 
letter is then thrmst out, and the mould doses again for ariolht*r 
jet of molten metal. All this is cflcr trd by one levointion of the 
axlo of tlm maelmic*. The letters ]»ass thioiiirh a dianiiel one by 
onr^ into tho dres.sing machine. On oinMiig Iheie tin y have ra(*h 
of their sides pinned in snceession l>v br*iiig hr*ld against enttr'rs. 

When one side is made true with xospeet to the set of the letter ot| 
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its face, it is passed over a second cutter, which planes the second 
snU* absolutely parallel to the lirst. After this the type is carried 
in a line at right aTigJes to its former course past a «<‘nes of similar 
cutters, which plane out the foot, further smooth its surface, and 
plane each of the two dressed sides in BUccehHi<m ; this completes 
the dressing or hnishiug of the tyiies, which, continuing on tJieir 
course, pass upon a coni|>osnig stick and are icady for the printer. 
The line of types presents tlio appcaraiic*e of a solnl bar ot metal, 
so true, flat, and s(]uure are the siii faces of the several sepumte 
letters. This machine has been considerably improved by Mr 1*. M. 
Slianks. The newmacbiiie is of simpler consti action and its parts 
are more compact. It <loos not product! bettor fyjie, nor nrork 
quicker,— the speed in all type machiiies being regulated by the 
lime required to cotd the volume of metal, which, when on the 
inacbiiic, is assisted by having water }>ereolatiiig ibrougb the heated 
]urt8 of the mould. 'J'b« working of the new machine is more 
1 ('.'idily gras}>ed by the manipulator, and there is considerable re- 
duction 111 its cost. 


Type- 

:ase. 


3om- 

K>SlUg. 


Tn)u>-^ftttng or Cmnposing. 

We may nowMlesmbn the manipulation of the types in the print- 
ing olbee, and for the sake of (‘oncisencss reicrcnce must be made 
only to the operations connected with onlinaiy book-woik. These 
tlitler 111 details from the methods in tise in the othei two dejwtl- 
nients of the printing business, -new’s-woik and job-woik. 

The types, received fiom the foundry in the packages called 
jiages, are jilaced in shallow trays called easrs. 'i’lieso contain 
conipartments or each of winch is appiopiiatcd to some par- 

ticular sort or (‘baraeter. The cases when in use stand on frames 
or sloping desks. 'J’be case at the lop is the •upper cttsc^ and Uial 
below the /on er com’. 'Pbo 
former contains 
eight equal -I 
uppro}»rialei 
jtaiiy to the 
and sumII ( 
ietteis; the 1 
1ms lifty 
boxes of V 
oils si/cs, 



mmm 


IB0u3ig'Si 


turn 


7, -T,\i»e case. 


to the loxver-case sorts The diflcience in the si/e of the boxes 
corresponds to the dilfereneo of quantity of letteis in a fount, as 
alreaiiy atated,--tbe lower-case e for instance having the largest box. 
The locali/atiou of the Icttcis, &c., is a suhjei't on xvbich opuiioiiR 
<hficr, the object being to bmig tbe letters most frequently reipurcd 
nearest to the band of tbe compositor as bo stamfs at work. As 
a man })icks out fjoin the boxes seldom less than IffOO letteis ]icr 
hour and distributes oj rt'plat'es on tlio average about hOOO per hour, 
it is iieeessaiy that the most economical alloiatioii of tnc boxes 
should 1)0 mloptod Tlie system of allocating tln‘ various t^pcs is 
(ailed the /oy of tbe case; tig. 7 illustrut(xs tbe plan used in tbe 
princi])al Kiiglish book olliees , hut theru are many deviations. 

The types when taken lioiii tbe case.s are anaiiged in limss or 
‘ ‘ coni])osed ” in an instrument called a rmnpomvg sticky made of 
non, bru.ss, or gun metal. The slide in tbe midillo is movable so 
us to accommodato varving lengths of lui(*s In the composing 
rnorii the fninies iizo arranged in rows, supfiorliug the cases. The 
compositor fixes llic “ciqiy,” or document xvlneb he is to ie])eat 
in type, in a convenient place before his eye, and on some pai’t of 
the case that is seldom used, lii his left hand he holds the com- 
posing stick, and with the thumb and fiixst finger of the right hand 
lifts the letters from the boxes, and arranges them in the com- 

^ stick, every letter, point, or sign hcdiig picked out separately. 

I operation lie is much assisted bjr the use of a setting-rule, 
a thin brass or stool plate winch, hmng removed as successive lines 
are completed, keeps the type in place. When so many words and 
parts of woids as will nearly fill the line hax'o boon composed, it 
IS made the exac t length reijuiied by inserting or dimiuisning the 
space between the sexreral words. This is called the line 

and is effected by means of the spaces already mentioned. If the 
work is not “solid ” that is, if the lines are not close together — 
the strips of metal called leads arc used. They vary in thickness, 
hut always form aliquot parts of pica body. A good compositor 
must possess intelligence and a reasonable amount of general know- 
ledge : ho must be able to read his co])y with readiness, and to 
understand its meaning, in order to punctuate it properly. Ho 
should bo able to spell correctly, as some copy is almost undeciphor- 
able in regard to separate letters, while other copy is incorrectly 
spelt When the composing stick is filled, the ty])e is lifted on to 
a galley, a shallow tray of wood or metal, two or three sides of 
which are fiaiiged, for the purpose of supporting the type, when the 


galley is slightly inclined. Stickful after sticktUl of type is placed 
on the galley until it is full. The matter is then fastened up, a 
proof taken at tlie {iroof ju'ess, and the w'ork of the reader' or cor- 
rector of the press- -described below — begins. The proof, marked 
with the. necessary collections, is given back to the compositor, in 
order that he may make the requited alterations m the type. 

The tyjH*, hciiig duly corrected, is made up into pages of the Impos- 
required length (unless the author has desired to see iiroof iniug. 
slip). It is then imposed, tliat is, the pages are arranged in such 
a nianijcr that, when printed and the siieet folded, they wnll fall 
in duo numerical sequence. The iTiqiression from any aiTange.inciii 
of ))ages will he the reverse of that in which they are laid dowm. 

If an ordiiiiity four-jiage newspaper suppJonicnt he opened and 
spwad out with the first page uppermost, it will ho found that on 
tins bide the order of pages is 4, 1 ; when turned the pages are 2, 

.3. The type pages must be ranged in the reverse way, as 1, 4 ; 3, 2. 

Thus the fourth page is placed alongside the first, because both 
must he printed together on the out.side ; the thiid page is to tlie 
left, and tiie second to the right, because in hook.s f lie odd page' — the 
verso — is alwaj^s to the right. For a quarto a sliect of ))U|)cr is 
folded twice, that is once acToss its breadth and then once in a 
pcr[H*ndicular direction down the middle. Jt contains four leaves, 
and if these are printed on both sides eight pages. 'J'he tw'o sides 
of a sheet am called the outer and inin i formes respectively. A 
sheet of octavo is folded three times, making 8 leaxes or 16 ]Mige8. 

The si/e of a hook depends, not only upon the number of times tin* 
sliect has been folded, and described accoidingly as 4 to, 8vo, 12mo, 
kv., but upon the si/e of the sheets. The dimensions of tbe ])apcrs 
commonly used in book-piinting arc:- impeinil, 22 > 30 inches; 
super to 3 al, 20^x27.^; royal, 20x25; meduiiii, 10x24; dciny, 
17^x224 ; double erow'ii, 20x30 ; double foolscap, 17 x27 ; post, 
lf)f X 194 IJcncft to say that a hook is a quaito incicly gives no 
precise indication of its dimensions, as a ipniito of one bi/(* of pnjier 
may he smalh*!' than an octavo of anotln'r ; it is also necessary to 
know the si/e ot the sheets of whicli it is conqtoscd. 

When a printed hook is opened, it will he found that at the foot Signa- 
of certain jwiges then* is usually a letter and at the foot of another lures, 
a lettci ami a figure, asB, B 2 ; further on another Ictlei and another 
letter and figure. On going through the hook it will be seen that 
the Ictteis are 'regular alphabetical order, and occur at regular 
intervals of cign^ ;:wclvc, sixteen, Ac., ])agi‘s. Tliesc designate the 
several sheets of which tin* book is compom^l and aie called sifffut- 
tares, so that a sheet may be designated B, and the pages of whicli 
itionsists aie theiehy sulliciently indicated. (Occasionally, ns in 
the present work, numbers arc usc‘d instead of letters.) These 
signatures assist the binder in folding, as they occupy a certain 
specified place in each sheet ; hence to ascertain if the sheet has 
been folded projK*rly it is only necessary to examine the position of 
the signature. The hinder also i.s thus assisted in gathering or 
collating together the sheets of a volume in pioper oitlcr. Signa- 
ture A IS omitted, because it would he on the title or first page, and 
would be both unnecessary and unsightly. B}' old rustom .1, V, 
and W are discarded, 1 and .1, U and \ being origiiiallv used indis- 
cilmmatcly by printeis, w’hile W^ was wiitten UIJ oi VY. 'When 
tbe alphabet is exhausted, a new one. is commenced, distinguished 
by a figuit precedent, as 2B, 2C, Ac 

'riie pages of types arc ai ranged in projM*r older on a flat table, Forme 
covered with stone or metal, called the imjnisiiuf stone, and are then 
leady to he made into a forme, that is, in sueli a state that they 
can ho secuiely fastened \\\) and moved about. 'I’he foimo is en- 
closed in an non fiamo or chase, suhijivided by a cioss bar. 'J'ho 
poitions of the type are sepaialed by Junutaie, which may be of 
metal or wood or both. It is of the same height as the (huso, hut 
lower than tlio type, and thercfoie docs not ])rint, but forms the 
margin of tho 2 >rinted pages. At tlio sides oi the two sections of 
the foniies are jneces of funiitine of a lapeiing shajie, eallcd side- 
sticks, and at tho top and bottom corresponding })ieces, called /oo/- 
sticks Small wedges, called giioins, aie inseited and driven forward 
by a mallet and a shooting stick, so that they gradually exert in 
creasing ])reBHuro upon tho type. Other ineehunical means for 
locking ut) are also occasionally adopted. W'hen sulliciently locked 
up, tho whole is quite as firm luid portable, however many thousands 
of pieces of metal it may consist of, as if it w ere a single jdatc. 

In this ra])id sketch we jmrposoly omit mention of scvei-al opeta- 
tions which, though important and indispensable, are only of 
interest to tho workman. 

For many years endeavours have hcen made to construct Type- 
machines for ty}ie- setting wdiich should obviate hand labour, setting 
riekiu/j 5 out the types separately from tlieir boxes and arranging niaehii 
them singly in the composing stick is an irksome and monotonous 
operation, and one whieli it might bo thought comimratively easy 
to jierform by automatic machinery. But of the many difterent 
composing machines that have boon invented les.s than half a dozen 
have stood the test of practical experience. These liave been con- 
fined to special classes of work, and it is open to doubt whether 
the nimble fingers of a good conipositor, aided by tho brains 
which no machinoiy can supply, do not favourably compare on the 
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ground of economy with any posaible mechanical arrangement. On 
the other* hand, employ era and makers of machines allege tliat 
owing to the opposition of the men machine typo •sotting has 
not had fair play. However that may be, it is undeniable that 
a composing machine is still rare in printing ofiices, and whore 
omployeti it is only as an auxiliary to the ordinary lal>our of the 
men. It deserves to be mentioned that nearly the whole of the 
tendon 77w«s, with the exception of the advertiicnientH, has for 
years past been sot up by muchiiiory, and that nioro than 10,000 
pages of the present edition of the JEiicyclopadUi BnUmmim have 
also been so set up. We have not space to describe with any 
miuuteiioss the const ru(‘t ion of 
composing machines, in the 
Fraser nnichine (tig. 8), one of 
the simplest of jts class, which 
has been made use of to the 
extent already mentioned in 
the presimt work, the tyi»es 
are contriined in a series of 
grooved trays A, in the upper 
part of the machine, the tiays 
having picviously been filled 
by complementary appn talus 
called tlio distrihutor. In 
these trays thetyj^es aie kejit 
ill position, and piesscd lo- 
waids the from pait of each 
tray, by slijis of metal at- 
tached by coiils to the box- 
whocls B ; each of thi*sn con- 
tains a spring of suliicient 
Htrength to pi css the line of 8.- Fm«or oomnosing inachmc. 

tvpcs steadily foiward against the 8e]>arators (', which arc formed 
w’lth an invcilcd sbouldct, under winch the front tyjai ni cadi 
lino ]»as.ses. Tiic keys are conuiM‘Lc<l by levers to the soparntois, 
and the depression of any key causes the concspondiiig acnai- 
ator to dcsicnd, carrying with it the fiont tyjic of the Imo 
iiit<» Ihc grooved face-plate, down winch it slides into the com- 
posing stick (t. Immoiliately th« finger is lifted from the key the 
spnal spiiiig 1) raises the separator to its original position, ami the 
ne\t type m the line takes the plain of the one just released, and 
so in succession as fast as the keys can bo presscil. Under the keys 
runs a loii connected by a eiank motion with the imshoi (1, wlin h, 
with every di'pression of«ikey, pushes foiward the line of type m 
the composing stick, thus making room for the next letter. The 
matter is thus sot in one I'oiitinuous line, leady to be divided into 
lines of the letjnired length iMtlier by the ojierator at the madniie or 
by another hand working in eonjunetiou. The speed of the nmcliine 
vaiies from fiOOO to 12,000 typos per hour, but is icguluted solely 
by the skill ot the operator, ns the inachine will work us fast as 
the keys can be pressed. The coinjiosing madiines now ciii)»loynd 
at tin* Timrs ollico arc an improved form of an aj»j)aratus invented 
by Charles Kasteiibein, and introduced theie in 1872. Tlie oper- 
ator .sits in flout ol four rows of keys one above the otliei, something 
like the manuals of an organ, hut only about .‘1 feet wo de. Each 
of the keys corresponds to a typo or chaiaefcr The tv j»e.s aie kept 
111 till tubes nlaccd vertically at the t»)p of the muebiiie. The de- 
]»ressiou of a Key works a senes of levels, and an non linger pushes 
the uiideiinost type from its tube, when it tails intoagioovo ioimed 
in a eoinlui’tiiig pKite, minowiiig.it the bottom to its a])ex. Imme- 
diately below IS a iveeplaele, Jimi by the actum of a ticjidlo the type 
is puslied along a channel. Other letters follow, the matter being 
thus set lip in a long line, on a groove of the w idth of an cm quad, 
and rminiiig from left to right. The type when it first comes into 
the gioovo is in an upright position, but in passing along it becomes 
tw'isted, HO that the letters stand at an angle ol about 45® wdion 
they ix*aeb the jjoint at wdiioli they are jiislilied. 'Plus gioove com- 
mniiieates at its dext»r extremity w’lth the juslit}iiig galley,- a 
.simple a])paiatn.s, something of the nature of a coinjtosing stick and 
galley etmibined. Then the typo is divided into poitions or lines 
of the reqniied length and justified in tlie galley, w Inch in adjustable 
to thewudtli of the reipiired h*iigth. As the long line :i])proacdie.s 
him, tho jUiStilier with a snull hodkiu accelerates a poituni ].iige 
ciiongli in Ills judgment to fill tlio width of Ins eolniim When 
this is done he pres.scs his foot on the treadle under him, and 
thereby causes tho line to be jnished into the gallov. The hue is 
jnslified by spaces and unads, and enough type then t.iken lor 
anotlier Inn* The speeii dejicnds on the ojierator, ami vane.s from 
0000 to 13,000 types per hour, the average being about 8000, with 
two operators,— a jiistifier and a compositor being al.s«) neeessar}. 
Thesi* inaehniCR aic w'orked in the Times olfiee at the lale of a 
column of solid mimon an hour. I’lie inaelihie oeeupies, a floor 
space of only about 4 feet w'lde by 2 deep. 

Another machine at jiresent in use is that of Mr Itobert llattersley 
of Manchester. It probably furnished tho general selienio of others 
in use. One of the most ingenious maehines of the kind is that of 
Mr Alexander Mackie of Warrington, its general principle being 



the adoption to setting up types of the Jacquard card of the power 
loom, which weaves automalieally the most intricate patterns of 
cloth. The apparatus ismsists of three parts,— tw’o used for pre- 
)>ai‘iiig the ‘‘card” or ribbon, which directs the third in the opera- 
tion of tyjHj eotnpoHing. Tlie perforator is like a small cottage 
jnaiioforte. Wlieii the keys aie struck they produc-e a perforation, 
and the ribbon is made to move aside a little, so that a new' surface 
may bo jirescntod for })unctnring The. composer is a circular iron 
t.iblc, 4 feet in diainclei, having loiind its jienplicry a number of 
boxes divided iiib) seel ions, each of wlin h bolds one kind of lyixi. 

On a slightly lower piano is a wheel t arrying little brass tables, 
hinged al one end. When llio mathine 'is in motion, the types 
are ]tnshed out on to tho table, winch passes with its ti eight lonnd 
its course until it comes to the point ol tlcbveiv, when tlie typp.s 
aio swept ofl’. The using of the table, and the dr.awuig out of the 
fyi*®^» guided by tho pcrlbraled p;ipei. Herne the inacliiue 
sets tyjies w'ltliont a linnian eompositoi When once the lihbun is 
peiforated, it may bo used over ag.iin lor snbseqiunt editions of 
the .same work, which maybe m a dilbient si/e o<‘ tjpe. Those 
maehine.s are only m use m the ofiice ol 1]»e inventor 

As has been already desciilKsl under Jli imiim-im. ^\o1 xx. 406). 
the purliaiiientaiy reports of some iiew.spapeis aie .set ii]> cntirclv 
without co]>y, - by the ear, not by the rje. If hns been lonnd tlia't 
by the aid ol tin* madnm* the mallei tan be setup lialf as Iasi 
again ns it could be W'litteii out; tin* avi nige s]K*cd ot Hie compos- 
ing miKliine is 230 lines ]»cr Innir when the topy is dn tateil to tin* 
opeiator, whereas the most skilful workman sciting at ease in the 
ii.snal way can do but 50 lines pei boui. 

For many years it wa.s a favourite idea with inveiitor.s, C8]>eeiall\ f-ogo- 
tboso who were not praetic.il pnnlets, th.it gi cal economy inigbl be 1}])e«i. 
gamed in composition by the use ol Wfud-chaiacteis or “ logoi \ pes,” 
insle.id of .single letters. Tho eonstani rejjetilioii ot many words 
seemed to suggest tliat they might be e.ist in om* piece. ( 'mubiiia- 
tioiiH Hiiitable loralhxesand siillixes, as ad-, ar-, in-, -ing, -mciit, &e , 
it was also suggest eil, should be used instead of the single eonqionent 
letters. Tho suggestion has, liowcver, not bi^eii earned out, at leas! 
to any (‘onsidorablo exioiit. The < Inef pijetieal objection to it is 
that it involvo.s the use of eases with an ineonvciiiently laige nnni- 
ber of boxes The more the vaiietv ol < hara<‘ters is multiplied the 
more “tiavel*' of the eomjtosiltn’s hand ovei the eases is neees.sarj 
lor picking them up, and l»y so mueli i.s the speed of liis woik n- 
taided. Logotypes, too, aie inoio liable to aeenleut ; when one 
letter is damaged the combination is remlen'd useless 

The eorieetioii of tlie t>ne is a subjei t that should lie iiuderstood TVirrect- 
bj’' all who have to do wntli punting, us many mistakes aie made mg lyjie 
on the part ol ant hois wlinh a little tediiiieal knowledge would 
prevent, in the com sc of setlnig any eo/n/ oi MS, wlneb muv be 
given liini the eompositor unavonlabh jneks up some wrong l<‘tter.s, 
or nii.sUkes Hie words in the copy betoie him, or tails to loJlow the 
style prescribed lor the work Tbe.se uie called pnnhr's enurn. 

When the compositor has finished Ins task, a first proof of the 
matter is taken. This pi oof is icatl tliiough and compaied with 
tho copy by Hie proof reader or con'etfnr of th*‘ ;ne.99 and an assist- 
ant, eopy-hitldpt or leading boy. 'flie pioof is then sent baik 
to the compositor and tlm l.itlcr is rcriuiied to coriei I all Hie inae- 
ciiiaeics indie.sted tliciein - in laet, to attend to all the directions 
^ijiveii bv the reailer— and tins bus to be done at Ins owm cost il ho 
IS working on jneee that is, jiaid by iesnll.s neeonlnig to woik dono 
— or by the employer il he is woiking “on estublisbinent wages ” or 
paid by time. Anotbei jnool ealletl a u'eist is now' taken , tins is 
carefully conqured with the pievions ]uo(»f. II the eoiiei’tions 
have not all been mdile, the levise is niuiked ai’cmilingly, and sent 
back to tho eom])Ositor, who is Kcpiiud to ]emed> the iinperiee- 
tioij.s. When the pioof is deemed ai curate, oi “clean,” it is .sent, 
genei ally along with Hie copy, to Hie antbor,- being now' teimcd 
an auHior's yaoof. Finally, in the ]>riiiting olhee the malter is 
carc'lully le-read and «’om|);iHMl willi the last antlior’s piool by tin* 
press leader, who signs it ami on Ins lesponsibihly the tvpe js 
printed oir 

Tho o]H*ration of di.strihuling Hie ly])es is the conver.se of thatDistn* 
of composing: it is di*-compo.snig Hie foiine and letunnng Hie hiitmg' 
seveial let lois to their proper boxes in the ease. It is done, as alie.iily type, 
inentmiied, with reinaikoblo r.ipidity. The forme is first waslied 
over with an alkaline or other detiTgeiit to ie;m*te tiic ink fiom 
its suifaee, and then laid down on the iinjiosnig snriaee, niiloeked, 
and damped , this assists the efihesmn of the tv]ie, aflei the chase, 
fuiiiitine, bide stieks, &c., aie luinoved. 1’he (Oinpositor then takes 
in his leit hand, .snj)])orte(l hy a .setting Mile, a noition of type in 
lines, and w'ith the right hand takesawonl t)i m» Ih tween the linger 
and thumb, Jetting em li letter drop .sepjiately into its proper box 
There is hardly any operation w'lnch .so stiikes a speetator as li^- 
trihutiiig, for a competent di.stribiitor literally sjiow’eis the tvpcs 
into their receptacles. The tyjies arc held iqisnle ilown, th.it is, 
with the nicks u])permost ; hence Hie letleis of eath w-oid aie lead 
fiom left to iiglit like ordinary matter win n ]»rintcd, but the words 
are of course dealt w'ltli in the inveisc oidei 

Distributing maehmes of many dineieiil kinds have been invented. 
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ype-dis- They may be divided into two classes, — those workcsl entiroly by 
ibuting keys or notes, like the iiianofortc, and those in winch the distributing 
acliiues. is to ii certain extent done automatically. For the former class only 
the ty]»e in ojiliuary use in printing ofticos i.s retpined. For the 
latter tlie typ(> leijuires to be specially prepared, each character 
having a distinctive nick or nicks upon it, which correspond with 
the paiticuUr chuniiol of the inachino it is inteude<l to occupy, and 
by wlncli if is guided to its special compart iii eat. Ka&tenbciii has 
]»roduc‘ed a distiibutor which may be dcfacribcd as a composing 
machine reversed. The matter to be dccomnoscd is plaocsl at the 
top in its approi»riate tray or iixcd galh*y, tlic sides of which are 
adjustalile to lit any measure, the back being so coii'-tructed that 
it Inay ho advanced to keep the matter always up to the front As 
the iiiaKer is pressed towards the iVont, the first Jettor of it is brought 
in contact with a steel pusher, liehiud it being an aperture com- 
municating with the channel of the guide plate. 'J'he matter is 
read by the operator ; and he touches the key (iOiTospoiiding to the 
letter that conies first. Thus the types are <'onveyed one by one 
to the guide }d.ite or couduetor. It has grooves furnish od* with 
little gat<‘.s or switches, like the points of a railway, and these diic< t 
the types into their jirojier channels. The tubes into which the 
types are deposited arc placed at the foot of cacii groove. Tlius 
eveiy time a key is depressed the switches move, the piibher sends 
the t>pe tj> ho distributed out of the line, it falls through tlio 
upertiire, and, passing down tlie channels in the guide plate, leachcs 
the ]»roper tube. The sjieed 
IS to a eci till 11 extent depend- 
ent u])on the skill of the 
opciator, but averages be- 
t weeu 8500 and 4000 |»cr hour. 

A good compositor imii iiy 
hand alone distiilmte as 
many letters ns this. Ihit for 
the imi poses of tho coTii)>osing 
iiUiehine, liaiul distributed 
typ«‘s wmnld li.ive to l»e set 
up iig;iiii, as the compodng 
inadiine is supplied not Ituiu 
ordinary iMses but fiom tnbi's 
of tvf>c. In tiie Fra SCI dis- 
trihiitiiig iiiachine (iig. 0) tlie 
jiage of niiilter to bo disln- 

l»nte<i IS plausl on the up|»ep part of the niacliiue at II, whence 
by 8iiilahl(* aimatatus it is moved line by line towards the sejiarator 
1 in fi<mt. The matter is there lead by the operator, un<l as each 
letb^r conics in coiiUci witli the sejiarator the coiTespoiiding key 
is piussed ami I he tvt)C is conveyed to tin* giii<b’ (ilate, where a 
series of switelies guid(‘ it (u its projier cornpartment in tho txay of 
tho composing machine. 
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Stn'tvfj/phujf EJectrohjpipg, dr. 

Ivan- Tim method of leproducnig and multiplying letter-press printing 
T^.s of surfiiees by taking e.tsts of them, or stereotypes, lias greatly <-ou- 
»u.o diieed to the }»rogres.-* of typography, — much moie so, indued, iluin 

[ling, miglit be real wed by thosw who are unac<juaiuted with the practical 

did ails of the art. Stereotyping ((rre/jeAs, fixed or solid; tcitos, 
type or forme) is the method* of taking casts from a fixed or m(»v- 
aide lorme; thus, punting from stereotypes is distinguished fiom 
typogiaiihy, in which iiiijnessions are taken from niovahlu ty]K?s. It 
does not Bup<‘rseile tyjH'-fouuding, but sujiplomonls it, for a })agc of 
* reading matter leipiires fii‘st of all to be set up letter by letter, and 
then the »Rsts or jdjites arc taken, each of wliich may bo printed 
from with nearly as much perfection as from tho original foiiue. 
Hunco a printing surfaci* may be reproduced t«> uu uliii(»at iiiiiiiito 
extent, and tho iiieans of pi od net ion <»f impressions on the pi ess or 
machine are inci eased in proportion to tho number of casts taken. 
It ensures an acr*ni.ito eoj)y of an original text, wliorcas in repro- 
duction by resetting tlie movable types fhero is a lialnlit}’’ to devia- 
tion. 'VViien only a cast is worked Irom, any accident may bo ro- 
}Niircd by taking another cast, and the cost is sliglit coinjiared with 
that of comi»osiijg over again. A Miialler quantity of tvini may 
be iisod ill an <»lUco wliere this ])i'ocess is used ; a portion of a w-orlc 
may ho set up, a cast hikeii, and tho t^'pes returned to the casea 
Tlw plates are more easily stored than nmvslilo foiines, and are not 
liable to the danger, as in tho latter, of types falling out. Above 
all, tho mould may be bent to any curve required, and a circular 
cast obtained, which may bo fastened round tho cvlinder of a 
xnaelnue (soo infra in regard to rotaiy printing), 
jcess The process of Htorcotyping, divcvSted of merely lochnical details, 
stereo- is as follows. From a forme of matter, wliich may be wholly or 
ung. in part composed of inuvuhle ty]>(‘S, a matrix or mould is taken. 
The original is in riliovo ; tho mould conaequeutly is in intaglio. 
Fiom tliis the stereo plate is cast, and it of course is again in riliovo. 
This in turn may likewise become an origiiiul, and casts may be 
taken from a plate, or other casts from the same mouhl The first 
books were printed from solid wooden blocks, each of w hich formed 
a }mge. Thou came tho era of typography, in which tliese }>ages 


w^ere composed, moaaic-liko, of movable types. Kow has succeeded 
tho period of stereotyping, in which pages formed of single blocks 
— ^but of metal, not of wood — are used. The two essential parts ai'e, 
therefore, the making of the matrix and of the cast, wliien is com- 
posed of on alloy something like that for type metal. TJie mouhl 
may be of plaMter of l^aiis or })apior-mkcho ; the latter being the 
simplest material, and that almost universally used, need alone ha 
hoi*e iTforred to. The iollownng account of the process, when carricxl 
out on the smalh^st possible scale, is sufficient perhaps to show tho 
general iirineiples of tho art The napiur-niAohe for tho mould, 
called is made by uniting several ^eets of }>af>er with a paste 
made of wheaten flour, starch, and alum, to which w'hiting is added, 
These ingredients are often varied ; tho general object in using them 
is to obtain a |jaste which will staml a high tempcratui^ witiiout 
huniing. A sheet of brown paper is laid down on a smooth surface 
and jiasted over ; blotting paper is laid on that and pressed down, 
tlicn posted over, and a sheet of tissue xiajier added, which is also 
paslecl, and anotlior sheet of tissue paper placed on the top. Tins 
IS well sniootlicil and pressed to give tlie incorporated material 
greater hrmncRS and eoliesion. Next, to pre[)aro the forme for being 
moulded, it 18 surrounded with metal clumps” of the height of 
the lype, ]j]aced close to the matter, and then oiled to ])rovciit tho 
tloiig sticking to it. The latter is then tlioroughly damped, to 
lender it fjuito plastic. The forme being on a level surface, the 
flong i.s laid ui»oa it, and on that a piece of linen. The surfoco 
is next well beaten all over with a long-handled brush, till the 
flong sinks into all the declivities of the lorme and receives a deep 
iiijpiessioii of it. This is a pi ocess roipuring exiioriciice and practice. 
The linen being removed, a piece of vciy stout ]»iipor is laid on tho 
top, and also beaten down, so as to sticngthcn tho flong, and tho 
moiihliiig is finished. The next ])oiiit is to dry the im)uld. 

In llio most rudimentary method a combiued drying and casting 
press is used. Jt consists of a flat iron mu face, with a lid attached 
to one end by hinges. Over the surlai e is a cross-head fitted with a 
wrow; i»reHsiuo may be exerted on anything phu'ed betwreen, the 
arrangement being like that of a screw let tei -copying press. Tlie 
crossdieiul can be moved to one sid<‘ wbcii it is nec essaiy lor Die lid 
to bo lifted ii}>. tJmlerneaih the piess is a series ol gas jets, by 
means of which tho bed jdate is heated. The press siundH on 
Fii()poris, but 38 attacbed to them only by an axle, and it can bo 
leauily changed from the hori/oiital to tin* vortical position. The 
lid of the box is raised and tli<‘ fonno with tln^ flong uiion it jilaced 
on the centre of the iron surface. After being covcn*d with a 
blanket, the lid is screw’ed d(»wii ui>on the whole, and, tho gas being 
lighted, Die forme aiitl mould are heated for a few ininiites, alter 
which tho lid is raised, the steam evaporates, and the flong, which 
has now become the matrix, is thoroughly dry. In large stereotyp- 
ing foundries, after the flong has l>een well tieateii u}»ou the foime, 
nnril tho impiession of tho types is plainly seen on the baek, it is 
baked and dued (the forme still uiidmnealh) on a long tbiek iron 
slab, called a /io^cAa?M 5 < 5 r, because it is heated fnnii within by steam. 
Tho matrix is thou icmoved from the fomie, and any siqierfluous 
luaigiu cut away or trimmed ; after this Die matrix is dusted with 

I iowdercd Ficncdi chalk and is ready fin* being east froin.^ A method 
las lately eomo into use for obviating the necessity of keeping tho 
matrix on tho typo wdiilo it is being hardened by drying by heat, 
whereby the typo is injured. Tho matrix is dried S 4 *j»aratcly, being 
removed when moist from tho fonne, as soon as the impression is 
olitained. It is then jilucod on u Iwd of eaud heated by gas. The 
foiTue is never heated, and theie is a great saving of time, because 
the diying can Iw done in two minutes. The matrix is laid on Die 
bed of tho enstiiig box face ujiw'ui’ds, with gauges around it to de- 
termine the height or thickness of the cast. The lid is put dowm 
and screwed tightiy, nnd the position of the press altered from the 
honzontal to the upright. Tho metal is then poured in and tho 
press restored to its fomer {losition. The matrix is e.n*efnlly raised 
and the idate cx]»08ed. It has only to be “trimmed,’* tho super- 
fluous metal cutaway, and th« hack planed, to bo ready for imiunt- 
iug on a bloi’k of wood to make it tytio high. 

In stereotyping for tho Walter and similar presses tho process 
is as follows, llio formo is laid on the taido of the moulding 
macliiuo and Die flong placed on it and thoroughly beaten in bv 
hand or passed through a moulding machine, wiiich pei forms the 
same operation. Tlie forme is next ]) 1 aeed on a heating surfiK;t>, 
and when nearly dried the matrix is removed from it and again 
dried. It is Dion placed in tho easting box, which is curved to the 
circumference of tiio cylinder of tho Tlie box, being on a 

swivel, is set upright. The metal is now poured in from a 
ladle and the plate cast. It is allowed to atmid a minute and Ihcii 
taken out, still hot, aud placed upon a “ finishing saddle” of the 
same circular form as the Lack of the yilato, and secured ]»y clamps 
and screws. An angular-shaped knife or ohisid, fixed in a carri- 
age, is moved by a handle in a semicircular direction across the 
surface of the plate, in order to remove superfluous jiortioiis of 
metal and to form a bevel whereby tho plate can bo siibs eguent ly 

1 These matrices can Iw* preserved for sevenil yoari, andtha <ereatypmg pro- 
cess postpuued until actuaUy required 
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clamped on the machine. If neceseary the plate may l)e amoothed 
at thu bacl& by a specially-contrived planing machino. Tlie plate 
is now ready for ncing placed on tno printing machine. Kach 
single o]>erafcion can bo performed with tho utmost possible deH])aich. 
If the organiisatlon is sutlicieutly x>orfoct, the time for making a 
I»lato, from the moment when the forme comes down from tho 
machine -room to that wherein tlie iieribct pjiato is set on tho 
machine, need only be about eight iniiiulcs. 

In ne\vspa|ior establisbinents whore stereotyping is thus adopted 
'8- tho pages arc not all made ux> simultaneously : some aro kept open 
era, till the lust for the latest telegi'uma. 'Hie moment a page is com- 
plotod and locked up iu its cliaso it is sent down to the foundry, 
and 08 many casts taken as there arc printing macliuics to be set 
going. One X’^1^ follows another with raxndity, the first being 
placed in }>ositiou on tho machine, while the later ones are in tho 
foundry. Whou'all tho xd^^t^s aro finislied and iixed in their 
places, six, eight, or ten machines may bo simultineously printing 
at the rate of nearly 12,000 jicr hour eacdi. The enormous inerfaso 
in tho circulation of the groat daily newspapers would have lieen 
imposHihlo blit for the extruordinury facilities for rapid prcHluction 
jirovidcil by stereotyping. This xirocoaa in also of sjHJcial utility to 
the newspaper printer iu the case of telcgiams arriving late. In 
machines which x>nntcd from tho type, latii telegrams could only 
be inserted by a “ stop- pi ess” ; that is, the piintiug was inter- 
rupted while the alteiutiou was being made. Hut, when tho 
Tiapior-mflclu* casts ot the ]iuge8 have been taken, tho type ilstdf is 
liberated and sent buck to the com[)o.sing room, so that, if later 
news arrives while tho maclnnes aie nniuing, the foreman xirinter 
alters the i«ige, a fresh cast of it is taken, and a mat lane startt*d 
without interrui^ting tho production for a iiioriient. The Londtm 
evening psipers Jnivo nanally livtj editions, and for every edition 
fresh casts are made of one or more of the pages, 
luloid Quite recently the substaneo called ctdhiioid has been introdiieetl 
instead of the metal referred to jirevitmsly. A mould is made of 
la- ytdlow oxide of lead and glycerin ioimed into a seiin-fluid ]iastc, 

her which is applied to tho suifaee of the type. The matrix is xdaeed 

eos. on a ]>oweiliil pi ess and a heattsl sheet of celluloid about of an 
inch thick is laid on it . When pressure is a])plio<l, a perfect laesimilo 
is ohtuuied, and it is leady to be x^ii^Hod from when moun1-<*d in tho 
usual way. Whereas a gootl tdeetrotype from a wood block aveiages 
six hours in its production, a east in celluloid can begot iu hss than 
an hour. These hlo(*k^ aio veiy tough and many thousands moie 
of iiiipressioiis can be pvintiMl fioin them than from stert'otypcH with- 
out their showing signs ol wear. For small stainjis iiidia-nibher is 
used as a stereotyping material, ami afterwards vulcanized. These 
Hi amps, being llevible, print on iviugh surfaces w'hich would not 
tak(» ail im[»resHiou from ordinary Htereotyxws. With a flexible 
surface, too, much less pressure is required, 
nting Maeliines have been in\ented to do aaay with the nso of types 
iiea*AH altogether Tho principle is to ]miieh tho characters successively 
on some suh.staiico which will act like tlie iiong and become a 
ichca, mould from winch stereo ])latc*s may ho east. In an apparatus 
ri'ceiitly iiitio<lueed the Hong is a prepared piece of millboard, 
which is ]daeed in front of the steel punehes. The latter aic drneu 
into the flong with lightning great aeeuiaey. Hy tuin- 

irig a handle all the Komaii punches aro changed to Italic ; by 
another a set of sansenf or othci iounts eoiiios into play. For set- 
ting time-tables and logaiitliiiis the a])paratus is said to save ninety 
j>er eont. over the onlinury system ot hand-setting. The obstacle 
to tho inovo geueial use of it is tin* dilheulty of <'orreetmg eri'ors. 
In another inachiiie tlio j)unehos aro driven into a block of teak 
wood, Tbcy are cast to tliicUncsses which are tho multiplo of a 
‘‘point”; licneo by a simple i*alculation they maybe spaced out 
to tho exact number of jioiiits chosen foi tho length of the lino, ami 
every line lojv<*s the luaehirie jusUiied. The block wdieii com- 
X>leto is removed anil a stcieotyxic taken, wliieh can bo xunited as in 
the ordinary inetliod of typog'iaphy. 

ctro- For the reproduction of W'ood engraxiugvS ole<-trotyping 1ms 
mg. nearly superseded stereo ty))iug, as it x^nKliiees much better (ojues. 
For obtaining ]»late8 of tyjio matter it is nls«» Is-tter tbaii steiet>- 
typing, ns many thcuisauds of iinpiesslons may bo taken without 
reducing tlic sliarimess of an elei’tro, while ordinary stereotype 
would bo almost worn out by printing a much smaller number. 
This aiiscH fiorn the superior hardness and toughness of c<q»per, of 
w'hieh tho sin face of tho electro is formed. Klectiotypiiig, liowever, 
is eostlitw and slower. 

Tho forme to he oloet retyped is placed upon a level x'Tatc, ami 
surrounded with typo-high clumps or motal funiituie, and then 
floated with plaster of J*aris, which ]>revents the mould of wav 
(to bo aft^jrwards made) from pont*trnting too far into tho interstices 
of the spaces. The forme is next bruslied with liiiely jiowdeied 
blackleaa or plumbago. Tho moulding composition is mado of 
molted wax, with tho addition of a little olacklead. This is poureil 
into a shullow metal moulding tray, to which two pn*epa of stout 
wire are soldered, in order that it may ho afterwards siisjiemled in 
the depositing trougli. After the coni]>ositinu is cooled and set its 
surface is brushud with blackfoad, and it is then ready for moulding. 


Tho moulding press may bo sometbing like a letter-copying press, 
or, in a large establishment, may consist of a ]u)weriul hydraulic 
or other x^ress capable of exercising n jiressure ol many tons. The 
forme is placed exactly under the eeiitie of tho iduten, with the 
moulding tray confining the wax, slightly warm, ux»on it. An 
imxm*ssiou is then taken, ami the mouhl afterwanls scjiarated from 
tho forme. Tho mould has next to go through the ju'occsh of 
hatlding^ that is, heated w'ax is diopped iiyion sucli ]*ortion8 as should 
bo more deeply sunk in tho liiii.sh(»d eUs-troti pe jdate, namely, the. 
places where “whites” are t(» appear in the pniil I'he mould, 
having been finished, has to he hlackh*ud«d, }diiiiibiigo being a con- 
ductor oi eleetneity, while w'ux is a non-« omlm ior. The material 
is well blushed in, filling all the iuleistieis of the forme ; niid the 
entire surlaco of the mouhl must ])e i»U)(M‘i]y eoieied, to ensure 
a perfect deposit of the eopj»er. To Ineililate this ojiciation, n 
Idaekieadmg machine is used in huge estahlishmenlH. The lorme 
is jdaeed upon a carnage foimed ol li ansi ei se hais find is moved 
backwards and torwaids hv a handle mid loume to biing it nndei 
tho blacklcad biu.sh After the mould is hlackbuded, the hack of 
the niunhling ]ian is coated with wax, to ]nevent the eoppei from 
being deposited upon it Tho mould is now qunkl) iinniemed in 
one of the compaitments of tho hatteiy. 'J he ]uor « v-s of dijiositing 
a copper sulntion up<*n tho blaikleu.hd Mirlaic ot tlir mould is 
continued until a solid ]>lato is joimed, whidi, though it isstaiiely 
thicker than a huger nail, heuig about imb, loims, when pio- 
]»crly backed, tho beat and ni<»st ciidunng suilate lor hlteipuss 
Xirinting that has been distoirred. 

The moulding tray contuiiiiiig the mould is hwug on tlu binss 
rod of the di'pohiting tiough fa< lug a ])lato ot (opper, and tlu it»u- 
liexion of the battery mnih* : tlmt is, tlu* mouhl js attuclusl to one 
})olo of the battery and the jdate oi copjier to the othei I'lie 
eopjier, sotosjieak, is dceomjiosed on the one hand uiul i eeoinx»osed 
on the other: in other woids, the (unent of tlei tiuil;! hting com- 
jdefe, and the mould subnioiged in the buljihute ol eopjxi solution, 
tluf deposition (»1 eojqici on the mould at om e eoinm»*iiees. lien* 
it renuiiiis until the depcisit is suflieient, the lime usually occupied 
being from 8 to 32 hoins, aieoidiiig to tlie state ol the solutum 
and the sliength of the batteries. 'I he duianm eloetio mailiine, 
which is now <*mplo 3 ed in largi* hoii'-fs, vtiy m.iteiially leduees 
this period ; otlieiwise Sniee’s hattein‘R aie geheiallv useil. AVlicn 
the uejiosit, or, as it is called, the .s/o/Z, hunu d on Hie wax mould 
isot pi Opel* 1 hick ness, it is diseiif^nged liom the wax,- tlu* mould 
being placed with its l»aek on an ineJined hoaiil, uml boiling water 
jKiured over the shell, which melts tlu* suilaee ol tin* wax, exei'Xit 
a thill coating, the H‘nu)\al of which is tlhrteil by placing the 
mouhl and shell on n stiain heating table, ‘rims the wax mould 
isdeslrojed, audit is not iioasibh* to (ditain nioie than one shell 
from a mould, wlieieas the 8ti’reo1)]>e xaof‘'S8 enables almost any 
number <if I’usts to be taken liom tlu same maltiv. ‘J'lu* slull, 
being too tliiu and li agile to be juiiittd from, is next bin kid, 
or filled iij) with metal ol a somewhat miter kind than stneo metal. 

Tho shell, alter lieing lurtlur eleaiud, is loweiid on to tlu* top 
ot a vessel of molten fy]»e metal ; and, when ilu* .sohlei pie\iously 
Used fu unite the eojiper and the nielnl has fused, tJie lattii ispouied 
over it in a molten state until it is io\iiid. Ulu X'latc is washed, 
dried, and jiolislud, the back lougbly jiiniied to a surl.i( c paiailel 
to the front, the edges sqimied, and all i in pi ifi 1 1 ions made good. 

The IbieknesH of a jdati* is usual]} a jdi a or ^th im h It is iiuiunled 
as ail oulinary stcieot} j>i* x»lote. ^Vltllln the last lew the juo- 

eess has hieii gieatly tuiilitatul by the eiiijilo^nu nt ol spei*ially 
loiifnved uppiiiatus, and illuslrulions lan be juodueeil in thiee ^ 
hours liom ilu* tinio the mould is made. CumkI i leitio.s are juo- 
dueod, as well .IS enivi*d steieos, foi use m rotaii juiiiting. Facing 
w'lth nn*kel hv the eh eti opiating jiioiess is now I.iig«h adopted 
for liardeuiiig slc'ieotypes and eh'ctiotyjic s uml i< mlenng tin in nnue 
durable. This juoi css also juevc iits tlie deti i loialmii ol such jdates 
by the aetiqn i>l tlu* •leids or other iheiiih.il i<*agc*nts olten jneseiit 
in juinting inks, .sinli as cyunid of jiotassmm in ltd ink and lulne. 
acid in some I due inks 

Pol)i:yx»iiig IS a method invented in Fiance about tlu* nul ol tlu* I’oly- 
I8th century, but now sehiom juac HM*d in Ilu* Vnitc d Kingdom, tyjang 
The apparatus somewhat resembles a pile-diivei. It has tw<»iipng]it 
guide.s about six feet high, and a xuilley at the tc*p, winch elr\ali*s 
by means of a ro|M* a lu*.i\y plate, on w’hmli the mstiix is pl.uid in 
an inverted ]H)si turn. At the l(»ol of tlu* imuliine tliere j.s a mb- 
stantial iron bed, niton wbieli the ojurutor j)l;u«*s scam* molten 
metal. Ho then jmlls the rojte until the mntiix, with its weight 
attached, laeluvated to tlie toji of the iiifulnm-, wlicn it is suddenly 
allow’cd to fall. The icsult is Rimil.ir to tli.n jii.ulc c»?i a inetlul bv 
means of a die, — a jtcifeit reprodnetjon <>l tlu manix in lelu'f, 
w’hicli is mounted on a mettil stind to t^pc height. I’ln- resulis 
aie exeellout, as the jdastie metal is foreicl into the* finest lines of 
the matrix, Hiijtlieates of a b1ot-k can Im* llins jnodiued mon* 
r.ax>idly than by the ordinal y stereo! yjte ]»ioc*css, and another ad- 
vantage is that the intaglio parts hi<* much deeper,-- a jioiut of 
.some iiiiimrtanee in jnintiug Tlie matrix may he made from tho 
block by the electrotyx>ing xiroccss. 
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Substitutes for Wood-Evgravimj, 

Process Formerly the only available method of obtaining illustrations 
blocks, which coultl be printed on the letter-press in conjunction with type 
was that of wood -engraving. At the present time a number of 
comparatively new processes are in operation, in which the engrav- 
ing IS done almost automatically by the adoption of chemical pro- 
cesses uml the well-known ]irinciples of photography. Engravings 
of this kintl are calleil in the trade process hlockSf or sometimes ztneo^ 
tf/peSf owing to the metal of which they arc formed. There is space 
llcrc for only tlie barest possible account of tlie processes. 

Tyi>()- In the lirst method, which is Homotimos culled typo-etchingy the 
etching, drawing is made with ordinary litiiogrnpliic ink on stone, or on 
])aper and traiisforrod to stone. It is tlien re-transferred to a plate 
of’ polished zinc by the ortlinary lithographic prex-ess. Zinc is 
employed on account of its cheapness and its ready solubility in 
tlie acids used for etching. It has properties similar to those of 
the lithographic stone in taking up the ink and tlie water. The 
transfer is made to adhere to the plate by being passed through a 
lit}iogra])hic press ; the }>ii)>er is tlien stripped off; and the whole 
of the ink is loft on the plate^ which is inked up as a lit ho stone 
with a view to lender the linos as solid and strong as pns.siblo to 
resist the ai‘id, 'J’lio covering of tlie lines is streiigthcm'd by dust- 
ing |)owdored asphalt or some other suitable material ovci tho plate, 
which is warmed just sufficiently to incorporate the nsjihalt with 
the ink. Tho jdate is next placed in a bath of acid (its back aiitl 
other parts, where the acid is not reijiiired to a(*t, being piotccpsl 
by varnish), in order that the iiiiprotecteil jiaits, or tliose which 
are to form the whites of tho finishcil picture, may bo dissolved 
nw'ay. In older to prevent tho acid eating not only stiaight down 
into tlie plate hut on tho snio.s of the furrows it forms, and tlius 
undcrininiiig them, an iiigonioiis device h.is been adojded. As soon 
as the etching has pioceeded to a very slight depth, the plate is 
removed from the oath, washed, and heated Tlie ink and other 
protective medium aie thus melted and run dowm the sides of the 
little furrows formed l»y thn acids ami thereby piotecl them from 
further aclion. Inking and dusting with resinous niateiml are 
repeated, and ftebing resumed, until the depressions of the block 
liavo lieen brought to the ju'oper dejitli. The etidiiiig is carried on 
in troughs to which a nicking mot urn i.s given, so that tho acid 
Hows to and fro in ivuves over tho surface*, and little bubbles of gas, 
kv , an* carried aivay. Where large spaces of wdiite occur, the metal 
is ( leaieil away by a drill ; after th« block has l)<‘en mounted tyjH* 
high, it IS le.idy for tlie printer. 

Pouo This iiroci'sH is only available loi tho production of ** line blo(*ks,** 

docks, i.r., those in which tlie oiiginal diawing is done in hues or dots, 
ns lor an ordinary w^oodcut. The highe.st aehioveincnt of j»roccs.s 
blocks has been the ]iio(Jiietion of tom bUMl,% which may he 
madodireit fioin oil- pa lutings, w'atiT-eolours, ])hotogi'aph8, draw- 
ings 111 chalk, wash, pencil, &c., or iinleed from anything from 
which a pholograpliic negative can he taken The exact iiatuie 
of the processes is a trade secret, hut the rationaUi is given lu 
All Truman \Wwi\.'s Alodf ni Mf Hunts of JUnstmtimf ilool's{\jom\oi\y 
1887), to ivhich we arc indebted for the following details The 
problem is to traiislati*, as it, were, the light and shade of the 
negative into solid outlines of black and white. The shades mu.st 
he lines of various hreailths or of various di.stanecs apart, or spots 
or giaiii of vaiions degrees of linencss or closeness. Jii a surtare- 
hhick any pari that toueln*M the ]»aper prints, and any part that 
does not toiicli tlic ]mpcr iloes not leave any mark at all, Tlie 
, ])holugraphii* image is continuous: there arc no outlines m it, the 
Jiieture Iwiiig formed of gnwluated tints or shades, ranging from 
the wdiite of the ]iaper up to the darkest colour that the jiioeess 
1 ‘niployed can give. To make a hloi'k for letter-press jninting the 
graduated tints of the photograph have to l>e liroken up into stipj>le 
or giaiti, and it must he a stipjdc closest in the shadows, gradually 
becoming more open through the range of the interinodiate tom*.s, 
and vanishing altogether in the highest lights. To describe tho 
ingenious methods adopt e<l to secure this end would involve an 
account of si*veral pliotograjihic operations which would he out of 
jilaco here. In one procoss, perfected by Meisenhach of Municli in 
1882, grained negatives are produced by placing a transparent 
screen, on which a suitable gram is iinnrintcd, in conta(*t with the 
uogativc or the positive to be co))iod, and then photographing the 
two together The negative is transferred to a plate of suitable 
material, wdiieh is graved or etched m tho usual manner, to fonn 
a typograpliic hlo<*k. Another device is to jirint from tho original 
negative upon a piece of silk, the threads of wliich break up the 
picture into a regular gram. Tho positive on the silk is then 
photogra])hed and a printing block made. Those hloc'ks require 
from their very low relief delicate anil careful printing, but ero 
made to give excellent results. 

A proi'css of typographic etching has lieon invented l»y Messrs 
raphic Dawson, in which tho design is drawn with an etching needle on a 
tching. brass plate covered with a wax etching ground, in the same manuer 
as for an ordinary ct<*hing. The metal is therefore bared at the lines, 
which are separated hy ridges and spaces of wax. These spaces are 
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stren^hened by the addition of melted wax, which runs up to 
the edges of the lines, hut does not run over on to ihetii as wiig bt 
he ox|)ected, iilllng them up. Tho supply is continued until the 
spaces between tho lines, representing the whites of the finished 
print, have been raiseil to a neiglit sufficient to give the necessary 
relief, when an electrotype is taken. This electrotype forms the 
printing surface. 

Shanks's process is a device fur producing pictures simply by the Bhankti 
use of mechanism, and is an application of the eidograph. The process 
]>]a(e to be drawn upon is moved under the drawing implement, 
wditch m a rajiidly revolving cutter, and the plate on its carrier is 
moan led on the end of a series of levers in the same way as the 
slide rest of a lathe, so as to have motion in two directions, one at 
right angles to the other, and consequently by a combination of 
the two to have motion in any direction in the same plane. If a 
plate of a .suitable substaucc, such as liardened plaster of I*aris, be 
mounted on tho carrier, and the bracing point at the other end of 
the lever be moved over the lines of a arawing, the cutter will 
plough a little furrow, which wuU follow these lines. When the 
jilate is finished, a stereotype is taken from it and foms the jirint- 
ing surface. 'I'ho lines of the casts are remarkably strong owing 
to the (‘oiifonnation of the furrow of tho mould, and they can he 
printed on fast rotary imu'hiucs. Tho weather charts given in 
some, newspapers are produced by this process. A block with the 
lecnrring outlines being made, ])lutc.s afc moulded from it, so that 
tho details alone have to be separately cut upon future plates. Mr 
Shanks's method is remarkably siinjile ami expeditious, aud the 
results art economical and trustworthy. 

css - IVorJk' and Presses, 

The characteristic of ‘pi iiiting, as already pointed out, is that 
the pigiiiont— the ink — with which the printing surface of tho tyi>e 
is coated is transferred to the paper or other material by pressure. 

The manner in which this pressure is exerted gives rise to two 
classes of machinery, — those lu whndi tho platen and the cylinder 
rcsjiectivcly arc oriiploj’'ed. After the paper is placed on the type, 
in the one case a flat ])lato of iron moves parallel to tho forme and 
comes in contact with it. causing the impression on the j>a]Hjr, 
while in the other case a cylinder revolves over tho surface, which 
iraveD in gearing wulh the eiluuler. 

Hpaec does not p(*nnit of any .sketch, liowcvcr slight, of the 
origin and progress of tyjK^-pimting mariiiiieiy, \Vc <*an only 
refer to wdiat may he regarded as representative iqipliances in 
ptes>ont use. In Amciica ail kinds of a]q>aratus for punting are 
called ])re.sses”; in KiiglamI, however, an ajipliance of a more 
automatic character than the hand-pte.ss is usually called “a 
machine.** A.s tho hai)d-])rcs8 is now almost obsolete, this dis- 
titi<*<um will probably bo abandoned, and the shoitcr uml more 
e\prc8sivc word ‘*prc.s.s" be applied to all. Venturing to adopt 
this suggestion, we may say that of platen ]>resses there are the 
hand-j»rcss, tho treadle platen juess, and the steam or other pow'cr- 
dnveii pi css. 

Fig 30 is a view of the Albion pre.ss. It is wholly of iron and }lan«\- 
steel. Although tins jiress is iieaily superseded, it is desiruhlc picss, 
to point out its component jiarts, as tlicy indicate tlie general 
pnnei]>le.s on which all typographic machinery is based The flat 
Jdauo on whuh tho tyjie is laid is called the bed of the press; 
tho other flat plane ivhicli moves vcitically and presses the pajier 
on the type is tin* platen. These are the two es.sential parts of 
the press The ]ilateu i.s peife(*tly smooth and level on its under 
surface, in order lo give the w'hole of tho tyjie forme an equable 
l»ressure. It is mounted in a strong iron irame, with a cross- 
pie<‘o or liead. 'J^ho platen is projielled by a piston, which moves 
lip and down. The power is gamed hy bringing an inclined bar 
of steel ])erj>eiidicular to the direct lino of pressure, and in doing 
so tlic piston lb forced down. This steel bar is tho cA/7/, bhaped 
like an elbow. At one end is a bar or handle which, on being 
jmllcd towards the ojiorator, straightens the chill oi brings it into 
the Vertical ]H>sitioii. At tho siiles aie guide-])lates fixed into tli© 
iiamc, to preserve tho parallelism of tho jdatcu, tor the slightest 
vibration or lateral niovomcnt would jirevent a clear slmip im- 
presbion being taken. There are appropriate appliances, such as a 
helical spring, fixed on the head of the press, wmerehy the platen 
raises itself when the jiressure is not required. In order to bring 
the forme readily under the platen, and to withdraw it so that it 
may he inked and tho sheet to he printed placed in po.sitioii, the 
table is mounted on a carnage, that runs on two rails by turning 
a Jiandle connected with two endless bands. The paper is fixed to 
certain marks on the fympan, a kind of metal Irame hinged <>*i^** 
the carriage,* when it is in a sloping jiosition. This ensures the 
pa|H*r being minted in the exact place required. Tho tympan, 
over which calico or parchment is strotclied, is double, and contoiiis 
wdthin it a xiad of paper or a piece of blanket, to moderate the force 
of the impression of the platen. To it is hinged another metal 
frame, \X\e fnsket, wliich is covered with paper, cut to correspond 
with the shape of the tyjio forme on tho press. The ink is applied 
with a cylinder or roller, which revolves in an iron frame, and la 
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covered about an inch thick with a oomposltion of glue and treacle 
or of glycjDrin or other substance. The ink is spread out with a 
^ ^ palette knife or similar applianro on a table 

adjoining the press, and by repeatedly re- 
volviiig the roller over it, it becomes coated 
^ with an extremely tliin film of ink. 

The roller is then moved over the 

I _ surface of the forme on the press, 

until sufficient ink has been trans- 
V— 1 forred to it. This is called rollmjy 

and is a very Important part of 
‘ proas* work, for if inefficiently per- 
formed there will be — 

too much ink on 


, the imprcK- 
siou, or even 
' blotchy which 
_ are called moTim, or the 
71“ print will be loo pale or 
’■^syaai places, such im- 

perfections being called 
-Oi The sheet of 

{taper to bo printed is 
2^ uext laid on the tym- 

a,r ’s.'sij s 

folded down on the fynipan, whi<jh is in turn folded down on the 
forme with the right lianti, while with the left the handle is turned 
and the press carriage brought undci^ the platen. The bar is pulled 
by the right hand, the handle turned the rovmo way with the 
left hand, the carriage brought out again, the l|ppan raised, the 
friskol opened, and ^0 pnntcd sheet removed, the tympan being 
ready to receive anofiicr while sheet. The frisket servos, among 
other things, to keep the edges and ]iarts of the sheet not rc(pnrcd 
to be printed from being distsdouied by contact with the ink or 
the siaos of the forme, and to aid in steadying the sheet when the 
tym|)an is depresM'd and in tho removal of ibo sheet when it is 
raised. Such is a baie outliiio of the method of printing at a 
hand-press, — one ncceshanly iiniMiifcet from a teehmeal point of 
view, but suflicieut to indicate tiin esseiithils of the opet^on. 

Another press which has been much used is the Columbian,— a 
name given to it by its inventor, Clymer, an American. The 
jMiwor IS gained by an ingenious combination of levers. Two of 
these are connected by a rod with the bar handle, which is in itM<df 
a lever. The platen is atta(du’d to tlie liead by a strong iron liolt, 
tho deaeeiit being mudo steady and regular by verth'ul guides. It 
is counterbalanced by a j»owerful lever or beam, having an adjust- 
able urnglit sha]K‘il like* an wigle, which raises it automatically. 
In tho bar handle is a screw stop by means of wdiich the longth of 
tho lever roil can bo adjusted and its pivssum, or the jier- 

fectly regulated. 

Nine distinct processes liavo thus to be gone llirougb in order 
to print one snle of a sheet of paper at a hand-press ; — (1) inking 
tlio roller, (a) inking the foniie, (8) laying the sheet on the tympan, 
(4) folding dow’u the tympan, (5) running in the forme under tho 
platen, (6) taking llie im]>rc8siou by depressing tho platen, and then 
immediately aftorw'ards allowing it to raise itself l)y means of the 
counterpoise or spring, (7) running out the forme, (8) lifting the 
tympan and frisk et, and (9) removing tho sheet. 'Pho object of 
successive iinjirovers of the printing press has been to render the 
apparatus more automatic, or to substitute for it a “machiiio” 
that will redu(*e these nine operations to the iniiiinMini. In modem 
machines this has l>oeu «*ffected to the extent of rendering necessary 
only three of them — (1) laying on or “feeding*' the sheets, (2; 
applying the inotiyo power, (3) taking off or delivering tho sheets ; 
and^ rotai'y machines both feed and deliver theinselves auto- 
matically. Nearly all cylinder machines have a delivery a]i])aratus, 
and quite recently an appliance for the automatic feeding to them 
of single sheets of paper nas been invented. 

With resiiect to the platen press wo notice first that which is 
capable of being driven by a rotating shaft or wheel. U should be 
observed that the atloption of tho rotatory ]n iiiciple was essential to 
the acceleration of speed. 'Fliis was recognized bv tli« luojector of 
the machine^ jireas, William Nicholson, and by Frcdcruk Koenig, 
who first brought tlie invention into use and coiislrucied a {>ractn al 


I Tlio b»»Ht aceounl of itn invention is contatned In a scries of nrticlo** hv Mr 
William niades in the Vrintern' 18{»')*Si, and Tli floebel’s Ftinhuk 

Koenig wid die Kifhulun/j dcr Selin fill preeae (Stiitt|;;arty 1883). This last 1m.s 
lieen traiialaled into Preucli hy Paul jScUinidt, F. Koenig tt Vlnaention dc 
la Freest Jkf^eatii'juo ^J*uxin, ISSfO- 


press. The essential anaiigomonts of every machine ai*e four, their 
respective oljccts being (l) to feed in the pai>er, ( 2 ) to ink the 
forme, (3) to print the sheet, and (4) to deliver or take it olf. 

The treadle platen press is the simplest of machine ]u esses capable Treadle 
of being worked by a wheel. AVhen other motive pow'cr is not platen 
available it is driven by a treadle, like that of a lathe. The typo press, 
forme is usually seen red by clamps on an almost vertical bed (tig. 11 ), 
and the platen rocks backwards and torwaids, being thus brought 
in contai't with tho type 
on the bod. Just before 
the impression is tak(*n, 
the two suriat'es aro mo- 
mentarily parallel. The 
inking is eflVcted by small 
composition rollers, ad- 
justed in a roller carrier 
bW'inging on a pivot. The 
rollers receive ink from 
a “fountain*’ or duct of 
ink at tho top of the 
maobino, below winch is 
an arrangement, sucli as 
a revolving disk, for dis- 
tributing the ink. The 

constant motion of the >«» 11 — Muu t\a pn-ss. 

rollers and of the revolving ink disk is equivalent t(» the manual 
movements of the operator who “rolls” at the hand-]iress. The 
rollers are carried by self-acting ap]> 1 ianceB over the la«’e of tho 
forme, and letnrn to tho ink table to be replenished with ink, 
after wliich the impression takes place. The sheet to bo }>niiti*d 
is placed in proper position on tht* platen, w'hii’h is eovoml 
with paper or parrhment, and is 8 e(‘ure(l there, during the move- 
ment of the )>laten by movable lingers called ijrxmteis. Tlie 
platen on advancing brings the {lapcr in contact w’ltn the typo 
forme; after the printing it returns to its original jiosition, 
when tho sheet is removed and another sheet adjusted lendy for 
lieing printed. The treadle jdaten )»reas is only adapted' for 
work on jiapcr of small size, up to half sheet demy, but within 
this limit it is greatly superior to tho hand-press. If sufficiently 
strong and well built, it gives a far more powerful impiession, and 
it oecujdes about a sixtli of the space. Its gicat merit, however, 
is its sufierior speed. The haud-piess, when worked by two men, 
one rolling tho type.s and one pulling tho handle of tlie press, 
produces only about 250 iiupicHsious j>er hour. The treadle pi ess 
IS worked by a }»oy, wdio has only to depress the treadle with his 
foot, and lay on and take off the sheets with liis hands, and he 
can work at tlio rale of more tlnin 1000 per hour. The ticndle 
press is also suiK»rior to the huiid-piess in the uniformity of its 
results, since the automatic inking ensures a greater legularity in 
the colour of the impressions tlian with llio old hond-inkiug proec.ss. 

The ordinary or “double” jdaten press was, in pnncijnn, vciyHoubh 
similar to tbo hand-iiress. It w'rs about 13 fi et long. 'ITio j>la 1 eij, platen 
in the centre, W'as massive, as tho machine piintecl sheets as laige press, 
as double demy, and it had a }>er))cndi('u 1 ai motion, being guided 
in groovp.s and w’orked by a eoniieeting rod fixed to a eioss heiim 
and crank, which acquired its motion from t he main shaft. In ot hci 
lespei'ts tho iiiachine differed from tho hand-press in having two 
ty{»o bods or eofhns and two inking tables arranged at the ends of 
tiie carriage, whn h travelled backwaids and fonvaids, being WMuked 
by a drum underneath. The pniier to be printed was laid to maiks 
on tho fnsket, and this was lunged on the tviii]«in, wlmh in turn 
was fastened to the end of tho coffin >>y liiiiges or joints. The frisket 
and tymjian wero optaietl by running u]) bars at suitabh* jiohitious. 

After a newly printed sheet w'as icmovcd, another w^as placed on 
the. frisket, which as tho carnage moved ran down tho bars and 
closed on the sheet, wUuli then jc«*eived its iiiqmjssion. This 
arrangement was daiigeioiis to tho boys wdio hod to lay on the 
sheets. 

Noimerly it w'as thought that the very finest ]nin 1 iiig could not 
be done by a cylinder impressing a forme in the ]« ogress ol its le- 
oiprocating motion, for fliat was liable to slur or him tlic im- 
pi’OHSton. Hence platen presses wero employed foi the ln.st woik 
Of recent years engineers liavo brought tlie c^liiuV* jncss to hk h 
perfection tliat theie i.s not tho slightest dangtr, iimh-i flic .siq»'i- 
intendenco of a lapable man, of any slur. Woikiug quite as v\cll 
as the platen pn*ss, tlio cylinder press is erioriiiouslv qunkci and 
more productive ; it reiiuircs less driving power , and mucli bettci 
inking is obtained, whieli is all-impori^nt for fiu»* woodcut pi lut- 
ing. Accordingly, foi even the l»‘st illiistiatcd h(M»k-woik, the 
platen power -press U now almost cntiicly siipciscdcd by the 
eylimlor. , ,.11 

Cylinder mnebines aro of two kinds, - ( 1 ) presses in which tli« 
type is on a Hat ])larie and ( 2 ) those m winch the type, oi nmic 
correctly the impressing &urfd<*e, is cj lirulricuh The first me callt d 
ci/f/nofor ]>rcs 8 es, the fcccoiid — a development of the Jir&t— the rolattt 
web presses. 

Tho simplest kind of mechanical pi ess is called tJic siiiglo* 

XXIJI. — ^(J 
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cylinder or onc-f>idod niacliiuo, whtcli has been rucently brought 
to the highest state of perfection by Mr Samuel Bremner. It is 
generally used for commercial and fine book -work on one side 
of the paper. There are different varieties of cylinder machines^ 
distinguished by trade-marks or the names of their makers ; but 
the general principles^ apart from details, are practicallv identical. 
There is a strong cast-iion frame, with bearings to cany tne cylinder, 
which runs across the macliiiio transversely, nearly in the centre. 
The cylinder revolves by 
gearing connected with a 
main shaft, wliich also 
works Ibo other moving 
parts. This shaft is tnnied 
i)y a wheel for hand 
or steam power. 

Tlio tabic 
ibr 


upon the tympan and folding it down on the forme are su] 
mentatlc 


b V the presentation of the 
or the sheet 


ippers *, and thejnking-oflr 
of the i^eet after raisin|; the’tyinnan is supers^ed by removing it 
when released by the gnppers and laying it on the adjacent table, — 
both immeasurably easier opemtiona and done much more rapidly. 


Indeed bo^la; 
as is explained 
quirod to print 



Fk». P2, -Extra-colour Bremner machine, witli «licet.flyer8. 


carrying the tvpc is also provided with a flat inking board of woo«l 
or iron, used for distributing the ink. It travels backwaids and 
forwards, that is, with a rmprocating motion. At oue end of the 
machine is the feeding-Ifoard, on which the pile of paper to be printed 
is placed. The layer-on places each sheet against metal marks, con- 
sisting of rectangular pic(’cs of steel or brass mounted on a bar under- 
neath, whi(*h rises and falls acconling as the sheet is being laid to 
and taken away from them. When placed against these marks, en- 
suring correct “lay,” the sheet is seized by f^pjiers or light metal 
claw^s fixed on a bar inside the cylinder. These dutch the sheet 
and carry it fora*ard round the cylinder, which in its I'evolntion 
brings it forcibly in contact with the ^pe forme moving forward 
underneath, when the impression is eil^ted. Immediately after 
the grippers release their iiold, and the sheets are removed singly 
by an attendant called a taker-oJFt or by a mechanical automatic 
arrangement called a fly^, and deposited on the taliug-off board. 
At the end of tlie inaeliine farthest from the laying-on board is 
fixed a trough, which contains the ink ; it is fitted with the ditct 
roller of cost-iron, which revolves by means of a band or ratchet- 
wheel and pawl. A flat bar or knife with a thin edge is set up 
against the metal roller lengthways by adjusting screws, which 
regulate the pissagc of the ink, and permit a thiu film to pass the 
knife. A coimiosition roller, called a vibratOTf is fixed underneath, 
which takes off the ink that has already been deposited on the duct 
roller and loaves a ridge or strip of it on the inking slab. As the 
carriage returns, tins strip of ink is distributed on the inking 
table by rollers placoil diagonally across the machine. The diagoniu 
position gives them a waving motion ; hence they are called wemrs. 
^le inking of the forme is done by another set of rollers called 
inkerSf ]ilaced near the impression cylinder. The inki ig rollers 
deceive their ink from what is distributed on the table av looat the 
type while it is passing underneath them. 

Thus the nine operations of the hand-press requisite to print one 
impression are greatly reduced. The bed carrying the type to and 
fro from the point of impression moves mechanically, superseding 
the running in and out of the carriage by the rounoe and handle 
of the hand-press. The inking table, although iudependent, forms 

J >art of the tyfie table, and some of the rollers distribute and others 
Ilk, thb* again being done mechanically and without a second 
operator. The platen and the tjrmfian, as well as the levers by 
which the impresston is given, are m effect combined in the 
cylinder, which rotates by gearing, the pressure being applied 
during the motion of the table itself. The laying-on of the sheet 


;-on and taldng-off may be done automati ^ , 
low. The result is that, while two men m re- 
a sheet of book-work on one side of the paper at 

the Bpoed of 250 
an hour at the 
hand-press, ma- 
chines of this 
class worked by 
one operator 
print about 1200 
per hour* Even 


panson 
does not 
convey a com- 
]>lete idea of 
the enormously in- 
creased pixiductivc- 
noss of the cyliii- 
dcr machine 
over that of 
the press. By 
the latter, the 
^ laigest sheet piac- 
tically that could be 
^ printed was double 
demy, 28 x 85 inches, the 
8U|X)rficics of which is 805 
siiiiare inches ; single-cylinder 
^ machines are now made to print 
eight sheet double crown, the 
superficies of which is 4800 squai'e 
inches. These sheets being afterwards 
cut up into double crown sheets, the pro- 

• ii. 1 i 


ductivenesR of the machine to the press would be, i>er hour, about 
8000 to 250. 

As already mentioned, a self-acting feuding apparatus has been 
invented for supplying single sheets to cylinder machines. Tlie 
pile of paper is laid on a feeding board or table, between gauges. 

A pneumatic tube lakes up one slioot at a time ; it is then run 
down ta|)es to a imint at which india-rubber fingers bring it to the 
side lay of the machine, and it is printed with perfect accuracy of 
register. Once started, the machine ivorks automatically, and tlie 
services of both layer-on and takcr-off are dispensed with. 

We may now describe that class of macliines by which the paper Perfe 
is printed on both sides, or perfected, duiing one })assage through uig 
the machine. The Applegath and Cowper or ordinary machine press* 
has two impression cytmders, having a continuous rotary motion 
towards each other. The frame is necessarily long, usually about 
15 feet, and the width of the machine about 5 feet, these dimensions 
depending upon tlie size of the sheet to be printed. Tlio table or 
carriage is double, containing two beds for the two fonnes of type, 
to impress the two sides of the paper, and two distnbutiiig tables 
for the ink. At each end is a complete roller amiaratus, consisting 
of duct, duct roller, vibrator, and wavers. Close to the largo 
cylinders on each side are the inking itillers. The table has a 
reciprocating motion, as in a single-cylinder machine, llio dis- 
tinctive feature is the ingenious manner in which the sheets are 
printed first on one side and then on the other. This is effected 
W carrying them over cylinders and drums by means of tapes. 

1%e pile of sheets stanas on a liigh table placed at one end. 

The shoot is fed into the apparatus and led round an entry drum ; 
thence it is carried round the larm right-hand impressing cylinder, 
aud underneath tliis, on the table, which is moving at the same 
speed as the cylinder, is the inner foime properly inked. Tlie 
paper thus receives an impression on one siae. It is next led up 
to the right-hand drum, which it passes over, the printed side of 
the sheet being then downwards. Continuing, it is hroi^ht under 
the second or left-hand drum and on to the left-hand impression 
cylinder, which it passes with the printed side siiU downwards, or 
next to the cylinder, exposing the other side to the type of the 
outer forme on the table un&rneath. The drums have thus re- 
versed the position of the paper : the side which was outside when 
pasring the first forme is inside when passing the second fonne, 
which accordingly prints the sheet on tne oppo.rite or blank side. 

The sheet is finally run out by the tapes and delivered in the space 
between the large cylinders, seized by a taking-off boy, and depositeii 
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on a table or takitigoOff board Tins inesa is known as tlu drojh^ i 
bar perfietmg maemM, owmg to a XM5onhanty of the airaiigtiuf nt 
by which the paper is conveyed into the tapea In front of tho 
feeding table is a lod or bar of steel, along wliidi aie fitted several 
metal or bosses about half an inch thicker than the bar itself 
Ihese can be shifted, by means of small sciews, to any position 
alo^ the lod to suit the size of tho sheet to be punted 


and a small dium ou to the inner forme cylinder, as ali(ad\ stated 
Othei kinds oi machiiKs are distiiiginshed as the wth, havincc a 
web or a hcucs of broad tapisaiach ho on the laying on lioaid and 
aie iasteued to a bmali drum undcuieath it 'I he dium hah a serif s 
ot small togs, and when it is lout d iorward it moves tin web oi 
tapts 111 the same diuftioii Ihe shtet, iinving bun laid to a 
back inaik ou the tapes is piopelled bctwuu 



Pia >->MaTmonl oomlnnod peifeetmg and dnplnx single cylin ler nw lime 


tho intermediate drums foi conveying th< sheet from one tyhndei j 
to tilt other 1 he t yhudcis are on a levil, but altem ittly nse and | 
tall, allowing tho slnot to chai tbo ioiuie Quite lecentlya single | 
cylindoi perfecting prt ss li is been invented The oylindei is double 
the usual sue and has two piintuig sin faces and a double set of 
gnpjicis Two sboots arc pimted at ear h revolution, tbo hist being 
the white paper and tho second the mrtl} pruited sheet winch has 
immediate ly precedf d it The sheet is f< d m as to an ordinaiy single 
Side pi ess, punted on one side, taken off, reveised, apnn gnp^iedi 
and jiorfeeted, when it is automatically delivcied on tlie table 
It has been mentioned that 
260 sheets or a tolen }xr lioui, 
punted on oii< sidt only, re- 
pnsont the woik ol two imnat 
tho hand pi css Two youths 

at a perfecting mafhiuo will 
complete fiom 1200 to 
2000 copus per hour, 
equal to 4000 im 
presbions on 


one side onlv, — an iiu lease of about si sU enfold T his, liowei er 
does not ii picscnt the whole of the suptiioii1> ot these niucbiiifs 
Shuts inuelL large i thin double crown (20 x JO imh(s) i ui Ijdidh 
be worked it a puss tho machine pricjc^ts a shict luaih double 
this bue— 60 X 40 oi foui royal, so that the pio]>oiti( uitc jnodu t 
of tho mat lane to the puss is about as 22 to 1 
reiKctiug machines aie not so mutli used fn book w nk as 
formetly The single cyhuelci mieliine has been btought to such 
jieifection, ami is so '^upeiioi in its inking anangeinents, that 
inmteis prefer It In Aiiun a miilyalJ machines u( onesided 
lor iiowspopeis of limited ciuulation, hovuicj tin jerA ling 
iiiachiiie IS well adapted Coni}>lete copies of a )oiu iial in } loduct d 

as soon as tlie machine is slaitcd extra 



bined 
niont 

bcnbed above consists in the alteration of some inechauical ))aits, so 
that the same machine can be used for printing sheets either on 
both sides or on oiu side onlv It therefore st rves tho purfioso of 
two Singh -eylindei machines or of one peifcetiiig machine the 
change from one to the other beuig vonr simple 
The rotary picbs differs essentially from the cj Under Yiischino 
In the former the printing surfkre and the iinpiessing suifice both 
rotate continnonsly, and the paper* — ^not cut up into single sheets, 
but earned between the two cylinders m a roll or web, like a nbbou, 


— ICC elves successively an inipicssion on c idi side aftn whn h it is 
cut up into sheets of the piopci si/o and h Idul iis it is lun out tin 
sht*ets being defiositoel on a table ual} for leniov il 

As ropresontatn 0 of this class of ina hm s wc niiy take tlic'VV ill i 
Walter press, whose mndiiuK il aningmnit is shown in fi>, jus 
14 The paper to be punted fiom a ontimi >us wc b ibout 8000 
jards in length, is wound on i small t din at P It i jiassid omi 
a teiitaon lollei, and then over tho dumping cihnd is W IP, 
and thoroughly we tted on both sides i b» dain)nng c \ lo ders ai 
hollow, and contain siiongcs fiom winch llio watc r is distributed by 
centiifugal foicc, the outside of tho cylinder being >v4rtl with 




lilting 

•bs of 
ipcr. 
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blankets. The paper next passes on to the printing cylinders 
7', 7", on which the printing surface— not composed of movable 
types but oi stereo plates — is fixed, and to the impression cylinders 
/, T, The printing cylinders contain each the plate in curvilinear 
shape, cwmstituting the forme for one side of the paper. Tlie web 
IS led between the jirinting and the impression cylinders, as shown 
by the dotted line. Alter being printed on one side by 7*, it 
travels round I and receives an improssion on the other side from 
Tf thus being “ixirfected.'* It tlien }»a8ses on to the cutting 
cylinders A", A”, one of Avliieh lias a serrated knife, which enters 
the paper, and on the anplieation of tension divides tho web, 
i .msing tho peculiar saw-liko edge seen in cojdcs of journnls printed 
oil rotary inachiiies. The paper is next earned in over tapes to the 
]>oint whore the complete seveianee takes place. Soon aiter they 
cneountcr a pendulous frame, which delivers them in two piles 
on to the tables jf*, .r, wlieneo tliey are removed. There is an ink 
supply trough which is connected with the distributing rollers 
b} a 1 evolving metal roller b. The distributing toilets of metal 
are marked /, g. A, /, and the rollers which ink the forme, made of 
the rmlinary eompo**ition, are marked k. 

The average rate of snecd of tho Walter ]>ross is 12,000 jicr hour, 
the sheets heiiig priuted on both sides. In this apparatus e\ery- 
tliing is automatic : there is self-feeding and self-delivery, the web 
of jwipiT at one entl being transformed into properly jirintcd single 
sheets at the other. The machiiio r<*qiiires only one man to suj»er- 
intend its general working, ineludiiig the replacing of the ueh 
vhen printed and tho removal of the smressivo piles of sheets. 
In icspect of s]>eed, if the perfecting machine is to tho hand-press 
as 32 to 1, tho rotary will lie to the hand-press ns 06 to 1. The 
Walter press, reqiuiing a space of only about 14 feet by 5, is not 
more remarkable for its siieed and economy tliun for its simplicity 
of construction and its coinjuetness. And the same remark applies 
to several other machines, such as the Vi<*tory, the Hoe, and the 
i'reslonian, winch have since uune into use. Thcii general apjwar- 
niico is tiiat of a collection of small cylinders or rollers, through 
which the yiaper seems to lly at railway spcssl, issuing forth in two 
deseeiidiiig torrents ot sheets aeeunilely cut into longtlis. Without 
sneh machinery the prodigious issues of some of the morning 
joiiriiHls would not he possible. One daily paper averages a eircu- 
l.itiou of more than a (piaitei of a inilhou. This cnonnous numlier 
of slieets aie piinteil in about four hours, owing to tho type matter 
being hleieotyped and placed on several presses. 

Printing from wel»s of paper instead of single shoots will probably 
lx* udo])led in tho future for all newspapers and even hooks ol large 
f iiculation. Tfund-feediug is limited by tlio ability of tho operator 
to lay tlie sheets ou the feeding-boaid with the neecssary acenraiy. 
Orio chief obstacle to tho inoie general adoption of lotury pnntiiig 
is the exiKJiise of stereotyping tho type formes. Although a 
maelimc has been eonstrueted in which movable types can b« 
])laeed round the periphery of an impressing cylinder, it cannot 
comiieto ivith t he Walter and other })i’esheH using stereo jdates The 
piobleni oJ jniiiting directly fiom Hat formes of ordinary tvpcs, as 
well 118 from stereotypes, with pajsir «n]»plied in tho roll, js one 
tJiat may be commended to engineers. The saving in stereotyping 
ill many eases woultl bo very eonsiderablo ; but, even where this is 
not an object, tho roadiness and ease wdth wdiich tho tyjKi could 
be manimilated w'^ould eiisuro for such an np])aratus admission into 
olliccs wnen* the large rotaries of the present day arc inadiuibsible. 
It W'ould also onuble illustrated jourunis to he ]iriiited from tho 
web. Tho pictures iulrodiwed into some of our daily journals are 
very rude when compared with those m periodicals pniitod ou flat- 
bcil machines. This is owing jmrtly to tin* distortion that arises 
when the east from a flat block is accommodated to a curved sur- 
face, )»aitly to the fact that stcreotyjdug docs not give the tine ami 
delicate rojiuxi action that i*lectrotyping sujiplies, and partly to the 
imperfect inking powers of tho mnehiuos. Quite recently a plan 
has been patented wdiereby curved electrotypes of pictuics can 
he fastened to blank or depressed jiortions of an ordinuiy curved 
stereo phito ; but the method is not alw'ays practicahlo. With a 
tlat-bed machine tho forme to be printed from might he of a com- 
posite kind,— partly movable types, jiartly stereotype, and jiartly 
electrotype. One difficulty of eonstruc*tnig a wob printing machine 
with a llat bed is that of turning the sheet so that it may be printed 
alfliost simnltaiieously on both sides. It W’ould have to be reversed 
by the continued rotary movement of the cylinder. This, hownver, 
is (juite within tho limits of practicability, and expcriuieuta are 
powr being made to devise a machine with this feature. 

For about three conturies after the invention of printing tho 
foniics were iiikiMl by leather halls. When mucliine pi esses were 
iiitro(ineed, their earliest inventor tried 1« use cyliiulcrH covered 
with leather ; but the plan W'as most unsatisfactory, until a subse- 
quent inventor adopted a composition of glno and tivaele, which 
was cast into cyliiulers having an inner ** stock of metal or wood. 
For about half a century this composition w’^as used exclusively for 
both hand and machine presses. Since then glycerin has been in- 
ti oduced for roller making. Hansard’s rccirio, in use when the 
btli edition of the present vr<v;k was issuedl was— glno 4 parts^ 
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treacle 12 parts, Paris white 1 part. But a much better composi- 
tion is now formed of glue 10 parts, sugar 10 parts, and glycerin 
12 parts. Tho glycerin has the property of always keeping the 
roller moist and soft, while the tendency of glue and treaide is to 
dry and harden. A glycerin roller lasts much longer than one of 
glue and treacle. 

Printing ink has ])eculiar qualities. It is required to change from Qualitioc 
the soft adheHivo state in which it is applied tathe type to that of of print- 
a perfectly hard and dry substance after being transferred to the ing ink. 
pn]>er. ’fiiia change of condition must be under control, and when 
air is excluded the ink should keep in good order any length of 
time. Baring its application to the type its solidification should 
be as slow as jiossible, and unaccompanied by the emission of any 
unpleasant or deleterious odour. It ought not to affect tho rollers, 
and, having been applied to the ])apQr, its action should be confined 
to a very slight penetration, just sufficient to prevent its detaoli- 
iiient without injuring the surface of tho paper. It must dry into 
a hard, inodorous, and unalterable solid. The ingredients of ink 
are Imint linseed or other oil, resin, and occasionally soap, with 
various colouring matters ; that for black ink is usually lamp black, 
but charcoal and other cheaper materials are occasionally introduced. 

Ink is removed from types and blocks by detergents, such as potash 
and pearl ash ; benzine is also well adapted for the purpose. 

Colmr Prvnlmg, 

The apparatus previously dcscrihod is itilendod for monochrome Ih’iutiiq 
printing, wdiatcver be the shade of the ink. When two colours or in two 
more have to be printed in one composition, there must be a colours, 
separate type forme or separate eiigraring, and a separate printing, 
for each. Many attenints have been made to print several colouis 
simultuneously by dividing the trough or niani])ulating tho rollers. 

All these have been more or less unsuccessful, with the cxcejition of a 
]iress invented by Mr W. Conisbeo, which prints from type formes 
in two colours. In construction it is somewhat similar to the 
ordinary single-cyliiidor machine, hut is provided with two sets of 
inking apparatus, including diit*tor, wavera, and inkers, each of 
whii'h acts totally independent of the rest. The cylinder is placed 
in tho centre of the maLdiinc and makes two continuous revolutions, 
giving an impression for eacli colour. Tliero arc tw^o t}'pc formes, 
each containing only the lines to be worked in one of the colouis. 

Tliosc are in two beds adjoining one another, and, the circumference 
of the evlmder being equal to the Icngih of one bed, one colour is 
printed by tho first revolution and flic other by the second. The 
sheet is thus prinfed twice without being rcleaseil from thegiijipcis, 
whereby ]>erfect register is ensured. The speed is slow, averaging 
300 to 400 eorujdete impressions jier hour. 

Tho method i>y w’hii*h tlie beautiful eoloured Hupplements issued Chromi 
occasionally with illustrated ncwH}iuper8 are printed may be slightly typo- 
referred to. A copy of tlic artist's painting is fiist of all made, on graph j 
a sealo regulated by tho size of the rcjiroductioii. This being suj>- 
plied to the engraver, an outline or Key block is made and proofs 
pulled. It is now neecssary to determine the tones of eolom to 
tie used,— a process demand] gieat experience. The key block 
will, if ]>rinted first, afford a guide for the registration of the siilise- 
qiient jn lutings ; somotinies, however, that is reserved for a later 
sUige, Tlie colours on wliich the suhseipieiit printings are done 
must bo of a transparent nature. The blocks are sometimes pro- 
duced by the typographic etching jiroeess, which gives a softness, 
delicacy, ami variety unattaiiiahle by the graver. The blending 
of the colours is tho most delicate task the jiriiiter has to under- 
take. A largo picture is often printed iii ten or more workings, 
some of them in their turn iulensifyiiig and bringing previous 
colour workings into stronger relief, others giving sliajie and form 
to tho picture. Almost to the end of tho process, however, tho 
picture will want vitality ; its outliuos will be hard and hare, or 
vague and undefined, according to the sequence of the colours. 

Another working may give grey tones where wantf*d, and may 
increase the depth and transparency of various parts. %A deep 
flesh w^orking may have a marked eih'ct on the development ; and, 
near tho close of tho scries, if the entiio colouring is found to he 
too warm, it may be corrected by over-printing very nearly the 
whole subject Chromo-typography has undoubtedly made great 
strides during tho past twenty years, its best results being shown 
in the coloured prints for illustraled journals. For tho pioduction 
of pictures for eommercial and artistic purposes ehroino-lithogiaphy Chroii 
is generally resorted to on account of its relative economy. In htho 
lithography for typographic purposes tlio line has to bo cut and tho grajilt 
space on both sides removed so as to leave tho line alone to lie 
charged with tlie ink, or tlio white space has to be etched away with 
an acid. The printing of isolated points too is easily effected from 
a stone, whereas most minute labour is neecssary to engrave them. 
Typographic etching has hero, how^over, been of groat assistance. 

The difi'orcuces of printing surface caused by tlio colours are met 
and overcome by tho lithographic stone with gi*eat facility, even 
wdion the spaces are largest and most uneven ; it is quite tiie con- 
trary in regard to typo^aphy, wherein the work has to be charged 
with ink to a greater extent according to its size, and tho quantity 
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of ink requisite varies with the fineness of the strokes and of their 
{li8taiK'<^ apart. Owing to tins we see in most letter -press poly- 
chromatic prints a deficiency of transparency, of half-tints, of ueptli 
of ground, and of general harmony. Even if it were possible to 
make chromo- typography us easy as chromo- lithography, there 
would still bo the obstacle of its very much greater cost, owing to 
the expense of the engraving and of the casts from the key block. 
In chromo-lithography tlie designer can repeat the designs for the 
different stones by a process that costs almost nothing. Also in the 
process of multiplying the blocks the deviation in the register (»f 
the successive colours is practically unavoidable. In lithography 
the surface to he printed is nearly level ; hence tlio sheet is not 
shifted and twisted or stretched in ]daces, as it is in tyjiography, 
owing to the alternate closeness and absence of contact ladwocu the 
sheets and the raised and dei)res8od surface of the block. Whatever 
success the letter-press inetnod has attained of late is owing to the 
invention of eloctrotyping and process blocks, and to the improve- 
ment of maohinerv. Eor to jirint these pictures enormous strength 
and rigidity, and the most perfect arrangements for secunug register, 
are absolutely essential. 

Hecciit Changes, 

ress We will now give a cursory glance at the changes that have 
int- been effected during the last twenty-five years in the processes and 
the products of the art of ])rinting. Tnat these have been of a 
most drastic kind may be gathered from a comparison of the 
appliances figured and d<*a(Tibed in the 8th or the pievious edi- 
tions of the Kncyclojuedia Jintannica with those referred to above. 
The hand -press has been almost completely sii])erse(led by the 
inuehino press. Cylindrical impression has displaced platen impres- 
sion, and the finest book-work and woodcut work are done on a 
cylinder press. In book -work, indeed, other significant changes have 
taken place Whereas formerly it was deemed essential that the 
pa])er should he damped before printing, in order to gr‘t a delicate 
and perfect irniiression, some of the finest hook-s and jieriodicals are 
now printed on dry paper, highly calendered, even the illustiated 
journals and some of tlio evening ])a]x*rH being so w'orked. Then, 
it was thought necessary for the safety of the type to mtcriiosc a 
thick soft blanket betvi'en it and the pressing surface, wliethcr 
cjlmdcr or ]ilateii ; now, it is found C(jiially safe, and far more 
conducivo to a good impression, to make the nackiiig iis thin and 
hard as posMlde. Then, fine wooilcuts were ‘‘brought up” by the 
use of many “overlays” and “und<*ilays” to correi-t iiusjualities lu 
the suiface of the blocks and cmphast/.o some of the ]»arts ; novc, 
although the art of “making ready” has been brought to great 
])erfeetion, the fewer and thinner the overlaps employed the better. 
And it may not be irrelevant to point out that the juinting of wo(xl- 
cut.s has Miinroved in the same degree as the engraving of them, 
•ovo- IVrhaps, nowever, tlie most remarkable change is that made in 
iS in Tiew'spajier printing. Tlie highest achievement inontioned iii the 
1- article “Piinting” in the 8th edition of this work was the six- 
r cylinder Hoe macliinc. 'JTie niakiu's of that apparatus suhsequently 
-ing; contrived machines of eight and ten eyliudora. Jhit they have now 
been wholly superseded by the rotary presses on Iho AYalter principle. 
The hand foeding-in of single sheets is entirely done away with, ami 
all newspapers of considerable cii dilation are pniiteil from long reels 
of paper, uncut, as originally made at the j>aj)ei-mill. The maxi- 
mum number of copies which a machine ot this class w’oiild jiriiit 
with ten feeding attendants and four taking away attendants would 
he 8000 an hour. For folding the 8000 printed* eojues five folding 
machines and at least two attendants would ho required to keep 
])aee wdUi tin* jiriiitiiig mach incs. Thus nineteen men w'cre reijuii ed 
to print and fold 8000 copies }»or liour with the host machines as 
late as 1870. With a rotary niacliinc doing the saiiio or a largcw 
quantity of work only two men aio required. The e(»st for print- 
ing and folding 1000 copies by the Hoe nuKdiiiie vas estimated at 
Is. 4d., while ivith the rotary it is only about 2d. Ifenee the saving 
of wages to a newspaper issuing 200,000 copies a day on 818 W’orking 
<lays would be nearly £3700 in a year. This, iii connexion w itii ira- 
iirovomeiits in papei, or rather the discovery of i hcaper mateiials, 
bringing the price of “news ” down to about 2d. per lb — one quarter 
(»f its price a very few years ago — accounts for iiincli of the cntt*r- 
]iriso of modern journalism. For some time after the abolition of 
the pajier duty theio was a loss on the circulation of a laige-sixed 
]»pimy journal ; now there is a considerable gain. Lately rotary 
iresses for small jobbing w’ork have been constructed , and before 
oiig the rotary principle will probably ho rendered available for 
illustrated ]iorioaicals ami fine book -work, priiit(*<l from webs or 
qae- reels of paper instead of single sheets. (Jrent iiiipiovenients have 
Uug. also been made in type-founding, and the Boniun and Italic fouiiU 
now used by English printers arc equal to of any country 

in tlie world. It is sometimes said that English Mitions dc htjre 
are not equal to those of the Fi'ench, and that this is owing 
to the inferiority of the founders. Thi.s is, however, not (piite 
true ; some of the best French books are jirinted from English 
types or from types cut in the English manner. It Is also the 
fimhion to compare modej'ii printed books with those of the Elzevirs 


and Baskerville. Yet as a matter of fact their best faces have been 
reproduced with perfect success by modern founders. From a 
iiieehaiiical point of view tlie impression given by the best machine 
presses to-duy is undoubtedly superior to that of the hand-presses 
of the 17 th and 18th centuries. If modern books suffer in u iiy rcs]a*ct 
on comparison wdth those of former times, which arc so highly 
prized b}' bibliophiles, it is owing to Iheii want of general artistic 
ensemhlCt and not to any dcticieiiey in mechauical exeeulion. The 
artirtic taste of English printers iias, however, be(*n greatly raised 
during ilin last fi*w years, and a very interesting nioveinent is going 
on which must produce iiii])ort{iiit lesults in the futuie. In 188U 
Mr Andrew W. Tuer of London organized the Printers* Siieciinen Printers* 
Exchange, a scheme intended to ]>i*omotc tlio teclinical eaucation Bpeci- 
of the woiking printer. Each coiit i ibutor to the exchange furnishes men Ex- 
]>eriodic.illy a certain fixed number of typographical si>ecimons, all change, 
alike, whicli are eidlnted into sets, and agsiin distributed to the 
members, ejich of wdiom gets a volume, eousisting of onii co2)y of 
the wmrk of each of his fellow-con tnlmtois. lly this ]»lau they 
become acquaiiit(*d with the i»rogresH iiiailc by tbeir bietliren, ami 
good taste and good W'ork nro fostered and nintnally encouraged. 

The eighth ipiarto volume, is.sued in 18S7, conldins neaily 400 tine 
specimens ot typography by as many diHeient bands. It forms 
also the best enti^iion ot the cbaract«*r of the jobbing work done at 
the present day, nf)t only in England but ubioad, for tlie scheme 
is of ail intornationul chaiacttr. The lesults of the revival in Artistic 
ptistic pnnling dm mg the last decade are especially notiecable in printing, 
jobliing woik. Minh of this inipio\(Mn('iit is due to the supeiior 
material wdth winch the piiutei is furnished, and especially to the 
great variety of ornamental tyjieK wdneh have bi‘eii introdiieed. 

The S 2 »eciiiien books of the juincipal lyjw-foimdeis are splendid 
voluiTios, containing several thousand ditteieiit f.iees. The best 
work of German printers is notewoitby for its studied neatness and 
attractiveness, tasteful and linrmonious arrangement of colour and 
tint, a cbaracteristie ami eoiiscientioua attention tf) details of fiiiisb, 
exact register, and Iwuiity of impression. Aiuciie.in work exj*els 
ill originality of design, brilliaiwy of colour, ami j»erfect finish. 

Enghsli printers are closely following the best points of each of 
these schooJ.s of tv]>ogr*aphy. There is a distiin't leaning at present 
to the German .style, but with little slavisli imitation. The dis- 
tiuctiiess of English typography is maintained, while the beautiful 
Geiman combination boniers, jrioduoed ivith such ]irofiisioji of late, 
arc judiciously utilized, olteii in eonmnetion with Ameiieau type. 

In the arrangement of colours English printers ]»rcfcr the (juiet 
liarmouious tints of the Germans to the bold stiiKing contiasts of 
the Amei leans. 

The vast extent of tbo ojierations of the })nnting fniternity Division 
at the jrresent day is in remarkable lontrast to those of the 15th of 
century, when the making ol books vras an art like the seulpturu labour, 
ol statues Ol tin* designingof bnililings. Now, 2 »rinting is a manu- 
facture in wbnh large capital and the greatest division ol labour aio 
csHcntial. The ohl jamteis WTre almost entirely imlcjicmlent of 
other ouftsiijcn. From tho casting of the ln>o to the mixing of 
the ink they <iid ncail^N everything lor 11n*mselveH. (JiaduaJly tlio 
ditrerent <li*f>aitiuent.s of the art wcje coristitutcil separate and le- 
cogni/ed tiadcs. The tv pe-foiindcr W'as jirobably tin* lust to secedo 
fiom tho concern; then piiiitcrs delegated to others the making 
ol presses ; afterwai’ds the ink and tlie rolh’rs found separate and 
distinct luaiiufai turers ; and tlieie aiose a class of persons who, 
though bidongiiig to other tratles, made printing appliances a 
.Hjrccialty, sm li as printers’ smiths, piiiitcis' joiners, ami punters* 
engineers. SubdiMsioii again lias taken jdaee in regard to the 
oireratiuus wiii» h cbiolly ajqiertain to ]>rintmg. Tho same man 
was fornieily able to set up ami juint otf the types, to fold tho 
sbeetH }M*ilni]»s, and even to make Ibein up intobooK.s The opera- 
tive printer has now become eitlni a juessinan or a eom]jositor. 

If he is of the iirst donomiiialioii, he may be classed accoriling as 
he works at jircss or inacliinc It be is a machinist, be ma^ sunei- 
iiitciul or be a “minder,'’ or be may be a layer-ou or a taker oil of 
the sheets. If bo is u minder, he may umlei stand only book machines 
or only news maclimes ; lie may know all about plabiis and little 
about cylinders; or of cylinders be may know only one kind En- 
tirely novel machines cieate a new cl.iss of art i.sans ’I’liero are men 
perfectly comjretent to manage a Walter p!c‘ss wi.f m* ignorant bow 
to work two-colour or fine book-work niacliincs In t he compositor’s, 
department division of labour is earned out to a still imnulcr degicc. 

An old'fasliioued f)riiiter would set n]> iiidilh lently a placard, i 
title-page, or a book. At tlie piesont day we h »ve jobbing liaiids, 
book hands, ami nev''<H' bnnds, the word “band" suggesting tin* 
fttctoiy-liko nature of the business. 'Jiieiv are jobbing hands who 
coniine Ibeniselves to posters, and kmrw bt lie about general woik 
even in this department Hook bands <*oni})iise those who setup 
the titles and those who .set uj) the body of the vvoik. Of thcie 
latter again, while om* man <*oriij>oses, another, the “rrmker-uj»,” 
arranges the jrages. Even the art of lifting up the furniture or 
“dressing the chase” is giv'cri to the “quoin- drawer overseer.” 

News hands include advertiseineiit hands and general hands. Some 
men work by day, others altogether by night ; Bomo do genera] 



' * ‘J " 




716 ■ T T R — T T R 


book-work composition ; oihijrs $ct up head-Hnes ; others make up 
the galleys ; others ** prove them. 

Old Siyh Printing, 

Old style Within the last few years there has Iwen an interesting revival 
printing, of the old stylo of liook juinting. It owes its origin to Mr Whit- 
tingham of the Chiswick mss, who in 1848 was desirous of ]^ntiug 
in appropriate type a work of fiction the diction of which was 
supposed to bo that of the reign of Charles II. As the oiiginal 
** mu face matrices of the first Uaslon had been preserved, a munt 
was cast from them, and on getting a proof with good ink, on good 
paper, from a model u press the imitression was found to be far 
suj^rior to specimens printed from the original fount. Since then 
the demand for old-faced characters has steadily increased, and all 
founders now supply imitations of the old types. ComjMuring the 
old face and the modern characters, the latter are more regular in 
size, lining, setting, and colour, — using those words in the technical 
bouse of the fouitdcr ; tliev have finer strokes and serifs, and produce 
in the page a more regular and sparkling general effect At the 
same time it may be conceded that legibility lias been to a ceilaiu 
extent sacrificed to beauty and general effect. Aliout 1882 an 
eminent French pnnter ma<ie a nmnbor of eipeiiments to abccrtain 
what it is that constitutes legibility in type, and found tliai ]>coi>b) 
lead with less fatigue accoi*ding as the letteis — {a) aie rounder, (d) 
are more equal in thickness, (c) have shorter upstrokes, (d) are 
dissimilar to each other, and (e) are well proiKirtioned to their own 
body. Drawings of letters from old books were visible and legible 
at a distance at which modem letters could not lie distingni^cd. 
The revival has also brought about the ro-introductuin of anti<|ue 
head-pieces and tail-pieces, vignettes, and initial letters, which 
have neen roproiluced from ola book*! by jihotography and typo- 
etching. For this kind of printing white papei uaH given place to 
toned, of a straw tint, whicn is often nioiu agreeahlo to tne eyes 
than the excessively bleached paper which was hitheito the faKhion. 
Also hand-made instead of inachino'madc pn|)er has to a largo extent 
come into vogue. Its characteiistic is tne “ deckle edge which 
distinguishes it from the cloaiircut edge of machine papers, and 
is highly prized by s<uii« bibliophiles. Wlien extreme x^ensimili- 
lude is required, this kind of pniitiug is done on the blank leaves 
of real old books, some of which have been ruthlessly desti'oyed for 
this modem ciaze. On the whole, however, the revival of old stylo 
printing has been honeficial : it has encouraged printers to study 
the more artistic attiibutea of the productions of the gi’cat printers 
of the past, and has educated tiie public taste hy presenting them 
uith examples of the best kind of book -making. 

Printing JEtUaUtshmeni, 

Depart* A large book-printing establishment contains many distinct de- 
ments of partments, some of whicli have not been previously referred to and 
a print- may here be summarily mentioned. The reading dejiartment, some- 
ingestab- times called the closdi consists of a iiumlier oi small apartments, 
lishnient. each funiishod with a desk, a couple of stools, and a shelf for 
books of rcfeioucc, and having fui its occujiaiits the reader and his 
leading-boy. There is also t lie wai oliouse, where all the piinted 
and unpiiutcd sheets (or “white papci us it is called, whatever 
its coloin) aio stored. Adjacent to this aie folding, cutting, hot 
and cold pressing, drying, and otlicr branches, each employing 
sc{iaiate classes of artisans. Another dcioiitmcTit is the uiochinc- 
looiii, 'aheie, arranged in long urns with an avenue between, aie 
the vanoiis pi intlug iiiathiues. Tlie men in this part of the estab- 
lishment wear cotton vestments, c^ivciing all their other apiiurel, 
and caps, invanably made of pajior, sonictniiig like clerical bircttas. 
The machine overseer lias his liox and keeps an account of the 
iroducH of each machine. Under liini 01*0 the iiersons whose business 
t is to cut out oveilays for the cut or illustrated fomics. These 
men are in their way artists, for to them is attributable much of the 
beauty and {lerfcction of woiking of each block that goes through 
their hands. They have by them three or four piints or “ pulls '* 
of the block, and tlicir tools consist of scissors, paste, a sharp knife 
or two, and porhaim a lazor-like blade set in a wooden liandle. 
Their work is to deepen the shadoiis, raise the lights, lower the 
edges, and |)erform a Imiidred other oJficcs for a blo<’k. Standing 
sentry over each machine is the machine minder ; under him are 
th(| takers-off and laycrs-on. The ougiiie rnotn and boiler-house are 
tlose by, and higher up may bo the hand-press-room, — provided 
these appliances are used. Here aie the pressmen and their appren- 
tices. There is the storekoeiier's department, fitted up mth shelves, 
lacks, and drawei's, for the orderly storage of t^q^c and materials. 
The plate-safe or plate-room is the repository of the stereo and electro 
plates, ea<*h plate being kept wrapped up in pa]ier, with a distinctive 
index number maiked thereon, Theie aie also tooiiis fiir casting 
Tollers, stereotyping rooms, drying rooms fur }m{ier, hydraulic press- 
ing rooms, siiiks for washing formes, and lift^ for conveying them 


from one department to another. There will possibly be several 
composing-rooms, such as the where all the men are paid on 
established weekly wages, the piece room, where they are paid by 
results, and the apprentices' room. Tliere may be rooms where 
fiarticular jobs axe done, especially if weekly penodicals are turned 
out, and the names of these desi^sto the rooms. At the end of 
each room is tlio overseer. It is also a common practice for a Com] 
number of men to form themselves into a kind of business partner- tors* 
ship called a companionahigf or *ahi2f. All the transactions of the partr 
com|K>sitor may be with his own -the workman who is ships 

selected to keep the accounts of the partnership. From him the 
compositor receives his portion of copy and the necessary direc- 
tions, and to him he gives the matter when it is composed. At 
the end of the week he “ writes his bill,” delivers it to tne clicker, 
and from the latter receives at pay time the wages he has earned. 

The elhkor gets the matter proved or “pulled” by the proof* 
imller, who usually does nothing else but pull proofs. He will 
then send the proof mth the copy to the overseer, and the overseer 
stMids it to the reading department to bo corrected. The proof, 
when corrected, is returned through the overseer (who retains the 
copy) to the clicker, and he gives it to the compositor who set it 
up. When the ty]ie is corrected a revise is pmled, which goes 
through the same hands to the overseer a^in ; and then it is de- 
spatched to the author, editor, or publisher. In a well-ordered 
composing-room strict silence is enjoined upon the workmen. 
Aniong the industrial pursuits there is none more monotonous and 
more exacting, none demanding more patience, sustained industry, 
and power of endurance than the compositor’s art. In a lar^ 
iiewspai»er office the quantity of types packed up in a few hours is 
marvellous. No better illustmtion of this could be given tlian the 
fact that several recent issues of tlie Times have consisted of throe 
sheets or twenty -four pages, each page comprising six columns. 

In one of these issues 84| ot the 144 columns wore filled with ad- 
vertisements, 25.'>9 in number, set iii extremely small tyjie ; the 
remaining 59 J columns contained articles, reviews, letters, reports, 
and nara^aphs. The total length of the column aggregate was 
264 feet (62 more than the height of the London Monument). If 
the matter comprised in the paper, instead of being broken up into 
columns, had been set in one continuous line it womd have reached 
one mile 950 yarda The niiiubei of se}>arato typos used in printing 
this issue was calculated at over two millions, and the quantity of 
printed matter was reckoned to be equivalent to that contained in 
two octavo volumes of 480 pages each. The literary and mechanicul 
staff of a first-rate London daily newspaper, excluding casual ro- 
])orteis and unattached writers on various subjects, aggregates about 
800 persons. 

BfUntgraf^y^-^On the practice of the ai t and its auxlliaiy processes, see South- 
ward. DustbOJUiry of Ty^miaphy (Sd ed., l^oudmi, 1875, Svo ; witli tlie LtUtrary 
Almitiack by William Blades), and JVartfcal Printing: a Handbook of Gie Art 
of Typography (8d od , London, 1887. 2 vols., Svo). This lust Is the fullest work 
cm tho snldsct In the English languara, einhiaclng frotupositiou, press weak, 
sterootyning. and electrotyping, and the warehouse depaitiiiunt of a printing 
ofHee. Gould's hetUrynw PrinUr (2d eil.. MlddleslKirough, 1880, 12nio) has a 
short introduction hy Hontliwaid. giiing a sketch of the origin and progress of 
the diffeient typograpliieal pioresses and appliances ftom the beginning, Hee 
0140 F. J. F. wflsrni. Tyjiographio Printing Juaihitun and Machine Printing (3d 
e<l . liondon, 1883, 8v<^ ; hi$t of Technical Terms relaling to PHntuig Machinery 
(].oiulon,1882.8vo); Noble. Jifrtchniei’nnfing (London. 1883. Svo) and Principlen 
find I^roLtlcc of Colour Pnnhng (London. 1881, Svo); and Wilson, fiKemayj^ng 
and Hlectrotyping (London. 1880, 8vo). This laat eontaliis a history of steieo- 
lyping and eloctrotyping by South waid. The best works in French are— 
l^f6vre, Ovide Pratique dn CoinjjoHteur et de Vlmprimeur (Faria, 1855-72, 8vo. two 
lurts ; includes machliit work, stereotyping, and electi ot vping) ; Glaye, Manuel 
tie VApprenti Compoeiteiir (Sd ed., 12nio, Paris. 1883) ; and Monet, Lee Mnckinee 
et Apiweds hfpographiguee.euivi dee Proeed^ ePImpree'iinn (Pans, 1879, Svo). 

Tlio best Genuan wuik. and one which fiom its completeness superaedes all 
others, is Waldow's VVaetmerte KmyiKlopadw der graphiechen Kuneti (I^eipsic, 

1884, lar. 8vuX lontalning 2708 articles and 581 illustmtioiui. witli a list of Ger- 
man liooks on tyjKigiaphy. See. 

Perfodteob.— No tiaae or interest in the world has. perhaps, so many repre- 
seutativea m the picas as pirating. Tlio .lounials which recoul Its progress 
and describe its pioducts nie umivalled in their ezi>e]lcnt mechanical attri- 
butes. some equalling the liighost class of book-work piinting and using paper 
of the most luxurious descnpiioti. Tlieii literary character is usually worthy of 
tlieir mechanical oxcellenee, and they mmprise an immense collection of Ihcts 
and aweulations cm tho auqjects involved. They also attract a class oi wi iters 
wlio ill time beeonio specialists and do tlie most valuable woik in historical 
investigation. Tho Pnnteri^ Pegteter (monthly), begun m 183.4, the oldest of 
the English |)rlntfng trade Journals, contains several valuable contributions 
by Mr William Blades, the biographer of Gaxtoii, such as **Numlsniata Typo- 
giaphica," “Bibliotheca Typo^phica," “Books and their Enemies," “The 
inventor of tho Steam Printing was, "and “Eaily Typo Specimen Books." 

Tlie l*aptr awl Printing Trades Journal (quarterly), begun in 3872, is printed 
in old style fkshion, and reprociuoes in tone as well as in manner some of 
the beat examples of the French and Italian scboola in head and tall pieces, 
vignettes, and ornamental initials. In Franco appear Vlmprimerie (aemi- 
inonth]y)and the Sulletln deVImprimene ; in Germany, Archivfttr Puohdrwilcsir^ 
kunst (monthllO and Journal fiir Buehdruekerhunst •, in Italy VArte della 
Btampa, The United States has the Inland Mnter (Chicago) and the .American 
Bookmaker (New Fork). The fullest list of such Journals, past and present, Is 
Louis Mohr’s Die Mnodieche FocAmvase dor Typographie (Strasburg, 1879). 

There Is also an eireended list, with historical annotations, in Bigmore and 
Wyman's Bibliography qf Printing, (J. SO.) 


TYR. See Msin, vol. i. p. 211. of Phoenician cities, is now represented by the petty town 

TYRE, the ancient Greek Tt;/)o?, the most famous of 5dr, with about 5000 inhabitantsi built round the har- 
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hour at the north end of a peninsula, which till the time of I 
Alexander’s siege was an island. I^e mole which he con- 
structed to rea(^ the island city has been widened by de- 
posits of sand, so that the ancient island is now connected 
with the mainland by a tongue of land a quarter of a mile 
broad. The greatest length of the former island, from 
north to south, is about | of a mile and its area about 142 
acres, a small surface for so important a town. The re- 
searches of Renan seem to have completely refuted the 
once popular idea that a great part of the original island 
has disappeared by natural convulsions, though he believes 
that the remains ^ a line of submerged wall at the south 
end indicate that about 15 acres more were once reclaimed 
from the sea and have been again lost. Confined to this 
narrow site— on which, moreover, place was found for the 
great temple of Molkarth with its courts and for all the 
necessities of a vast trade, for docks and warehouses, and 
for the great purple factories which in the Roman time 
were the chief source of wealth and made the town an 
unpleasant place of residence (Strabo, xvx. 2, 23 ; Pliny, v. 
76) — ^Tyre was very closely built ; Strabo tells us that the 
many-storied houses were loftier than those of Rome. In 
the Roman period the population overflowed its bounds 
and occupied a strip of the opposite mainland, including 
the ancient Palmtyrus. Pliny gives to the whole city, con- 
tinental and insular, a compass of 19 Roman miles ; but 
this account must be received with caution. In Strabo's 
time the island was still the city, and Palsetyrua on the 
mainland was 30 stadia off, while modem research indicates 
ari extensive line of suburbs rather than one mainland city 
that can bo definitely identified with Pal«?tyru8. The 
ancient history of Tyre has boon dealt with in the article 
Phcenioia ; the topography is still obscure owing to the 
paucity of Phoenician remains. The present haibour is 
certainly tho Sidonian port, though it is not so large as it 
once was ; the other ancient harbour (the Jilgyptian port) 
has disa])peared, and is supposed by Renan to have lain 
on the otlujr side of the island, and to bo now absorbed in 
the isthmus. The most important ruins are those of the 
cathedral, with its magnificent monolith columns of rose- 
coloured granite, now prostrate. The present building is 
assigned l)y Do Vogu^ to the second half of tho 12th 
century, but the columns must be older and may have be- 
longed to the 4th-contury church of I’aulinus (Kuseb., Jf, 
X. 4). The water supply of ancient Tyre came from 
the powerful springs of lUs al-‘Ain on the mainland, one 
hour south of the city, where there are still remarJmble 
reservoirs, in connexion with which curious revivals of 
Adonis worship have been observed by Volncy and other 
travellers. Tyro was still an important city and almost 
impregnable fortress under the Arab empire. From 1124 
to 1291 it Avns a stronghold of tho crusaders, and Saladin 
himself btsiegod it in vain. After the fall of Acre the 
Christians deserted tho place, which was then destroyed 
by the Moslems. The present town has arisen since the 
Metftwila occupieti tho district in 1766. 

TYROL, a province of Austiiu, with the title of “county,” 
lies between 10" 10' and 13" E. long, and 45’ 40' and 47" 
45' N. lat,, and is contenninous on the north-west with the 
Austrian province of Vorarlberg, on the north with Bavaria, 
on tho east with Salzburg and Carinthia, on the south-east 
and south-west with Italy, and on the west with Switzer- 
land. The last-named country forms in the lower Engadine 
an angle penetrating deeply into Tyrol. Tho country is 
entirdy mountainous, being traversed by the main chain of 
the Alps, It may bo roughly divided into the valley 
systems of the Lech and the Inn to the north of the chain 
and of tho Etsch or Adige (Vintschgau) and the ui)per 
Drave (Pustor valley) to the south (see Alvh) Its area is 
10,316 square miles ; its population in 1880 was 805,176, 
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inclusive of military, showing an increase of nearly 4 
per cent, since 1869. Of these 432,062 spoke German, 
360,975 Italian or some Romance dialect, and the re- 
mainder some form of Slavonic; 565,468 persons were 
able to read and write, 56,728 to road only, leaving about 
per^ cent, of the total iK)pulation, including children, 
wholly illiterate. Education is strictly compulsory; but 
the schools are for the most jMirt closi*d during the summer 
months, when all available hands are required in the fields 
and on the mountain pastures. Agriculture and forestry 
occupy about two-thirds of the entire po])ulation. Every 
householder owns a piece of cultivable land in the valley, 
while his goats, sheep, or cattle are driven with those of 
his neighbours to the mountain pastures (Alpen, Almen) 
which belong to the commune. Each commune has a 
president chosen by an elected committee of householders. 
The man selected cannot decline, but is bound to servo his 
term of office. The tenure of property is for the most 
part of tho nature of absolute ownership. In 1880 100,393 
persons of both sexes were returned as proprietors, 10,283 
as tenants. The chief products are milk, butter, and 
cheese. Of grain-crops maize, which is largely grown in 
the Inn valley and Vintschgau, holds the first place. 
Wheat is grown in the lower valleys, barley and rye in the 
higher, the latter in favourable spots to a height of over 
5000 feet. Potatoes are found above 6000 feet. Tn the 
Etsch valley, or district about Meran and Botzen, rod and 
white wine of excellent quality is produced (in 1884 about 
6,500,000 gallons). Of late years the cultivation of fruit 
has much developed, especially in south Tyrol. Silk is 
also produced (in 1885 1268 tons of cocoons). Game is 
still plentiful in tho remoter valleys. In every district 
there are a certain number of licensed hunters, tho prin- 
cipal gome being rod deer, chamois, hares, blackcock, 
ptarmigan, <kc. Miffing occupies about one-fifth of the 
population. At Hall near Innsbruck are important salt 
works, and at Brixlegg in the same valley copper and lead 
are smelted. Iron is worked at Fulpmes in the Stuhai 
valley and at Prad in tho Vintschgau. Zinc is found at 
the head of tho Passeir valley. In tho Middle Ages gold 
and silver were found in sufficient quantities to make it 
worth while to extract them. About 4340 sfpiare miles of 
the country are covered with forest, chiefly pine, fir, and 
larch, which, however, is felled in a recklessly wasteful 
way. The capital of tho county is iNNsmiut’K {g.v.). 

The general average of eoiufoit m Tyrol is liigh, and th« cost of 
living li voiy model ate. The peasant and Ins taniily are tloUipd 
in stuffs spun and woven at home, fiom the wool and flax piodueed 
in their own iioighbouihood. The people aie f(»r tlio most pji.l 
somewhat reserved in maniipr, but eourteoas and hospitable. The 
savage hghts whiih used to lie a favuurito pastime among tho 
younger men ai'e now almost, or quite, a thing of the past. In 
some valleys thero is a guixl deal of munieal talent ; and comjiaiiif s 
of Tyrolese singers, particulaily from the Ziller valley, travel about 
all over Germany. Tho zither is a favourite instrument, esxiecially 
in the southern valleys ; in tho northern the guitar is moie fie- 
quent Tho religion is almost exelusisely Roman Catholic ; hut 
in Innsbruck theie aie some hundreds of Protestants. The piiests 
belong chiefly to the peasant class, and receive their oducatioii .it 
Brixen and the univeisity of Iiinsbiuck. Tins c-ontaiiis about bOO 
students in thovniious faculties and ]»ossesses a Iibiaiy of some 
C0,000 volumes. Theie is a diet, or landtag, iiitL its stat .it Inns- 
bnick, consisting of thirty-four representatives ol the neasaiits, 
thirteen of tho citizens, four of the pi elates, ten ot thi nobles, tbieo 
of the chambers of eommeice at Innsbuuk, Hot/en. and Roveredo, 
and one of tho university of Iiinshru(*k. I’o the nnpeiial ruichs- 
rath Tyrol sends eighteen mernheis. Tyiol is gaiiisoned by tioops 
recruited exclusively in Tyrol and VoiailluMg, and never, evcijit 
in time of war, employed outside these ])rovinM*.s. Besides this 
there are tho landivehr and the landstuim oi niilitia. 

HUttwy, — ^1’he eouiitiy coiiespondxiig to moihin Tyiul fust ap- 
pears in history when the Rha*tians ueie siilidued by Diiisus and 
Tibciiua This nation, by some held to liave been lognate with 
the Etruscans, occupied the valleys fiom the source of the Rhine 
to that of the Drave. To Uie north of them neic the Vindelni, 
and to tho east tlie Nonei ; the foimer were apparently separated 
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from them hy the ridpes north of the Inn, the latter by the water- 
shed between the Et8(*h and the Drave, Pliny (JY. /i., iii. 24) 
^dves the names of all the tribes. After their subjection by Rome 
these races became Komaniised and shared the fortnnos of the empire. 
Their position on and about the roads by which the central Alps 
are most easily crossed laid them especially open to inroads, and 
before tlie end of the Sd century the Alenianrii had traversed the 
country. In the course of the next three centuries this people 
settled in the north-western valleys. But the i>eopling of the 
ffreatcr part of the province by Teutons was effected by the Baiu- 
vaiii, wlio were by tnc year 600 established throughout nearly the 
entire remainder of (lerman Tyrol, some of the Romanized Khffltians 
probably being loft, mixed with a few Alcmannic stra|mlera, in 
the upjier Vintschgau, while the Lombards pressed ^ worn tbe 
southward and took possession of the district around Trent, The 
Alemaiini and Baiuvurii, governed immediately by their own dukes, 
owned a kind of allegiance to the kings of the Franks, and ulti- 
mately became in tlie time of Pippin and Charles incorporated m 
the hVankish monarchy. The country was then divid^ for ad- 
ministrative purposes into counties {eomitatuSj Qrafschn/len)^ under 
counts, whose rank, at first merely official, in course of time became, 
with their office, hereditary. The most powerful amon^ Hiem 
appear to have been tho8«* of the Vintscligau, where a fertile soil 
and a climate less rigorous than that of the northern valleys allowed 
more (ievelopnicnt of wealth. In the 32th century the counts of 
Tirol begin to lie coiispicuous. This was a small district near 
Meran, taking its name from the ancient castle of Tirol, known in 
the later Homan time as Teriolis. These, in the course of the 
next contuiy, ur-quired the lordship over nearly all the territoiy 
now contained in the province of Tyrol south of the main chain of 
the Alps, besides the advocacy {Sthirnivoqtci) of the wealthy sees 
of Brixen and Trent. Meantime the valley of the Inn and those 
adjoining it bad (*omc under the dnminioii of the counts of Andeclis, 
a Bavarmn family, who were also titular counts of Meran. The 
last of those died without issue iii 1248. His wife’s sister, Adelaide, 
marriod to Mciuhard, coinit of (lor/, was left in sole possession 
of nearly tlio whole of the ])rovince. Their son Meinliard II. 
(1267-1295) was connected with some of the most jiowerfiil houses 
111 Germany ; and, being a man of great a})ility and equal un- 
scrupnlousiiess, ho succeeded in acquiring tbe few outlying portions 
of territory and castles still belonging to the smaller nobles, and 
thus consolidated I’yrol within the limits by w'hich it has ever 
since boon bounded. Oarintbia and Styiia also formed iiart of 
his domains ; but their eonnexiou wdth Tyrol has never been other 
than a petsonal one. Meinhard 11. was succeeded in turn by his 
sons Otho and Henry. The latter (1810-1885), a weak and ex- 
travagant prince, seems to have done much towards organizing 
tho govenimciit of the countiy. His elder daughter Miirgiuct, 
known in Tyrolese history and leg(*nd as JJie Maultasche^ “the 
Pocket -nioutli,” the liciress of his territories, took as her second 
husband (in 1842) Louis of Brandenburg. Tlic'ir son Meinliard III., 
who succeeded to the county on his faflier’s death in 1861, died in 
1868. Margaret thereupon made over all her jiossessious to the 
liouHO of llapsbiirg, and since Hint time Tyrol lias fonned part of 
the liereditary dominions of tho archdukes of Au.stiia (see Austria). 
Tlie fidelity of tho Tyrolese to their counts has for many ceiituncs 
lioon proverbial. Tho Brenner has nioio than once offered them a 
secure line of retreat and tlie mountains a rampart of defence. 
Maximilian 1. (1498-1619) had an e.s]>ociul affection for Tyrol. He 
conferred on the jiroviiice its present title of IHe grfilrstetc Graf- 
sehaft ; he ])rofitod on more than one occasion by tho refuge it 
afforded ; lie spent much of liis time within it ; and at his death 
he directed that a sumptuous monument to himself should ho erected 
in the Franciscans’ cnurch at Innsbruck. Tyrol has more than 
once been the scone of sharp fighting. In 1499 the men of Qrau- 
huiiden or tho Orisons (seo Switzerlanji) invaded the country and 
defeated the Tyiolese in the neighbourhood of Mals. In 1708 Max 
I'lmmanuol, elector of Bavaria, ])enetratcd the upper Inn valley, 
but w^as driven buck. During the wars of the French Revolution 
French and Austrian armies met moio than once within tho limits 
of the province. By Hie tieaty of J*ip.s8burg, 1805, the province 
was transfem'd Jo Bavaria. On the leiiewal of w'ar lictwccii Bona- 
jwrte and Austria in 1809 the peojde rose and expelled the Bavari- 
an&, and afterwards, under the leadership of Andrew Hofer, an 
innkeeper of the Passeir valley, repeatedly defeated the French, 
Bavarian, and Saxon forces. Innshriuk was more than once taken I 
and retaken; and on 12th August Hofer, after defeating Marshal 
Lofebvre, w'as installed in the capital as commandant. But the ili- 
Miccess of tho Austrian arms elscwdiere prevented any support from 
being sent, and by the treaty of Schbnbrunn in October the Tyrolese 
were again given up to their new rulers. Hofer, being captured 
tb rough treachery, was shot at Mantua, 20th February 1810. 
On the fall of Bonaparte, Tyrol reverted to the house of Hapsburg. 

Me© A. Jager, Die Verfimenq 7'lr6!$, Iiinsliniclc, 1881 Sft ; Egger, Die Tiroler 
if mi Verarlbermr, Inusbinck, 1872-79; Bicub, Drei Sommer in Tirol^ Btnttgart 
1871 (2(1 ed.). (A. J. H.) 

TYRONE, an inland county of Ireland, in the province 
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of Ulster, is bounded N. and W. by Donegal, N.E. by 
Londonderry, E. by Lough Neagh and Armagh, and S. 
by Monaghan and Fermanagh. Its greatest len^h from 
north to south is 46 miles and from east to west 60. The 
total area in 1881 was 806,658 acres or about 1260 square 
miles. The surface is for the most part hilly, rising into 
mountains towards the north and south, but eastwards 
towards Lougli Neagh it declines into a level plain. Itun- 
ning along the north-eastern boundary with Londonderry 
are the ridges of the Sperrin Mountains (iSawell 2236 feet 
and Meenard 2064 feet). Farther south there are a range 
of lower hills and Mullaghqarn, to the north of Omagh (1 890 
feet). iSouth of Clogher a range of hills (1265 feet) forms 
tlie boundary between Tyrone and Monaghan. On each 
side of the Moume river near Omagh rise the two pictur- 
esque hills Bessy Bell and Mary Gray. The Foyle forms 
a small portion of the western boundary of the county, 
and receives tho Mourne, which flows northward by Omagh 
and Newtown iStewart. The principal tributaries of the 
Mourne are tlie Derg, from Lough Derg, and tho Owon- 
killew, flowing westward from Fir Mountain. The Black- 
water, which is navigable by boats to Moy, rises near Five- 
Mile Town, and forms part of the south-eastern boundary 
of the county with Monaghan and Armagh. Witli the ex- 
ception of Lougli Neagh, bounding the county on the oast, 
tho lakes are small, also few in number. Lough Fea is 
picturesquely situated in the north-west, and there are 
several small lakes near Newtown Stewart. The Ulster 
Ganal runs along the southern lioundary of tho county from 
Lough Neagh to Caledon. Tho substratum of tho northern 
mountains is mica slato inters] icrsed with jirimary lime- 
stone. Yellow sandstone appears in the north-west, in the 
centre towards Omagh, and in the south-west, where it 
plunges into Fermanagh. Tho greater jKirtion of the 
central area of the county is oceu])ied by Old Bed Sand- 
stone. Tlie Tyrone coal-field (6 milivs long by 1 to 2 broad) 
extends between Lough Neagh and Dungannon, all tho 
measures being represented. The coal-field is much broken 
by faults and has been worked chiefly near the surface, 
and generally in an unskilful manner ; the principal pits 
are near Dungannon and at Coal Island. The coal is 
bituminous. There are also indications of copper, iron, 
and lead. 

AgneuUure . — ^The hilly portions of the county arc unsuitable 
for tilla|;c ; but in tho louver districts tho soil is remarkably fertile, 
and agriculture is generally practised after improved methods, tho 
county in this respect being in advan(*c of most parts of Irolaiid. 
The excellent pasturage of the hilly districts affords sustenance to 
a largo number of young cattle. The total number of holdings in 
1886 was 27,058, of which 16,469 or nearly two-thirds were each 
between 5 and 80 acres in extent (8866 between 5 and 15 and 8104 
between 15 and 80). Only 48 were above 500 acres ; 642 were lie- 
tweon 100 and 500 acres, 2878 between 60 and 100, 8937 between 
80 and 60, 2573 between 1 and 5, and 1 921 did not exceed 1 acre. 
There were 287,528 acres under crops, including ine.idow and clover 
(256,281 acres in 1876), 818,550 acres under grass, 1765 fallow, 
9373 woods, 72,071 bog and marsh, 109,689 barren mountain land, 
and 80,112 water, roads, fences, Ac. I^he area under corn crojis 
decreased between 1876 and 1885 from 115,788 acres to 105,848, — 
oats from 114,228 acres to 104,040, and wheat from 1166 to 1018. 
The areas under the other com crojis are very small and fluctuate 
considerably. Tlie area under gi'cen crops between 1876 and 1885 
decreased from 64,971 to 59,387 acres, — potatoes from 44,001 to 
40,649, turnips from 17,167 to 15,581, mangel wurzel from 750 to 
487, and other green crops from 3068 to 2670. Flax (23,901 acres 
in 1876) covered 16,364 acres in 1885. Tho area under meadow 
and clover in 1876 was 50,671, and in 1885 56,434, but there has 
been no increase since 1878. The number of liorses decreased be- 
tween 1876 and 1885 from 2.5,086 to 28,185, of mules from 71 to 
49, of asses from 1124 to 921, of cattle from 176,841 to 168,072, 
of sheep from 46,274 to 44,434, and of pigs from 49,012 to 89,530. 
On the other hand, the number of goats increased from 7950 to 8984, 
and of poultry from 674,826 to 787,869. 

Accotding to the latest landowner’s Ketum (1 876), the county was 
divided among 2787 proprietors owning 776,285 acres at a total 
annual value of £426,224, the average value per acre being nearly 
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llfi. Of tlio propnetorH 1070 ownoil less than 1 acre each, ihe total 
distributed amongst them bcin^ 272 acies. The estimated extent 
of waste land was 4000 acics. The following possessed over 10,000 
acres each — duke of Ahercorn 47,615 acres, euil of (lustleHiiiait 
32,615, earl of Caledon 29,236, coiiiniissioncrs of church toni]»oi> 
alities 28,002, Sir .lohn M. Stewart 27,906, Arthur W. Cole llainiltou 
16,683, representatives of Sir AVilham AriVlahun 16,326, Sir William 
Voriier 16,043, earl of llclmore 14,359, 1'homas Arthur IIop{* 13,996, 
Loi-d llorehestcr 12,608, Michael Smith 10,968, Louisa Kluaheth 
Do IJilJe 10,455, and Thomas R. lliowno 10,125. 

Commimicatioii, — Resides Lough Neagh and the Ulster Canal, 
Tyrone has the river l?oylc, which is navigable for small craft to a 
point op]» 08 ite St .lohustone, and thence by artilieial rutting to 
Sfrabane, and the Black water, wliicb is navigable for boats to Moy. 
The (Ircttt Noitliern Railway uitcisecta the county by Dungaunoii, 
roineroy, Omagh, Newtown Stewart, and Stiahane. 

Manufaefures.-- 'I'lio niaiiufadurc of liueiis and coarse \vool lens 
(including blankets) is earrn*d on. Brown caitbcnwarc, cbemicuL, 
whisky, soap, and candles are also inaile. Tlune aic a lew bivweiiea 
niul distillei les, and .several flour and meal mills. But foi the hick 
of enterprise the coal and iron might anl m the development of a 
considerable mnnufacluiing iiidusti y. 

AdminiHt ration tnaf 1‘njjuiif/ am — The county com jn isos S baro- 
nies, 40 p.'iiialieH, and 21t)4 townlands. Uoimcily it returned two 
members to pat 1 lament, the borough of Dungannon also leturuing 
one; hilt in 1885 Dungannon was disfiaiicliiHed and tlic county 
arnuigod in four di\ isioiis ca^t, luul, noiih, and south each 
i(‘liiinuig one ineinbor. It is in the noilh-wcHtcin circuit, and as- 
sizes are held at (hnagh and quart ci -sessions at CMogliei, Dungan- 
non, Omagh, and Stiabaiio. Tlicie aie fourteen i»ettv sessions 
districts W'lthin the county and juirtious of loin othci.s. The i ouiity 
IS in the Beliast military ilistiut. 

From 312.956 111 1841 flic ]K>piilalion bad ilccreased by 1861 to 
238, .500, by 1871 to 215,766, and by 1881 to 197,719(96,466 males 
and 101,253 females). In 1881 theie were 109,793 Roman (^itlmln s 
(1 19,937 in 1S71), 44,256 Frofestant F|nscoj».iJians (49,201 in 1871 „ 
ii8,r»6t Piesh) tiMi.ms (42,156 m 1871), 3597 Methodists (’3115 in 
1871). and 1509 of otliei denominatious (1357 in 1871) The 
nnnihei ot peisous in llie county who conhl lead and wnte in 18,M 
was 98,764, wdio could le.id only 3S,7b3, the renntindei (60,172; 
being w'liolly illilt lalc. Twenty-two ]>oi. sons could .speak Iiish only 
and 9796 Irish and Knglidi, Foi the seven ycais ending 188.5 the 
average numbei of eimgiants annually was 308,5 'Phe ]iopiilation 
ol the piincipal low’iis iii 1881 was Stiahane 4196, Omagh (the 
county town) 4138, Dungannon 4U8f, and Oookslown .3870 

JJisforj/ and Jntnimtu v Aiicicntlv 'Fyione w'as included in the 
poition of Ulster niuh* “ swoid-land ” by the S(ots It became a 
principality of one of the sons of Niall of tin* Nine llo.stagos, ainl 
lioni Ins name - Kogain- was calletl Kog.nn, gradually altcicd 
to 3’vroiMf. Fiom Kogam wme descended the O’Neals or O’Neills 
and their nimicious septs. 'Hie family liad thcii chief .s«‘at at Dun- 
ginnoM until the icign of Kli/aheth, when it was buined by Hugh 
O’Neill to 2*1 event it falling into I he hainls of laiid Mount.loy. 
33ic euildoiii of T>lojic had been ( oiilciicil <»u (’on Bacagli O’Neill 
by Ibnry VIJI , but In* W'as diivcii into tlic I’alc by one of hissmis 
Shan, who with tin* general consent of the people vvu.s then juo- 
ilauneil t*hiel. Fiom this tune lie nnunliiiiied a contest with 
Knglisli authoiily, but his last leinaining foues w’erc c'oin]ilet< ly 
deleated noai the iivei Fovleiii ]MaYl567. Dunng the insurie»*tion 
of 1611 (’haileinoiit and Dungannon wmic eaptuied by Sn 

I’belun O’Neill, and in 1615 the I'ailnimentai y foues under Ociieial 
Munio wen* signally defeat(*«l by Owen Roe O'Neill at Beiihiiib. 
At file Kcvoliitioii tlie loniiD was fora long tune in tin* possession 
of fin* forces ol .lames II. Duiigaiiinni was tin* seciic of the faiiious 
volunteer conventnin in 1782 IJallis an* sr*attered ov«*r <*vcry di^- 
tiict of the county. 3’h<*i(* is a laige cioinh*(*ii near Newtown 
Slewait, another at 3\inilaght near Coagh, ainl another a inilo 
above C/.istledeig At Kibneillie near Dungannon an* two eiicles 
of stones. 'IMie inonaslie, remains an* ofi’otiijiaiatively little interest. 
Then* an* still some nuns of the ancient • astlc of the O’Neills, near 
Benhuih, and among <»lhei iiuned old castles uientnm may ho 
rn.ulc of those of Newtown Stewart, Dungannon, Strahaiie, and 
Ballygawlcy. 

TYinM^UK, (iret'k elegiac laa t, lived at Spuila al»oat 
tbo middle of the 7tli eciitury u.c. According to tlio 
legend ciiiTont in later times, he was a native of tJie 
Attic dome of Ajdiidna*, and was invnled to Sjairta, on 
the suggestion of the Deliihic oracle, to assist tin* Sjiartans 
ill the Second Messeniau AVar. Jt is difliculf, jf not im- 
possible, to determine the element of truth in this stoiy. 
Herodotus at least either did not know, or disbelieved, 
the tradition, whieh meets us first in Plato i. fi21tA), 

to the effect that, although Tyrta‘us was by hiith an 
Athenian, he had the Spartan citizenship conferred upon 
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him (.sec Herod., ix. 37)). Fiom Plato down to Pausanias 
we can trace tiie gnulual growth and ex]»anKioii of the 
legend. Ephorus is the first to (*all Tyriieus a lame jiool ; 
by later gi*nerations lie is repre.sentod u,3 a lame school- 
master. Basing his infciem*e, on the grouml that 'PyrUens 
s])eaks of himself .as a citizen of Sjiarta (/’V. 2 v. 3), 
Strabo (viii. 4, 10) was inclim*d to r(*ject tlie story of Ins 
AUieiiiau origin, regarding the (*h*gie» in (|uestion as 
82 )nri^ms. On the whole, 2 H*iha[>s, the eonjecture of Biusolt 
(6V. f/c.s*c/f., ]). 1()G) comes nearest to the truth: the entire 
legend may well hav e* been eoncocted during the hth century 
in connexion with the expedition sent to the a.«sistanee of 
Stiarla in her stiuggle with the revolteil Helots at Itliome. 
It is ]>ossil>lc, as Busolt suggests, that Tyrtaens was in 
r(‘ality a native of Apliidiia in Laconia. However tliis 
may )»e, it is certain from the fniginents of his 2 »oeni.s that 
he flourislicd during the Second Messemau War {arr. 0,^)0 
n ('.) a pciiod of iTiiiarkablo musical and poetical activity 
at S 2 »arla (see TKTti*AN'i)KU) that he not only wrote jioetry 
but took )>art in the actual seiviee of the field, and tliafc 
lie endeavoured to coni 2 K)si* the inti*niai «li.s.sciisioiis of 
S 2 »arta by insjiiriiig the. citizens with a |»atru>tic love 
for their fatherland and its institutions. 

AVe 2 K)ssess in all nliout twelve fragments of 'r\rta*us*s 
])oetry, vaiying in length fiom fine to loit.> four lines 
They are juvserved b\ Strabo, Lycurgns, Slolireus, and 
others. AVe may divide tlu‘m into two varieties, accoid 
ing to the metre and dialect in wliicJi tlicy are coni])o.scd. 
The first class consists of elegies in tin* Jonie dial(‘i‘t, 
writt(‘n ])artly in ]iriuse of the Si»artau constitution and 
King Tlicoponi])Us (Kceo///'a), paitly to stimulate the 
Spartan .sohliers to deeds of bei’oisim in the field wo(i?jhtu 

the title is, bovvevi*r, biter than Tyrta'us). 3'lie interest 
of the fraguunts 2 >i’cscrved iiom tin*. Kci*o/<oi is mainly 
liistoi-ical : they foi 111 out only triistwortby autboiity for 
the events of tlm Fust Alcsseman War (AV. (>, 7). The 
’A TruOtjKaL |H>ssess considt‘rable 2 u)(*tic merit, in s[ute of I lie 
occasionul monotony of tln*ir veisifieation. Adilresscd to a 
nation of waiiiois, tin*}* j»aint in \i\nl colouis the beauty 
of bravery and tlie sliaim* of cow'ardiee ; there arc also 
lines in them whieh reveal the soldier as well as the poet, 
(’ r/, Fr, 10, 3I-.32. One stiaking foiliir'e i.s tlie genuinely 
(ilreek feeling for ]>laslre b(‘anty, showing itself in tin* 
beautiful ineini'e of the yontlifni form lying d(*a<l njnni 
the battle-field (Fr. 10, 27-30, ainl 12, 2.3 31, see also 
Synumd.-s (Urcrlc i. ]». 74) The ]M)pulaiity of these, 

elegies m the Spartan ai my was such that, according to 
Athenieiis (xiv. 030 F), it beiaiue the custom for the soldiers 
to sing them round tlie eam]» flies at night, tJie jmleniareli 
rew^arding the best singer witJi a pm*** of Ih'sli. Ol the 
seeoinl class of Tyrta*us’s poems, maiehing songs, written 
iu the ana]«estie measme ainl tin* Doiiaii dialect, the le- 
iiiains aie loo s(*anty to allow ot our jironoiineing a judg- 
ment on tlieir poetic mi'iit. 

See Beigk, rott,r Linin n pp. 8 22, Lnpsn, 1SS.I 

Fragment 10 [TtUrdfMivai yap KaXoiff &». li.i > been ti.'iiisl.iti 4 int» 
Riiglish veise by CiuiiplM*ll 

TYTLEB. Tlie surname of tbrec Sioflidi writeis, 
j)rinei[>ally on historical sidjeets. 

I. Alkxandku Fkvsjir Tvtmm: (1747-1^13), Lord 
AVoodhoilselee, Scott i.sh judge, was tin* t l<b*st son of WMliaiii 
Tyller (see below'), and was born at JOdinburgli on l.btli 
Oetolier 1717. After ]>assing tlirougli the Higli Seliot)!, 
he was sent in ]7t»3 to a si bool .it Kensington taught by 
Dr KJplnnston, tlie ti ansi, itor ol Abirtiars FpKjnmiK He 
returned to Kdiiiburgb lu 17(i.\ skilled in Latin ver.sifiia 
tiou, and wdth a eom]»etent knowledge of Italian, and a 
taste for drawing tand natural )iist«»ry. He was called to 
the bar in 1770. His first work, a supplement to the 
Dktiojiara of DeemonJ^ undertukeii on the suggestion of 

AXllL — cjo 
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Lord Karnes, was iiuLlislicd in 1778, and a continuation 
appeared in 179G. Tii 1780 Tytler was appointed con- 
joint professor of universal hiatory in the university of 
Edinburgh, becoming sole ])rofcssor in 1786. In 1782 he 
published Oittlinea of his course of lectures, afterwards 
extended and ropubJished under the title of of 

Oftifrai I/infon/. The EiemmU has passed through many 
editions, and has been translated into several Euroi>ean 
languages as well as into Hindustani. The lectures them- 
sol \t‘s were published in 1834 in Murray’s Family Library/, 
In 1790 Tytlor was appointed judge-advocate of Scotland, 
and while liolding this office bo wrote a TteafUe on the Law 
of Court 8 -^fartH 1 L In J801 ho was raised to the bench, 
taking his seat (1802) in the court of session as Lord Wood- 
houseleo. He died at Kdiiibiirgh on 5th January 1813. 

15«‘hnl<*s the wrorks already inentiom d, he was the author of gevoral 
papeis in the JArroi', tJio Louwjfr^ and the Transact ions of thr l\oital 
Jffociity of Edinburgh ; Jio also wioto Life and IVrithujH of Jtr John 
<trcgor\j\ Esstiy on (he Principles of Tfanslation, 1790 , a di4seit.i- 
tion on Final Oaum, prefixed to hia edition of Leiham’s Phif^no- 
Thrtiloifift J799, a political paTn])hlet entitled Ireland profiling hu 
Fxamph, 1709 ; an Essait on Laura and Petj*arch ; *aiid The Lxjc 
ind IV riling^ of Jlennf Uomf, Lord Kavtest 1807. 

2. I'athiok Fbaskti Tytlkr (1791*1849), as the son 
of Lord Woodhouselec and grantlsou of William Tytlor, 
may be said to have inherited a taste for literary and his- 
torical i»ursuits. lie Avas born at Edinburgh on 30th 
August J791, and was edneated chiefly at the High School 
aud university, being called to llie bar in 1813. His 
earliest littjrary effort apjiears to have boon a chapter or 
two contributed to Alisons Travels in France (1813) ; and 
Ids first independent essays were pajKTs in lilachjHmtPs 
Macfaiine, Inheriting the family talent for music, and 
with a facility in throwing off humorous little jiocms aud 
songs, ho made several contributions to Thomson’s Beleei 
Melodic^ of Feotland^ 1824. fn 1819 he imblished the 
Life of Janm Crirhion of Cluny^ commonly called the 
Admirable Crichton, a second editi(m appearing in 1823. 
This was followed by a Memoir of Sir Thomas Craig of 
Ihrearfon^ 1823 ; an Essay on the Revival of (IrceJc Litera- 
ture in Italy, and a Life of John Wirllif, published 
anonymously, in 1 82G, The History of Scotland was un- 
dertaken at the suggestion of Sir W'alter S(’ott, and occupied 
Tytlor for nearly twenty years, in the course of which he 
removed to London for convenionco of reseaicli. The fli'st 
volume apjHjarod in 1828, and the ninth and last in 1843. 
The original investigations on wliich the work wus fouiidetl 
gave it ail authority which no previous history of )ScotIand 
]»ossesse(l, and the clear and gi’apliic style made it inlcr- 
esling and ])o])ular. The last few yeors of his life w’ero 
spent in jJiysieal prostration and mental dejiressiun, and 
he died at (Iroat Malvern on 24th December 1849. 

During the piogreas of liia Ihbtoryn large amount of other work 
eaiiif* from hi^ pen, as the following Iwt .shows; — Lives of Scottish 
IVorthies, for Unrrtiy's Family TAbrartfj 3 v»)ls., 1881-33 ; IhHlon- 
cal View of the Prog rest of Discovery in America, 1832, txwALiJeof 
Sir IValfcr Jtulciqh, 1833, for the Edinburgh (Uibinet Library \ 
life of Henry VJIL, 1837 ; England under Ike Ecigus of Edward 
VI. aud Mary, fiom oiiginiil letters, 2 vols , 1839 ; article “Scotland” 
in the sovtuith edition of tlie EncyeJopard la Eritannica (afterwards 
published Bcpar.itely as a sehool history) ; Lotes on The JHtmley 
dear I, 1843 ; on the Pm traits of Jl/ori/ Quicn of Scots, 1845 
(privately printed) ; and Memoirs of the IVar earned on in Scotland 
and Ireland, 3681^91 , by Oeneral Marlaif^ cditi'd in eonjunction 
with Hog and Uniuliart, aud presented to the Dannatyno and 
Maitliiiid Clubs in 1833. 

3. William Tytlek (17J1-1792), of Woodhouselec, 
writer on historical and aiitiquanan subjects, was the son 
of Alexander Tytler, writer in Edinburgh, and was born in 
that city ot 12th October 1711. Ho was educated at the 
High School and the university, and, having adopted his 
father's profession, was in 1744 admitted into the society 
of Writers to the Signet. While successfully jiractising 
as a law 7 er, he found time to devote attention to historical 
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investigation. In 1759 he ]niblisheci an Inquiry, Ilistcrir 
cal and Critical, info the Evidence against Mary Queen of 
Scots, and an Ejcamination of the Histories of Dr Robertson 
and Mr Hume with respect to that Evidence. This work, 
which warmly defended the character of the queen, met 
with great success. Four editions, the later ones con- 
sidcTably enlarged, were published in the author’s lifetime ; 
and it was translated into French. In 1783 he publislied 
the Poetical Remains of dames the First, King of Scotland, 
to wliich he added a dissertation on the life and writings 
of tlie royal author. Ho wrote an essay on “Scottish 
Music,” wliich was appended to Arnots IJistoTqf of Edin- 
burgh. ITis “ Dissertation on the Marriage of Queen Mary 
to the Earl of llothwcll ” and “ Observations on the Vision, 
a Poem,” appeared in the Transadions of the Society of 
A ntiquaries of Scotland (179 1-92). A paper in the Lounge^', 
on “Defects of Modern Female Education,” and an Account 
of Fashumthle Amuse ments in Edinburgh in the Seventeenth 
Century complete the list of his works, lie died at l^diu- 
burgh on IMi September J792. 

TYITMES, a district town of West Siberia, in the 
government of Toliolsk, is situated at a jioint where the 
chief liighway from Hussia across tlie Urals touches the 
first navigable river (the Tnra) of Siberia. A railw'ay 
})assiiig through Ekaterinburg and the jirincijial iion- 
worLs on the eastern slo]»es of the middle Urals connects 
Tyumen with Perm, the terminus of steamboat traffic on 
the Kama and Volga. The Tura being a tributary of the 
Tobol, wliicli joins the Irtish, a tributary of the Oh, 
Tyumeil lias regular steam communication witli Omsk 
and Hcmi[»alatinsk by the Jrtisli (.steamers peniitrating as 
tar as Lake Zaisaii in Dzungaria); with Tomsk, Harnaiit, 
and liiysk, in the Altai, by the* Ob and the Tom; with 
Irbit— the seat of the gri‘at Siberian fair by the Tura 
aud the Nifcsa; and by tlie Tobol, tbo Irtish, and the 
Ob with the Arctic Ocean and the li^hi'ries of tlie low it 
O b. Tyumen stands also at the w^estern extremity of 
the Riberian highway w'hicli goes via Omsk, Tomsk, and 
Krasnoyarsk to Irkutsk. Ju summer the Tura somt*tiine.s 
falls so low^ that steamers have to stoj) 90 miles off, jiass- 
engers and goods being taken thence to 1’yumcfi in lighter 
xessels. The town wt‘U built, and stands on both banks 
of the Tura, which is here s]»aiined by a bridge. The 
])ortion on the low left bank is inliabitisl by the poorest 
class and is often inundated ; the best houstss are on the 
high right bank. The streets arc unpaved, but the houses 
(principally w^ooden) arc for the most part inclosed by 
gardens. The people, who are famed throughout Siberia 
for their giKul looks, have always been renowned for 
their industrial skill. Woollen clotli, linen, belts, and 
especially bools and glo>es, arc manufactured to a largo 
amount (70,000 pairs of l>oots and 300,000 pairs of gloves 
annually). Tyuuicfi carpets, altbough made in tlie simplest 
w’ay and with the plainest tools, liave a wide renown in 
llussia and Hiboriu, and recently have appeared in the 
markets of western Europe as of Oriental origin. All kinds 
of metal wares are made in small w'orkshops. Shccjiskins 
and various kinds of cloth are extensively manufactured, 
and tJie leather ])re])ared at the tanneries (100 in number) 
is extensively sold all over Siberia, the Kirghiz steppe, and 
Bokliara. An (establishment lias recently boon opened for 
the construction of bargf's, and a paper-mill, the first in 
Siberia, was opened in 188G. The trade of Tyumen is ex- 
ceeded only by that of Irkutsk and of Tomsk. In addition 
to its primary schools Tyumen lias a “ real ” school. The 
jiopulation, which is of a fluctuating character in summer, 
is differently estimated at 33,000, 14,500, and 18,000. 
TZAHSKOYE SELO. See Tsabsjxoye Selo. 

TZETZES, JoATOER, a voluminous Byzantine ^iter of 
the 12th ccntucy^ Sec Greece, voL si. 145 
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holds the twenty-first place in our alphabet. The 
corresponding place in the Greek alpliabcis was 
occupied by Y (with some slight variations of form). The 
form in the Italian alphabets was generally V. Tliest* 
three are only modifications of one original ; but they ar(‘ 
independent symbols with us, though Y docs not represent 
any soundotherwise unrepresented. It will l)e most con 
veuient to describe the three forms once for all. 

With T we reach the end of the original J^hecnician 
alphabet The remaining symbols— no fewer than six with 
us, four in the completed Latin alphabet— are nccretion.s, 
oither modifications of old symbols for greater exactness or 
old symbols themselves wUicli had fallen out of their j)roper 
place and were added again. The first new symbol was 
needed to represent the important vowel sound w. We 
have already seen that the Greeks employed the Phamician 
symbols for the breaths which they did not want as symbols 
for file vowels which they did w'ant. Thus we should liavc 
oxi>ected that the l^haMiician vau W'ould have been used 
for «. JJut van w^iis already employed for fc, which w^as 
a living sound in early Greek ; the form used W'as F (the 
H<o-called diganiina), the origin of our F. What then was 
the origin of the symbol for n 1 In iho earliest Greek we 
find the two forms Y and V, c.y., in inscriptions of Thera. 
Now the Moabite form of vau is V, which resembles the 

Y more than F, It is diflicult to see why the presumably 
oldest Plimnician form should aj>pcar, not in the sixth place 
of the Greek alphabet, but at tlie end, where it must have 
been an arbitrary addition : and, although the Y form 
oould bo derived from F (middle 8tei)S arc found), it is not 
easy to get F from V. Wo may suppose that the two 
symbols, F and Y, w’ere obtained by the Greeks from 
inde])endeut Phtvniciati alphabets, the first being kept by 
those Greeks who required a symbol for w, and did not at 
first need any special sign to distinguisli « (which in the 
^'arliest Greek times known to us had the value of German 
^/) from o ; while the others look the form Y to express the 
modified if, and ])robably never really adopted the F, 
except OH a numeral ; it does not appear even in the very 
old Abu Simbel inscription written by the Ionian mercen- 
aries of rsaminitichus. It is noteworthy that in that iii- 
scrijition M// the forms Y and V ai»pear, whereas in those 
of Tl'hern and Melos we have sometimes the one sometimes 
the other, but not both in the same inscription, and a 
otudy of the w’riting leads to the conclusion that the Y 
was felt to be the true (/.#’., the older) form, but that V 
was used more frctiuently for the sake of simplicity. 

At liome the single form V denoted both the vowel a 
and also the consonantal ?/•. F retained its place as sixth 
in tlie alphabet, but with the value of /J whicli was un- 
known to the (troeks ; a peculiar form, C, in wljieh tho 
middle stroke has gone to flic bott<»m, seems to have been 
affected by its neighbour E ; this is found in Elruscdn, 
Umbrian, and Sainmte inscriptions; it lias, however, the 
value of ?/; ; while a curious symbol 8 appears at the end 
of the Etruscan alphabet, and is also used in the Eugubino 
tables, w'ith the value of / ; the origin of tliis is uncertain. 
It may be a rounded form of the second symbol in the 
digraph FB (a.c., FH) by which the sound F is indicated 
in a very old inscriiition (see Ithein, Mnn., xlii. 317) ; if 
this is so, the Latin alphabet has the first member of the 
digraph, the Etruscan has the second. Next, the symbol 

Y was added (together wdth Z) in the lat century b.c. to 
represent more exactly, in borrowed w^ords, the sound of 
Greek upsilon. 


Lastly, the form U was differentiated fror* V, It is the 
uncial form, and so belongs to the general transition from 
the iiointed to the rounded character v\hich condu(‘ed to 
greater convenience of writing. Examples of it may bo 
seen in the article on rA.L.v:ouuAriiY ; see the K]>ceimcn of 
Latin uncial of tho 5th or 6th century (vol. xviii. p. 153), 
and the half-uncial of the liindisfarnc (Jospels, about 700 
A.1). (//>«/, ]>. 159 ). It was clearly a matter of convenience 
to have separate symbols to rciuTsont sounds so distinct as 
u and V ; but the application t>f the two symbols seems to 
have been due to cliancc rather than design. Tho foiin 
V remained in use at the beginning of woids. whereas w, 
which was the uncial and cjursixe loiin, naturally vn as used 
rather in the middle; by degrees the initial form wns ap- 
propriated to consonants, — perhaps, as J)r I'aylor suggests 
(Alphabet, ii. 189), because the consonant is cuinnioncr at 
the beginning of words, or for some other reason, while the 
medial form was connected with vow’cls. 

The sound which V denotes is produced by “ rounding 
the lips to tho furthest (‘xtent consistent with a clear 
vowel-sound, and by raising the back of the tongm* higher 
than for any other rounded sound. It has two varieties 
(like all other vowels) according as the position of thf> 
tongue is more or loss tense, producing thereby a narrower 
or a wider aperture for the voice to pass through ; v\ hence 
the sounds are teehnieally called ‘‘ narrow ” and “ wide ” 
resfiectively. Tin* narrow sound is heard in English only 
when the vowel is Jong, as in ‘‘book,” “rule,'^ but in 
northern English (Seotch) “book” may be luiird vshort. 
Tho wide sound is heard in “ full,” “good.” The (ligriqih 
oo is commonly used for tho v sound, and attests the fact 
that tho original sound of o has fiequently passed into u, 
as in “good,” “food,” itc., wvitteu “gode,” “fode” in 
Middle F.ngli.di ; sometimes, however, ilie oo has come by 
analogy into words vvliere if is the laiginal sound, ns in 
“ room,” M.E, “ roum,” O.E. “ rum.” Original *7 has c om 
monly passed into the au sound, spelt in English oa or oir, 
as in “how,” “house,” “mouse,” “bower,” lor O.E. “hu,” 
“bus,” “muM,” “bur.” Accoiding to Mr A. J. Ellis, 
words derived from the French had in (^haucer’s him* the 
sound ot French tt ; and Sir .John ( 'heke's statement “cum 
duke, iulce, hftr, rehuke, hvK, ti’k, pc^vK dicimus, 

(ira'cuiii V sonaremu.s,” seems strong lor the same practice 
in Ihe ICth century. Jn the 17tli century the modern ]>ro- 
nunciation of v iu in “ muse,” “ duke,’ “ mute,” “ puie” 
had come in. TIcnce also wo may explain the substitution 
of n for 7/ in some genuine English words, as “ busy ” (orig. 
bysig). At tin* same time begins the corruption of u to 
the (so-called) if .sound in “but,” “shui,” <tc. ; this is not 
a v sound at all, but the neutral vowel as lieanl iudilKi- 
ently in “but,” “sun,” “ son,” “ blood ” ; it is often con 
founded by writers with the true if heard in “ pull ’ and 
in the northern pronunciation of “but,” “‘*hut ’ For the 
history of the German “ modified ” a (sjx'lt a, but tirigin- 
ally tfe) see under Y. 

I^BEDA, a town of Spain, head of an administrative 
sulxlivlsiou in the jirovincc of Jacn, stands on a gentle 
slope about 5 mi]e.s from the right bank of the Guadal- 
quivir, and about 22 miles to tiie east of tho Mcniiinar 
station on the railway from Madrui to C’ordova. Ender 
the Moorish rule it was a jilace of considerable conse- 
quence, its population being said to have at i*no time 
numbered 70,000. Some portions of the old walls, with 
towers and gate.s, still remain, but none of tho public 
buildings are of great ago, tlie oldest cliurcb, that of Ban 
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Salvador, dating from 1540-5C. The population within 
tho municipal boundaries in 1877 was 18,149. 

XIDAIPUU [Oodeypore], or ]Mewar, a native state in 
Eajputana, India, with an area of 12,670 square miles, it 
extends from 23* 49' to 25* 58' N. lat, and from 73* 7' to 
75* 52' E. long , and is bounded on the N. by tho British 
territory of Ajmere ; on the VI, by tlie native states of 
Buncli, Gwalior, Tonk, and ParUbgarh ; on tho R. by 
BanswAra, Dungarpur, and Mahi KAntha ; and on the W. 
by the Aravalli iMountains, separating it from Marvvar and 
Sirohi. The greater ])art of the country is level plain, A 
section of the Aravalli Mountains extends over the south- 
western and southern portions, and is rich in minerals, but 
the mines have been long closed. The general inclination 
of the country is from south-west to north-east, the Banns 
and its numerous feeders flowing from the base of the 
Aravalli range. There are many lake.s and tanks in the 
state, the finest of which is the Dhcbar or Jaisamand, wuth 
an area of nearly 21 square miles; it is considered to be 
the largest sheet of artificial 'water in tho world. There 
are only two metal roads in tho state; tho Kimach State 
Itailway passes through the north-eastern part. 

In 1881 the population, cx<*lusivi* of 076 Hliils, uas 1,448,144 
(inalea 772,685, hunales 670,450); Hindus iiiimlMTfd 1,821,521, 
Mohammedans 48,822, .lams 78,171 , uml ('linstians 180. The only 
town with over 10,000 inhahitants isUduipiir, the capital (88,214). 
This citv IH pi(‘turcs<iii<‘ly situated on ii lake 2000 leet abo\i* sea- 
Jevel, and fact’s w'ooilcd lulls It contains the loyal jialaec, which 
is n noldc ])ile of gianitc ami maihh*, hnilf on the cie.st of a lucky 
iidge nvcrlooKniif the lake, city, and valley. Theic aic no manu- 
factures of an> iin))orl.nice in the stale, and the ciops as a rule 
only siifr»*e fm local wants. The pnncqial inqiorts aie salt, piece 
goods, groi'tMics, metals, medicines, sugar, ivory, and tohacco ; and 
ih« cxnorts aic mostly conlined to turmeric, gur, cotton, imhgo, til, 
opium, and cattle The total income of Udaipur in 1885-86 w'as 
£250,621 The state was taken under the protei tion ot the Biitish 
<io\ernment in 1817, and it ]>ays an uiinual tiibute of £20,000. 
'flic family of tlie in |a ot Udaipur laiiks highest in dignity among 
llie Ilajput chiefs ot India. 

UDAL (Danish or7</) is a kind of right still existing in 
Orkney and Shetland, and suiqiosed to be u relic of the old 
allodial mode of Jaiidliolding existing antecedently to the 
growth of feudalism in Scotland. The udal tenant holds 
without chill tor by uniuterrupted possession on i»a}ment 
to the crown, the kirk, or a grantee from the crowm of a 
tribute called scat (Danish or without such ]jayiiient, 
the latter right being more strictly the udal right. I’dal 
lauds descend to all the children eipially. They are con- 
vertible into fens at the option of the udalleis, 

TDALD, NinioLAK (b. 1505-d. 1556*), author of the 

I best extant regular English eoniedy. Udall w’as a typ- 
y‘al man of the llenaibsanco in England, a behooimaster by 
jirofession, a classical scholar, a translator of Terence and 
Erasmus, and a w’riter of pugeanis and interludes. He 
was high in favour at court, 'wrote verses for tho 'hy 
liagount exhibited at Anne jiolcyn’s coronation in 15.33, 
and was liornmrcd by Mary in 1554 as one that had 
“heretoloro showed and luindeth hereafter to show Ids 
diligence in setting forth of dialogues and interludes before 
us for our regal disport and recreation,” Tho severity of 
his discipline at Eton, w'herc he was headmaster, has Iwcn 
immortalized by tho quaint lines of one of his pupils, 
'niomas Tusser. Tiie exact history of tho production of his 
comedy lialph Royster Doyster is not knowm. A printed 
copy w’anting the title page came to liglit in 1818, and >ve 
know» that it w’as licensed to be ])rinted in 1566. It is a 
distinct advance in construction on the Merry Interludes 
of John Heywmd, but it is not a comedy in tho strict 
English sense, b(*ing, like the interludes, essentially farcical 

^ The date (»f Udair& death is sometimes cn’oneoiisly given as 1564, 
in which year hus play of Ezekius was )>erfornied at Cambmlge lielore 
i^ueeii Eh7al>eth. He w as buried at St Mai:garel’s, We.slniiii.ster, on 23d 
lieeember 1556 (see memoir in Cooper*b edition of Royster Royster), 
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in motive, character, and incident. Although air imitation 
of tho Latin comedy, it is far from being a servile imita- 
tion, and abounds in fresli fun and cleverness. It has 
been twice reprinted,— by the Shakespeare Society (with a 
memoir by Mr Cooper) and in Arber’s Ileprints. 

UDINE, a town of Italy, in the province of Udine, in a 
wide ])Iain near the foot of the Camic Alps, on the Kojo, 84 
miles by rail uorth-east from Venice and 49 miles north-west 
from Trieste. It is enclosed by an imposing wall of con- 
siderable antiquity, some 4 or 5 miles in circumference, 
and fortified with tow'crs. In the centre, on an eminence, 
stands the old castle, at one time the residence of th4i 
patriarchs of Aquileia, and now used as a prison. Grouped 
around this is the old part of the town, with narrow 
crooked streets, some of w-hicli are lined with arcades 
The cathedral, wdiich is a liomanesque building with fine 
pillars, and an hexagonal lower bearing 14th-century scul[^ 
turcs, contains some interesting exanqiles of native art (by 
Giovanni Martini da Udine and others). The church inf 
R. Maria della Puritk lias frescos by Ticjiolo. On the- 
])rincipal square stands the towm hall, built in 1457 in the 
Venetian -Gothic style, and skilfully restored since a fire in 
1876 ; opposite is a clock tower resembling that of the 
Piazza di Ran Marco at Venice. The archicpiscopal jmlace 
and Museo Givico, as w^ell as the municipal buildings, have 
some valuable paintings. Several of the palaces of the 
nobility have striking architectural features, and tho tow’n 
is adorned by many beautiful ]>ublic walks. The leading 
industry of Udine is silk-s])iniiing, but it also jiossessev 
manufactures of linen, cotton, hatj, and jiaper, tanneries, 
and sugar refineries, and 1ms a couhidcrablc trade. The 
population in 1881 was 23,254. 

IJdino the Vtdinuht of Pliny , it was thmi a nmni(ii>ini!i, huf 
quite uii inconsulerable jikui* eonqmreil willi Koiniii Jiilii (Ci\ jdale)* 
]1 miles to the east, or Aipiileia 22 miles to south -sonlh-cast. In 
the Mhiille Ages it became a floniishing aiul populous city ; m 
1238 the pdliiaich Beilhold made it the < .ipital of Itj.r 

luid ill 1420 it became Vtiietiiiii. 

UEBEUWEG, Frikduk’Ii (1826 1871), best know'iiby 
his JJisiory of Phitosophyy was born on the 22d .Jamuii*} 
1826 at Leiclilingen, in Blienisli Prussia, where his father 
was Lutheran pastor. His mother, left early a w'idow, 
devoted her scanty means to the education of her only 
son. Ucberw’eg iiasseil through tlii^ g}'mnasium at Elbei 
feld, and studied at thi‘ universities of Gottingen and 
Berlin. In 1852 he qualified liimself at Bonn as ])rivat 
docent in philosophy. HLs System of Loyic, jiublished in 
1857 (English translation J87J), and his es.say Oit tin 
Authenticity and the Ordirofthr Platonic Writinys^ crow’iied 
by the Imperial Academy of Vienna (publi.shed 1861), con- 
tributed to draw attention to him as at once a scholar aiul 
a thinker. In 1862 he w^as called to Kouigsberg as extra 
ordinary professor, and in 1807 he was advaueed to tlie 
oidinary grade. He married in 1803, and on the 9th June 
1871 he died ]>rematurely. 

The chid woik ot his luler >eMrs was his t oinju'iidious ol 

Philosojihiff which is unmatched for hilness ot infoniiati.u com 
limed with eonc iseiicsis, accuracy ,viiid imjiaituility ot treatment 
The first ])ait appcined in 1862. An English tianslati j, in t\M'* 
volumes, was published in 1872, and has gone through scvu.il 
editions. Ueberweg translated, in 1869, lleiKi’li'v’s iVi/ic/yiAv of 
Jluman Kmnrtcthfc^ with notes, for Kiiclimuiiirs J'hihsophisth 
liihlhthrk'. In ]ihilosophy Ueberweg i as stiongly ojqio.sid to the 
subjectivistic teiideney of tho IviintiAii .sAsteiii, maintaining m 
particulai the ohjoctivfty of sjmceaiid time,’ which involved him in 
a somewhat violent controversy wdth sevenil ojipoiioiits. His owu 
mode of thought he ])rofeiTed to dcserilio as an ideal realism, which 
refused to reduce reality to thought, but asserted a purallelisiu be- 
tween the forms of exisience and the forms of knowledge. Benoki 
and Seldeiermachcr seem to liavo excreised most influence iquuj 
the devidopment of liLs thought. A shoit memoir, ]»y his fneml 
F. A. Lange (author of the History of Mat* rialism), fi^ven sonu‘ 
account of what nmy be called personal oiuiiions in philoaopliy nnil 
theology, which did not find exjircssion in Ueberwog’s publHied 
writings. 



UFA- 

UFA, a igovermnent or south-eastern Russia, on the 
western* slope of the Urals, has Vyatka and Perm on the 
N., Orenburg on the E. and S., Samara and Kazan on the 
W., and comprises an area of 47,112 square miles. In 
Tirtue alike of its physical characters and of its population, 
which belongs chiefly to the Ural-Altaic stock, it forms 
an intermediate link l>ct\veen Europe and Asia, and it was 
only recently separated from the government of Orenburg, 
which is now limited to the eastern slopes of the Urals. 
Several craggy and densely wooded ridges, running from 
south-west to north-east parallel to the main chain of the 
southern Urals, occupy its eastern part. They are separ- 
ated by broad and long longitudinal valleys, and rise to 
altitudes of from 2500 to 3«500 feet above the sea ; their 
highest peaks — Iremel (5040 feet), Nurgush, Urciiga, and 
Taganai (3950 feet) — are above the limits of tree- vegeta- 
tion, but in no case reach those of perpetual snow. The 
high longitudinal valleys of the Urals are the seat of an 
important mining industry. Southward Ufa extends over 
the slopes of the Obshchiy Syrt jdateau, the angular space 
between the latter and the Urals being occupied by elevated 
plains (from 1000 to 1500 feet), deeply grooved by the river 
valleys sometimes described as the “ Ufa plateau.*' It 
slopes gently towards the depression of the Kama ; and its 
•undulating surface, especially its broad valleys (500 to 600 
feet above the sea), covered as they arc with a fertile soil, 
are being rapidly colonized by Russian settlers. Towards 
the Kama the fertility of the soil increases, and the black- 
<?arUi regions of Menzelinsk and Birsk may be described 

5 granaries for that part of Russia. 

The geological structure of Ufa is very vaiicil. The main ridge 
of the Urals consists of gneisses and vaiioiis crvstalline slates rest- 
ang upon granites and syenites ; next eoiics a bioad strip of Iimo- 
irtones and sandstones, the fossil fauna of winch is iiitennediate 
111 its lowest paits between the U})pcr Siluiian and the l^ower 
Devonian. The.se foim the liighest ndges of Ufa Faithei viest 
the Devonian deposits aic followed hy Lower and Uppei Caihoii- 
rlferous ami “Artinsk schists,” w Inch, together with iVrmuii dc- 
(jiosits, covei western Ula. (.^uatc’inarv deposits are extensively 
developed in all the valleys, Tuo.st of which were occupied by lakes 
during the Lacustiinc peiiod Ufa lias not the mineral rosouices 
sif Perm; only traces of goM ha\o been found m its \ alleys, and 
silvei oresaro absent; but its wealth in iron (l)evuinaii) and copper 
(IVimian) seems likely to have grejit inining iiiijiortaiice in the 
future. The disf i ict of Zt.itoust is eelcbi ated for if .s granite, epidote, 
nephrite, and a variety of deeorative stones ami minerabs. Coal is 
spiead over a wide aicn, but only in layers too tlnn to make woik- 
dug remuiieiative. Fiio-cluy, kaolin, and .sandstone for inaking 
ignndstoiie.s are obtaineil to some extent ; naphtha, sulphur, and 
saltpetre have hecn ohseived in several jdaces. 

Ufa belongs almost cntiiely to the drainage area of the Byetaya, 
a great tributary of the Kama, w’hicli uses in Oreubuig, flows south 
ami west till it pierces a mountain chain at Hugiitclnin, and then 
.runs noith and north-west, watering the high plains and receiving 
a niiiiibcr of important tributaries, among wdiich the Sun, the 
Tanyp, ami the Ufa are also navigable The banks of the Byetaya 
are thickly peopled, ami it is an important, channel for tiade ; but 
it aonietiines readies so low’ an ebb in summer that sU'aineis cannot 
proceed beyond Birsk. The. Kama flows for 1*20 miles along the 
western bolder of ilio government. Marshes lie along its couise, so 
that its banks are but thinly inhabited. Forests «‘o\ei nearly half 
the area, but the plain.s on the left of tlic Byetaya are eompaialivcly 
thinly wooded. The climate of II fa is very continental. The average 
temperature at Ufa is 37® F., ami the winter is extremely cold (Janu- 
ary 5“ *5 F., July 68® F. ) ; at the Zlatoust observatory (1340 feet) the 
average temperature is only 3*2®*2 (January ‘2®; July 61®*8). Kven 
in the hilly tracts of Zlatoust the annual rainfall is only Uf inches. 
The rivcr.s are frozen 168 days at Ufa, and 20*2 about Zlatoust. 

The population of Ufa is now rapidly incioasing (1,703,260 in 
1882, a.s ugairi.st 1,291,020 in 1866). Only oric-thiid of the whole 
iHRiissmn, the remainder being chiefly Bashkirs (60 per cent , in- 
cluding Mesehcriaks and Teptors), Taitars (8*4 pei cent ), Tchere- 
Tnis.ses, Tcliurashes, Mordvinians, ami Votmks. In the south the 
Bashkirs, Tartars, and other Ural -Altaians constitute two-thirds of 
the population Aniong the Kussians two distinct elements must be 
distill gmshod, — some 100,000 peasants, who formeily were mining 
«ierfs, and now support tliomselves chiefly by w’ork in or for the 
mines, and nearly 620,000 agriculturists, for the most jiart more 
recent immigrants. Xlie latter carry on agriculture on uii extensive 
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scale, and export Urge quantities oi corn. TIic Bashkirs arc chiefly 
cattle-breeders, but of late they have lieen driven more and more 
to tillage, owritig to the approjuiation by spceiilatovs of their exten- 
sive posture-lands. Bee-keeping is largely carrietl on, and hunting 
is still an important source of income to the Bashkirs. In the 
north east the tiado in timber and the manufactme of vaiious 
wooden wares are largely engaged in by tlie peiisani ry. The mining 
industry is advancing, notwithstanding many obstacles (see vol. 
XXI p. 85); the iron-works of Zlatoust especially have a wide 
reputation Flour-mills, distilleucs, mid tanneries come next in 
iinportaiice. The exports of corn, hiisoed, tiiiihei, w’ooden wares, 
iiieittls, tallow*, hides, and calllo aic coiisideiahlc, mid trade is 
active, esfK*cially at the lairs ot Menrelinsk, Ufa, ami Zlatoust. 

Tlieic are six administrative distrn-ts, tlie chief fow*ns of winch 
(with populations in 1884) are— Ufa (26,660), Belelui (1200). Busk 
(8000), Menzelinsk (6100), Sterlitanuik (8040), and Zlatoust (18,000). 
The loading ]daees Tehclny and Berozovka on the Kam.i, ami seveial 
iron and copper woiks (Satkiiisk, Yure/aii, K}itav-lvano\sk, about 
6000 uihabitaiits each) ought also to be meiilioned. 

UFA, capital of tlie above government, i.s situated at the 
confluence of the Ufa with tlie Byetaya, on high crags 
intersected by ravines, winch are coveted with guldens and 
orchards. The better part of the town contain.s a few stone 
buildings connected with the administration, two cathe- 
drals, and a few churches ; the remainder is a scattered 
aggregation of small wooden liouses. There are two class- 
ical gyinna.sium.s for boys and girls, a theological semmaiy, 
and several lower schools. Tlie tow n has a lew good hospi- 
tals. The manufactures are in.signilicant in Ufa itself, but 
there are several iron and copper works ot iniiiortance 
within the district. Ow*ing to the fertility of tlie neigh- 
bouring regions, and the position of the bivvn at tlie junc- 
tion of two important rivers, the Ufa mcrcliant.s cairy on a 
brisk export trade. The potmlation has la^iidly increased 
of late, reaching 25,060 iii 1884. 

Ufa was fmimlcd in 3674, when a fort w*a.s Imill on tin* Byelaya, 
thice other foits being elected about the ^anie time at Busk, 
Meii/i husk, ami Bciezovkn, to(oiniect Ufa with tlio Kus^iun settle- 
ments on the Kama. The wooden kieml of Ufa, jiioteeted by 
wooden toweis ami an oiitei cm then wall, had to Kustain the nttacks 
of the rev'olted Ikishkirs ami Kiissi.iu seifs in 1662 ami at later 
dates, ami in 1773 Teluka, one ot the eliicfs ot the rug.itehetl 
levolt, besieged it loi lour moiillis. 

UGANDA, a country of eastern Central Africa, to the 
north-w'est of tin* Victoi la Nyanza. 1 1 lias an area ot about 
34,000 .square miles, extending from U N. lat. to the 
Kitaugule river, and from 3U E. long to the Nile. The 
country bordering the lake and to the north-west is moun- 
tainous, llic inountaims bein;, arranged in low jiarnlhd 
chains. The hills, covered with .splendid timber and abun- 
dant undeiwood, rise to a height of 400 feet above their 
valley.s, through which .sluggi.sh streams flow to the lake. 
Farther north the country becomes a [dain, and the eastern 
poitiou of Uganda, between Uubaga and the Nile, consists 
of undulating country, varied by deep narrow v alley.s. The 
geological formation of the country i.s volcanic oi metarnor- 
phic ; two or three feet of rich black alluvial .soil form the 
upper strata, covering a bed of red sandy clay, often 30 
feet thick. In some places porcelain earth i.s found, as 
well as largo ina'^ses of mica. Ironstone i.s prc.scnt m con 
siderahle quantities, but a.s yet no otlier metals have beim 
discovered. The climate is mild, and the tcmpciatnre re- 
markably uniform throughout the year , the theimometnc 
range is from 50" to 90" F. ; but the mean annual vaiiatioii 
is only 20". The annual rainfall is 50 indies, tlic greatest 
amount of rain occurring in March, April, iMay, and Sc*p- 
tember, October, and November, when rain falls nearly 
every day, thunderstorms being fn^quent. 

The population of Uganda is about five millions. I'lu* men an tall 
and well-built, and have good fcatiiies and daik diocolato-colourfd 
akin, with woolly liair. The women in their youtli ore good- 
looking. The country is divided into thiee piovincvs— Uddii in the 
south, Singo in the west, and Clmngwe in the east, to which must 
ho added about 400 islands m the lake. The govermnont of th« 
country is feudal, the king lieing noniinally supreme. Succession 
to the throDo is hereibtary, but the successor is usually a minor ' 
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jjhosen by three hereditary chiei's, \\ho'with the young king's mother 
carry on the government until he is of oge. The leigning laniiiy 
in Uganda is ileseemled from the Wahuina tribe ; the late king 
iMtesa professed to trace back his descent to Kinlu (or Ham), the 
founder of the dynasty. The country is ruled by the king, three 
liereditury chiefs* and a council of minor chiefs, — two hereditary 
chiefs ami a certain propoition of the others being coiitixiufllly in 
residence at Kubaga, tlie cajdtal of the country. The laws are 
strict, and llu* adinini.stratioii ol justice is conducted iii au orderly 
manner. There is no real taxation, but the pern do ai-o compelled 
to lender feudal service to all their aupenom. Tlic Wa^anda may 
be divided into four classes, the lowest class being the slave popu- 
lation, consisting ot piisoncrs taken in war and their descendants; 
next come tlie “bacliopi” or jieasaiits, ^vho form the mass of the 
j*o]>ulation ; the third class aie tlie “ batongoli,’* or chiefs, who are 
recniitod from the bachopi, but whose honours are not ]ieroditar 3 »^ ; 
they receive their juiik for distiugnislied braveiy in the field or for 
be rv lies rendei(>d to Iho state, and they aro the governors of the 
villages. The higlicst class is that of the “bakungu,** a sujierior 
giadc of chiefs, alJ belonging to the “ luchiko'* oi state council, and 
bci ng go vciiiors of large districts of land. The three great hereditary 
chiefs belong to this class, and they are supreme governors, of the 
thice great uistricts into which Uganda is divided. Tlie Waganda 
are very warlike ; all adult males arc conipolled to serve in the aiiny 
when rerjuinjd, and the military organi/ation, liaving its head- 
quarters at thecajutal, ramifies throughout the wliole land, (hir .c 
IS vciy plentiful : elcpliants, buffaloes, robias, rhiiioceioses, wild 
boar->, tw'elvo species of antelopes, lions, leopards, jackals, foxes, 
hytcnas, bares, chinixtaiizces, and several .species of luonkevs inhabit 
the fort'bt. Snakes are numerous; liippopotaini, crocodiles, and 
otteis alioimcl in the lake and in the Nile, as also many water-rats. 
Tiu! principal lords aro pairots, guinea-fowl, owls, vultures, adju- 
tants, goatsuckers, kit(N, eagles, ducks, geese, storks, crancH, lierons. 
gulls, scarlet flunungos, djirteis, the sacred and glofeS 3 ' ibis, and 
brilliantly^ coloured lioneyf-hiids. The juincipal insects aro mos- 
«|Uitos, fleas, locusts, wdiitc ami driver ants, and butferfln»s of mnny 
sjiecies The domestic animals aro cows, goats, and a few* sheep 
and dogs. The Wogunda live chiefly upon a vogotiiblp diet, the 
banana forming tlui staple food , it giow.s everywhere, and lequiies 
htflo or no cultivation. The sweet potato is the chief vegetable 
cultivated, but coffee, sugar-cane, i-assava, maize, sesame, millet, 
tnllabone, several species of beans, and two or tliree kinds of pump- 
kins are grow’n to a small exten t. The ]n*incipal fruits aro the inpatu 
ami a species of amonium. Strangers have introduced wheat, nee, 
guavas, papaw's, pomegranates, tomatoes, onions, and ladihlics. 
\Viuo is made from the banana lice, and is a staple drink. Butter 
and cheese are also made. A good deal of manufactuie is earned 
on, for the peotde aro iugomous ami clover workmen, and their 
work is tasteful, neat, ami exact. Two kinds of jiotteiy, a coarse 
and a fim* variety, aro manufactured in considcishlc (|uantitic.s. 
Tlie basket woik IS extremely good, and tho metahvork far supunor 
to any been among tho ncighhonrnig tribes Tho nianufacturo of 
bark -cloths, in wdiich most of tlie people arc rlothcd, is very ex- 
teiibivcly earned on, and their wood-work ami boat-building lue of 
very bujicrioi quality. Tanning, ilyeing, and bead-work employ 
numbers of the pooide. There is not very much homo trade :ii 
Uganda ; it is limited to tho barter of native iiuinufairtiires. Several 
tiim‘8 a year caravans arrive from Ziin/ibar, bringing calico, guns, 
powder, files, knive.s, &c. Tho standard value of any article is 
U'ckuned by 100 cow’iies or an arm*.s length of calico and heads ; 
]b)C8, salt, ami fish are also employed as mediums of exchange. 
Tho language STiokcn in Uganda belongs to tlie great Bantu family*, 
ami IS \ory rich in words. It has ten classes of nouns, tho noun 
being tho nio.st iriipoitant part of speech. Grammatical inflexions 
aro formed by prefixes ; the inflexions of veibs, adjectives, and 
pionouns vary accoiding to the class of tlio governing noun. 
Adjectives agree witli the .substantive in number and case, and 
always follow tho mmn. Theio are jiorsonal, iiossessive, relative, 
demonstrative, ami interrogative prononn.M, ami several forms of 
verbs. The Wagamhi aic vciy good aiithinctieiaiis. The. root of 
all multiples is ten ; tallies are used as aids to tho memory, Tho 
people arc veiy mu.sical ; their voices are clear and melodious, and 
of considerable range. They have a great variety of tunes, — 
orchestral, dance, and vocal music having distinct clmractenstic.s. 
TheiJi inu.sical instiumeiits consist of hiuinoiiieon.s, rattles, diums, 
hoi ns, whistles, flutes, and harp.s. The AVng«inda have no images 
or outward syiiibol.s of their gods ; and they think that the world 
IS ruled by snirits or demons, to whom Kiitong.s, the great creator, 
ha.s demited his power. They worship Mukasa, the god of the lake ; 
Nuduala, the god of small-pox ; Chiwuka and Ncnda, tho gods of 
w*ar; and sevcial of the former mouarchs of Uganda, who aie bo- 
lieverl to bo ilemi-gods. A thunder spirit is also invoked. The gods 
of war uic supfioscd to inhabit certain trees, and offerings are made 
to them before entering the war-path ; like offerings ai-e also made 
to the god of tho lake before commencing u voyage upon its waters. 

Tile Waganda are courteou.s, cleanly, given to hospitality, but 
drunken, and to a certain extent indolent TJicii* standard of 


morality, even judged by that of tiie siinvunding tribes, is not 
high. HuTimii life is little respected ; they arc uutmtbfi^ and in- 
decent. Unless moved by passion, they are not cruel; passionate, 
they are not rovciigoful. Childran oie well treated, as aro tlie aged 
men. On account of the extensive prevalence of polygamy, w'^onicu 
occupy a soiiicwdiat low social grade. 

Uganda was first visited by 8][M!ko and Grant in 1860, and tlio 
country has since been visited by numerous Kuropoans, ehiefiy 
missioiiaiios. Tho Church Missionary Society ana the Bomaii 
Catholics have mission stations iu the country. In 1886 some 
forty of their converts were burnt at the stake, and in the sam«> 
year Bishop Hnnniiigton was murdered on the borders' of the 
countiy by the orders of King Miranga. 

S(C hymkii's Ginnt’s Walk across Africa^ jStaiilcy'fl ThiQvgh thtf Dark 

Contwent, nnd Wllmm iiml Fi'lKlirM Utjanda anti Egyptian Sowian. Also a 
monoRraph “ On tho WoRunda Tribe*,” by K. W, fretkin, In Droc. Roy, Soc. Kti , 
\ol xlli , and an Outline Grammar of the Luganda Language^ by C. T. Wilson. 

UGLITCH, a district town of Ilussia, in the government 
of Yaroslavl, is situated on the upper Volga, principally on 
its right bank, 07 miles to tho w est of the capital of the 
province. Its historical romains are mostly associated wiUi 
the prince Dmitri (sec vol. xxi. p. 93). The wooden house 
he occupied, a chmch of St Demetrius “on the Blood” 
erected at the spot where he was killed, and a kiosk on the 
site of the convent where his mother was forcibly conse- 
crated a nun, — all commemorate this chapter in the history 
of the rule of the boiars at Moscow at the beginning of the 
17th century. Au old cathedral, erected in the 13th cen- 
tury but subsequently restored, and containing the grave 
of IVinoc Komati, recalls a still earlier period of municipal 
independence. ITglitch has now become a commercial and 
industrial city with 11,930 inlmbitants (1883), and has an 
iniportaut trade, being one of the chief loading places on. 
the upper Volga. Its industries comprise the sewing ol 
sacks for coni and flour (about one million eveiy year) and 
tho knitting of woollen socks; and it has a paper-mill, 
distilleries, copper works, and linen factories. Corn, paper,, 
sausages (with w^hich the name of Uglitch has long been 
associated), candles, lire., are shipped at the town. 

Uglitch is one of the oldest towns of Russia; its local unnals go- 
as far as back as the Oih <*fn1ury. Until tho 34th century it main- 
tained its iiidepciidonce as a separate principality, winch extended 
over eastern Iver, and elected its own prince*!. In 1329 tho soiih 
of rriiico Roman the Saint renounced their iiido})endcnro in favoui. 
of Moscow, and fifty years latei tlio Uglitch princes finally sold their 
rights to the great ju’inec ol iMo.scow. Tho Tartais plundeied tln> 
town during their invasions of 1237, 1293, and 1408, as also dnl 
the Lithuanians at a later date. 

XTGOLINO. See Oiierardesca and Pi.SA. 

UGBEANS. See FiNLAm>, vol ix. p. 219. 

UHLAND, Johann Lui)\via(] 787-1 862), German poet, 
was born at Tubingen, on April 26, 1787. He studiedat 
tho university of his native jdace, taking juris}»rudcnce a» 
his special subject, but also devoting much time to litera- 
ture. Having graduated a.s a doctor of law^s in 1810, he. 
went for some months to Paris ; and from 1812 to 1814 
he worked at his profes.sion in Stuttgart, in tho bureau of 
the minister of justice. He had begun his career as a poet 
in 1807 and 1808 by contributing ballads and lyrics to 
SeckendorPs Mmmalmanach\ and in 1812 and 1813 ho 
wrote poems for the PoHmher Almanack and for tho 
Dmtscher Dichlet'wald, In 1815 ho collected his pocnis^ 
in a volume entitled GedichtCy which almost iniinediaiely 
secured a wide circle of readers, and gives him his jilaco in 
German literature. To every new edition he added somo 
fresh poems; and the sixtieth edition, publi&hcd in 1875,. 
included a number of pieces found among his papers. He 
wrote two dramatic works — Ermty Jhrzog von Srhwahen 
and Ludwig der Jiaicr — the former published in 1817, the 
latter in 1819. These, how^ever, are unimportant in com- 
parison W’ith his Gfdichte, In some respects Uhland must 
be classed with the writers of the romantic school, for,, 
like tJiem, he found in the Middle Ages the subjects which 
appealed most strongly to his imagination.^ But his style 
has a precision, suppleness, and grace which sharply disr* 
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tiuguish his most characteristic writings from those of the 
romantic poets. Ilis best lyrics have the charm which 
belongs to the unaffected expression of delicate senti> 
ment ; and in almost all liis ballads he displays a remark- 
able power of giving picturesque form to his conceptions of 
character. Ho was a man of pure and noble impulse, and 
it was in presenting scenes which awaken love, or admira- 
tion, OF pity that ho did the fullest justice to his powers. 
IJhland'a poetic sympathy with some characteristics of the 
age of chivalry did not i)revent him from sharing the best 
aspirations of his own time. He wrote manly poems in 
defence of f;:eedom, and in the states assembly of WUrtom- 
berg he played a distingnlshed part as one of the most 
vigorous and consistent of the liberal meiubers. In 1829 
he was made a professor, at Tubingen university, of Ocmian 
literature and the Gorman language, but he resigned this 
appointment in when it was found to bo incom- 

patible with his political duties. In 1848 he became a 
member of the Frankfort parliament, in which he sat as 
one of the most respected members of the liberal party. 

Uhland was not only a poet and politician ; he was also 
an ardent student of the history of literature. In 1812 he 
published an interesting essay on Dtm altfranzusinche Epos, 
and ten years afterwards this was followed by an admirable 
work on Walther von der Vogelvvoide. Ho was also the 
author of an elaborate study of Der Mythus mn ThGr mteh 
nordiseheii, Quelhn (1 836), and he formed a valuable col- 
lection of AUe koch- ttnd niederdeutsche Volkslieder, which 
appeared in 1814--4r>. He died on ^November 13, 1862. 
After his death his prose works were reprinted, with some 
additions, under the general title Uhlaud^s Schti/lcn tur 
Geschirhte der Dudiivny mid Huge (1865-73), and an 
edition of his poems and dramas, in three volumes, was 
issued in 1863. 

Seo Licbert, LnthcKf rkhtndf rinc (18G3); Mayer, XwrfauV/ 
Uhtand, senu' Fitumle nud Zoiijvnosscii (1867); and Ludsuff 
UktmuVs LehcHy aiis dm>m und ans cttjemr ErJidinimj 

ziisanimcsgeskllt rott haacr U'Utvc (1874). 

UJIJI, a town in eastern Central Africa, of considerable 
importance, also known by the name of Kavklk, is situated 
on the eastern hliorcs of Lake Tanganyika, in 4'’ 55' S. lat. 
and 30"' 5' E. long. It is the cliief town on that lake, and 
is tho centre of a brisk trade in ivory. Formerly it was a 
great slave- market. The town is of a straggling character, 
Arab houses of sun-dried bricks being mingled with native 
huts. The population, which fluctuates considerabl}^ is 
very mixed, being composed of Arabs and the representa- 
tives of numerous Central African tribes. Ujiji has been 
visited by various European travellers, who have made it 
their headquarters, and it was here that Stanley found 
LiviiigsUme, on October 28, 1871. Opinions vary as to 
the salubrity of its climate, but the balance of testimony 
appears to prove that during the greater pai t of tho year 
it is very unhealthy. I 

IT.MAIN, or Oojejn, a town in the native state of 
Owalioi, central India, situated on the right bank of the 
8ipra, in 23'' 1 V 10" N. hit. and 75'' 51' 45" E. long., 1698 
feet above sea-lovel. la ancient limes Ujjain was the 
great and famous capital of ]MalwA, one of the seven sacred 
cities of the Hindus, and tlie spot which marked the first 
meridian of Hindu geographers. Though much decayed, 
it is still a large and poimlous city, with considerable 
commerce. Tlie modern city is surrounded on all sides 
by an almost uninterrupted belt of groves and gardens. 
In 1881 the population of the town numbered 32,932. 
Its trade consists chiefly in the export of opium and the 
import of European goods, especially cotton fabrics. 

UKRAINE (“frontier ’*), the name formerly given to a 
district of European Russia, now comprising the govern- 
ments ot Kuakkoff, Kieff, PonoLiA, and Poltav a (q.v,). 


ULCER. See SuROimy, vol. xxii. p. 683. 

ULFILAS (311-381 ), the apostle of Christianity to the 
Gothic race, and, through his translation of tho *Scriptures 
into Gothic, the father of 'reutonic literature, was born 
among tho Gotlis of the trans Danubian provinces in the 
year 311.1 There is a tradition that his ancestors were 
Christian captives from Sadagolthina in Cappadocia, who 
had been carried off to the lands beyond tAic Danube in 
tho Gothic raid of 267 ; but the evidence on which this 
rests is inadequate. An authoritative record of the outlines 
of his life has only been diseovored within tho last fifty 
jears, in a writing of Auxentius, his pupil and companion. 

At an caily age Ulfilas was sent, either as an envoy 
or as a hostage for his tribe, to C^onstantinople, pro- 
bably on tho occasion of tlie treaty anauged in 332. 
During the preceding century (3iristianity had been 
planted sporadically <among the Goths beyond the Danube, 
through the agency in part of Christian captives, many of 
whom belonged to the order of clergy, and in part of 
merchants and traders. Ullilas may tlierefore have been 
a convert to Chritdiiinity when lie reached Constantino] ile^ 
Rnt it was here i>robabiy that he came into contact with the 
Ariau doctrines which gave the form to his later teaching, 
and here that he acquired that command over the Greek 
and Latin tongues which equiiiped him for his labours 
as a translator. For some time before 341 he worked as 
a “ lector ” or reader of the 1^cri])tur.es, probably among 
his own countrymen in Constantinople, or among those 
attached a»/mleratl to the imjierial armies in Asia Minor. 
From this work he was called to return as missionary 
bishop to his own country, being ordained by Eusebius of 
Niconiedia and “the bisho]»s who were with liim ” in 341 
This ordination of Ullilas as missionary bishop by the 
chiefs of the semi Arian i)arty is at once an indication of 
their determination to extend their influence by active 
missionary enterjiristi and evidence that Uliilas was now, 
if he had not been l)efore, a declared adherent of the Arian 
or semi- Arian jiarty. lie was now thirty years of age, and 
his Work as “ bishop among the Goths ” covered the re- 
maining foity year.^ of his life. For seven of these years 
he wrought among the Visigoths beyond the Danube, till 
the success which attended his labours, and tho giowing 
numbers of his flock, diew down the iierseeution of tho still 
pagan chief of tlio tiibe. This “ sacriJegus judex has 
been identdied with Athanaric, a later i»ersecutor, probably 
without suflicierit ground. The ]>ersecution was so seveie 
that, to save his flock trom extinction or dispersion, Ullilas 
decided to withdraw^ both himself and his peo])lo from its 
range. With the consent of tlie emperor (Jonstantius, lie 
led them across the Danube, a great body of tiic laith- 
ful,” and settled in M<esia at the. foot of the range of 
Hiemus, and near the site of the modern Tii^iiova (348). 
Hero they developed into a ])eacti loving pastoral pcv>|)le. 

The life of Ullilas during the following thirty three 
years is marked only by one recortled incident, his visit to 
ConhUntinoi)lo in 360, to attend the conned coiucikmI by 
the Arian or llomoian ])arty. His work and inlluciicc u ere 
not, liOW'cvei, conliiied to his own immediate fluik, but 
radiated by means of Ins writings (homilies -uiJ tn utisps^, 
and through the disciples he desp.itrhed as mi sionnries. 
among all the tribes of the Gothic stock beyond tht 
Danube. By this time j^robably he had made home pro- 
gress with his version of the Sciiptiiics, und cojnes of 
])arts of it would begin to circulate. Tiui^' the church 
beyond the Danube, which had not beim extinguished on 
Ulfilas’s withdrawal, began to grow once more in numbers 
and importance, and once more had to undergo tlio lires of 
persecution, (catholic, missionaries Iiad not been wanting 
m the meanw^hile, and in tho imiisciiminato peis ecution by 
^ KralFt gives yjy as the \\ ml/ uJifc 



720 U L M - 

Athanaric between 370 and 375 Catholics and Arlans 
stood and fell side by side. The religious quarrel either 
accentuated, or was accentuated by, political differences, 
and the rival chiefs, Athanaric and Frithigern, appeared 
as champions of Paganism and Oliristianity respectively. 
Then followed the negotiations with the cmj)cror Valens, 
the general adhesion of the Visigoths under Frithigern to 
Arian Christianity, the crossing of the Danube by himself 
and a host of his followers, and the troubles which cul- 
minated in the battle of Adrianojilc and the death of 
Valens (378). The part played by Ullilas in these troub- 
lous times cannot bo ascertained with certainty. It may 
Jiave been he wJio, as a “ ])resbyter Christian i ritus con- 
ducted negotiations w'ith Valens before the battle of Adri- 
anoplc ; but that he headed a previous embassy asking for 
leave for the Visigoths to settle on liornan soil, and that lie 
then, for jiolitical motives, ]>rofessed himself a convert to the 
Arian creed, favoured by the emperor, and drew with him 
the whole body of lus countrymen,— these and other similar 
stories of the orthodox church historians appear to be 
without foundation. The death of Valens, followed by 
the succession and the early conversion to Catholicism of 
Theodosius, dealt a fatal blow to the Ariau party within 
the em[)ire. ITlfilas lived long enough to see what the 
end must be. Hardshi[>s as well as years must have com- 
bined to make him an old man, when in 381 he was sent 
for to Conslantinople. Thtferripcror had summoned lum, 
for what purjiose cannot be clearly ascertained. A sjilit 
j^eems to hav(* taken [>lace among the Ariaris at Constan- 
tinople. Party riots were too familiar there, and a fierce 
dispute over a theological dogma, howiiver abstruse, jdaced 
the peace of the city, if not the security of the palace, in 
jeopardy. Ullilas was summoned to meet the innovators, 
and cither by argument or by influence to induce them 
to surrender the opinion which caused the dispute. His 
pupil Auxentius describes how, ** m the name of God,” he 
set out upon liis way, lioi»iiig to jirevent the teaching of 
these new heretics from reaching “the churches of Christ 
by Christ committed to liis charge.” No sooner had ho 
reached Constantinople than he fell sick, having ]iondered 
much about the council,” and before he had put his hand 
to the task w'hich had brought him he died, jirobably in 
January 381. A few days later theie died, also in Con- 
43tantinopIe, his old enemy and pei^eeiitor, Athanaric. 

'Pho Ananism of IJlfilas was a fact of pregnant conserpienc c foi 
his ]>c>i)plc*, ami iinlirccdy foi the einpiic' It had been Ins life. long 
#aith, as wo learn fioin the <»peiiing woids of liis own testament — 
“ Kgo IJltilas semper sic crodnh.’* H, as sconis probable from the 
ciicinnsl.iiicesol bis oiclinatioii, he was a Semi-Arian and ,i follower 
of Ku‘*ibius in 341, .at a later period of Ills lilcj he departed from 
this ]K)sitiitii, and vigcuoiisly opjeosed tb« tcacliiug ol Ins lorinei* 
dcadei He appears to liave joined the Homoiun p.irtv, which took 
nliapc and aeipureil inMiicner befoie the eonnril of Constantinople 
in 300, wlieio he adhered with the rest of the council to the cieed 
of Anminuiii, with the addendum that in fntuio the terms h^6(TTa(ri% 
and ovffia should be e\elu<led tiom Chnstologieal debuitums. 
'I’hiis we learn liom Aii\eiitius th.it he condemned Honioousiaiis 
and IToiiioiousi, ins alike, .ndoptingforliiiii.selt the Ifoinown formula, 
**fihum similem esse ])atn siio ” Tins Arian form of (Miristianitj' 
was impaitod bv Ulfibas and his diseqiles to most of the trilies of 
the Gotlnc stock, and persisted among tliem, in spite of the perse- 
cution, luitred, and political disasters it involved, for two eontuiics 
TJm other legacy liequeathcd by Fllil.is was of less questionable 
value Ills version of the Scriptures (sec Goiiiic Languacf, vol. 

X p 852) 13 his greatest monniiient as a w.ay-brcaker and a seliobir. 
By it lie beeain© the fimt to raise a liarbariau tongue to the dignity 
of a literary langm'gc ; and the skill, knowledge, and adaptive 
ability It disjilays make it the crowning teatimory of his iiowers 
as w'ell as ot his devotion to lus work. 

'Pile personal (jualitics of tlie man maybe inferred fiom his pupil’s 
dcseription of him os “of most upright conversation, tiuly a con- 
fessor of Christ, a teacher of l>ioty, and a preacher of truth, — a man 
whom 1 nm not competent to praise according to his merit, yet 
altogether keep silent I dare not ” 

Literature. — ^Walfz, Dan Leben de» Uljllot, 1810; Krafft, Ktrehnigenchwhte der 
D^utschen Vbtker^ Abth. I., 1851; Id., article “UlflU,” in Heizog’ii itealeneyktO’ 
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P^t>, vol, X\i., 188.5; Id., De Fonttbun Ctfttm Artanfumti TIcMcH./tot Lehmaeu 
Utfitan, 1880; C. A. Scott, UlJUas^ Apoitle of the GothSt 188;>. See also **Qothio 
IjauRUiit^c*’ under OoTiis (Cl. A. S.) 

ULM, an ancient and important commercial town in 
Wurtemberg, and an imperial fortress of the first class, is 
situated on the left bank of the Danube, in a fertile plain 
at the foot of the Swabian Alps, 45 miles to the south-east 
i of Stuttgart and C3 miles to the north-west of Munich. 
The town, quaintly built with narrow and confined streets, 
still preserves the dignified and old-fashioned appearance 
of an ancient imperial town, and contains many mediaeval 
buildings, both of historic and of artistic interest. Among 
these, besides numerous handsome private hoases, are the 
town -house, of the ICth century, in the Tran.sition stylo 
from late Gothic to llenaissance ; the Kornhaus and 
market buildings ; the Eliirigerhaus or Neubronnerhaus, 
now containing the industrial museum; the “now build- 
ing,” erected in 1603 on the site of a palace of Charle- 
magne ; and the commandory of the Teutonic order, built 
in 1712-18 on the site of a habitation of the order dating 
from the 13th century. By far the most important and 
conspi(*uous building in IJlrn, however, is the magnificent 
early Gothic cathedral, next to the cathedral of Cologne 
the largc.st church in Germany, and capable of containing 
30,000 people. Begun in 1377, and carried on at inter- 
vals till the IGtli century, the building was long left un- 
finished ; but in 1844 the work of restoration and com- 
pletion was undertaken, and has steadily jirogressed ever 
since Ulni cathedral has double aisles and a jientagonal 
apsidal choir, but no transepts. Its length (outside 
measurement) is 464 feet, its breadth 159 feet; the nave 
is 136 feet high and 47] wide; tlic aisles, which are 
covered with rich net-vaulting, are 68 foot in height. The 
massive and richly ilecorated wjuare tow’cr in the centre of 
the west facade, for centunos terminated by a temporary 
spire, is now being completed according to the original 
plans, by the addition of an octagonal story and a tall 
o[)en spire, w'liicli is to be carried u]> to the height of 534 
feet. The towers of the choir have also been rebuilt in 
the course of the jiresimt restoration ; they arc 282 feet 
high. The interior, wdiich is unusually well lighted, pro- 
duco.^ an impression of much dignity from the great height 
of the nave, the absence of obtrusive decoration, and the 
massive manner in wdiich the walls and piers arc treated. 
It contains some tine stained glass, the largest organ in 
Germany (1856), and a number of interesting old jiaint- 
ings and carvings by SyrJin, hingelberger, and other masters 
of the Swabian school. The cathedral belongs to the Pro- 
testant Church. Trinity Ohurcli dates from 1617-21 ; and 
there are also a Homan Catholic church and a modern 
synagogue in the town. The Danube, joined by the Tiler 
just above the town and by the Ifiau just below', becomes 
navigable at this point, so that Ulm occupies the import- 
ant commercial position of a terminal liver-port. The 
trade, especially in wood and grain, lias an upward tend- 
ency ; and the Ulm market for leather and cloth is also 
rising in im[»ortance. Ulm is famous for its vegetables 
(especially asparagus), barley, beer, pipe bowls, and sweet 
cakes ( Ulmer Zuckerbrot). Bleaching, brewing, and brass- 
founding are carried on, as well as a large miscellany of 
manufactures, including hats, metal goods, agricultural 
implements, tobacco and cigars, cement, ])apcr, and chem- 
icals. The population in 1886 was 33,611. 

Tho varioiw routes winch converge at Ulm have made it at all 
times a strategic point of gre.it impoitaiiec, and it lias long been a 
lortrcs.s of tho first rank. In 1844-.59 the German Confederation 
enrefiilly fortified it with walks* ramparts, and ditches, and in 1876 
the new German empire added n very compiehensivo outer girdle 
of dotaclicd forts, culminating in the powerful citadel of Wilholms- 
burg. Tho defensive works embrace also the Bavarian town of 
Neii-Ulm (7823 inhabitants), on the opposite bank of the Danube, 
united with the older city by two stone bridges. Ulm is thus the 
basis of operations for the German army behind the Black Forest, 
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and can easily shelter a luiue oi 100,000 men ; its i^eaco garrison 
is 5600. 

Ulnf is mentioned as early as the year 854. It suhaecj^nently 
became a free imperial city, and the loading tctwu in Swabia. In 
the 15th century it attained the summit of its pros^ierity, and 
ruled over a district of many square miles, with a ])opulatioii, luml 
and urban, of about 60,000. Tow aids the end of tlie Middle Ages 
it frequently apiicars at the head of vutious Swabian leagues, in 
1530 it adopted the Augsburg Confession. In 1803 it ])assed to 
Havana, and in 1810 to 'Wiiitemberg. In 1805 Geueiul Mack, 
with 38,000 Austrians, capitulated to Napoleon at Ulni Dim is 
remarkable in the history of German litenituro as the spot where 
the “ meistersangcr ” lingered longest, jiresciving, without text 
and without notes, the traditional lore of their craft, lii 1830 
there W'ero twelve ** ineistersanger alive at Ulm , but in 1839 tlio 
four survitfors formally made over their insignia and guild piojicrty 
to a modern singing society, and closed the record of “Mcister- 
gosang'* in Germany. The last formal meeting of the Nureiubeig 
“iiicistcr” took place in 1770. 

ULPIANUS, DoMiTias, Roman jurist, was of Tyrian 
ancestry, but the time and place of his birth arc unknown. 
He made his first apiicaraiice in public life as assessor in 
the auditorium of I'apinian and member of the council of 
♦Se[)timius Severus ; under Caracalla he was master of the 
requests. Elagabalus de^irived him of his functions and 
banished him from Rome, but on the accc.ssion of Alex- 
ander (222) he was at once recalled and reinstated, and 
finally became the emperor’s chief od\isor and pra*fectus 
pnrtorio. llis curtailment of the privileges granted to the 
[imetorian guard by Elagabalus provoked their enmity, and 
several times ho only narrowly escaped their vengeance ; 
ultimately, in 228, he was murdered m the palace, in the 
course of a riot between the soldiers and the mob. 

Ulfnan’s period of hteiary activity cxtciulcd from about 211 to 
222 A. I). Jus w'orks includo Ad Sahuiuui^ w coimiicntaiy on the 
jmcirilem over fifty hooks, Ad JCdicliivi^ a coniniciitaiy on the 
Kilicl, in oighly-lhrco hooks, collections of Opinnuis, Jlcspoiiscs, 
And Disputations; books of Uules and Institutions ticatists on 
1*111.1 functions of tbc dill’cicnl magistrates, — oiu* of them, the JJc 
(fjnio ri'ocotmli$ L}hn A', being a comprcbeiisivc cs position ot 
tbc ciiminal law , nionogiaphs on vaiious statutes, on testamentary 
tiusts, and a vaiicty ot otlici woiks. llis wiitiiigs ultogetlicr 
have supplied to Justinian’s Jtnjrst about a tbiiil ol its contents, 
and his conuncntaiy on the Edict alone about a iiftli. As an 
antboi bo is cbaiaotcn/cd by doctniial exposition of a liigli oidri, 
judicioiKsness of cntnisin, and liK'idity ol uriangcniciit, style, and 
language JhmUn JJfpiani Fraymcida^ consisting of twenty-nine 
utlcs, were first edited by Tihus (Tans, 1519). Tlicic arc inodciii 
editions by Hugo (Deilm, 1834) ami Hocking (Honn, 1836), tbc 
latter containing fisgincnts ol tlic first book ot tbc InUUntiomu 
discovered by Endliolier at Vienna in 1835 

ULRICI, Hermann (1806- 1884), one of the mo.st 
active pliilohopliical WTiters in (Jcrinaiiy since TTogers 
death, w^as born at Pfuiton, lVu.ssia, on March 23, 1806. 
Educated for the law, he gave up his profession upon the 
death of his father in 1829, and after lour^'ears of further 
study, devoted to literature, philosophy, and science, 
qualiiiod as a university lecturer. In 1834 he was called 
to a professorship at JIalle, where he remained till his 
death on the 11th January 1884. His first works were 
in the domain of literary criticism. His treatise On Shake- 
sipeares Dramatic Ait (1839) has been tran.slated into 
English. In 1841 ho luiblished a work Veher Piincipn. 
Methode der llepelschm D/tilomp/ne, in which he subjected 
Hegel’s system to a severe criticism. The ci itieal attack 
was continued in the (^rundprmnp der J^hdostqdiie 
(1845-6), which at the same time exjiounds his own 
speculative position ; to this must be added as comple- 
mentary his Sputem der Loqik (1852). His later works, 
dealing with perennial problems of philosophy, have found 
a more extended circle of readers. 8uch are Glauljen und 
IFismi (1858), Oott und die ATatur (1862, 3d ed. 1875), 
Oott und der Mensek (2 vols., 1866-73, 2d ed. 1874). 
From 1847 onward Ulrici was associated with the younger 
Fichte in the editorship of the Zeitschrift fur J*hdoHaphiu 

His philosophicaT statidpoint may be cbaractoii/erl an a reaction 
from the pantheistic temlencv of Hegel's idealistic rationalism 
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towards a more pronouncedly thcistic position. The Hegelian 
identity of being and thought is also abandoned and the truth of 
realism acknowledged, an attempt being made* to exhibit idealism 
and realism as icspeetively ineoinplcte but mutually complementary 
s5*stcms. Ulriei’s latei woiks. w'liik* expressing the same views, 
me largely occupied in proving tbc existence of God and tlic soul 
from the basis of scieiitihu conceptions, and in opposition to tlio 
luatciiahstic current of thought then in Germany. 

ULSTER. Sco Ireland. 

ULTRAMARINE, a magnificent blue pigment, which 
occurs in nature as a proximate component of Lapis La- 
zuli (7.C.). Lapis lazuli has long been knowui as a }»recious 
stone, and highly valued as such, and as early at least as 
the 11 til century tlio art of extracting a blue xngincnt from 
it was practised. From the beginning of the 16th century 
this pigment began to be iinx>orted into Kurox>o from “ over 
the sea,” as azurruvi ultraniannuni. To extract it, the 
stone, after ha\ ing been powdered coar*-ely, is heated to 
redness and thrown into cold water to facilitate its con- 
version into a very fine powder, which is next treated with 
dilute acetic acid to remove the carbonate of lim(3 which 
is present m almost all .siiecirnens. The insoluble blue 
residue is mixed u}) into a dough*’ with a conqiosition of 
resin, pitch, and linseed oil, and ibis dough is then hneaded 
under water, which is renewed as long as it runs off with 
a blue colour. The blue litpior, when allow^ed to stand, 
deposits a fine preeijutate, which is collected, w-ashed, dried, 
and sold as ultramarine. As the yield amounts to only 2 
to 3 per cent, of the mineral used, it is not smqinsing to 
learn tliat the jiigment used to 1)C w'eighed up with gold. 
It W’as valued chiefly on account of its brilliancy of tone 
and its inertness in (qiposition to sunlight, oil, and slaked 
lime (m fresco painting). 

J^apis l.i7uli has tlio composition of a double silicate of limo ami 
soda combined with sulpliatcs und >«ulpljulcs ol tbc metals naiiicd 
Ot tlip many analyses made (compaie Lacis La/i*i r) wu quote tlio 
lollovviiig, earned out by Sdiultz ni JhimnielsluMg’s biboiatoiy — 
combined suljdiiii (not 80^), 3 16, comlmicd sulphuiic aeid, 8O3, 
5 67, silica, 43 26 , alumina, 20*22 , oxide ot non, calciihited us 
Fe.O^, 4 20 ; lime, 14 73 , soila, 3 76. 

Ill 183 4 Tassaer obsciveil ihc spont.im‘ou-> foimatmn of a blue 
compound, very similar to ultiamaiinc, if not identn al w'lth it, in a 
soda-turnae** at 8t (tobain, whieli causnl tin* “Socicte ]><>nr I’Eii* 
couiagemeiit li’Industiie” toolb*! apn/** foi the artilu'ial pioductioii 
ol tlic precious coloiii Tbc problem vv.is solv*cd almost snniilfaiie- 
ously by Guirnetand by t’liiisli.iii (biiclni, llieii juolcssoi ot dicm* 
isti^r in Tubingen , but while Guimet kept In', jiioccss a scciet (it 
has indeed never become known) iJmdin published Ins, and tliUH 
boeame the oiigiiiatoi of an indu‘'ti v wbieli fiouiislu's to Ibis day 
cbiefly m Gcimany. Then* an* veiy tew nlfi.im.ii me woiks in oilier 
eountiies. and none, as tar as we know, m Gieat Hntain. The law 
materials nseil in the luanuiaetine au d j non-fiee kaolin, 01 somo 
other kind of juucelay, winch should eontain its silica and alumina 
as neailv as possdilc iii tlio jnoportioii ot 2SiO, : Al>t>3 demanded 
by the ibrinuki assigned to ideal kaolin (a di-ln it ot silna, hov\ 
ever, it appeals can !»« niadi* up for by addilmn td’ the calculated 
weight ol finely <Iivided silica;; (2) anlivdious Mupliatc ol soda, 
(3) anhydrous caibonate of soda, (1) sulphur (iii the state of 
powder) , and (.'i) jiovvdcrcd chaKoal 01 idalivdy asb-lice coal, or 
colophony in lumps. The ninneious modes of manutacturo may 
be viewed as moditications or combinations of Hiree ])roeeshe» 

(1) In tbc Knrtmhfni pi oifi*s the soda is used as sulphate, '*t 
jiart ly as such and pai tly ns cui bomite. The follow mg 1 rciiie gn e^ 
an idea of the piopoi lions in wlm li the inab nals arc useii -kat)Jiij 
(<*alenlated as anliydions nmtlci) lOO ]>aits, <al(iuc(l siilpbate of 
.soda 83 to 100 (or 41 ol suljibate and 41 of caibouatc; , cbaicdal 17; 
powdered suJjdnn 13 'J’heMJ mgiedicnts me mi\i<i most inti- 
iiiately ; they .11 e then laiiimed tight into bn -(lay <iuciljb‘s and 
kept at a iieuily white beat for 7 to 10 lioni.s, adcs*. ot an In mg 
prevented as far as possible. The pioduit obtaimd is a giejisb or 
ycllow’ish gicen mass, wdiich is soakrd m and vvaslied vvilh vatei 
till porous residue isgiound very line m mills, again wasbeil, diicd, 
and again ground in the iliy sbite and pus'-cd tbrougli sieves The 
product at this .stage has a gieeii coloiit, and is sometimes sold as 
“green ultramarine,’* nlthoiigb it has not .iliigb standing amongst 
green pigments. For its conveision into blue iiltMinainic it is 
licated witli .siilpliur in the preseme of an to a lel.itivcly low tem- 
perature. Of the various apparatus used fm tins impoitant stage 
of the manufacture, the easiest to destribe is a Luge niiiftlc, lieated 
from the outside On its floor the green ultramarine is s))icad out 
to a depth of ‘-ibto 3 inches, and heated (with dosed doois) to a 
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temperature at wliich sulphur powder when thrown in catchcH firo 
spouUiieously. This tcinperatuic boiii^ maintained, a shovelful of 
sulphur IS tlirown in and allowed to burn off‘ wliilo the mass is 
being constantly agitated with iron rakers. Another dose of sul- 
phur is tlien added, and so on until a sample taken out is found to 
nave come up to the highest attaiiinblc brilliancy and depth of blue. 
The product is then lixiviated wutb uatcr, which removes a deal of 
sulphate ol .soda lormed in the process ; it is then ground np very 
fine, and finally .subjected to elutrLation to protlucc a graduated senies 
ol ultr.nnaniios of diflerciit dogices of fineness. In some works the 
inocess of siil])liuration is divided into two or more periods, after 
each of which the product is washed, dried, and ground before being 
returned to tlie muflle to produce a higher degree of homogeneity. 

(2) In the carboimic of 8oda process the soda is used solely, or at 
least priuci]ially, in the carbonate form. The following is one of 
many leeipcs ; — kaolin (calculated as anhydrous matter) 100 ; car- 
bonate of soda 100: charcoal 12; .sulphur 60. The mixture i.s 
heated lu a icvcrberatory furnace to foitii in the first instance a 
white innss, which so porous that it readily passes, by oxidation, 
into green and paitly even into blue ultramarine. Orecii nltra- 
niaiino, saleable as such, cannot be produced in this manner. The 
half-blno product is finished by sulpliuratioii pretty much as ex- 
plained above for the Nui'omberg process. \Vfill-mad« soda-ash 
ultramnnne has a richer colour than the Nuremboig variety. 

(3) Silica ultramarine is soda-ash ultramarine in whose prcyiara- 
tion a quantity of finely divided silica, equal to 5 to 10 per cent, 
of the weight of tho kaolin, 1ms been added. It is di.stiiigui.slied 
by a 1 oddish tinge, A\hich is tho more fully developed the greater 
llie piopoitioii (>f added silica. It is nio'ie highly proof against 
the action of alum solution than non -.siliceous ultramarine is. 

Since 1873 the Nuremberg woiks liave been j)roducing four 
varieties of iiiagiiificently violet uUiam.uine Tho mode of manu- 
facture has not transpire'd. At tho I*.iiis Kxhibition in 1867 a mag- 
nificont block of ultraniai iin* exhibited by the Kaiserslautern woiks 
attiactod attcutiou. In its manufacture tho roasting (blueing) pio- 
ce.S8 i.s said to have been confiniied for three weeks. 

Artificial, like natural, ultranmrino has a magnificently blue 
colour, which is not allectcd by light nor by contact with oil or 
hirio ns used in painting. Hydrochlouc acid at once hleaches it 
with liberation of KulpUurcttcil hydrogen gns and milk of sulphur. 
Tho natiiial pigment is ynoof against dilute acetic umd and solution 
of alum ; the aitificial pigrmmt is even alum-proof only in ii higher 
or lower 1 dative bciisc Henco there is room for progress ni one 
direction at least. The composition of tho pigment is <juite similar 
to that of hi pis lasmh ; but the constitution of both is still u chem- 
ical enigma It is lemarkablo that even a small addition of xinc- 
whito (oxnlo of ?inc) to the reddish varieties csyicciallv causes a 
consideiuhlo diininutioii in tho intensity of the colour, while dilu- 
tion with artificial precipitated Rulph.ate of lime (** annalin ”) or 
sulphate of baryta (^‘ blanc fix ’*) acts pretty inncli ns one would 
cxjMiot. Ultrauiai me being very cheap (it .sells at 7d. f<» Kkl. pel lb), 
it is largely luod for wall painting, the punting of yiayicr hangings 
and calico, kr , and also as a cori'octive for tho )elhn\ish tinge 
often yiresent in things meant to bo wdiitc, hucli as linen, paper, 
kc. Ij'irge quantities are used in tho manufacture of ]»ripcr, and 
especial l3M'or piodncing that kind of pale blue WTiting pfi}»cr which 
is so popular m Cfreat Hiitain. Only the very finest ultiarnarine 
can he u-scd foi yiapor tinging, because the feast admixture of coarse 
particles becomes vi.sible in the paper as dark bpots or stains*, 

ITT.UOH BEO, Mikza Mohammed bex 8hah Hok 
(1394-1149), astronomer, grandson of Timuk (vt;.), suc- 
ceeded Jiis fatlier as prince of Samarkand in 1447, after 
having for years taken part in tho government, and was 
murdered in 1449 by his oldest son. lie occupied himself 
with astronomical pursuits, and erected an oUservatory at 
Samarkand, from wliich w^ere issued tables of the sun, 
moon, an<l plamdus, with an interesting introduction, w'hich 
throw\s ranch light on the trigonometry and astronomical 
method.s tlien in use {Prof cfjom lues drs I'ahlrs Astronomic 
ques tVOulowj cd. by Sodillot, Paris, 1 S47, and trans- 
lated by the same, 1853). The serious errors wdiich he 
found In the Arabian star catalogues (which were simply 
copied from Ptolemy, adding tho effect of precession to tho 
longitudes) induced him to redetermine the positions of 
992 fixed stars, to which ho added 27 stars from A1 Sftfi’s 
catalogue, which were too far south to be observed at 
Samarkand. Tfiis catalogue, the first original one since 
Ptolemy, was edited by Th. Hyde at Oxford in 1GG5 
{Tahultz Loagitudimii et Latitudinu Steflarum Fixa9^ttm ex 
ObservaUone UlugheUjhi)^ and in 1843 by Baily in voL xiii, 
of the Memoirs of the Eoyal Astronomical Society. 


ULVERSTON, a market-town in tho north-west of Lan- 
cashire, England, is picturesquely situated near Morej^ambe 
Bay, on the borders of the Lake district, 9 miles north- 
east of Barrow-in-Furness, and 256 north-west of London. 
The town bears small evidence of its great antiquity. The 
principal streets branch from the market-place, and the 
houses built of stone ar^ generally rough-cast and whitened. 
A rivulet flows through the town. The church of St Mary, 
founded in 1 1 1 1, retains the south door of the original build- 
ing in the Transition stylo, but the greater portion of the 
structure is Perpendicular, of the time of Henry VIU. It 
consists of chancel, nave, aisles, souili porch, and embattled 
western tower, and contains an altar-tomb with recum- 
bent figure of Walter Sandys of Conishead, dated , 1588. 
After the destruction of Furness Abbey, Ulverstpn suc- 
ceeded Dalton as the most important town in Furness, but 
the rapid rise of Barrow within recent years has relegated 
it to quite a secondary place. Formerly it had a consider- 
able trade in linens, checks, and ginghaixxs, but this has 
greatly fallen off. It possesbe.s, however, large iron and 
steel works (North ‘Lonsdale Iron and Htcel Company), a 
large chemical work, an extensive paper manufactory, a 
bolt manufactory, breweries, lanyards, and wooden hoop 
nmnufactoric.s. The population of the urban sanitary dis- 
trict (area 3120 acre.s) in 1871 was 7607, and in 1881 it 
wa.s 10,008. 

Early in tlio 12tli century the lortlsliin of Ulverston oamo Into 
iho possoR.Rioii of Stephen, carl ot Ijoulogne, alteruaiils king of 
Knglciml, by whom it was piesented to tho monks of Furness 
Abbey a.s pnrt of tho cndownicnt. In 1196 Ihe vUlc of TJlverskm 
was gitinted by the abbot of Fuiness to William dc Lancaster, iirst 
baron of Kendal. In 1280 it obtained the charter of a market. 
The town became escheaieil to tho abbot of Furness as chief lord 
in 1342, but this e.sc‘hcaiment was hiispnnded by Edward II. in 
favour of John dc Coupland, who captured Duvid JI. of Scotland at 
the battle of Durham. AfU'r liis death it reverted to the abbey. 
It is now in tho pObSeshioii of tho family of Piicr Icueh. 

ULWAll, an alternative form of Alwaii {q^v.). 

ITLY8SES. iSce Odysseus. 

XJMAiS^, a district town of Russia, in the south of the 
government of Kieff, is now a small industrial and trading 
town, with 15,400 inhabitants, many of whom are Jews, 
who carry on an active trade in the export of corn, spirits, 
(Lc. It has a remarkable park (290 acres), planted in 179G 
by the orders of Count Potocki, in connexion with which a 
gardening school is maintained. 

Uiiiaii was founded towaids the beginning of tho 17th century 
ns a fort against the laidh of tho Tartars. The Cossacks of tho 
Ukiainc, who kept it, levolted ngain.st their Polish rulers about 
1()65, and had to sustain a fic'rce siege. In 1674 it was plundered 
and most ot its iiihabitunts murdered by the Ukrainians and Tiuks, 
during the wars for the hctman.shi)). lu 1712 iL.s last iiihabitaiits 
were liansfcired by Peter I. to tho left hank of tho Dnieper. Hut 
by tlifc end ol the 18th century, wlie.ii it again beemno the property 
of the Potockis, it was ro[Hjopled and bocamo one of the busiest 
trading towns of Little Itussia. In 1768, when tho Cossacks re- 
volted anew against their Polish acri proprietois, they took Uma£i 
and murdered most of its inhahitants. 

UMBALLA, an alternative form of AmbAlA 

UMBER, Sec Pigments. 

UMBRELLA now means a portable protector from 
rain, while the name parasol is given to the generally 
smaller, lighter, and more fanciful article carried by ladies 
as a sun-shade. But primarily the umbrella {ombrellay ItaL 
dim. from Lat. ufubra, shade) was a sun-shade alone, — its 
original home having been in hot brilliant climates. In 
Eastern countries from the earliest times the umbrella was 
one of the insignia of royalty and power. On the 
sculptured remains of ancient Nineveh and Egypt there 
are representations of kings and sometimes of lesser 
potentates going in procession with an umbrella carried 
over their heads ; and throughout Asia the umbrella had, 
and still has, something of the same significance. The 
Mahratta princes of India had among their titles ** lord of 



tbe umbrella.” • In 1855 tbekingof Burmab in addressing 
the govcrnor-goneral of India termed himself ** the monarch 
who reigns over the great umbrella'^wearing chiefs of Uie 
ilElastern countries.” The baldachins erected over ecclesi- 
astical chairs, altars, and portals, and the canopies of 
thrones and pulpits, &:c., are in their origin closely related 
to umbrellas, and have the same sytnboUc significance. In 
each of the basilican churches of Home there still hangs a 
large umbrella. 

Among the Greeks and Homans the umbrella (cricias, 
(TKLdSeioVf umhvaailumy umhella) was used by ladies, while 
tho carrying of it by men was regarded as a sign of 
effeminacy. Probably in those southern climes it never 
went out of use, and we find from allusions by Montaigne 
that in his day its employment as a sun-shade was quite 
common in Italy. Tho umbrella was not unknown in 
ICugiaiid in the 17th century, and was already used as a 
rain f)rotoctor. Michael iJrayton, writing about the be- 
ginning of the 17th century, says, speaking of doves : — 
“Ami, lik« umbrellas, with their feathers * 
Shield you iu all sorts of wcatheis.’* 

Altlioui^h it was the practice to keep an umhrella in the 
coffee-houbBs early in the 18th century, its use cannot have 
hecii very familiar, for in 1752 (Jolonel Wolfe, writing 
from Paris, menljons the carrying of them there as a 
defence against both rain and sun, and wonders that they 
are not introduced into England. Tho traveller Jonas 
Han way, who died in 178G, is credited with having been 
the tirijt Englishman who habitually carried an umbrella. 
That practice ho began thirty years before his death ; at 
first he was singular, and Lis habit was derided, but he 
lived to see his example commonly followed. 

The uiuhiclla as at first used, based oii its Kastmi ])rototy|»c, 
was a heavy unjjaiidy aiticle which did uot hold well together, and 
no littl(‘ ingenuity has been extucised 1o bung it into tlie elegant, 
coin])aet, and stioug (orm which is now quite eomniou. Tbo e.nly 
umbrella liad along handle, witli ribs of w bah bone or caiie, very 
rare!} of metal, and si retebers of cane. The ,iointiiig of tho ribs 
and stieU'hers to tho stick and to each otlier wns very i ough nnd 
impel feet. The covering material consisted of oiled Mlk or cotton, 
licavv 111 substance, and liable to stick togethei in the folds. 
Gingham soon cMine to ho substituted for tlie oikd cloth, and in 
1848 William Sangster i>atoiited the use of a}pac«i as an umbrella 
coveiiiig mateii.il One of tbe most notable imentions for com 
billing lightness, stiengtb, and elasticity in tho nba <»f nmbrdlus 
was the “ Tin agon” iih patented by H.miucd Pox in lWi2. It is 
foimtd of n thin strip of steel rolled into a U or tiough seetiou, a 
form which gives great strength tor tho weight of metui, Tho use 
of sueli lihs, eomhined with the notched rings and runners w'hidi 
give a M-paiate hiiigo and joint to each iib and stretcher, and with 
tho thin hut lough covering materials now in use, has ]»riucipally 
coiitidmted to the slieiigth, lightness, nnd elegance whidi ordinaiy 
uinbidlas now present. IJmbrfdIa silk is prineipilly made at 
Lyons and Cicfeld , but murli of it is so loaded in dyeing tliiit it 
cuts icadily at the folds. Textures of pme silk oi of silk and 
al])aea mixed have bettor weai -resisting properties. 

UiAIBKIA {^O/ifdpiKy, OZp./3poL, IlMimi). The 

early Greeks applied the name '"OpppiKy) to all central and 
northorii Italy. ' Herodotus (iv. 49) speaks of it somewhat 
vaguely, as if it extended up to the Ali»s. Tho Umbrians 
[irobably extended acims central Italy from sea to sea 
down tis far as Latium. l*liny (iii. 15, 19) tells us that tho 
Umbri were considered the most ancient nation of Italy 
(antiquissima gens Italia*-), by which he probably means, 
of tho Italian stock. The Greek writers included under 
the name of Umbria the district known in later times 
as Piconuin. Pseudo-Scylax makes Umbria inarch witli 
Saiunium, and describes Ancona as a city of Umbria. Tho 
Umbrians seem to Lave found tho »Siculi and Liburni 
in occupation of tho land into which they advanced, the 
former holding tho parts lying towards the interior, the 
latter people the district along the Adriatic. I'hc linibrians 
were one of the chief peoples of that branch of tho Indo- 
European family which had entered Italy from the inrth 


and driven out and absorbed the older inhabitants. They 
were more closely connected with the Samnites and Oscans 
than with the Latin stock, as is shown by their language. 
Their tx>H.se3sion of tho fertile regions of upper Italy exposed 
them to tho constant assaults of fresh bodies of invaders, 
pressing on over tbe Alps, and perhaps likcwi.se from the 
seaboard. Their force was extended over a wide area, and 
thus too weak to with.stand the attacks from various sides 
to which they were exposed. Thus their extensive terri- 
tory was gradually reduced by tlie successive encroachments 
of other peojiles. First came the Etruscans, who according 
to Herodotus (i. 94) were Lydians, who established them- 
selves in the land of tlio IJinbrians. From which side of 
Italy they made their invasion, whether from tlie mouth of 
the Po or from the western coast of what later became 
Etruria, or whethcjr from both, wo have no means of de- 
termining. Tliat the Ibribrians did not yield witliout a 
struggle we cannot doubt. It was only after three hun- 
dred of their towns had been captured by the Etruscans 
that they succumbed, ^cve^tllcloss they still retained 
considerable influence in upper Italy, which, according to 
Strabo (v, 216), continued down to the time of the Homan 
conquest. For he says that there was a large Umbrian 
element in the Homan colonies in tho region of the Po, as 
also some Etruscan. For, according to in in, tho Umbrian.s 
and Etruscans lived in a continual rivalry for the pre- 
eminence, so that il the one people made an expedition 
northwards, the other determined not to he outdone. So 
when the J^^truscans liad maiched against tho barbarians 
who dwelt near the 1\^, and had soon again been e-xpollcd 
owing to their effeminacy, the Umbrians in ttirn marched 
against the comjuerors ot tho Etruscans. In consequence of 
this alternating struggle for tlieso regions they planted 
many colonies, some Etruscan, others Umbrian. Most of 
the colonies were Umbrian because the Umbrians lay closer 
to the disputed territory. Thus, even though they lost 
the sovereignty, the Umbrian race ])robably continued to 
form a considerable portion of the po[)ulation of a wide 
oxter t of country. At all events, at the tunc of tho Gaulish 
inroad the i^Uuscan.s seem to be in possession of the mouth 
of the Po. At this time, therefore, Umbria as a state con- 
sisted of the region bounded fui tlie W. by the Tiber, on 
the S. by tlie Sabines, on the K. by Picenum and the 
Adriatic, while on the N, it extended close up to the south- 
ciii or Spinetic month of the To. ScyJax describes the 
Etruscans as extending irom tlie Tyrrhenian Sea to the 
Adriatic, and represents them as in posse^slon of tlie ancient 
Greek town of Spina. II ow much farther south the 
Etruscan sw'ay had once reached we cannot determine, 
but that tliey liad once held this region, as far as Havenna 
at least, is rendered probable hy the tradition tiiat Havenna 
had been founded by a colony of Thessalians who, not 
brooking the insulting treatment wdiich they loceived 
from tho Etruscans, gladly admitted some Umbrians, v\hr> 
thus became the possessors of the (*ity. When the great 
Gaulish inroad took [ilace at tho beginning of the Ith cen- 
tury «.c. Etruscans and Umbrians alike stiffened severely. 
Borne of tho (Celtic tribes crossed tlie I’o and foiriied 
permanent settlements. Tlie Amines "ftlcd in tho 
Apeimine.s, the l»oii between the formi*r and tiie Adriatic: 
next came the Lingones; and linally the Senones occupied 
tbe seaboard ol tlio Adriatic as far ns tho Knbicon. This 
region in Roman times was kmuvn ns tlie Ager (hillicus 
(Polybius, ii. 10). Hut it was not only in tho north and 
west that the Umbrians had been (hi\en back. Tho early 
Greeks had included under the name of Umbria the dis- 
trict along tho Adriatic, afterwards known as Picenum. 
This consisted of a fertile region, extending from beyond 
.4ncona to the river Matrino. It is not improbable that the 
Picentes issued from the Sabine region. Tradition alleged 
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that the Picentes, lod by tlio woodpeclcer (picus) of Mars, 
marched forth to occupy what is now the March of Ancona. 
]hit it was probably only after a long struggle that this 
conquest %vas effected, for from another tradition we 
learn that the Sabines, after carrjdng on war against the 
Umbrians for a long time, at length vowed a sacred spring, 
<ind dedicated all the produce of the year to the gods. 
Then at length they became victorious (Strabo, v. 250). 
Thus, by the advance of the Gauls from the north and the 
Picentes from the south, the Umbrians were shut of! from 
the seaboard, and confined to the district known as Umbria 
in historical times. When Pome began the consolidating 
•<^f Italy, Umbria consisted of the region bounded by the 
Ager Gallicus on the N., by Etruria (the Tiber) on the 
’\V^, by Picenum on the E., and by the Sabines on the 
S. The Umbrians kept a desperate hold of this district, 
which lies between the two arms of the Apennines. This 
position indicates of itself that they had been driven before 
•stronger foes. Henceforward they play but an insignificant 
part in Italian history. This is explained by the physical 
tformation of their country. It is an extremely mountain- 
ous region, with a few small plains between, which were 
noted for their fertility. Hence arose a number of small 
4)ut thriving communities, none of wdiich had the cajiacity 
of developing into a leading state sucli os Pome became for 
the Latins. Tlieir want of seaports likewise excluded them 
from trade, the mouths of all the rivers which flowed from 
their country being in tlu* hands of their enemic.s. 

Of the IJmbn.nis* political and iminicipal organization little is 
known Jii uddition to the city (fofa) they socni to Jiavo hail a 
laigcr tciiitonal division in the trihus (tritu, acc.) as we gather 
Irom Livy (\x\i 2, ]ior Uinlniam qnam tiilitnii Saiumain vocant j 
.r/. xxxui. U7) an<l Iroin the Kugubine Tables (tribn Tarsinates, vi. 
if El 0111 tlie Icrtiiity of tlieir land their coniiiiiinitios weic 

\ erv jirosperous. The olive and vine flourislied in theii valle 3 \s ; 
they glow Roclt ahundaiith ; and the boars of Umbria were iainoiis. 
Ancient uutnors describe tlie Umbrians as leading etiominate lives, 
and as closely lesombling tlieir ICtriiaeaii enemies in their habits 
'(Theopoinpus, fiagni 142; Pseudo-Seyninns, It L almost 

certain that each laec inllui’iieod and modified tlio othei to a huge 
4‘Xtent. Mommsen has pointeil out that the iianu's of many towns 
in Ktinna are Umlirniii, a fact which shows how persistent even 
after eoiii|Ut*.st was their iiiilueiice in that legion. On the other 
Hininl, wo hav^o conclusive pioof of stioug Ktiuseaii inlluences m 
Umbria. Ibir instance, liny undoubtedly borroweil their alphabet 
Hand the ait of writing tioiii the Ktrusediis. Tlieir writing runs 
from light to left The ulphabet consists of nineteen letteis. Jt 
Oias no separaUi .symbols lor O, (>, Q; the aspiiates 0 and x 
wanting; on the oilier hand, it ]iossesses forms tor Z and V, ami 
has likewise the Etnisean /(8} Italsohns a svnihol d peenlinr 
•to itself for expiessing tlie sound of palatal k wdien followed by 
citlier c or i. It is also very piobablo that they bon owed the ait 
of coining money fiom Etiiiiu Two towns are known to have 
issued coins, which consist entiiely of bron/e, and belong almost 
■entirely to the senes of a’y f/mic. The most important is that of 
Tiuler (ToiU), wliieh must have been a iilaee of .some note. It was 
A strong foitioss on the left bank of the Tiber on the confines of 
Etnina. Jguviiim ((Jiibluo), which .struck coins aftci the standard 
•of Tuder, was a stiong place likewise on the western or Ktiusean 
side of the Apennines. The fact that it is only in towns on the 
fvide next Etuiria that a coinage is found indicates that it was 
from the Ktrust niis they hoi lovv ed the art. The Umbrians counted 
their day fioin noon to noon. Piut whether liny borrowed this 
likcvviao from the Etiu‘-eans we do not know (I’liny, ii 77). In 
their ineasuiing of land they employed the rnrHus, a mcasuie 
ooiiimoii to them and the Oseaus (Kiontiniis, I)e Limit. ^ p. 30), 3^ of 
which went to the Uomaii^m/cnon. When the Homans undei took 
the conquest of Italy, tlio most feeble resislanee of all was ofleied 
to them by tlie Umbrians. In the gieat struggle between the 
:Samiiito confedoracy and Homo Umbria ]»la\ed an insignificant 
part. It is nrobable that all through the Second Saninite War 
their syinjiatnics were altogether on the siile of their Sammie 
‘kinsmen, and that somo assistance w^as alfoidcd by individual 
•communities. It is not unlikely therefore tliat it was with a view 
to keep the Umbrians in check tliat the Homans planted a colony 
It Nequinum on the Nai, whoso inhabitants were Known as Naitcs 
liiteiamnates, and who are included with the Etruscans, lapydcs, 
xiiid Tudinates in the list of ]>ersons who were foi bidden to be 

i >re.scnt at the sacred rites of fguvium. At length in 308 n.c. the 
Jmbrians made a vigorous cdort to aid the Samuites, w^hich, had 
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it taken place earlier in the war, might have haa the uiust import- 
ant indnenco on the issue of the struggle. As it was, it came too 
late; the Etruscans had already laid down their arms.^ The 
Umbrians, who threatened to march on Home, W’ere intercepted by 
Rulliaiius with tlie Homan army from Samtiium on the upper 
Tiber, a stop w Inch the Sainnitcs now broken could not prevent ; 
and tins was suflieieut to disperse the Umbrian levies. When the 
Thiid Samnito War broke-out, the Uinbrinns took no active part 
in its operations ; but how their sympathies lay is evidont Iroin 
their affording a ready passage to the Kamiiito aitny under Gellius 
Egnatnis on its march to Etruria, 296 B.c. When the battle of 
Sontiiinm (295) finally crushed the Samnites and Etruscans, Um- 
bria remained in the hands of the Roinan.s. lleuceforuard the 
process of Latinizing went on steadily, for by the 1st eenlury B.c. 
wclind them employing the Latin nlphahetin copies of fbe ancient 
sacerdotal iitunl of Jguvium (see KiioriiiNE Tabi.ks). We know 
that the Oscan languago only finally expired in llie Ist century 
of our era, and thei'e is no reason for believing that the Umhrinu 
Imd dusiippcared much earlier. When the Homans conquered tho 
Senoiies, 280 ii.c., the Ager Gallicus w^as restored to Umbria, nnd 
both together founed under the empire tho sixtli region of Italy. 

Stiabo (v. 227) regards Havenna as the boundary of Umbria. 
The Via Elaminia passed up through it fiom Ocnciilum to Arini- 
inuin, along winch lay the im]iortaiit towns of Narnia (Narni) 
Carsulie (Carsigliaiio), Alevaiiia (Bevagna), Forum Flamiuii, Nu- 
cena, anti Forum Sempionii To the east lay Jnter.amna (Tend), 
the probable birthplace of Tacitus, Spoletium (Spoleto), and the 
most important town of (^amciiniiiu on the .side of the Apennines 
towards riccnum. On the side towards Etnina lay Tiulcr (Todi), 
Iguvium, whiih occupied a veiy advantiigeons position close to the 
nuinpass tliiough the Apennines, Amelia (Amelia), and His]>t‘]]iim 
(Spello); on tlie Cbtumnus (Clitunno) was Asmsiuiu (AssIm), the 
birthplace 'r>F Froperiius, whilst far to the north lay Sarsina, tlio 
birthplace ol Plautus. For the ]»osition of the eountiy in the time 
of Augustus, see vol xiii. Plaie V. 

Sc« /.« Taft/rs Futfubiut^ IS7/> ; Unchcler, Vmhrti^ft^ 1883, KirchliofT, 

Gtteth A/p/taM^ 4tU tsl., 1S87 ; llciul, fltslorta Mumot um, 1887 (W. UI.) 

UMMEKAFOOUA, another form of AMARAPUiiA (q.v,), 

UNAO, a British di.strict in the Lucknow division of 
Oudh, India, under the jurisdiction of the lieutenant- 
governor of the North-Western Provinces, The area of 
tho district is 17G8 scjuare miles, and it is bounded on 
the N. by Hardoi, E. by Lucknow, S. by Bai Bareli, and 
W. by the Ganges. Unao i.s very fiat, and has no features 
of particular interest, llich and fertile tracts, studded 
with groves, alternate with stretches of waste land and 
plains of barren usnr, the whole being intersected with 
small streams, the xvator from which is extensively used 
for irrigation. The Ganges is the only navigable river in 
tho district. Tho temperature varies from about 75“ to 
103“ in the hot weather, and from 40“ to 79“ in tho cold 
season. The average annual rainfall is about 34 indies. 

In 1881 the population was 899,069 (mules 461,167, femules 
437,902); of these 830,342 were Ihndus, 68,677 Mohamme(laii.s, 
nnd 49 Chiistians. Unao, tlie capital and udiinnistiative hcad- 
quartcis, 9 miles nortli-eaht of Cavvnpon?, had 9509 inhabitants. 
The cultiv.ated area of Unao amounted m 1885-86 to 698,131 acres, 
and 289,356 acies were returned as cultivable. The piincipal crops 
aie rue, wlicut, and other food giains, cotton, sugar-cane, and in- 
digo. The oiiltivation is mainly dependent on iriigation. Tho 
luincipal exports aio giam of all kinds, gur, ghi, tobacco, nnd a 
little indigo and sal tpciie; and tho diief impoits aio piece goods, 
salt, non, cotton, spices, &c. Tho gross revonuo of the disfnet 
111 1885-86 amounted to £183,083, the land \iel(ling £144,914. 
Buring the mutiny of 1857-58 Unao was the scone ot several severe 
engagements between General Havelock’s little niiiiy and Ibe rebels. 
On the death of Hiijii Jasa Sinh, one of the lending rebels, and tho 
capture of his two sons, tlio whole family estates wcie confiscated, 
.nnd the villages either rcstoiod to their former ovvner.s or given to 
other landholders for their loyalty. 

UNDULATOliY THEOllY. See Optics and Wave 
Thkory. 

UNGVAR, chief town of the county Ung, in the north- 
east of Hungary, stands on the river Ung. It is the scat 
of the bishop of MunkAcs, and has a fine Greek cathedral, 
an episco[»al seminary, a lyceum, a gymnasium, and also 
a teachers^ college, a county hall, and an interesting 
ancient castle. The town and district produce good wine 
in large quantity, and abound in mineral springs. There 
is a good trade in timber and china clay. The population 
in lb86 was 13,460, 
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UNICORN, an animal with one horn. The name is 
applidkble and has sometimes been applied to the rhinoceros, 
which is, for example, the Sumatran unicorn of Marco 
Polo. Rut the figure usually associated with the name is 
the well-known heraldic one of an animal with the form 
of a horse or ass, save that a long straight horn with spiral 
twistings, like the tusk of the narwhal, projects from its 
forehead. The belief in the existence of a one-horncd 
animal of this kind goes back to Aristotle {Part An., iii. 
p. 663), who names as one-horned “the oryx and the 
Indian ass.’’ Later descriptions of the Indian unicorn, 
€.</., that of Aillian {Nat An., xvi. 20), are plainly influenced 
to some extent by accounts of the rhinoceros, but the 
authority of Aristotle determined the general form ascribed 
to the animal The twisted horn, of which Aillian already 
speaks, seeiii.s to have been got by referring to Aristotle’s 
unicorn actual specimens taken from the narwhal ; see 
Yule’s Marco /Wo, ii. 273. The ancient and mediieval 
lore of the subject may be seen in Bochart, llierozoicon^ 
iii. 26. The familiar legend that the unicorn could be 
taken only by the aid of a \irgin obtained currency 
through tlio Physiulogris (see vol xix. p. 7), The English 
Bible, following tbe Septuagiiit (fiovoKcpoas)^ renders the 
Hebrew reem (D^"^) by “unicorn.” But two horns arc 
ascribed to the 7‘ecni in Dout. xxxiii. 17, and the Hebrew 
word reappears in Arabic as the name of tbe larger ante- 
lopes, jirobably the Antdojic Uveoryx^ while in Assyrian tlui 
rlmu ap[)cars to be the wild ox. There are recent to.ssil 
remains in the Lebanon both of Bospmu 'Kjmhia and 
U711S, though both have been long extinct in Palestine. 

V N ITAIUAN ISM. The term llnitarmmsm in its widest 
sense includes certain lines of the great religious and theo- 
logical movement or revolution of the Ptcforination in the 
1 6th century, wlien this is regarded as tlie cominenccinent 
of the process of the humanization of theology and ethics on 
the basis of the autonomy of the human mind. In another 
sense the term stands for a set of theological opinions, 
jiiore or less variable, and yet in their general diift con- 
nected, some of them as old as Cliristianity, and one 
section of whicli only is indicated by the term when used 
as synonymous with Antitunitarianism. But there is 
another meaning of the term, a still narrower one, and to 
Unitaiianisin in this sense this article mu.st be confined. 
Wo must limit ourselves to a brief account of Unitarianlsm 
as it appears in ecclesiastical organizatitins in separation 
from tlio orthodox churches. This treatment of the sub- 
ject is of course incom[}lete, and would be niKslcading were 
the incompleteness not expressly announced. Eor a 
marked feature of tlie late history of tlie ITnitarian 
clmrelies is the growing tendency they cxliihit of working 
out to tlieir logical results some of the ^\idc^ principles of 
the Jieforination to which they ultimately owe their origin, 
rather than the design of formulating ^.nd propagating 
systems of theology. To not a few modem Unitanau 
leaders the bond which connects tlnuii willi a specifically 
Unitarian organization is the spirit and tcndeiuy of the 
larger movement for which it happens to provide freer play 
than the orthodox churches, ^\lllle they icpudiale the im- 
putation of belonging to a dogmatic sect. ^lodern Uni- 
tarians have also, both in Euio[io and America, einjihati- 
cally and successfully resisted the inclination of some of 
their number to lay down, though in the most general 
terms, a creed of Unitarianlsm. Indeed, in opposing this 
inclination, it might sometimes seem as if the only essen- 
tial article of Unitarian isrii were the maintenance of fiee 
inquiry in religion, — an impression, however, which a care- 
ful study of the history of Unitarian thought would remove. 
In the same way such a study would sliow that Unitarian 
churches are in agreement on many points of doctrine with 
early and recent theologians of all churches and sects. 
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This brief sketch of Unitarianism, as it has appeared 
in organized religious societies, takes us into but a few 
countries, and covers but a limited space of tune. Poland,. 
Transylvania, England, and America are the only countries- 
in which Unitarian congregations have existed in any 
numbers or for any length of time. Elsewhere, either the 
law of the land has rendered tlieir existence impossible, or 
they liave been unnecessary in consequence of tlie substan- 
tial adoption by the existing churches of their |.>rinciplcs- 
and doctrines. The former was the case in Italy, Switzer- 
land, (Tcrniany, and England in the IGth and 17tli centuric.% 
the latter to a certain extent in England in the 18th cen- 
tury, still more in Uennany in ilic ISth and 19th centuries, 
and in Holland in the present century, as also to a largo 
extent in France in the Reformed Uhurcli. 

— TlieUiutariaiis, undn the iinTiios of AiituiSy 
j Samosateuiaiis, Piuc/ovMaos, woie into astq»,uatc ehmcli in 

15C5 by their cvclusion as Antitiiiiitanuiis fioin tlio sMiods of tlu 
Trimtariai! Protestants. Veiy eaily in tlie jirogios*, uf the Koforina- 
tion lu Poland individuals had ainved at heterodox o[nnK>ns on* 
bajdism and the Tiiiiity, Aery in iieh under the intliienee of the 
heterodox Italian i of ugees in Swit/eiland, some of whom \isited 
Poland (Lelio Soz/ini, 1551 and IfifiS ; Paul Ahiati, 1.501 ; (i. V 
Gentile, 1561 ; Puandrata, 1.55.5). Gonesius and (iic<;oiy Pauli 
Avero the fiist to openly ])ieaeh Aniitiinitanan do» tune. Atlei tln-ii 
separation from the oithodox, the Polish Unitauans develope*! 
divergent Auews as to the natiiie of (’hiist, as tt» the la\Afuhies.s ol 
]«iying diA'ine uoiship to Him, as lo the siib|p( ts of hajitism (intanl*' 
or adults\ and as to the lel.ition of Chiistians to the state On the 
tiist point some weie Allans and others Humanitaiians, while tliose 
A\ho clainnsl divine AA'oi ship loi ChnslAveio I'alhsl and 

those ol tlio opposite vn‘\v Xatuuiotant/s, An eiuieh in the Instoiy 
ol the jiaitv A\as made by the ai rival of Fausto Soz/ini al Ciaeow' in* 
1.579 (see SociNCs). He sueeeeded in eonvci ting t lie gie.ii nifijoiity 
ol the ehiirehcsi to his views ami in silem ing the disseiitieiit.s. 
Heiietfoith tlie Polish Unitauans ath»j>t< <l the Soeiniaii juadns* ol 
paying woiship to Cliiist, tlie Soeiiiian a lew ot the ueiessity of 
baptism and of the L'hiistiaiPs duty tow aids the state Tliey 
iiqudly became a niinici oils ami poweilul bo<ly m Poland, distin- 
guished by the lank of tlnor adheients, the ability and Jeaining oi 
their bcholais, the excellence of then schools, and the supenoiity 
and wide ciiculation of then theological htcratuie Kaeow, tho 
theological centic of ihe Soeniians, with its school and juinting 
jm sses, ohtaincMl a world-wido lame. It w.is theie that tin 
Racornin •JaitcliMn Avas juihlished (160.0 in tho Polish language, 
lCa)S in Gcimaii, ami I6U9 m Latin) I’lit heloie the dcsith ol 
Faiisto So7/ini (1604) the situation ol tlie I'nilaiians hccamc iimH 
dillieuU, and in IGll the .IcMUts ohtameil tlnui Inst ojieii tnumjdj 
ovei them In the lapid (oiiise ol the Catiiolic leac'tion, wlinii 
was not lesisted by (he oitliodox Piotcstants .-is long as tin 
Sodiiun heietii's only suflcied, tliechiuth and s( hool .it J.uhlin. 
tin* most irnpoi tant ]»Idee next to Kacow, weie liisl put down (J627). 
and llucow, with its < linrf h, school, ami ]jiinting-]»iesH sntlered 
the same fate in 163.S. The iin.il blow* to tlie AvJiole boil> tollowed. 
j in 16.58, when all adheients ot “the Anan and An.ih.iptist sect” 
w*eic ( omniandcd to (juit llm kingdom AMlhin two jeais. A fi ’v 
lenoumed thui lauh, but tlie 1 iige inajoiily iltd into Tiaii.sylvania,. 
J’lnssi.i, Sihsi.i, Jlollind, and Knglaii(l 

7'/UMVi//r«niu (1.568-1887). --Next to Poland TiaiisylvuniaAV as the 
most irnjHUtanl seat of Unitaiiainsm. ll was time tho name was 
Inst Used by tlie sect as its own design! turn, and it is theie onh 
tliat the sc( t ha-, had a continuous exislcm e down to our (»wn tnm 
IL is geim.illy ( unsnteicd that the Ilaliaii icfugce JJiandiat.i ai.i^ 
the lonndci of Ti.iiisvlvainan Unitarians. n, hi.t the piescnt lejm- 
senlatives ot tho body cl.iim loi it a noldei .iml domestn oiigin. 
lhaiidiata atrended .lohn Sigisinund as a jilivsician in J.50.>, amt 
under his inlliiem-o Unitaiianisin made lapni ]>iogicss In 1.5f»J' 
its juolcssois, tavomed liy the king .nid m.inv ni;ii.Midlis aftir 
sepaialiiig Iroin tho oithodox ehiiuli, ooiis.*’'t'd tlie, nisi Ives a 
distiiiet holly under tlie distinguished nuiii Fi.iie is Avho 

now legal devl ,a.s the .ipostle ol tine TI^in^yl\ aiiiaii Uiiitaiianisin 
Their ]>rincipal eeiitie Avas Klausenluiig (Kolo/svai), Avheio tin \ 
Inid a laigo cliiiich, a college, rind a ]u mlirig-pie‘'S. Hut the saim 
coiillict hetw’ecn a more i.idn al amt u nioH I’orisciMitn e tendmiv 
aaIu. ll uppeated amongst the Unitauans of PoKiml greatly di.sluihed 
tho ehuiehcs of Tiaiisyhanm, paiiiculailv AMth icgaid to tln- 
AvoJbliipuf Christ ( >11 the sub* of the Ado?nuft v Avas Puandrata, and 
on Liiatoi the NonadoiaiUtii David Tlie [>ait} ol Da\id Miccumhcd 
to force and liaud, and he hiinscK died in i»ii&oii amaityr to Ins 
convictions Giailually tho Socirii.in Aiew mevailed, though in 
1618 an old older to A\orship (Miiist icM|uaed leinforeement In 
tho latter half of the 18th centniy tho inoie, logical view oi Davnl 
entirely disapjieared. Under the Austrian dynasty the Uuitanaui^ 
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wore often expose*! to ^Teat triats, until Joseph II. secured to them 
tlveir rij^lits and privileges. An oflicial confession of faith of the 
M^ar 1787 remains, witli some modiiications, essentially Socmian. 
JUit ol late years the Transylvanian Unitarians have been in close 
relation with their co-religionists in England and America, some 
of the ministers having been educated at Manchi'ster New College, 
and in coiiseqncm'e their theology is becoming essentially modern. 
Tho number of inctiibors was 82,000 in 1789, in 1847 40,000, dis- 
tiibuted in 104 iiarishes with 120 pastors Their present number 
IS 53, 539 in 106 parishes. Their chief centres arc Koloajsvdr, Tholda, 
and Keivsztur, wliero they have excellent schools. 

linijlmul (1773-1887) — For two and a half centuries previous to 
tlic rise of organized Unitariauit*ni in Etiglaiul, opinions commonly 
called by this name found numerous individual advocates nnd some 
martyrs. John Bidlo (1615-62) published catechisms of Unitarian 
doctrine, ti'anslatcd Socmian works, and publicly discussed nnd 
nroiiched an English form of Socinianism. Jlut the sevciity of the 
law against Antitrinitanans, coupled with the gradual growth of 
tiee opinion in the Established Church and amongst tlic Pieshy- 
.^snan congregations, made the formation of separate Unitarian 
churches impossible, and, as was felt, less necessary for another 
luintlred years. The adoption ot a completely Humanitarian view 
of Christ’s person by a few solitary individuals (Lardncr 1730, 
Priestley 1767, Lindsey 1773), assisted by tho awakened eaincst- 
ness of the time, led to their iormation. Lindsey resigned a valu- 
able living in Yorksliiro, and gathtTed the lii-st profess<*dly Um- 
taiian chmch in London. Other cloigynien followed his example, 
and amongst the Presbyterians seveial ininist<‘rs, liko Joseph 
Piicbtley, exchanged their Arian for Ilumaiiitaiian views. This 
process went on vith deep permanent oflocLs iii somo of tlio Dihsent- 
mg academies. In the year 1791 was lornied the Unitarian Book 
Society lor the distribution of literature, and ftcvoral piovincial asso- 
<’iations originated about the same ti me I n J 806 the IJiii tarian Fund 
♦Society was established, with the ob.iect of promoting Unitaiian 
Ohi isl lariity by direct mission avoi k In 1 818 arose another society 
for jirotficting the civil rights of Unitarians. These vaiions 
societies vieio consolidated in 1825 under tho name of the British 
and Foreign Unitarian Association, which has now its headquarters 
in the huiiding formerly used as Limlsey's cliapel and resnlence in 
Essex Street, London. Early in this ccntuiy nearly the whole of 
Ihe old riehhytciian congregations, which, unlike those of the 
Baptists and Indcpondents, had undogiiiatic trust-deeds, passtnl 
tliiough tho stages of Anniiiianism and various foims of Anaiiism 
into Socinianism in its peculiar English nnd mainly Priestleian 
iorin. The penal laws against Antitrmitarhini.sm, which had long 
been obsolete, were repealed in 1813, and in 1844 the light ot Uni- 
tarians to the chapels whiih they held in succession from their 
Preshytenan forclutbers was legally secured to them by the Dis- 
aeiitcis’ Chapels Act without alleiing their undogmatie trust-deeds 
Though these congregations, popularly known as Unitarian, on 
]»iun*i()le declined to restrict the piogre.s8 of thought by imposing 
on either their inuii.stiirs or inenibcr.s any dogmatic btatunieiits of 
heliel, tho goiieiality of them adopted with some moditications the 
theological system of Priestley, which W’as a combination of Locke*.s 
philosophy with the crudest rationalistic supcniaturalisra. With 
the rise of a more spiritual jihilosophy in Germany, which bore 
tiiiit in England and America bcfoio the close of the second decade 
of the century, the theology of English ITnitarianism underwent a 
ladieal ehan^*, veiy much in tlie lirst instance under the inftuencc 
of J)r Channing’s writings. Without at all sacrificing its critical 
and rational bent, a deeper emotional and sjnritual clement was 
introdneed into it, which gradually, at tho cost of some years of 
internal conflict, dlSposHe^sed tho purely external and huper- 
natuialistic Socmian and Priestleian legacy. English Unitaiian 
tlieology was thereby brought into close S 3 mipatliy wdth modem 
hcientific theology in Germany and elsewhere. This great ami 
saving transformation was mainly due directly to James Martincau, 
J. J. iaylcr, and J. II. Tliom, aided by the WTitings of Chamiing 
nnd then ot Theodore Parker. One consequence of the gis?atcr sub- 
stantial agreement of the present theology of the larger number of 
the Unitariuu churches witli the scientific theology of the cciituiy^is 
that not a few represenfcitive.s of these chuiches disclaim the name 
Unitarian as one tending to perpetuate dnisions winch have really 
110 righl: to continued existence. The main reason for continued 
scjiaratioii from the larger liberal chuiches, w'liether Established or 
Dissenting, earnestly urged by many Unitaiimis of this class, is the 
use in those churches of theological formularies which modern theo- 
logy regards as of historic interest only. Tho numlMW of eongrega- 
tious ill England and Wales generally described as Unitarian is 
about 300, nearly half of which date from between 1662 and 1750, 
and nearly all of which have undopnatic trust-deeds. Their cousti- 
tu tion is purely congregational. For the education Of their ministers 
they have Manchester New* College, London (strictly undcnoniin- 
alioiiol), tlic Unitarian Home Missionary Board, Manchester, and 
Caimartheu Colley, supported and managed by the Presbyterian 
Board in London, out practically Independent and Unitarian. The 
organs of the body arc The Iwjxdrtr^ The Christian Lifc^ The VnU ‘ 
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tarian Herald (weeklies), and 27ie Christian Jdrformer (monthly). 
In Scotland there arc 7 Unitarian congregations and 2 Universalis^, 
the latter being, as in America, Unitarian in doctrine, lu Ireland 
the number is about 40, being nearly all Presl^teriau in constitu- 
tion. They are much stronger in the north than in the south of 
Ireland. In tbf3 north Anti trinitarian views began to spread aliont 
1750; but tho first congregation at Dublin traces its Unitorinnism 
back to Tliomas Emlyn, who w'as imprisoned for his Arian opinions 
in 1702 at the instigation of orthodox r)issenter.s. , 

United Slates (1816-1887). — In the United States Unitarianism 
had no organized existence previous to 1815, and as in England at 
the present time tho name has always covered great diflerences of 
opinion within a common outline of belief or common drift of 
religious thought. Historical American Unitarianism representy 
“ tho liberal w’lng of the Congregational body. '* Of tho existing 870 
churches 120 or more were originally the parish churches founded 
by tlie Puiitaii Congregationalists, w'hich, like tho Presbyterian 
congregations in England, passed gradually from Calvinism through 
Arminiauism to Unitarianism, of which Harvard College became 
the Rjiirihial centre. In 1812 there was but one chinch in America 
professedly Unitarian (that of King’s Chapel, Boston), though tho 
ministers of Boston generally licld Unitarian views. In 1815 
Belsham's account of the “State of tho Unitarian Churclies in 
Amei jca” (in his Life of Lindsei;, London, 1812) led to a controversy, 
the issue of which was tho distinct avow*al of Unitarian principles 
on the part of the liberal clergy of New England. Dr Clianning 
cainc forward as the prophet and chamidoii of American Uiiitar- 
ianism, though tlie older ho grow the more emphatically he re- 
pudiated sectarianism in every form. The Congregational body 
was thereby split into two sections, one of which styled thoniselvcs 
Unitarian Congregationalists, In 1825 the American UnitarittU 
Association was jormed, mainly for the ditlusiou of Unitarian 
literature and the support of poor congregations. At that tinio 
tlie Unitarian churches numbered about 122. Twenty yca’-s later 
they were some 280, while now they arc about 370. Tlie theological 
colleges of the body aic the Divinity School of Harvard University, 
which is, like Manehest<‘r New College, undeiiOTiunationul, and tho 
Theological Scliool of Mcadvillc As in England so in America 
the theology of Unitarians ha.s passed through marked changes, 
which have been attf*nded by conflicts more oi h‘ss acute From 
1815 to about 1836 a Bililical, scmi-iationalistie semi-siipci- 
naturalistic theology prevailed, iii the licnrt of which Chaniiiiig’s 
elevated ethical ideas were leimentnig and slowly jireparing a new 
birth. From 3836 forces sindi as.Bihlieal criticism, Carl vie and 
Kmci'soir.s “transcendentalism,” and Theodore Parker’s “absolute 
religion” opened tho’cia of modern theology, bringing A in ciican 
Unitarianism into living touch wdih the ]>hilo.soi»hy and theology 
of Germany. An effort in 1865 to biiug the right and lelt wings 
of tho hod}’’ into a closer confederation with a more pronounced 
profession of Christianity led to the iormation of a Fiee Religious 
Association on the broad basis of the love of truth and goodness. 
In the Western States tlio same controversy as to the basis of reli- 
gious association has been raging for more than ten ycar.s In May 
1886 a resolution was passed by the Western Uniiariaii Conference 
by a majonty of more than threo-fonrths adopting a jmrel}'^ ethical 
and uon-lheological basis. Tliis led to a sjdit in the body, and 
tho formation of a now Western Association on a distinctly Christum 
platfonn. The left wing of American Unitarians show greater sym- 
pathy with recent scientific sjxirulation and less fear of ))aiitheistic 
theories than is the ease with English Unitarians. The organs of 
the body aro The Unitarian Reincw 77mj Christ lan Jict/islcr 

(Boston), and The Unitarian (Chicago). 

LUeraturf — On Unitariiinisin In general, see Fock, Der SocininnUmun^ Kiel, 
1847; AtUitHnitarian IHograjihv, London, IS.’’!©; VwtananUm ea-hihilni 

in iU Actual Condition^ edited by J. J1 licaid, London, 3S4(>. On •ScK’mininbin and 
Unitarlanhin in I’oland and IrunHylvnnlu ; the above wui Kb ; the liistuilcul xkotrh 
of Thomas Kres in his transliitinn of the Hacovxan Catechnniy London, IHIK, 
J. J, Taylor in Theological IlevieWf Jan. 1868 ; Report of an Official ViMt to 
Tramylvama, by Alexander Cjordon, London, 3879 On Unitarianism in rnelnnd . 
Walluee's and Bearifs woiks; .1. J. Tsyler, A Retrospect of the Rehgious Life 
of England^ London, 1845, 3d cd., 187(1; Janies Mmtineuii, The Three Singes 
of Vmtarian Theology^ l/sndon, 1869; Bonet-Mnuiy, Early Sources of English 
Umtarian Chi'istianity^ Kni^llsh trans., London, 1884 ; Unitarian Christtanxly^ 
Ten Lectures on ihe Positive Aspects of Unitarian Thought and Doctrine, with 
pieface by Uev, J. Martlnesu, JD.D., London, 1881 On Unltaiiamsm in 
Ameiica Fock ; Bcaid ; J. H. Allen, Our Liberal Movement in Theology ^ 2d ed , 
Boston, 1883; The Year-Book of the Unitariasi Congregational Churches for 1SH7y 
Boston, 1880; Count Goblet d*Alvie11ii, The Contemporary Eeolution of Religious 
Thought m England, America, and India, Lnglish trans., 1885, (J. F S) 

UNITAS FBATRUM. See Mohavian Brethren. 
UNITED BRETHREN IN CHRIST, a body of Pro- 
testant Christians in the United States of America, which 
in 1886 included 4332 organized churches (4078 in 1877), 
185,103 members (143,881 in 1877), 1378 itinerant 
ministers, 890 loce.1 preachers, 3169 Sunday schools, with 
28,547 teachers and 179,729 scholars. The total value of 
church property held by the denomination was $3,345,064; 
the flinm raised for salaries, church building expenses, col- 
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leges, missions, and the like made a total of $842,700. The 
organksatiou of the church is Episcopal (six bishops, two 
of them missionary), but its polity combines features of 
the Methodist, Congregational, and Presbyterian systems. 
,The creed may be described as Arminian. The members 
are prohibited from joining secret societies, and from using 
alcohol or engaging in its manufacture or sale. In con- 
nexion with the denomination are a theological institution 
(39 students), ten colleges, and nino academies or semin- 
aries of a higher grade, with 62 professors, 64 other teachers, 
and 2486 students. There are 49 annual conferences, 46 of 
them in the United States. Two missions in the Sherbro 
country in West Africa have G Ainerican missionaries, 9 
churches, and 2631 members ; in Germany there are 10 
German missionaries, with 20 churches and 615 members. 

The dcnoniiuution originated in tin* labours of P, W, Ottcrbcin 
(1726‘-18ia), a native of Germany, who fame as a niisaionnrj’ to 
Lfincasfer, Pa., in 1752, and settled at Baltimore in 1774. He 
hccaino associated with Martin Bochin, a Mciinonite preacher, and 
also co-oj)orated with the Methodist ]jreachers when they came to 
Peniiflylvaiiia, The lirst annual conference was hold in 1800. 

UNITPH) KINGDOM, The, op Gekat Britain ani> 
Ireland is the ofiicial title, adopted in 1801, now applied 
to p]ngland, Scotland, and Ireland (see Great Britain). 
The total area is returned as 77,657,066 acres, or 121,339 
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square miles, — England and Wale- embracing 37,370,041 
acres (whereof Wales 4,721,633), Scotland 19,467,077, 
arid Ireland 20,819,947. The accompanying table gives 
the population of the counties according to the census of 
1881, and their parliamentary representation as determined 
by the Kedistribution Act of 1885. In the enumeration of 
the Scottish members of parliament, groups of burghs are 
included in the couutie.s containing the burghs whence 
they arc respectively named, while it is to be observed that 
Kinross county is united with Clackmannan, Nairn with 
Elgin, and Selkirk with Peebles. The addition of the 
nine university representatives (England, 5 ; Scotland, 2 ; 
Ireland, 2) brings the total membership of the House of 
(/ommons to 670. 

For the Islands in the British Seas the figures are as 
follows; — Isle of Man — 141,263 acres, population .53,558; 
Channel Islands — 48,322 acres, jiopulatiou 87,702. 

UNITED PKESP,YTEPtL\N CHUm^H, The, in point 
of numbers the third of the Presbyterian organizations of 
Scotland, was formed in J847 by the union of the United 
Secession and Relief Churches (see below). The doctrinal 
standards are those of the other Presbyterian churches of 
Scotland, and the fonnula employed at the ordination of 
ministers is similar to that of the E.stablishcd and Free 
Churches ; but adherence to the doctrinal standards is 
professed in view of the Declaratory Act of 1879, accord- 
I ing to whicli signatories “ are not required to approve of 
anything in the standards of the church which teaches or 
is supposed to teach compulsory or persecuting and intol- 
erant principles in religion,'^ and are allowed freedom of 
opinion on all points which, in the judgment of the church, 
do not enter into the substance of the faith. The denomina- 
tion in 1887 consisted of 32 presbyteries and 564 congrega- 
tions (518 in 1847), with a total membership of 182,063 
(175,066 in 1878; 178,195 in 1883), thus representing 
about 14 per cent, of the population of Scotland. The 
number of baptisms in 1886 w’as 9891 ; there were 887 
Sunday schools, with 11,994 teachers and 97,535 scholars, 
bcsidCsS 788 advanced Bible classes, with 30,535 scliolars. 
The total income of the chuivh in 1886 w'as £373,545 
(average for ten years from 1877 to 1886, £375,660) ; of 
tliis total £237,300 wah ordinary congregational income, 
and £136,245 missionary and benevolent income. I'he 
average stijiend jiaid to each minister was £259, 16s. lOd. 
There is a divinity hall in Edinburgh with L professors and 
(se.ssiou 1887-88) 111 students. The term of study is 
three years. The United Presbyterian Church has missi<ms 
j ID Jamaica (a synod with four presbyteries), Trinidad, 

I Kaffraria, Old Calabar, India, Cliina, Japan, and Spain. 

I The mission staff consists of 60 ordained l^uropeans, 22 
ordained natives, 8 medical missionaries, 3 European evan- 
gelists, and 19 female missionaries. Under these arc 502 
native evangelists, teachers, and other lieJpcis. In 1886 
the meinbeiship of the native congregations was 13,214 
(10,215 in 1881). In Jamaica there is a theological in- 
stitution. At the end of 1875 the denomination had 620 
congregatioas, with 190,212 members, but in June 1876 
98 of its congregations in England, with 20,207 members, 
were incorporated w'ith the English I'rcjsbytcnan Church. 

History.— -(1) United Streasum Chunh — The general 
causes which led to the first great secession from the 
Church of Scotland as by law established in 1688 liiivo 
already been briefly indicated under J^rksbyteiuaxism 
( see vol. xix. p. 685 ; compare also Scotland, (hfURCH 
OF, vol. xxi. p. 536 »(/.), Its immediate occasion rose out 
of an Act of Assembly of 1732 which irboli.shed the la.st 
remnant of pojiular election by enacting that, in cases 
w^hero patrons might neglect or decline to exercise their 
right of presentation, the minister was to be chosen, not 
by the congregation, but only by the elders and Protestant 
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heritors. The Act itself had been passed by the Assembly, 
although the presbyteries to which it had been previously 
submitted as an overture had disapproved of it by a 
large majority ; and in accordance with a previous Act 
(1730), which had taken away even the right of complaint, 
the protests of the dissentient majority were refused. In 
the following October Ebenezer Ekskink ( 7 .V.), minister 
of Stirling, who happened to be moderator of the synod 
of Perth and Stirling, preached a synod sermon, in the 
course of which he took occasion to refer to the Act in 
question as in his opinion unscriptural and unconstitutional.^ 
Home of his expressions were objected to by members of 
synod because “ tending to disquiet the peace of the church 
and imjmgning several Acts of Assembly and proceedings 
of church judicatories,” and after long and keen debate it 
was resolved that he should be censured for them. This 
judgment, on appeal, "was aflirmed by the Assembly in 
May 1733, whereupon Erskine iirotcsted to the effect that 
he held him.self still at liberty to teach the same truths 
and to testify against the same or similar evils on every 
proper occasion. This protest, in which he 'was joined by 
William Wilson, Alexander MoncriefT, and .James Fisher, 
ministers at Perth, Abernethy, and Kinclaven respectively, 
was regarded by the Assembly as contumacious, and the 
commission of Assembly was ordered to procure its re* 
tractation or to proceed to higher censures. In November 
acc(»rdingly the jirotesting ministers were severed from 
their charges, their churches declared vacant, and all min- 
isters of the clnirch prohibited i 10 m (‘in ploying them in 
any ministerial function. Tliey rej»Jied by jirotebting that 
they still adhered to the principles of the church, though 
now obliged to “ make a secc'ssiou from the prevailing 
j>arty in ecclesiastical courts,” maintainnig their continued 
riglit to discharge all the duties of tlie ministerial and 
l>astoral office “ according to tlic. word of God, the Con- 
fession of Faith, and the constitution of the church,” 
and appealing to the “ first free, faithful, and reforming 
General Assembly of the Church ol Scotland.” In De- 
cember 1733 they formally constituted themselvc-s into a 
j)resbytery, but for some tunc their meetings w'ere devoted 
almost entirely to prayer and religious conference. Tn 
1734 they ])ublishod their first “ testimony,” w'ith a state- 
nient of the grounds of their secession, which made pro- 
minent reference to the doctrinal laxity of previous General 
Asvsernldics. In 173G they proceeded to exercise “judicial 
])ower.s” as a church court, i»ublished a “judicial testi- 
mony, * and began to organize churches in various parts 
of the country. Having been joined by four other min- 
isters, including the wcll-lviiown Ealjili Erskine, they 
aj)pointed Mr Wilson professor of divinity. For these 
acts proceedings were again instituted against them in 
the Assembly, with the result that, having disowned the 
authority of that body in an “ act of declinature,” they 
were in 1740 all deposed and ordered to be ejected from 
their clmndies. Mcanw'hilo the members of the “Associate 
Presbytery ” and its adherents steadily increased, until in 
1745 there were forty-five congregations under its jurisdie- 
,tion, and it was reconstituted into an “ As.sociate Hynod.” 
A violent controversy arose the same year respecting the 
religious clause of the oath taken by burgesses in Edin- 
burgh, Glasgow, and Perth (“1 profess and allow with 
my heart the true religion presently jirofessed within this 
realm and aiitliorized by the laivs tliereof ”), and I’esulted 
ill April 1747 in a “breach,” when two bodies were 
formed, each claiming to be the “Associate Synod”; 
those who condemned the swearing of the burgess oath as 
sinful came to be popularly knowm as “ Antiburghers,” 
while the other party, who contended that abstinence from 

^ The passing of the Act was certainly nuconstitutional ; it was 
rescinded m 1734, “ because not made according to former Acts.” 
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it should not bo made a term of contuiunion, were desig- 
nated “ Ilurghers.” The Antiburgliers not only YefusecI 
to hold further friendly conference with the others, but 
ultimately went so far as to pass sentences of depositiois 
and the greater excommunication on the Erskines and 
other ministers who held the opposing view. 

The Associate (Antiburgher) {Synod held its first meeting; 
in Edinburgh in the liouse of Adam Gib (q,v,) on April 
10, 1747. It grew with considerable rapidity, and in 
1788 had ninety-four settled charges in Great Britain and 
nineteen in Ireland, besides a presbytery in America. For 
])uri)Oses of organization it was formed in that year int(» 
four provincial synods, and took the namo of “Tho 
General Associate Synod.” The “ new light ” controversies, 
as to the province of the civil magistrate in matters of 
religion led to the publication of a revised testimony 
in the “voluntary” scn.se in 1804, and in consequence 
]M‘Orie, the historian of Knox, W’ith three other brethren, 
withdrew to form the Constitutional Associate Presbytery, 
j The Associate (Burgher) Synod held its first meeting 
at Stirling on June 16, 1747. The number of congrega- 
tions under its charge rapidly increased, and within thirty 
years there were jiresbyterics in connexion wdth it in Ireland 
anti North America, as well as throughout Hcotland. In 
1782 the American presbyteries took the designation oS 
the Associate Beformed Church in America. About the 
year 1795 the “voluntary” controversy respecting the 
])ow^er of the civil magistrate in matters of religion arose 
w’ithin this synod also, and a large majority wus found to 
have adopted “new light ” views. This led in 1799 to 
tho secession of the “ Associate Presbytery,” which m 
1805 took the designation of the Associate Synod or 
Original Burgher Synod - 

In 1820 the General Associate or Antiburgher Synod 
(to the number of 129 congregations") united with tho 154 
congregations of the Associates or Burgher Synod. The 
body thus constituted, “The United Secession Church,” 
had increased by 1847 to 400 congregations, the whole of 
w'hich united in that year with the lielief Synod to fornv 
the United Presbyterian Church. 

(2) Jie/lef Chinch. — The Presbytery of lleliof was con- 
stituted in 1761 by three ministers of the Church of 
Scotland, one of whom w^as Thomas Gilukspie (7 r ), who 
had been deposed by the Assembly in 1752 for refusing 
to take ])art in the intrusion of unacceptable ministeis. 
Tho number of congregations under its charge increased 
with considerable rapidity, and a Belief Synod w^iis 
formed in 1773, which in 1847 had under its juri.sdictioo 
136 congi’ega lions ; of these 118 united with the United 
Secession Church in that year. Tho Belief Church issued 
no distinctive “testimonies,” and a certain breadth of view 
W’as show’ll m the formal declaration of their terms of 
communion, first made in 1773, which allow^cd occasional 
communion with those of the Episcopal and Independent 
persuasion who are “ visible saints.” A Belief theological 
hall was instituted in 1824. 

Sue MTCoirow, Jhsfon/ of fhr Ihnfed Secettsion CJnnch, 1841 , 
StiutliciN, JliHtonfot thc JlcHvf Chuirhf 1843 ; Mackelvie, Anmi^ 
ami of the United J'rcsl/ijtcriun Churchy 1873. 

UNITED PROVINCES. See Hocland. 

- The majority of this synod joined the rinirch ol Scotland m 
The small minority which still retained the name joined the OiiloimI 
Hccctlers (see next note) 111 1842, tho resultant "body assuming the 
dcsif'iiatioii of United Original Sccedcrs. A small nuijoiity (twenty- 
seven niimstcrH in all) of ilie Synod of Unite<l Original Seceders joim'd 
the Free Church in 18S2. A s>nod of Ihi.s name still oxwts, haTing 
under its jurisdiction four presbjteiics, with twenty-iuiie charges (ol 
which two are in Ii eland). 

® A dissentient remnant (eight congregations) of the General Asso- 
ciate Synod united with the Constitutional Associate Presbytery mj 
1827, the resultant body being called the Associate Synod of Origmal 
Seceders. 
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UNITED STATES 

PART I— HISTORY AND CONSTITUTION, 

C^yrtght% hf ^^xat^er yohnston. 


L COLONIZATION: 1607-1750. 

I, rpHOUQH the voyages of the Cabots (1497-98) along 
X the coast of North America were the ground 
which the English finally adopted as a basis for their claims 
on that continent, no very effective steps were taken to 
reduce the continent to possession until after 1606. Martin 
Frobisher (1576) failed in an attempt to explore Labrador. 
3ir Humphrey Gilbert (1578) failed in a similar attempt 
on the continent ; and in a second effort (1583) he was 
lost in a storm at sea on his return. In 1584 his half- 
brother Raleigh took up the work under commission from 
Queen Elizabeth. He sent two small vessels under Amidas 
and Barlow. They explored the south-central coast of 
what is now the United States, and returned with such 
flattering reports that the courtly Raleigh at once named 
the country Virginia, in honour of the queen, and sent out 
a colony. It was starved out in a year (1585). He sent 
another to the same place, Roanoke Island (1587), but it 
had disappeared when it was searched for three years after. 
Gosnold (1602) found a shorter route across the Atlantic, 
and spent a winter on an island off the present coast of 
Massachusetts ; but his men refused to stay longer. These 
are the official records of English explorations up to 1606; 
but it is pretty certain that fishing and trading voyages, of 
which no record was kept, were more common than has 
been supposed, and that they kept alive a knowledge of 
the country. 

2 . In 1606 James I. formed two companies by a single 
charter. To one, the London Company, he granted the 
North-American coast between 34® and 38® N. lat.; to 

es. the other, the Plymouth Company, whose membership 
was more in the west of England, he granted the coast 
between 41® and 45® N. lat. The intervening coast, 
between lat. 38® and 41®, or between the Rappahannock 
and Hudson rivers, was to be common to both, but neither 
was to plant a settlement within 1 00 miles of a previous 
settlement of the other. Each was to be governed by a 
council appointed by the king, and these councils were to 
appoint colonial councils of thirteen, with really absolute 
powers. Neither company did much in colonization ; the 
London Company gave up its charter in 1624, and the 
Plymouth Company, after a complete change of constitu- 
tion in 1620, surrendered its charter in 1635. But the 
London Company at least began the work of colonization, 
and the Plymouth Company parcelled out its grant to 
actual colonists. Above all, the charter of tlie two com- 
panies had granted the principle to which the colonists 
always appealed as the foundation of English colonization 
in North America, as the condition on which immigrants 
had entered it, irrevocable unless by mutual consent of 
crown and subjects : “ Also we do, for us, our heirs and 
successors, declare by these presents that all and every the 
persons, being our subjects, which shall go and inhabit 
within the said colony and plantation, and every their 
children and posterity, which shall happen to be born 
within any of the limits thereof, shall have and enjoy all 
liberties, franchises, and immunities of free denizens and 
natural subjects within any of our other dominions, to all 
intents and purposes as if they had been abiding and born 
within this our realm of England, or in any other of our 
dominions.’’ 

3 . The London Company was first in the field. A ship- 
load of the adventurers then swarming in London was sent 


out under Christopher Newpoit. He found a fine river. Settle- 
which he named after the king, and on its banks, within nient exf 
the present State of Virginia, he planted the settlement of 
Jamestown^ (13th May 1607). Misgovernment, dissen-^^^* 
sion, mismanagement, and starvation were almost too much 
for the infant colony, and several times the colonists were 
on the point of giving it up and going home. Twelve 
years were required to put Virginia on a sound footing, of Vir- 
By that time the liberal element in the London Company 
had got control of it, and granted the colonists a repro- 
sentative government. The year in which this house of 
burgesses met (1619) was the year in which African slaves 
were introduced into the colony from a Dutch vessel. 

4 - Separatists from the Church of England began the 
more northerly settlements. Driven from England, they 
found refuge in Holland. Thence returning for the moment 
to England, a company of 102 of them set sail for America 
in the “Mayflower,” landing (December 21 , 1620) at 
Plymouth, in the south-eastern part of the present State of Ply- 
of Massachusetts. The rigours of a new and cold country, «»outh ; 
combined with poverty and the payment of interest at 45 
per cent., made the early years of the Plymouth colony a 
desperate struggle for existence, but it survived. It had 
no special charter, but a licence from the Plymouth Com- 
pany. Other little towns were founded to the north of 
this settlement, and in 1629 these wore all embraced in a 
charter given by Charles 1. to the Governor and Company 
of Massachusetts Bay. This was a Puritan venture, com- of Mossa 
posed of men of higher social grade than the Plymouth chiwettii 
Separatists, and was meant to furnish a refuge for those 
who dreaded the ecclesiastical policy of the crown. The 
next year tLe company took the bold step of transferring 
its organization to America, so as to be out of the imme- 
diate notice of the crown and its agents. Eleven vessels 
took more than a thousand colonists over, and the real 
colony of Massachusetts was begun. 

5 . The charter of the London Company was surrendered 
to the crown, as has been said, in 1624; and the king 
thereafter disposed of the territory which had been gmntcd 

to it as he pleased. In 1632 the new colony of Maryland of Mary- 
was carved out of it for Lord Baltimore. In 1663 
territory to the south of the present State of Virginia was 
cut off from it and called Carolina, covering the present of Caro- 
States of North and South Carolina and Georgia. In 1729 bna; 
Carolina was divided into North and South Carolina ; and 
in 1732 the last of the colonies, Georgia, was organized, of 
Five distinct colonies were thus formed out of the original 
London Company’s grant. 

6 . When the Plymouth Company finally surrendered its 
charter in 1635, it had made one ineffectual attempt at 
colonization (1607) near the mouth of the Kennebec river, 
in Maine, and one complete colony, Massarhusetts Bay, 
had arisen within its territory. Another colony, that ol 
Plymouth, existed by licence. Massachusetts settlers 
without even a licence, were pouring into the vacant 

> ITie former settlement of Jamestown is now in James City county, 

Va., about 82 miles from the mouth of the James river. Jt was at 
first the capital of the colony, but began to decline when Williarasburgh 
was made the capital. Its death-blow was received when it was 
burned in 1676, during Bacon’s rebellion. It was not rebuilt, and 
has now almost disappeared. “Nothing remains but the nuns ol a 
church tower covered with iv3% and some old tonibstoiies. 'Hie river 
encroaches year by year, and the ground occupied by the original hut« 
is already submerged.” 

XXIII. — gz 
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of Con- territory to the south of Massachusetts, there to form the 
^ aecticut colonies of Connecticut and Rhode Island, afterwards 
chartered by the crown, 1662 and 1663. A few Wishing 
^JslAnd; villages to the north of Massachusetts, established under 
; !of Now Mason, were the nucleus of the colony 

Uanip. of New Hampshire. The present States of Vermont and 
' «hiro. Maine were not yet organized. Out of the original Ply- 
mouth Company’s grant were thus formed the colonies 
of Massachusetts, Connecticut, Rhode Island, and New 
Hampshire. The name New England was commonly 
" » applied to the whole territory from the beginning, having 
been first used by Captain John Smith in 1614. 

7 . Nine of the “old thirteen” colonies are thus ac- 
counted for. The remaining four fell in the territory 
between the two main grants, which was to be common to 
both companies, but was in fact never appropriated by 
either. The Spaniard had settled content^ly far to the 
south ; and the Frenchman, still bound by too many of 
the ancient ecclesiastical infiuences to contest supremacy 
with the Spaniard, had settled as far to the north as pos- 
.sible, in Canada. England had been so far released from 
ecclesiastical influences by the spread of the Reformation 
as to be prepared to contest supremacy with Spaniard, 
Frenchman, or any one else j but her lingering desires to 
avoid open conflict at any cheap rate hi^ tended to fix 
her settlements on the very choicest part of the coast, in 
the middle latitudes, — a fact which was to colour the 
whole future history of the continent. The concurrent 
claims of the two English companies in the central zone 
, seem to have deterred both of them from any attetnpt to 
interfere with the development of a colony there by the 
only other people of western Europe which was prepared 
The to grasp at such an opportunity. The Dutch (1609) sent 
out Henry Hudson, an Engli^man in their service, and 
‘ . he made the first close exploration of this central region. 

Dutch merchants thereupon set up a trading post at 
Manhodoes (the present city of New York), .where a 
government under the Dutch West India Company was 
' organized in 1621, when the Dutch states-general had 

granted the territory to it. The territory was named New 
« Netherland, and the town at the mouth of the Hudson 
river New Amsterdam. Sweden sent a colony to Dela- 
' ware Bay in 1638 ; but the attempt was never thoroughly 

backed, and in 1655 it was surrendered to the Dutch. 

8 . By the time of the Restoration in England, the 
northern and southern English colonies had developed so 
far that the existence of this alien element between them 
had come to be a recognized annoyance and danger. From 
the Hudson river to Maine, from the Savannah river to 
Delaware Bay, all was English. Roads had been roughly 
marked out ; ships were sailing along the respective coasts 
as if at home ; colonial governments were beginning to lean 
upon one another for support ; but between the two was 
a territory which might at any moment turn to hostility. 
There was an evidently growing disposition in New 
England to attempt the conquest of it unaided. When 
England and HolWd found themselves at war (1664), 
the opportunity arrived for a blow at Holland’s colonial 
possessions. An English army and fleet under Colonel 
Nichols touched at Boston, and, proceeding thence to New 
Amsterdam, took possession of the whole central territory. 
It had been granted by the king to his brother, the duke 
The of York, and the province and city were now named New 
colony York in honour of the new proprietor. The duke, the 
i^New saniQ granted a port of his territory to Berkeley and 
rf^New colony of New Jersey was the 

Jersey^ result. In 1681 the great parallelogram west of New 
of Penn- «lcr 8 ey was granted to Penn and called Pennsylvania. In 
e.flvania; the following year Penn bought from the duke of York the 
little piece of territory which remained united to Penn- 


sylvania until the revolution, then becoming the State of ef 
Delaware. The central territory thus funded tour of 
the “ old thirteen ” colonies, New England lour, and the 
southern portion five. 

9 . If there was any governing idea in the organization the 
of riie colonial governments, it was of the rudest kind ; 
and in fact each was allowed to be so largely modified by 
circumstances that, with a general similarity, there was 
the widest possible divergence. A general division of The 
the colonial governments is into charter, proprietary, and 
royal governments. The charter governments were Mats* ^ 
sachusetts, Connecticut, and Rhode Island. In these the 
colonial governments luui charters from the crown, giving 
the people, or freemen, the right to choose their own 
governors and other magistrates, to make their own laws, 
and to interpret and enforce them. Only Connecticut 
and Rhode Iriand kept their charters intact. The Massa- 
chusetts charter was cancelled by the crown judges (1684) 
under a quo warranto ; and in 1691 a new charter was 
granted. As it reserved to the crown the appointment of 
the governor, with an absolute veto on laws and after 
1726 on the election of the speaker of the lower house, 
Massachusetts was thus taken out of the class of purely 
charter colonies and put into that of a semi-royal colony. 

The proprietaiy colonies were New Hampshire, New York, The i 
New Jersey, Pennsylvania (including Delaware), Mary-P*J®** 
land, Carolina, and Georgia. These were granted to pro- 
prietors, who, as inducements to settlers, granted govern- 
mental privileges almost as liberal as those of the charter 
colonies. Only Pennsylvania, Delaware, and Maryland 
remained proprietary colonies down to the revolution, and 
in these the governor had a charter right of veto on legis- 
lation. Virginia became a royal colony in 1620, and New The i 
York as soon as its proprietor became king; and other 
proprietors, becoming tired of continual quarrels with the 
colonists, gradually surrendered their grants to the crown. 

New Hampshire, New York, New Jersey, North and South 
Carolina, and Georgia had thus become royal colonies 
before the revolution. In the royal colonies, commonly 
called provinces, the governors were appointed by the 
crown, and had an absolute veto on legislation. There 
were thus at last three proprietaiy, seven royal, one semi- 
royal, and two charter colonies. 

xo. The two charter colonies were simple representative Bep 
democracies, having the power to legislate without even a 
practical appeal to the crown, and having no royal gover- 
nor or agent within their bordera Their systems were 
the high-water mark to which the desires and claims of 
the other colonies gradually approached. Massachusetts 
and the proprietary colonies were very nearly on a level 
with them ; and the royal or proprietary governor’s veto 
power was rather an annoyance than a fundamental differ- 
ence. Bat in all the colonies representative governments 
had forced their way, and had very early taken a bi- 
cameral shape. In the charter colonies and Massachusetts 
the lower house was chosen by the towns and the upper 
house from the people at large, and the two houses made 
up the “assembly.” In Pennsylvania and Delaware there 
was but one house. In the royal colonies and in Mary- 
land the lower house alone was elected by the people ; the 
upper house, or council, was chosen by the crown through 
the governor; and the assent of all three elements was 
essential to legislation. In the final revolution the charter 
colonies did not change their governments at all ; they 
already had what they wanted. The revolution wim con- 
summated in the other colonies by the assumption of 
power by the lower or popular house, usually known as 
the “assembly,” the governor or council, or both, being 
ousted. 

II. All these governmental organizations take a pro* 
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Town minent place in American history, and had a strong influ- 
ence om the ultimate development of the tFnited States ; 

psdia. touched the life of the people at compara* 

tively few points. A more marked and important distinc- 
tion is in the local organissations of the northern and 
southern colonies. All the southern colonies began as 
proprietary governments. Settlers went there as indi- 
viduals connected only with the colony. To the individual 
the colony was the great political factor ; his only other 
connexion was with his parish, to which the colony allowed 
few political functions ; and, where political power touched 
him at all, it was through the colony. In time it became 
necessary to allow political powers to the parish or county, 
but they were really more judicial than political. ** The 
southern county was a molded English shire, with the 
towns left out.” The whole tendency shows the character 
of the immigration in this part of the country, from Eng- 
lish districts outside of the influence of the towns. 

The 12 . In New England local organisation was quite 

town diflorent. A good example is the town of Dorchester. 

ttystom. Organized (March 20, 1630) in Plymouth, England, when 
its people were on the point of embarkation for America, 
it took the shape of a distinct town and church before they 
went on bhi] aboard. Its civil and ecclesiastical organization 
were complete before they landed in Massachusetts Bay and 
came under the jurisdiction of a chartered company. Its 
people governed themselves, in their town government, in 
all but a few points, in which the colony asserted superi- 
ority. As the colony^s claims increased, the town's dis- 
satisfaction increased. In 1635 the town migrated in a 
body, with its civil and ecclesiastical organization still 
intact, into the vacant territory of Connecticut, and there 
became the town of Windsor. Here, uniting with other 
towns, which had migrated in a similar fashion, it formed 
the new Commonwealth of Connecticut, in which the local 
liberty of the towns was fully secured in the frame of 
government. Khode Island was formed in the same way, 
by sejiarate towns ; Vermont afterwards in the same way ; 
and the towns of the parent colony of Massachusetts 
learned to claim a larger liberty than bad been possible at 
flrst. Thus, all through New England, the local town 
organizations came to monopolize almost all ordinary 
governmental powers; and the counties to which the 
towns belonged were judicial, not political, units, marking 
merely the jurisdiction of the sheriff. In the annual town 
meetings, and in special meetings from time to time, the 
freemen exercised without any formal grant the |X)wers of 
self-taxation, of expenditure of taxation, of trial by jury, 
and of a complete local government. Further, the lower 
houses of their colonial legislatures wore made up of gene- 
rally equal representatioiib from the towns, wliile the upper 
houses wore chosen from the colony at large. In this was 
the germ of the subsequent development of the United 
States senate, in which the States are equally represented, 
and of the house of representatives, representing the 
people numerically 104, 105, 109, 110). 

I 13 . The two opposite systems of the north and south 
found a field for conflict in the organization of the central 
territory alter its acquisition (§ 8 ). The crown agents 
were strongly disposed to follow the more centralized 
system of the southern colonies, though Penn, having 
organized counties and restricted his legislature to a single 
house, based it on the counties. In New York and New 
Jersey the Dutch system of ** ^latroonships " had left a 
simulacrum of local independence, and a stronger tendency 
in the same direction came in through immigration from 
New England To encourage this immigration, the New 
Jersey proprietors gave town pow-ers to many of them ; 
and some of the New Jersey towns were merely trans- 
planted New England towns. But the middle colonies 
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never arrived at any distinct system ; at the best, their 
system was a conglomerate. Much the same result has 
been reached in the new Western States, organized under 
the care of the Federal Government, where the New Eng- 
land immigration has brought with it a demand for local 
self-government which has resulted in a compromise 
between the two systems of town units and county units. 

14 . Ecclesiastical divisions wore at flrst as strong aslScdeti. 
civil diversities. The New England colonies were Congre- 
gational, and these churches were established and 8 up-*^“*“** 
ported by law, except in Rhode Island, where the Ikiptists 
were numerically superior. In the royal colonies generally 
there was a steady disiiosition to establish the Church of 
England, and it was more or less successful In language 
there were striking dissimilarities, due to a most hetero- 
geneous immigration. It was said that every language of 
Europe could be found in the colony of Pennsylvania. 

But, after all, this diversity had no indications of persist- 
ence ; the immigration in each case had been too small to Immigr. 
support itself. Very little of the wonderful increase of^ion, 
American population between 1607 and 1750 was due to 
immigration; most of it had conic ftum natuial increase. 

After the first outflow from Old to New England, in 
1630-31, emigration was checked at first by tlni changing 
circumstances of the struggle between the people and the 
king, and, when the struggle was over, by the better-known 
difficulties of life in the colonies. Franklin, in 1 7.51, when 
he estimated that there were ^*near a million English souls " 
in the colonies, thought that scarce eighty thousand had 
been brought over by soa. No matter how diverse the 
small immigration might have been on its arrival, there 
was a steady pressure on its descendants to turn them into 
Englishmen ; and it was very successful. When White- 
field, the revivalist, visited America about 1740, he found 
the [Kipulation sufficiently homogeneous for his preaching 
to take effect, all the way from Georgia to New England. 

The same tendency shows itself in the complete freedom 
of intercolonial migration. Men went from one colony to 
anothei, or held estates, or took inlieritanccs m different 
colonies, witiiout the slightest notion that they were under 
any essentially diverse political conditions. The whole 
coast, from Nova Hcotia to the Spanish po.s 8 essions in 
Florida, was one in all essential circumstances ; and there 
was only the need of some sudden shock to crystallize it 
into a real political unity. Hardly anything in history is 
more impresbivo than this mustering of Englishmen on the 
Atlantic coast of North America, their organization of 
natural and simple governments, and their preparations for 
the final march of 3000 miles westward, unless it be the 
utter ignorance of the home Government and people that 
any such process was going on. 

r 5 . This ignorance had one singular effect in completing Demo 
the difference between the new and the old country. An crao 
odd belief that European plants and animals degenerated 
in size and quality on transplantation U> the western con- 
tinent was persistent at the time even among learned men 
in Europe, and Jefferson felt bound to take great pains to 
combat it so late as the end of the 18th centiiiy. That 
passage in Thackeray’s Vir(finmn% nlicre tlx h(‘ad of the 
elder Virginian branch of the family leturns to England, 
to be treated with contempt and indifference by the 
younger branch which had remained at home, indicates 
the state of mind among the influential cla«^ses in England 
which bent them against any admib‘<ion of Americans to 
the honours or privileges ot the English higher eJasse'*. 

A few titles were given; entails were maintained in the 
southern colonies; but there neio no such systematic 
efforts as are necessary to maintain an aiistocratic class. 

This may have been gratifying to the ruling class in 
England ; but it was in reality an unconsciously system- 
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atic effort to develop democracy in the English colonies in 
North America, In combination with the free represen- 
tative institutions which had taken root there, it was 
very successful, and, when the final struggle between the 
English ruling class and the colonists took shape, the 
former had singularly few friends or allies in the colonies. 
What the results might have been if efforts had been made 
to build up a titled class in the colonies, with entailed 
revenues and hereditary privileges in the upper houses of 
the colonial legislatures, is not easy to imagine ; but the 
prejudices of the privileged classes at home eliminated this 
factor from the problem. Every influence conduced to 
make the American commonwealths representative demo- 
cracies; and the reservation of crown influence in the 
functions of the governors or the appointment of the council 
was merely a dam which, was sure to be broken down as 
development increased. 

1 6 . Social circumstances had all the features of life in 
a new country, aggravated by the difficulties of inter-com- 
municatiou at that time. In the southern and middle 
colonies there was a rude abundance, so that, however 
much the want of luxuries might be felt, there was no lack 
of the necessaries of life. The growth of tobacco, indigo, 
and rice in the southern colonies was so large a source of 
wealth that luxury in that part of the country had taken 
a more pronounced form than in the others. The southern 
[»lanter, trained in Englisli schools and universities and 
admitted to the lilnglish bar, was more like an English 
gentleman in a condition of temporary retirement than an 
American colonist. The settler of the middle colonies was 
the ordinary agriculturist. The hardships of colonial life 
were the special Jot of the New England colonist. For 
some reason — perhaps because the forests retained the snow 
on the ground — the New England winters were more severe 
than they are now. The rudely built house, with its 
enormous chimney attracting draughts of outer air from 
every point, was a poor protection against the cold. 
Travel, difficult enough at the best, became impossible in 
winter, unless the snow rose so high as to blot out the 
roads and permit the traveller to drive his sledge across 
country. Medical and surgical attendance was scarce in 
summer, and hardly dreamed of in winter. The religious 
feeling of the people was against amusements of all kinds, 
except going to funerals, an occasional dinner, and the 
restricted cr\,joyments of courtship.' It was a point of 
honour or of religious feeling to exclude luxury from 
church equipment : stoves were not known in Connecticut 
churches until the beginning of this century, and yet new- 
born infants were taken to church for baptism in the 
bitterest weather.^ 

17 . Wealth in the southern colonies was sufficient to 
give the better classes there an education of a very high 
order ; and they in turn, by virtue of their political and 
social leadership, imparted something of their acquisitions 
to those below them. In the middle colonies commercial 
pursuits and those interests which go to make men of 
affairs had something of the same influence on special 
classes. In New England education was more general, 
even though it had no such advantages for special classes 
as at the south. The first immigration into New England 
contained an unusually large proportion of English uni- 
versity men, particularly among the ministers. These 

^ An extract from a New England diary of 1716 will give some 
notion of social circumstances at that comparatively late period. 

Lord’s Bay, Jany. 15. An extraordinary cold Storm of wind and 
Snow. Blows much as coming home at Noon and mo holds on. Bread 
was frozen at the Lord's table ; Mr Pemberton administered. Came 
not out to afternoon exercise. Though *twas so cold, yet John 
Tuckernian was baptised. At six a-clock my ink freezes so that I can 
hardly write by a good fire in my wive's chamber. Yet was very 
comfortable at meeting. Lam Leo.** 
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fixed the mould into which their descendants have been 
run, and New England's influence in the UniteS States 
has been due largely to them. The town system added to 
their influence. Owing to it the ebbing and flowing of 
population through New England was not blind or unor- 
ganized. Every little town was a skeleton battalion, to be 
filled up by subsequent increase and immigration ; and the 
ministers and other professional men made a multitude of 
successors for themselves, with all their own ideas. Con- 
sidering the execrable quality of school and college in- 
struction in New England, as elsewhere at the time, it is 
very remarkable that, as the original supply of university 
bred leaders died off, there was a full crop of American' 
bred men quite prepared to take their places and carry or 
their work. Here were Harvard and Yale, the two lead- 
ing colleges of the country, which in 1760 had six: — 
Harvard College, in Massachusetts (founded in 1636); 
William and Mary College, in Virginia (1692) ; Yale 
College, in Connecticut (1700) ; Princeton College, in New 
Jersey (1746); Pennsylvania University (1749); and 
King's, now Columbia, College, in New York (1754). 

18 . Shipwrights had been sent to Virginia at an early Corn- 
date; but shipbuilding never made great head in 
southern colonies, in spite of the fact that they had all the 
materials for it in abundance. At a later period ships 
were built, and it was not uncommon for planters to have 
their private docks on their own plantations, where their 
ships were freighted for Europe. But such building was 
individual : each planter built only for himself. The first 
vessel built by Eurojieans in this ])art of the continent was 
constructed by Adrian Block at New Amsterdam (1614). 

Many small vessels were built at the mouth of the 
Hudson river under Dutch and English domination, but 
New York's commercial supremacy did not fairly begin 
until after the revolution. Perhaps the hardships of life 

in New England made its people prefer water to land ; at 
any rate they took to shipbuilding early and carried it on 
diligently and successfully. Plymouth built a little vessel 
before the settlement was five years old, and Massacliusctis 
another, the “ Blessing of the Bay ” (1631). Before 1650 
New England vessels had begun the general foreign trade, 
from port to port, which combined exportation with a 
foreign coasting trade and mercantile business, the form in 
which New England commercial enterprise was to show 
itself most strongly. Before 1724 English ship-carpenters 
complained of the competition of the Americans, and in 
1760 the colonies wore building new ships at the rate of 
about 20,000 tons a year, most of them being sold in 
England. 

1 9 . The earliest manufactures in the colonies were natur- Manu- 
ally those of the simplest kind, the products of sawmills, 
grist-mills, and tanneries, and home-made cloth. The 
search for ores, however, had been a prime cause of immi- 
gration with many of the settlers, and they turned almost 

at once to mining and metallurgy. Most of their efforts 
failed, in spite of “ premiums,'^ bounties, and monopolies 
for terms of years granted by the colonial legislatures. 

To this the production of iron was an exception. It w^ 
produced, from the beginning of the 18th century, in 
western Massachusetts and Connecticut, in eastern New 
York, in northern New Jersey, and in eastern Pennsyl- 
vania. All these districts were about on a level, until the 
adaptation of the furnaces to the use of anthracite coal 
drove the New England and New York districts, which 
had de[>ended on wood as fuel, almost out of competition 
(§ 210). Until that lime iron production was a leading 
New England industry. Not only were the various pro- 
ducts of iron exported largely ; the manufacture of nmls, 
and of other artides which could be made by an industrious 
agricultural population in winter and stormy weather, was 
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a home industry ” on whicli New Englanders depended 
for mudi of their support. 

The 20 . The colonial system of England differed in no 
English respect from tibat of other European nations of the time ; 
colOTial pjoi)a,tly none of them could have conceived any other as 
«y 8 posaible. The colonies were to be depots for the distri- 
bution of home products on a new soil ; whenever they 
assumed any other functions they were to be checked. 
The attempts of the Americans to engage in commerce 
with other nations, their shipbuilding, and their growing 
manufactures wero, in appearance, deductions from the 
general market of English producers, and the home Gov- 
ernment felt itself bound to interfere. Virginia claimed, 
by charter-right, the power to trade freely with foreign 
nations ; and Virginia was notoriously on the side of the 
Stuarts against the Parliament. In 1651 parliament 
The passed the Navigation Act, forbidding the carrying of 
Naviga- colonial produce to England unless in English or colonial 
Laws vessels, with an English captain and crew. By the Act 
of 1661 the reach of tlie system was extended. Sugar, 
tobacco, indigo, and other “enumerated articles,’* grown 
or manufactured in the colonies, were not to be shipped 
to any country but England. All that was necessary to 
make this part of the work complete was to add to the 
“enumerated articles,” from time to time, any which 
should become important colonial products. The cap-stone 
was placed on the system in 1663, when the exportation 
of Euroi}oan products to the colonies was forbidden unless 
in vessels owned and loaded as in the preceding Acts and 
loaded in England. Virginia’s commerce withered at once 
under the enforcement of the system. New England, 
allowed to evade the system by Cromwell for political 
reasons, continued to evade it thereafter by smuggling and 
bold seamanship. 

Restrict- 21 . In 1699, on complaint of English manufacturers 
ive laws. the colonists were cutting them out of their foreign 
wool markets, parliament enacted that no wool or woollen 
manufactures should be shipped from any of the colonies, 
under j)enalty of forfeiture of ship and cargo. This was 
the first fruits of the appointment of the Board of Trade 
and Plantations three years before. From this time until 
the revolution, this body was never idle ; but, as its work 
was almost confined to schemes for checking or destroying 
the trade and manufactures of the plantations, it cannot be 
said to have done them any great service. It was con- 
tinually spurring on colonial governors to turn their people 
to the ])roduction of naval stores, or to any occupation 
which would divert them from manufactures; and the 
governors, between fear of the legislatures which paid their 
salaries and of the Board which was watcliing them 
narrowly, had evidently no easy position. At intervals 
the Board heard the complaints of English manufacturers, 
and framed remedial bills for parliament. From 1718 the 
manufacture of iron was considered i)articularly obnoxious ; 
and, so late as 1766, Pitt himself asserted the right and 
duty of pajliament to “ bind the trade and confine the 
manufactures ” of the colonies, and to do all but tax them 
without representation. In 1719 parliament passed its 
first prohibition of iron manufactures in the colonies ; and 
in 1750 it forbade under penalties the maintaiinng of iron- 
mills, slitting or rolling mills, plating-forges, ard steel- 
furnaces in the colonics. At the same time, but as a 
favour to English manufacturers, it allowed tlie importa- 
tion of American bar-iron into England, as it was cheaper 
and better than the Swedish. Before this, in 1731, parlia- 
ment had forbidden the manufacture or exportation of hats 
in or from the colonies, and even their transportation from 
one colony to another. All these Acts, and others of a kin- 
dred nature, were persistently evaded or defied; but the con- 
stant training in this direction was not a good one for the 


maintenance of the connexion between che colonies and 
the mother country, after the interested classes in the 
colonies should become numerous and their interests large. 
Unluckily for the connexion, the arrival at this point was 
just the time when the attempt was first made to enforce 
the Acts with vigour (§ 38). 

22 . English imports from the North-American colonies The 
amounted to £395,000 in 1700, £574,000 in 1730, and-^w^ncap 
£761,000 in 1760 ; the exports to the colonies in the same 

years were £344,000, £537,000, and £2,612,000. In 
spite of parliamentary exactions and interferences, a great 
and entirely new market had been opened to English trade. 

The difference between the year 1 606, when there was not 
an English settler on the North American continent, and 
1760, Avhen there were a million and a half with a groat 
and growing commerce, is remarkable. It is still more 
remarkable when one considers that this population was 
already nearly ono-fourth of tliat of England and Wales. 

Its growth, however, steadily increased the difficulties of 
maintaining the English system of control, which consisted 
mainly in the interference of the governors with legislation 
proposed by the assemblies. As the numbers and material 
interests of the subjects increased, the necessities for 
governmental interference increased with thorn, and yet 
the power of the subjects to coerce the governors increased 
as well. Only time was needed to bring the divergence 
to a point where change of policy must ha\e disruption as 
its only alternative. 

23 . Merely material prosperity, the development of Religious 
wealth and comfort, was very far from the w'hole work of freedom, 
the colonics. In spite of attempts in almost every colony 

to establish some form of religious belief on a government 
foundation, religious freedom had really come to picvAil 
to an extent very uncommon elsewhere at the time. Even 
j in New England, where the theory of the state as an 
isolated opportunity for the practice of a particular form 
I of worship had been held most strongly, persecution was 
I directed chiefly against tlie Quakers, and that mainly on 
semi-political grounds, because of their determination to 
annoy congregations in their worship or to outrage some 
feeling of pr^»priety. As soon as it came to be realized 
that the easiest method to deprive them of the power of 
annoyance was to ignore them, that method adopted ; 
indeed, two of the New England colonies took Iiardly any 
other method from the beginning, 

24 . In political work the colonics hud been \ery sue- Political 
cessful. They had built up thirteen distinct political freedom, 
units, representative democracies so simple and natural in 

their political structure that time has hardly changed the 
essential nature of the American State governments. In 
80 doing, the Americans wore really laying the foundations 
of the future national structure, for there is haidly a suc- 
cessful feature in the present national government which 
was not dciived or directly copied from the original colonial 
growths ; while the absolutely new features, such as the 
electoral system 119), introduced into the national 

system by way of experiment, have almost as generally 
proved failures, and have been diverted from their original 
purposes or have become obsolete. 


11. THE STRUGGLE FOR EXPANSION. K.'iO 63. 

25 . The English settlements along the Atlantic had 
covered the narrow strip of coast territory (piite thoroughly 
before it was possible to think of exj>ansion westward. 
Since about 1605 Canada had been undisputedly in the The 
hands of the French. Their traders and missionaries had 
entered the present western TTnited States ; ^Marquette and 
Joliet (1673) and La Salle (16S2) had explored the upper 
Mississippi river, and others, following their track, had 
explored most of the Mississippi valley and liad built forts 
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in various parts of it. About 1700 the French opened 
ground at the mouth of the Mississippi; D’Iberville 
(1702) founded Mobile and the French Mississippi Com- 
[)any (1718) founded the city of New Orleans. Consistent 
design, foil^ at last only by failure of material, marks the 
proceedings of the French commanders in America for 
the next thirty years. New Orleans and Quebec were 
the extremities of a line of well-placed forts which were 
to secure the whole Missisbippi valley, and to confine the 
English settlements' for ever to the btrip of land along 
the coast bounded on the west by the Appalachian or 
Alleghany range of mountains, which is parallel to the 
coast and has but one important break in its barrier, the 
opening through which the Hudson river flows. The 
practical genius of the French plans is shown by the fact 
that so many of these old forts have since become the 
sites of great and flourishing western cities : Natchez, Vin- 
cennes, J’eoria, Fort Wayne, Toledo, Detroit, Ogdensburgh, 
and Montreal either are built on or are so near to the 
old forts 08 to testify to the skill and foresight against 
which the English colonies had to contend. To this whole 
territory, extending from the mouth of the Mississippi to 
that of the St Lawrence, covering even the western part 
of the present State of New York, the name of New 
France was given. The English possessions, extending in 
hardly any place more than a hundred miles from the 
ocean, except where the Dutch had long ago planted the 
outpost of Fort Orange, or Albany, on the upper Hudson, 
were generally restricted to the immediate neighbourhood 
of the coast, to which the early population had naturally 
clung as its base of supplies. 

Weak- 26 . The French difficulties were even greater than those 
of of the English, The French people had never had that 

FVench emigration which had given the English colonies 

impetus. l<>en where the French settled 
they showed more of a dis[iosition to coalesce with the 
native population than to form a homogeneous people. 
The French were commonly far stronger with the Indians 
than were the English ; but, at the end of a hundred and 
fifty years, when the English colonists numbered a million 
and a quarter, all animated by the same political purposes, 
the population of all New France was only about 100,000, 
and it is doubtful whether there were 7500 in the whole 
Mississippi valley. The whole French system, wisely as 
it was designed, was subject to constant and fatal inter- ' 
ference from a corrupt court. Its own organization was I 
hampered by attempts to introduce the feudal features 
of home social life. A way was thus opened to exactions | 
from every agent of the court, to which the people sub - 1 
niitted with bereditaiy patience, but which were fatal to i 
all healthy development. Perhaps worst of all was the 
natural and inevitable formation of the French line of 
claims. Trending westward from Quebec to meet the 
northward line of forts from New Orleans, it was bent at 
the junction of the two parts, about Detroit, and its most 
important part lay right athwart the path of advancing 
English migration, ^e English wave was thus to strike 
the weaker hrench line in flank and at its weakest point, 
so that the final issue could not in any event have been 
doubtful. The French and Indian war probably only 
hastened the result 

«Dcer- 27 . There had been wars between the French and the 

colonial English colonies since the accession of William and Mary, 
mostly accessory to wars between the mother countries. 
The colonies h^ taken part in the wai^ ended by the 
peace of Byswick (1697), the peace of Utrecht (1713), 
and the peace of Alx-la-Chapelle (1748). llie alliance of 
the French and Indians made all these struggles wretched 
experiences for the English. The province of Canada 
became a prison-pen, where captives were held to ran- 
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som or adopted into savage tribes. Outlying settlements 
were Ixroken up, or forced to expend a large part of their 
energy in wati^ful self-defence; and it required all the 
persistence of the English colonies to continue their steady 
forward movement. Nevertheless they even undertook 
offensive operations. They captured Port Boyal in 169(^ 
but it was given up to the French in 1697. They cai)- 
tured it again in 1710, and this time it was kept, with 
most of Acadia, which was now to be known as Nova 
Beotia. In 1745 the colonies took the strongest French 
fortress, Louisburgh, on Cape Breton Island, with very 
little assistance from the home Qovernment. Their land ex- 
peditions against Montreal and Quebec were unsuccessful, 
the reason for failure being usually defective tran 8 |X)rt 

28 . In the treaties which closed these wars, the interests The 
of the colonies mot with little consideration. The most 
notable instance of this was the 12 th article of the treaty 

of Utrecht, by which an English company was secured the 
exclusive right to carry African slaves into American ports. 
Originally meant to obtain the Spanish trade in negroes, 
the company bad influence enough to commit the ci'own 
to a steady support of the African slave-trade in its own 
colonies. Again and again the English leginlatures in North 
America attempted to stop the slave-trade, and w'ore pre- 
vented by the royal veto. This will serve to explain a 
passage in Jefferson’s first draft of the Ameiican Declara- 
tion of Independence, as follows; — “Ho [the king] has 

waged cruel war against human nature itself. 

Determined to keep open a market where men should be 
bought and sold, he has prostituted his negative for sup- 
pressing every legislative attempt to prohibit 01 to restrain 
this execrable commerce.” 

29 . All jiarties seem to have felt that the peace of Aix- 
la-Chapelle was but a truce at the best ; and the French 
court seems to have come at last to some comprehension 
of its extensive op|)ortuaitios and duties in North America. 

With its tardy sympathy, its agents on the new continent 
began the erection of barriers against the great wave of 
English westward migration which was just appearing 
over the crest of the Alieghanies. it was too late, how- 
ever, for the English colonies were really able to sustain 
themselves against the French colonies and court together. 

Their surveyors (1747) had crossed the crests of the moun- 
tains. and had brought back appetizing accounts of the 
quality of the lands which lay beyond. The Ohio Ck>m The Ohi 
pany (1749), formed partly of Virginian speculators and C’ompaii 
partly of Englishmen, had obtained a grant of 500,000 
acres of land in the western part of Pennsylvania (then 
supposed to be a part of Virginia), with a monopoly of the 
Indian trade. As the grant was completely on the western 

side of the Alieghanies, and was the first English intrusion 
into the Ohio valley, it behoved the French to meet the 
step with prompt action. Their agents traversed the Ohio 
country, making treaties with the Indians and burying 
lead plates inscribed with the lilies of France and a state- 
ment of the French claims. The erection of the Ohio 
Company’s first fort (1752) brought ou the crisis. The main 
line of French forts was too far away to be any check upon 
it. The French leaders therefore ^an to push a brancli 
line eastward into the disputed territory. Their first work 
(1753) was put up at Presque Isle (now Erie), about 100 
miles north of the Ohio Company's fort. The citadel oi 
the disputed territory had been begun on the spot where 
Pittsburgh now stands, where the Allegheny and Monon- 
gahela unite to form the Ohio river. Governor Dinwiddle, 
of Virginia, had obtained the right to erect the fort by 
treaty with the Indians. From Presque Isle the French 
began running a line of forts south, through the present 
“ oil district of Pennsylvania^ towards the headquarters of 
the English. 
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30 . Wastmgton was then a land-surveyor, barely of 
age ; but he was the agent whom Dinwiddle selected to 
carry an ultimatum to the French at Presque Isle. After 
a perilous winter passage through the wilderness, he found 
that the French had no intention of evacuating their posi- 
tions, and returned Virginia at once (January 1754) 
voted money and men to maintain the western claims of 
the colonies ; and Washington was sent with 400 provincial 
troops to secure the half-built fort at the head of the Ohio. 
The French were also pushing for that plaea They won 
' in the race, drove away the English workmen, and finished 
Fort Du Quesne, named after their governor. Washington, 
compelled to stop and fortify his position, won the first 
skirmish of the war with the French advanced guard, but 
was forced to surrender on terms (July 4, 1764). The 
usual incidents of a general Indian warfare followed for 
the rest of the year. 

The 31 . Both Governments began to ship regular troops to 
America, though there was no formal declaration of war 

Jn^an marked by the surprise 

and defeat of Braddock, a gallant and opinionated British 
officer who commanded an expedition against Fort Du 
Quesne, by the complete conquest of Nova Scotia, and by 
the defeat of the French, under their princiiml officer, 
Dieskau, at Lake George, in New York, by a force of pro- 
vincial troops under Sir William Johnson. In 1756 the 
greatest of French Canadian governors, Montcalm, arrived ; 
and the tide of war went steadily against the English. 
The officers sent out by the home Government were incom- 
petent, and they generally declined to draw on the colonists 
for advice. Montcalm found them an easy prey ; and his 
lines were steadily maintained at the point where they had 
been when Washington surrendered at Fort Necessity. 
Pitt’s entrance to the Newcastle ministry (June 1757) 
changed all this. For the first time the colonies found a 
man who showed a sympathy with them and a willingness 
to use them. Their legislatures were summoned into 
counsel as to the conduct of the war ; and their alacrity 
in response was an augury of a change in its fortune. 
Incompetent officers were weeded out, with little regard to 
&mily or court influence. The whole force of the colonies 
was gathered up, and in 1758 was launched at the French. 
All western New York was cleared of the enemy at a 
blow; Fort Du Quesne was taken and renamed Fort 
Pitt ; Louisburgh, which had been restored to France at 
Aix-la-Chapelle, was again taken ; and the only failure of 
the year was the dreadful butchery of the English in 
assaulting the walls of Ticonderoga. Louisburgh made an 
excellent point of attack against Quebec, and Montcalm 
was forced to draw off nearly all his troops elsewhere for 
the defence of his principal post. The year 1759 was 
therefore begun by the capture of Ticonderoga and almost 
all the French posts within the present United States, and 
was crowned by Wolfe’s capture of the towe^^lng walls of 
Quebec. In 1760, while George II. lay dying, the con- 
quest of Canada was completed, and the dream of a great 
French empire in North America disappeared for ever. 

32 . The war continued through the first three years of 
George III., and the colonies took part in tlie capture of 
Havana after Spain had entered the struggle as an ally of 

Peace of France. The peace of Paris, which put an end to the war, 

Peris, restored Havana to Spain, in exchange for Florida, which 
now became English. France retired from North America, 
giving to Simin all her claims west of the Mississippi and 
that small portion east of the Mississippi which surrounds 
New Orleans, and to England the remainder of tbe con- 
tinent east of the Mississippi. Spain retained for her 
territory the name of Louisiana, originally given by the 
French. The rest of the continent was now the English 
colonies of North America.” 
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33 . It is evident now that the French and Indian war ^ ^ ' 
was the prelude to the American revolution. It trained 

the officers and men for the final struggle. It released the 
colonies from the pressure of the French in Canada so [ 

suddenly that the consciousness of tiieir own strength cams 
at the same instant with the removal of the ancient barrier 
to it. It united the colonies for the first time ; few things 
are more significant of the development of the colonies 
than the outburst of plans for colonial union between 
1748 and 1755, the most promising, though it finally 
failed, being that of Franklin (1754) at the Albany con- 
ference of Indian commissioners from the various colonies. 

The practical union of the colonies, however, was so 
evident that it might have been foreseen that they would 
now unite instinctively against any common enemy, even 
the mother country. 

34 . The war, too, while it obtained its main object in the The con- , 
view of the colonies — an unlimited western expansion, — 
brought the seeds of enmity between them and the crown. *®"^^*7* ‘ 
The claims of the English on the continent, as has been 

said, were based on the voyages of the Cabots. Under 
them the crown had granted in the charters of Massa- 
chusetts, Connecticut, Virginia, North and South Carolina, 
and Georgia a western extension at first to the I'acific 
Ocean and finally to the Mississippi. This was what the 
colonies had fought for ; and yet at the end of the war 
(1763) a royal proclamation was issued forbidding present 
land sales west of the Alleghanies and practically reserving 
the conquered territory as a crown domain. In this, if in 
nothing else, lay the seeds of the coming revolution, as it 
afterwards almost disrupted the rising Union. The war 
had welded the thirteen colonies into one people, though 
they hardly dreamed of it yet ; they had an underlying 
consciousness tliat this western territory belonged to the 
new people, not to the crown or to the separate colonies 
which had charter claims to it ; and they would have 
resisted the claims of the crown as promptly as they after- 
wards resisted the claims of the individual colonies. 

35 . Finally, the war broke the feeling of dependence Effects of 
on the mother country. Poorly armed, equipped, and dis- 
ciplined, the colonial or provincial ” troops had certainly 
shown fighting qualities of no mean order. Colonists 
would not have been disposed, under any circumstances, 

to underrate the military qualities of their own men, but 
their self-glorification found a larger material because of 
the frequently poor quality of the officers who were sent 
through family and court influence to represent Great 
Britain in the colonies. The bitter words in which Junius 
refers to British military organization in after years were 
certainly even more applicable in 1750 ; and the incom- 
petency of many of the British officers is almos*^ incompre- 
hensible. Its effects were increased by an utter indiffer- 
ence to the advice of colonial leaders which, in a new and 
unknown country, was certain to place British soldiers 
again and again in positions whore they appeared to great 
disadvantage alongside of their colonial allies or rivals. 

The provincial who had stood his ground, firing from 
behind trees and stumps, while the regulars ran past him 
in headlong retreat, came home with a sense of his own 
innate superiority which was sure to brin^ its results. 
Braddock’s defeat was the prologue to Bunker Hill. The 
results were strengthened by the fact that most of the wai 
was fought either in Now England, the most democratic 
of tbe colonies, or by New England men. Their leaders 
hod always been sought for by annual jiopular elections 
and re-elections, the promotion of approved men, and the 
retention of men of poorer quality in lower grades of office. 

To them the aristocratic influences which gave place and 
power to such men as Loudoun and “ Mrs Nahbycrombie ” 
were simply ridiculous, and marked only an essential 
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difference between themselves and their English brethren 
which was to the disadvantage of the latter, even though 
it occasionally evolved a man like Howe or Pitt. Taking 
all the influences together, it is plain that the French and 
Indian war not only brought into being a tangible union 
of the colonies, but broke many of the cords which had 
held the colonies to the mother country. 


III. THE STRUGGLE FOR UNION : 1768-75. 

36. It is generally believed that the abandonment of 
North America by France was the result of profound policy, 
— that she foresaw that her retirement would be followed 
by the indei>endence of the English colonies, and that 
Great Britain’s temporary aggran£zement would result in 
a more profound abasement. Vergennes and Choiseul both 
stated the case in just this way in 1763 ; and yet it may 
be doubted whether this was not rather an excuse for 
yielding to necessity than a political motive. At all 
events, it is certain that the peace, even with its release of 
the colonies from French pressure, was not enough to 
secure colonial union. For this it was necessary that the 
home Government should go on and release the colonists 
from their controlling feeling that they were rather 
Englishmen than Americans. 

English 37. This feeling was not an easy one to eradicate, for 
sympa- it ^as based in blood, training, and sympathies of every 
the*col- would not have been easy to distinguish the 

onists American from the Englishman; it would, indeed, have 
been less easy than now, when the full effects of a great 
stream of immigration have begun to ap|>ear. American 
portraits of the time show typical English faces. Wherever 
life was relieved of the privations involved in colonial 
struggle, the person at once reverted to the type which 
was then the result of corresponding conditions in England. 
The traditions of American officers were English ; their 
methods were English ; even the attitude which they took 
towards the private soldiers of their armies was that which 
was characteristic of the English officer of the time. In 
the South the men who led and formed public opinion 
had almost ail been trained in England and were ingrained 
with English sympathies and even prejudices. In the 
North the acute general intellect had long ago settled 
upon the common rights of Englishmen as the bulwark 
behind which they could best resist any attempt on their 
liberties. The pride of the colonists in their position as 
Englishmen found a medium of expression in enthusiasm 
for “ the young king and it would be hard to imagine 
a more loyal appendage of the crown than its English 
colonics in North America in 1760. 

Change 38. Unfortunately, the peace of Paris did not result 
merely in freeing the colonies from dependence on the 
toUcv. country ; it had the more important effect of free- 

ing the mother country from fear of France, and of thus 
encouraging it to open a controversy with the colonies 
which had not been ventured ou before. Quebec had 
hardly fallen and given the home Government promise of 
success when the work was begun (1761). The Board of 
Trade began to revive those regulations of colonial trade 
which bad been practically obsolete in New England ; and 
its customs officers applied to the Massachusetts courts for 
“ writs of assistance ” to enable them to enforce the regula- | 
tiens. Instant resistance was offered to the attempt to 
burden the colonies with these writs, which governed all 
men, were returnable nowhere, gave the officers absolute 
power, and opened every man’s house and property to their 
entrance. The argument of the crown advocates based the 
power of issuing such writs on parliament’s extension of 
the English revenue system to the colonies, backed by a 
statute of Charles IL permitting writs of assistance ; to 
refuse to grant the writs was therefore to impeach the 
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power of parliament to legislate for the colonies. The 
counter-argument of James Otis was the key-note of the 
revolution. It declared in terms that no Act of Parliament 
could establish such a writ, that it would be a nullity even 
if it were expressed in the very terms whicii the customs 
officers claimed, and that an Act of Par? ament against 
the constitution was void.” 

39. Perhaps Otis meant by “ the constitution ” merely Thi 
the fundamental relations between the mother country and 
the colonies, for this claim was the flrst step on the way 

to the final irreconcilable difference as to these relations. 

The English theory of the connexion had been completely 
put into shape by 1760, with very little objection from the 
colonists, whose attention had not yet been strongly drawn 
to the subject. It held that even the two charter colonies, 
and a fortiori still more such a royal province as New 
York, were merely corporations, erected by the king, but 
subject to all the English laws relating to such corpora- 
tions. The king was their visitor, to inquire into and 
correct their misbehaviours ; his courts, on warranto^ 
could dissolve them ; and parliament had the same omni- 
potent power over them which it had over any other civil 
corporation, — to check, amend, punish, or dissolve them. 
These propositions must have seemed unquestionable to 
the English legal mind in 1763. Their weak point, the 
assumption that parliament had power to control a cor- 
poration extra quatuor maria^ had been covered by a new 
development of the English theory during the century. 
Parliament, originally a merely English body, had grown 
in its powers and claims until now the common use of the 
phrase ** imperial parliament ” connoted claims to which 
the “four seas” were no longer a limitation, in law or 
fact. Parliament was to give the law to the whole empire. 
Hitherto this had been developed as a purely legal theory ; 
it was now first attempted to be put into practice when 
the enforcement of the Navigation Acts was begun in 
1761. The first objections offered by the colonists were 
easily shown to be illogical and inconsistent with this legal 
theory of the relations between the home country and the 
colonies, but this only drove the colonists higher, step 
by step, in their objections, — from objections to taxation 
by parliament into objections to legislation by parliament, 

— until they had developed, about 1775, a theory of their 
own, logical enough in itself, but so inconsistent with the 
English theory ti^t war was the consequence of their 
collision. 

40. Passing over the intermediate steps, the form which Tho 
the colonial theory finally took amounted to this. Tho colon 
introduction of tho idea of an “ imperial parliament ” was 
itself a revolution, which could not bind the colonists, or 
change the conditions under which they had settled the 
new country. Their relations, originally and properly, 
had been with tho crown alone, and they had had nothing 

to do with parliament. The crown had seen fit to con- 
stitute new dominions for itself beyond tho seas, with 
forms of government which were irrepealable compacts 
between it and the people whom it had thus induced to 
settle the new territory, and not more civil corporations. 

It would follow, then, that the king was no longer king 
merely of Great Britain and Ireland; he had at least 
thirteen kingdoms beyond seas, and a parliament in each 
of them. For tho British parliament to interfere with the 
special concerns of Massachusetts was as fiagrant a wrong 
as it would have been for tbe parliament of Massachusetts 
to interfere with the affairs of Great Britain ; and Massa- 
chusetts had a right to expect her king to protect her from 
such a wrong. The subject of Massachusetts knew the 
king only as king of Massachusetts, and the parliament of 
Great Britain not at all. It needed many years of suc- 
cessful but suicidal logic on the part of their opponents to- 
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force tl»o Americans to this point ; tlicy even continued to 
petition parliament until 1774 ; but after that time they 
were no further inconsistent, and held that the king was 
the only bond of union between the parts of tho em[)ire. 
When he wanted money from his American dominions, ho 
was to get it, as he had always got it, by applying to the 
assembly of the colony, through the governor, for a grant. 
In the new scats of tho race, as in the old, an Englishman 
was to be taxed only by his own representatives. In 
other words, each of the English colonies claimed, in its 
own field and for its own citizens, the exact principles of 
“ English liberty” which had been established in JCngland 
as tho relations of the English subject to the crown. Each 
colony was to be governed by its own laws, just as in 
Jersey and Guernsey, in Scotland before the Union, or in 
Hanover in 1763, with appeal to tho king in council, not 
to English courts or to tho House of Lords. For the 
British parliament, or still more the British citizen, to talk 
of “ our sovereignty ” over the colonies w’as a derogation 
from the king’s sovoroignty, tho only sovereignty which tho 
colonies know. am quite sick of ‘ our sovereignty,’ ” 
wrote Franklin in J769. Tho case of tho colonies was 
evidently that of Ireland also ; and Franklin notes tho 
fact that sevcial membors of colonial assemblies had been 
admitted to tho privileges of tho Irisli pailiameiit, on the 
ground timt they wore members of “American parlia- 
ments.” To this statement of their case the Americans 
adlici'od witli progressive closeness from 1763 until the 
end. In their final Declaration of Independence it will 
be fonml that it is a declaiation of their incleiiondence of 
the king only ; tlicy do not then admit that the British 
parliament had ever had any authority over them ; and 
that body is only mentioned in one jilaco, in one of tho 
counts of tho indictment of the king, for having given his 
assent to certain “acts of pretended legislation,” jiassed by 
“ a jurisdiction foreign to our constitutions and unacknow- 
ledged by our laws,” that is to say, by tho British parlia- 
ment. 

Possible 4 »* Two irreconcilable theories wore thus presented. 

compro- Between them were two couibos, either of which the 

juises, colonics were Vvilling to accept. Under their theory there 
was no “ im))crial parliament.” They were willing to ha\o 
one constituted, oven if it were only a development 
of tho British parliament through admission of colonial 
reprcseiitatixes ; but the time for this passed before tho 
parties could debate it. On the other hand, the colonies 
wore willing to abandon to the wcaltliier British jiarlia- 
ment, whicli sustained so much largm* a pro[)ortion of the 
cost of tho standing army and navy, tho privilege of 
regulating external trade for the general good. So Into as 
1774 the Continental Congress, while maintaining the solo 
right of the colonial assemblies to levy iuternal taxation 
and make local laws, declared their willingness to yield to 
the British parliament the pow'er to make .such regulations 
of external trade as were honafide meant to benefit trade, 
and not to raise a revenue from Americans without their 
own consent. This solution could lia\e jjeen only teni- 
jxirary at best, and war cut off any discussion of it. 

42 . The work of quiet revolution was begun in l^farcli 
1763, in tho closing Lours of the Bute ministry, Charles 
Tov/nshend being first lord of trade and administrator of 
the colonies. It was decided to make a ]>oint of having 
all the American judges and other ofiicials hold office dur- 
ing the king’.s pleasure, and to make tlieir salaries inde- 
pendent of the colonial assemblies. The army estimates 
were increased by an American standing force of tueiity 
regiments, to be paid for by Great Britain tor the first 
year, and thereafter out of a revenue to be rai.scd in 
America by Act of Barliament. Bute’s purposes were 
political, — the diminution of democracy iu America. The | 
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Wilkes uproar drove liim out of power before he could 
develop his plans ; but Ills successor, Grenville, followed 
them out for financial reasons, and in February 1763 tho Tlie 
Stamp Act “ was pasKsed through both Houses with Jess Stamp 
opposition than a turnpike bill.” ' 

43 . For tlie past two years the colonists had had other The Nai 
things to think of. l-ndcr Grenville the Acts in restraint nation 
of colonial trade (§§ 20 , 21 ), uliidi had been allowed to 
become practically obsolete, were put into force with 
unsparing rigour. Tho numbers of the customs officers 
were increased ; their duties were more plainly declared ; 
naval officers were encouraged to take tho oaths of customs 
officers and sliare in tho plunder of tlio commerce which 
had grown u[» between America and the West Indian 
Islands and other parts of the world, riearch was con- 
stant; confiscation usually followed search; and appeal 
was even more (‘ostly than confiscation. In the confusion 
arising from the efforts of American commerce to escape 
its new enemies, it was not woudoiful that other ques- 
tions were allowed to go by default. But the niuttcrings 
of resistance wcie heard. The Massachusetts assembly 
protested agiiinst any schemes to create a standing army 
in America, to make officer.s independent of the assemblies, 
or to raise a revenue without cons'^nt of the assemblies, 
and appointed a committoo to secure the united action 
of all tho colonies. This was the first movement in tho 
struggle for union. Its iiiqiorlanco was liidderi from the 
ministry by the official class in the colonies, whose mem- 
bers — tho governor.^, judges, and other crow'ii ofiicials — 
continued to urge a persistence in tiio new policy, and to 
represtnt the Adamses, Otis, and the other colonial JeaderH 
as animated by a perverse desne to destroy the unity of 
tho enifiire. 

4 .^ The revenue to be rai.scd by the Stamp Act was to 
come fiom the sale of stanqis and .stamped pii]>er for 
mairiage licences, commercial transactions, suits at law, 
transfers of real e-state, inhcntance.s, imblicatioiis, and 
some minor somces of rc\enue. W^ith it was another 
stmillng pro\lsion,- -a command to tho colonial as.semhlics 
to famish iiio royal troops in America WMtli fuel, candles, 
vinegar, bedding, cooking utensils, and [Mjtahlcs, and per- 
mission to billet the tioojis in inns, alehouses, bains, and 
vacant house.s. The coiomes were thus to be taxed w'itli- 
oifi their consent ; the revenue derived therefrom w’us to 
bo devoted to tho support of a standing aimy; and that 
army was in turn to be used for the inaintonance of tho 
seheinc of taxation, ^'et no one in khigland seems to 
have dreamed of Amencaii resistance to it; and Grenville 
was able to sny in 1770 tliat lie “did not foresee tho 
i oi)position to the measure, and would liavo staked his 
life for obcdieiu'c.” 

45 . The news of the passage of the )Stainp Act caused liosiKt- 
all America to hum with the signs of rc‘^istance, but for-an<*<? to 
ciblo resistance w-as at first repudiated everywhere. 

took tho shape, really more significant, of declarations by ‘ 
tho colonial assembhe.s, tho knver or })c»]HiIar lioiises of the 
logisiatiiros. 'I'lio Virginia as.senil)ly, under the lead of 
Patrick Henry and the younger memhcr.s, took tlni first 
step (May 1763), by a declaration of colonijii ught.s cover- 
ing the right of each colony to make its own laws and 
impose and expend its own ia.vatioii. Tho l\lassacbu.sctt 8 
assembly followed with the foinial propo.saiof an Ameriean 
Congress, to bo composed of n'pic.sentatives of all tho 
colouiv' 5 . South (‘arolina seconded I lie call ; and tlie first 
fctep on the road to union v/ns taken. 

46 . Outside of tliese formal stiqis tlicro were sjgn.s of a 
le.sa formal popular resistance. Kwn peaceable lesistaiico 
was tiinfo a suspension of royal and parliamentary 
authority in the colonies ; and it wais j)rohably inevitable 
that tho colonial assemblies should succeed to the power 
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during tho interregnum before the organization of a roai 
national power, Ikt a temporary chaos was aa inevitable ; 
and the form it took was the formation, particularly in 
the North, of jwpular organizations known as **Sons of 
Liberty,” the name being taken from a chance allusion in 
one of Barr6^8 speeches in the House of Commons. These, 
backed frequently by the town organizations, forced tho 
stamp officers to resign, and destroyed the stamps vjrherever 
they could bo found. The Connecticut stamp-officer, as be 
rode into Hartford on his white horse to deposit his resig- 
nation, with a thousand armed farmers riding after him, 
said that he felt like death on the pale horse, with all 
hell following him.” Newspapers and pamphlets rang 
every possible change on Coke’s dictum that “ an Act of 
Parliament contrary to Magna Charta was void,” and with 
warnings to stamp-officers that they would bo considered 
enemies to the liberties of America if they attempted to 
carry out their duties. When the day broke on which the 
Act was to go into oi)eration (November 1, ITGriV America 
had neither stamps nor Stampofficers with whicli to fulfil 
its provisions. 

47. Tho proposed Congress, commonly called the “Stamp- 
Act Congress,” met at New York (October 7, 1765), — 
New Hampsliirc, Virginia, North Carolina, and Ocorgia 
being acquiescent but not represented. It petitioned the 
king, the Ilouso of Commons, and the House of liords to 
recognize fully ‘*the several governments formed in tho 
said colonies, with full powers of legislation, agreeably 
to the principles of the English const itution.” It also 
put forth a declaration of colonial rights, acknowledging 
allegiance to tho crown, and claiming “all tho inherent 
rights and privileges of natural-born subjects within the 
kingdom of Groat Britain,” including tho right of petition, 
of trial by jury, of taxation by representatives, and of 
granting supplies to the crown, and protesting against the 
Stamp Act and the various Acts in restraint of trade. The 
action of this congress was thus ]>urely declaratory ; there 
was no attempt to legislate ; and the iniportanco of the 
meeting was in its demonstration of the possibility of union 
and of one road to it, 

48. In the meantime the Grenville ministry had fallen 
(July 1765), and the Rockingham ministry (March 1766) 
repealed tlic Stamp Act. The repeal w^as supported by 
Pitt, and Whigs who agi’eed with him, on the distinction 
that taxation by parliament without colonial rei^resentation 
was in violation of the essential principles of the British 
constitution, but that the power of jiarliament to legis- 
late in every other point for all parts of the empire must 
bo maintained {§ 21). Nevertheless, the repeal v^as pro 
ceded by a declaration of the power “of the king in 
parliament to bind the colonics and people of America in 
all cases whatsoever.” 

49. The colonists received the repeal w'itli an outburst 
of rejoicing loyalty. They cared little for Pitt’s distinction 
of powers, or even for the declaratory Act : it seemed to 
them merely the honours of war with which the ministry 
was to bo allowed to retire. It really meant much more. 
Tho ruling interest in the homo Government, disordered 
for the moment by its sudden discovery of the strength 
and union of the colonies, had drawn back, but not for 
ever. All through the year an undercurrent of irritation 
against the colonies is evident ; and, when (Juno 1767) 
Townshend, the chancellor of the exchequer, had wrested 
the lead from tho other members of the Grafton rainistiy, 
ho passed through both Houses the bill for taxing imports 
into the colonies, to go into effect on 20th November follow- 
ing. It laid duties on glass, paper, painters’ colours, lead, 
and tea. As the proceeds were for the exchequer, they 
wore to be distributed by tlie crown ; and there was no 
secret that the design to provide salaries for the crown 


servants in North America, About the same time other " 
Acts established a board of customs at Boston, legalize^ 
the “ writs of assistance,^’ and suspended tho Now York 
assembly until it should obey the Billeting Act .Town-* 
shend died soon after, leaving his system as a legacy^to 
his successor, Lord North, 

50. Tho New York assembly granted the necessaiy 
mone}'*, said nothing as to its ui^e, and escaped further 
molestation. Beyond this the Acts accomplished nothing. 

Their advocates had urged that tho colonies admitted the 
}>ower of parliament to control external commerce^ and 
that tho new taxes were an exercise of such coiitrol. If 
they desired a purely technical triumph they had it, for 
their logic was sound, and tho taxes remained on the 
statute-book. But, as the colonies ceased to import the Kon-lm 
taxed articles, by popular agreement and enforcement, 

the taxes amounted to little. The irritations caused by 
the enforcement of the Navigation Acts only increased itt 
bitterness ; and the official class in the colonies, on whom 
must for ever rest the responsibility for nine-tenths of tho 
difficulties which followed, lost no chance of representing 
every pamiJilct, newspaper letter, or public meeting os 
incipient rebellion. A popular outburst in Boston (June 
1768), following tho seizure of John Hancock’s sk)Oj> 
“Liberty,” was thus Used to give that town an unenvi- 
able reputation for disorder and violencf3. Colonial offi- 
cials eveiy^where openly or secretly urgc<l the strongest 
measures ; and all the while the colonists, with the cautious 
tenacity of their race, wore acting so guardedly that tho 
British attorney-general was compelled to say, “Look into 
the papers and see how well these Americans aro versed 
in the crown law ; I doubt whether they have been guilty 
of an overt act of treason, but I am sure they have come 
within a liair’s-brcadth of jt,” 

51. Tho colonial officials, hoping for salaries inde- 
pendent of the assemblies, began to show a disposition to 
govern without those bodies. When tho Massachusetts 
assembly refused by a large vote to withdraw its circular 
letter to the other assemblies urging united petition to 
the king alone, as an nuiplro between themselves and tho 
British parliament, lor redress of grievances, the assembly 
was prorogued, and did not reassemble for a year. As a 
gentle hint of a possible mode of re-establishing popular 
government, delegates from the towns met in convention 
at Boston (Keptember 1768), renewed the protests against 
the Acts of the ministry, and provided for the maintenance 
of public order. In tho following December and January 
parliament passed a vote of censure on this ])roceeding, 
and advised that those who had taken part in it should be 
sent to England for trial on the charge of treason. I’his 
was a new grievance for the assemblies. They passed 
remonstrances against any attempt to send Americans 
beyond seas for trial, as a violation of tho citizen’s right to 
trial by a jury from the vicinage ; and their governors at 
once i)rorogued them. Civil government in the colonies, 
under its original constitution, was evidently in sore straits. 

52. In September J768 two British regiments which DifR- 
tho colonial officials had succeeded in obtaining arrived at 
Boston. Instead of a rebellious population they found ** 
their most formidable opponents in minute law jioints, 

Avbich were made to beset them at every turn. The 
Billeting Act required the ordinary barracks to bo fill<Jd 
first : the council would assign no quarters in town until 
the barracks outside were filled. The assembly was not 

in session to authorize anything further, and the governor 
did not dare to summon it. The troops, who liad marehw . 
into the town as into a captured place, with sixteen rounds 
of ammunition per man, were presently without a place 
in which to cook their dinners, until their coramander 
hired houses out of the army chest. It was natural that 
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he should denounce “this country, where every man 
studies' law.” Exasperating and exasperated, the troops 
lived on in Boston until (March 1770) a street brawl 
betvreen soldiers and citizens resulted in the death of live 
of the latter and the injury of six more. Still the town 
kept its temper. The captain who had given the order to 
fire was seized by the civil authorities, subjected to the 
ordinary trial for murder, defended by John Adams and 
Quincy, two Massachusetts loaders, at tlie hazard of their 
own popularity, and acquitted for lack of evidence. But, 
whib according a fair trial to the soldiers, the colonial 
leaders at last represented so plainly to the crown officials 
the imminence of an outbreak that the troops were re- 
moved from tho town to a fort in tlie harbour. 

53 . The most significant point in the history of the 
four years 1770-73 is the manner in which the ordinary 
colonial governments continued to go to pieces. When 
the assemblies met they would do nothing but denounce 
the Acts of the ministry ; when they were prorogued the 
colony was left without any government for wliich there 
was popular respect. This was about the state of affairs 
which the crown officials had desired ; but, now that it 
had come, they wore nut at ail prompt in their use of it. 
Divorced from regular government, the people put out still 
stronger efforts to enforce the non -importation agreements 
which had kept down the revenues from tho tax laws of 
1767. About 1773 a further development appeared. As 
soon as tho assemblies mot for their annual sessions, and 
before tho governors could find excuse for ])roroguingthein, 
they appointed “ committees of correspondence,” lo main- 
tain unity of action with the other colonies. Thus, even 
after prorogation, there was still in existence for the rest of 
the year a semi-official representation of the colony. This 
was nearly the last stop on tho way to colonial union. 

54 . The w'hites had already crowssod tho Alleghanips. 
In 1768 ])arties from North Carolina entered Tennebseo; 
and in 1769 Boone (p. 788) and a party of Virginians entered 
Kentucky. The settlement of Tennessee was hastened l»y 
difficulties with Tryon, tho governor of North Carolina. 
Tryon was one of the woi\st of tho crown officials ; and his 
government had been a scandal, even for tlioso times. The 
people, denied justice and defrauded of legislative power, 
rose in hasty insurrection and wore defeated. Tryon used 
his victory so savagely as to drive an increasing stream of 
settlers over tho mountains into Tennessee, The centres 
of western settlement, liowevcr, were but few. There 
was one at Pittsburgh, another at Detroit, another near tho 
lllinois-Indiana boundary, another in Kentucky, another 
near the present city of Nasliville, Tennessee ; but none 
of these, except, perhaps, Detroit, was more tlian a hunting 
or trading camp. Some efforts liad been made to erect 
crown colonics, or to settle grants to ('ompanies, in the 
western territory, but thoy came to lK)thin^^ The settle- 
ments still clung to tho coast. 

55 . In April 1770, encouraged by some symptoms of a 
failure of the non-importation agreements, the ministry 
had taken off all the taxes of 1767, retaining only that 
upon tea — threepence per pound. The general popular 
agreement was still strong enough to prevent tho importa- 
tion of this single luxury ; and it was found in 1772 that 
the tax produced but about .£80 a year, at an expense of 
two or three hundred thousand for collection. Besides, 
the East India Company had been accumulating a stock 
of teas, ill anticipation of an American market, of which 
the tea-tax had deprived it. In May 1773 tho ministry 
took a fresh step : the tax was to be retained, but the 
Com|)nny was to be allowed a drawback of the entire duty, 
— so that tho colonists, while really paying the tax and 
yielding tho underlying principle, would get their tea 
cheaper than any other people. The first cargoes of tea 
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under the now regulations were ordered hofne again by 
popular meetings in tho American ports, and their captains 
generally obeyed. At Boston the governor refused to clear 
the vessels for Europe; and, after prolonged discussion, 
some fifty persons, disguised as Indians, went on board the 
vessels and threw the tea into the harbour in the presence 
of a great crowd of lookers-on (December 16, 1773). 

56 . It was not possible that tho term American should Tlie new 
suddenly supplant that of Englishman ; but the successive national 
steps by which the change was accomplished are easily 
perceptible. Using one of the old English political phrases, 

the su[»porters of colonial privileges had begun about 1768 
to adopt the name of “ American Whigs. ” Its increas* 
ing substitution for that of Engh'shmeu was significant. 

Within a few years the terms “continental,” or “the 
continent,” began to take on a new meaning, referring to 
a union of tho colonies at which men hardly ventured to 
hint clearly. Tt meant a good deal, then, when men said 
very truly tliat “the whole continent” applauded the 
“ Boston tea-party.” It was the first spoken word of the 
new national spirit. Nothing was less understood in Eng- 
land ; the outbreak loft America in general, and Boston in 
particular, hardly a friend there. Tho buruiiig of the 
revenue schooner “Gaspee” in Narragansett Bay (Juno 
1772) had seemed lo the ministry almo.st an act of overt 
rebellion ; this wa.s rebellion itself. 

57 . In March and April 1774, on receipt of full intelli- The “In- 
gence of the i)ropeeding.s at Bohtori, the ministry passed a tolerable 
series of Acts which made oj)eu struggle only a question of 

time. The Boston Port Act shut up the town of Boston 
again.st all connuerce until tho destroyed tea was paid for 
and tho town returnc*! to loyalty. The IMassachusetts Act 
changed the cliarter of that colony : tim crown was now 
to appoint governor, count il, and sheriffs ; the sheriffs 
were to select juries ; and town meetings, unless by per- 
mission of the governor, were forbidden. Gage, the 
British coniriiandcr iii-cliicf in the colonies, was made 
governor under tho Act, and four regiments were given 
him as a '«u])port. Any magistrates, officers, or soldiers 
indicted under colonial laws were to be sent for trial to 
Nova Scotia or Great Britain. Tho billeting of soldiers in 
the town of Boston was legalized. The Quebec Act ex- 
tended the boundaries of tlie province of (’’anada over the 
whole territory lying north of tho Ohio and east of tho 
Missi.ssi])pi. Here the ministry rested. 

58 . Tbe ncusof these Acts of Parliament crystallized Unioiu 
every element of union in the colonics. The attack on tho 
charter of Massachusetts IVay was undoubtedly tho most 
effective. TIio charters of (’onuecticiit and Kh ode Island 
were the freest of the colonies ; but that of Massachusetts 

was certainly next lo them. If Massachusetts was not 
safe against such an attack, no colony was safe. The 
ministry had forced an issue on tho very point on which 
the colonial and imperial theories were irreconcilable. 

The Boston Port Act furnished a giievance so concrete as 
to obviate the necessity of much argument on other i>oints. 

The Quebec Act, w’ith its attempt to ent off the noithern 
colonics from tho western expansion to wlncli they all 
looked lioi>efuiIy, was barl enough in itself, but it bi ought 
up with it the element of religious susjncioti. Eor years 
tho distinctively Puritan element had dreaded an attempt 
to e.stabiish the Clmrcli of England in tho colonics ; and 
tho inclination of American Et>iscopahans to look to the 
homo Government for relief against unjust local restric- 
tions bad not helped to decrease tlie feeling, Tho I’untan 
clement could see little real difference between Episcopacy 
and Catholicism ; and, when it was found that the Quebec 
Act practically established tho Rtnnan Catholic system^ in 
the new territory, tho old dread revived to give the agita- 
tion a hidden but strong motive. 
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59 . Tlie nccesjjity of another Congress was universally 
f?lt. On the suggestion of Virginia and tlie call of 
Massachusetts, it met at Philadelphia (September 5, 
1774). All the colonies but Georgia were represented; 
and Georgia was so certainly in sympathy with the meet- 
ing that this is commonly known as the First Continental 
Congress, the first really national body in American 
liistory. Its action was still mainly deliberative. It 
adopted addresses to the king, and to the })eople of the 
colonies, of Quebec, and of Groat Britain, and passed a 
decjlaration of colonial rights, summing up the various 
Acts of Parliament which were lield to bo in violation of 
ilicso rights. But its tone was changed, though its lan- 
guage was still studiously controlled and dignified. Jt 
w'as significant that, for the first time, the two Houses of 
jiarliamcnt were ignored in the matter of petitioning: 
it was at last seen to bo an awkward concession even to 
momorializo parliament. The tone of a sovereign about 
to take his seat is perceptible in tlie letter of Congress to 
the colonies which had not yet sent delegates. And at 
least two steps were taken wliich, if not an assumption of 
sovereign powers, were evidently on the road to it. The 
first was the preparation of Articles of Association, to be 
signed by the people everywhere, and to be enforced by 
committees of safety chosen by the ]>cople of cities and 
towns. These articles bound the signers to stop the 
importation of all goods from, and the exportation of all 
goods to, Great Britain and Ireland, the use of such 
goods, and tlie slave trade. The manner of the enforce- 
ment of the articles was evidently an incii>ient huspension 
of all authority proceeding from the mother country and 
the substitution of a general popular authority for it. 
The other step was a resolution, adopted October 8 , as 

Itaulti- follows: — “ That this Congress approve the opposition of 

matum. inhabitants of the Massachusetts P»ay to the execution 
of the late Acts of Parliament ; and, if the same shall be 
attempted to bo carried into execution by fom\ in such 
case all America ought to support them in their ojiposi- 
tiori,” This was simply an ultimatum : in the opinion of 
Congres.s, the ministry could take no further step except 
that of attempting to enforce its Acts, and the colonies 
would resist such an attempt as an act of war. Before 
the next Congress met the conditions had been fulfilled. 
The agents of the ministry liad aj»plied force ; Massachu- 
setts had resisted by force ; and the new Congress found 
itself the rc[>re 8 entative of a nation at war, still acknowledg- 
ing the king, but resisting the operations of his armies. 
Having summoned a new Congress to meet at Philadelphia 
on the 10th of May following, and having cleared the way 
for its action, the First Continental Congress adjourned. 

60 . It is an unpleasant task to record the successive 
steps by which two peoples, so exactly similar to one 
another in every characteristic, so far removed from one 
another, and so ignorant of one anutheFs feelings, advanced 
alternately to a point where open collision was inevitable. 
From the standpoint of “ no taxation without representa- 
tion,” which Pitt and his school of Whigs had approved, 
the colonists had now been driven by the suicidal logic of 
their opponents to the far more consistent position of “no 
legislation without representation,” which the Pitt school 
Lad never been willing to grant, and which was radically 
inconsistent with the British “ imperial ” theory. Either 
the previous legislation of parliament was to remain a 
dead letter, or it must be executed by force ; and that 
meant war. Massachusetts was already on the brink of 
that event. Gage, the new governor, had refused to 
meet tlie assembly ; ho had fortified himself in Boston, 
and was sending out spies as if into hostile territory. All 
regular government w^as suspended or remanded to the 
towns ; and the people were organized into “ minute men,” 
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I pledged to move at a minute's notice. Tlie first hostile 
movement of Gage would be the signal for the struggle. 

War, in fact, had come to be a possibility in the thoughts 
of every one. The new governor of Canada, Carleton, 
was sent out with instructions to levy the people and 
Indians of that province, in order that they might be 
marched against rebels in any province of North America. 
Governor Tryon’s defeat of the insurgent people of North 
Carolina at the Alemance (§ 54) furnished a tempting 
precedent to Governor Gage in Massachusetts. There was 
strong pressure upon him to induce him to follow it. The 
Icing’s speech at the opening of parliament (November 29, 

1774) spoke of the prevalent “resistance and disobedience 
to the law” in Massachusetts ; the ministry urged Gage to 
arrest the colonial leaders, even though hostilities should 
follow ; the two Houses of Parliament pre.sented a joint 
address to the king, declaring Massachusetts to be in 
rebellion, and offering all the resources of the empire to 
supprc.ss the rebellion ; and the king, in reply, announced 
his intention of acting as parliament wished. 

61 . The inevitable collision was narrowly escaped iiiLcxim 
February 1775. Gage sent a water expedition to Salem 

to search for powder ; but the day was Sunday, and a 
conflict w'as jirevented by the ministers. Another exj>e- 
dition (April 19) was more momentous. It set out for 
Concord, a little village some 20 miles from Boston, 
to seize a slock of powder wliich was reported to be 
gathered there. At daybreak the troops marched into 
the village of Lexington, on their road. Tliey found 
some minute men who had been hastily summoned, 
for iiitelligenco had been sent out from Boston that the 
expedition was coming. There was a hurried order from 
an officer that the militia should disperse, then a volley 
from his men and a few answering shots, and the first 
blood of the American revolution had been shed. The 
troops went on to Concord and destroyed the stores there. 

But by this time the vviiolc country was ni>. Messengers 
were riding in every direction, arousing the minute men ; 
and their mustering made the return to Boston more 
dangerous than the advance had been. When the troops 
began their return march the continuous fire from fences, 
trees, and burns along the route soon converted tlic retreat 
into a rout. The ojiportune arrival of a rescuing [larty 
from Boston saved the whole force from surrender, but 
the pursuit was kci>t up until the expedition took refuge 
under the guns of the war-vessels at the water-side. 

The next morning the isthmus which connected the town 
of Boston with tlie mainland was blockaded : the siege of 
Boston ^vas formed ; and the revolution had begun. 

62 . The news of Lexington and Concord fights set the 
continent in a iiamo, but every feature of the outburst 
showed the still thoroughly English characteristics of the 
jKiople. For nine long years they liad been scliooling 
themselves to patience ; and, as their impatience became 
more difficult to control, it was sbown most strongly in 
their increasingly scrupulous care to insist upon the letter 
of Ihe law. Even in the first opcMi conflict the colonists 
wcie careful to base their cose on their legal right to use 
“the king’s highway”; and Congress carefully collected and 
published depositions going to show that the troc)i)s had 
violated this right and had fired first. There was every- 
thing in the affairs of I^exington and Concord to arouse 
an intense popular excitement : the mustering of undiscip- 
lined farmers against regular troops, the stern sense of 
duty which moved it, the presence and encouragement of 
tlie ministers, the sudden desolation of liomes wliich had 
never known war before, were things whicli stirred every 
pulse in the colonies when they were told. there was 
no need of waiting for such stories. When the dam burs^ 
the force which had b^en etored up for nine years took 
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everything away before it. The news was hurried by 
express along the roads to the southward ; men left the 
plough in the furrow when they heard it, and rode off to 
Boston ; town committees of safety collected money and 
provisions and sent them to the same point ; and before 
the end of the month the mainland around Boston 
harbour was occupied by a shifting mas.4 of undisciplined 
half-armed soldiers, sufficient to k^oep the British troops 
cooped up within the peninsula on which the town was 
built. 

Popular 63 . The overturning of the royal governments in North 
govern- America followed rapidly, as the news of the fights at 
Lexington and Concord spread abroad. In one colony 
after another the lower houses of the colonial legislatures, 
taking the name of “provincial congresses,” met and 
assumed the reins of government ; the officers of militia 
and subordinate magistrates acce[>ted commissions from 
them ; and the colonial officials, to whoso advice so much 
of the coarse of events had been due, fled to England or 
to the nearest dejWit of royal troo[>s. On the day (May 10, 
1775) when the stronghold of Ticonderoga, the key of the 
gateway to Canada, was taken by surprise by an American 
force under Allen (p. 7H7), giving the besiegers of Boston a 
fiecoml welcome supply of weapons and ammunition, the Second 
eiital"* Continental Congress met at riiiladelpliia. It came, 
Congress circumstances, to redeem the pledge which its 

’ predecessor had given lliat all the colonies would support 
Massachusetts in resisting force by force. It \vas thus the 
representative of a united i»coplo, or of nothing. The 
struggle for union had been so far successful. 

64 . 'J'lus fact of union has coloured the wdiolc sub- 
sequent history of the country. The Articles of Associa- 
tion Jrad really preceded it by a substitution of general 
popular government, however clumsy in form, for the 
previously recognized governments , in so far the 
autliority of the various colonies ^^as also sus{»cnded, and 
a general national organ izatioir took their ])lace. it was 
soon found that the colonial oigarn/iitions had too much 
innate strength to be got nd of 111 tliis summary fashion ; 
they held their own, and, as soon as imminent danger had 
disappeared, they succeeded in tearing so much power 
from the Continental Congress as to endanger the 
national cxi'^tcnce itself. But, when the >Second C(»nti- 
nental Congress met, it met (as Yon Holst maintains) as 
a purely revolutionary body, limited by no law*, and by 
nothing else but by its .success in war and the sujijjoit 
which it was to receive from tlie i>eo])le, without regard to 
colony governments. With the energy and locklessncss 
of a French revolutionary body it might have blotted 
out the distinctions between colonics, and established a 
centralized governmcnl, to be modified in time by circum- 
stances. In fact, it took no such direction. It began its 
course by recommendations to the new <'oloninI govern- 
ments ; it relied on tliein for executive acts ; and, as soon 
as the new colonies were fairly under way, they seized on 
the power of naming and recalling the delegatcf to the 
F.-iilure Congress. From that time the decadence of the (]!ongres.s 
of the was rapid ; the national idea became dimmer ; and the 
M^ional complete sovereignty by the political units 

•ysteui. became more pronounced. This failure of the Second 
Congress to appropriate the universal national powers 
wdiicli were within its grasj) is rospori.sible for tw^o oi»posite 
effects. On the one liand, it built up a basis for the 
future assertion of the notion of State .sovereignty, 
necessarily including tlio right of secession. On the other, 
it maintained the peculiar feature of the American Union, 
its large State liberty, its dislike of centralization, and its 
feeling that the national power is a valuable but dangerous 
instrument of development. The effort to find a com- 
promise between the tWT) forces makes up tlie record of « 


subsequent national ])olitics, ending in the present as.ser- 
tion of the largest possible measure of State rights, but 
undiir the guarantee of the national power, not of the 
State s own sovereignty, 

65 Th« ooiivcrsioii of the formoi colonies into “ States ” followed The Sts 
hard upon tlio outbreak of war (§ 72) Since that time the States system, 
have really boon thu |M-culiai leaturo of the Ameiicaii system. Tho 
cnvnnistaiicpa jUsL moiitioiKMl put them into a ])Ositioii in whicJi 
they held all real powers ol gov(‘rnniciit ; and they are still the 
rc.sidiiaiy Icg.itcos ol all such jK>wcrsas liavc not been taken from 
them by the luitinnal pow'ci or hythcii State constitutions. In 
377.'i they ditiercd ^erv maton.dly m their oiganuation, but thero 
has bfcu a constant Icndoncy to upproacli a gciieial typo, as States 
have adopted innovations whieh have pioved Miccpssfiil in other 
States. All have now go^onl(>rH, Icgislaiuies of two houses, and 
Stale judiciaries. Tho goveriioi, cscept in a few States, has a 
hunted veto on legishit loii, and has a panloniiig])oW(T. The Stuto 
Ic^islatmu 14 siifuciiie m all subjects iclatin:; to llie jmisdictiou 
ot the Stab*, with two cxce]>ti()us. the constitution of the United 
SUtes imposes mbnii limitations or tlicm (§ llC), and tlieic is an 
evident tendency in the lat(*r State eonsti tut ions to prohibit tho 
legislatures troiii “speiial legislation,” and to taovidc tliat, in 
flpecilied subjects, they shall ]»ass only “gcneial law’.s,” applicable 
to the whole Sbate .ind all eiti/eiis alike. ^Vith these excejdions, 
it is diflhmit to insigmc a nn)re complete autonomy than is pos- 
sessed by the States of the Aineiiejin Union. 'J'ho main restrietioii 
iij)on thei** action is in its icsnlts upon 1 heir welfare. They may 
even repudiate theii tleht.s, and theie is no power which can make 
tlicni pay; hut, even in respect to this, the nsiilts upon the credit 
of a lepmliating State have been enough to check otheis in any 
action of the kind. They <*ontrol tho oig.ini/iition of the State 
into counties, towms, and cities; tliev tom li tho lifo and interests 
of the citizen in a f.ir larger degiee than does tho Federal Govern- 
ment; and, in many points, such as that of taxation, their poweis 
arc CO oidinuto with those o( the Fcdeial Government, so that tho 
two departments ol the Amoiican Oo\errirncntal sy.stcm opeiate on 
the same subjects. Tho admission ol new States (§ 97) has raised 
tho miuihci ol the ongmal thirteen States to thirty eight (in 1887), 
and tho powers of the new States are (‘\actly those r)l tlie old ones. 

66 . The “ force resolution ” of the First Congress (§ 59) 
shows tliat the national existence of tlio United States, in 
a jmiely j political bunse, dates from tho fulfilment of the 
conditions of the lurco rnsolution- that i.M, from the first 
shot fired at Jjc.xington. Fiom that instant the fact of 
unhni w'as consummated in the sup[»ort given to Mas.saclm- 
.vitts by ine other commonwealths; and (Jeorge 111 . was 
king no longer of thirteen separate kingdoms, but of one. 

M'ho fact that ho did not recognize tho union did nut 
alter the fact of niiioii , that was to bo decided by events. 

This succe.ss of the struggle for union ga\o the United 
States a date for tlie political, as <listingiiished from the 
legal, existence of the nation (Apiil 19, 1775). 

JV. Tlin STIlUOOr.B FOlt INDKPnNDENCK : 1/75-83. 

67 . The Second Congress adopted the “army’^ arouna 
Boston as ‘‘the Aiacricaii continental army”, rules and 
articles of w'ar were formulated for it , and Ward, Charles 
Lee (a British soldier of fortune), Schuyler (p, 790), and 
Fiitnam were named as inajor-geneials, with eight brig 
adicrs, and Cates as adjutant-general. Union, tliougli ac- 
complished, was still xveak. Sectional interests, feelings, 
and prejudices were strong; and tlio efforts of the delegates 
to accommodate tlieiii had, as one rijsult, the aiipearance of 
Washington on the historical stage which lie w'a.s to fill so WashJ 
comjjletoly. He had been of special servh un the military ton. 
committee of Congress ; and the Massachusetts members 

— the Adamses and others— .saw in him the man whose 
appointment as corumander-in-clucf would be most accept- 
able to all the sections, and would “ cement and secure 
the union of these colonies,” us .lohn Adams wrote in a 
private Jotter. He W'as chosen unanimously and commis- 
sioned, and set out for Boston. But another collision, the 
battle of ]luiiker Hill, had taken place on tho date of his 
commission (Juno 17). 

68. In one of the irregular surgings of the colonial force Bunk*, 
around Boston, it took possession of Breed’s (now known ffdh 
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as liunker) HlIJ, some 75 feet high, commanding Boston, 
and separated from it by a sheet of water. The British 
officers might have landed men so as to take the line of 
entrenchments in the rear, or might have raked it from 
, * end to end from the water. They chose to send 2500 men 

over in boats, and charge straight ui) the hill. Tlie all- 
important question was whether the “embattled fanners” 
within the works would stand fire. Not a shot from the 
line of entrenchments returned the scattering fire of the 
advancing column until the latter was within a hundred 
feet ; then a sheet of fiame ran along the line, and, when 
the smoke cleared away, the charging troops were retreat- 
ing down the hill. The officers moved the men again to 
the assault, with exactly the same result. At the third 
^ assault the ammunition of the farmers was exhausted ; 

but they retreated fighting stubbornly with gun-stocks, 
and even with stones. “ The success,” wrote Gage to the 
ministry, “ hds cost us dear ; the trials we have hod show 
the rebels are not the despicable rabble too many have 
supposed them to be.” He had lost 1100 out of 2500 men, 
A serious American loss was that of Warren, a Boston 
! leader of high promise, 

^ 69. While Washington was endeavouring to form an army 

, out of the heterogeneous material around Boston, another 

American force was attempting to drive the British out 
■ Ctenada. of Canada. On the last day of the year 1775, in an 
assault on Quebec, one of the leaders, Montgomery (p. 790), 
was killed, and another, Benedict Arnold, was wounded. 
Shortly afterwards the American force was driven back 
into the northern part of New York, near the Canada line, 
where it held its ground. Congress began in June the 
< JPapar issue of bills of credit, or “ continental currency,” as a 
substitute for taxation — a most unhappy stop. The bills 
' soon began to depreciate. Congress insisted on lidding 
them to be legal tender ; but it had not seized, as it might 
have ‘done, the power of taxation, in order to provide for 
the redemption of the bills j and its recommendation to com- 
mittees of safety to treat as enemies of their country those 
who should refuse to receive the bills at their face value 
never accomplished its object. Successive emissions of 
^per enabled Congress to suiiport the army for a few' 
years, and even to begin the organization of a navy. 
Privateers and public armed vessels had been sent out by 
the several colonies; tlic first American fleet, of eight 
vessels, sailed in February 1776, but its cruise accom- 
- , plished little. 

, Mft 70. All tills time Congress had l>een protesting its 
horror of the idea of independence ; and the colonial 
^ had instructed their delegates not to counten- 

, ance any such project. The last ])etitiQn to the king %vas 
adopted by Congress in July 1775, and sent to London 
by the hands of Richard Penn. It besouglit the king to 
' consider the complaints of Die colonists, and to obtain the 

repeal of the Acts which they had found intolerable. The 
news of the battle of Bunker Hill had preceded Penn; 
the king refused to answer the petition ; but by a pro- 
* ' clamation (August 23, 1775) he announc^ the existence 
of open rebellion in the colonies, and called on all good 
subjects to give any information of those persons in Groat 
. Britain who were aiding and abetting the rebellion. This 

waS but the first of a series of attacks on that strong 
sentiment in Creat Britain which felt the cause of the 
colonies to be the old cause of English liberty. At the 
^ opening of the struggle this sentiment was intense : 
officers resigned their commissions rather than serve in 
America ; the great cities took open ground in favour of 
the colonies ; and some of the English middle classes wore 
^ , mourning for the dead at Lexington. As the war increased 
/ in its intensity this sentiment necessarily decreased ; but, 
oven while parliament was supporting the war by votes of 


more than two to one, the ministry was constantly ham- 
pered by the notorious consciousness that the real heart * 
of England was not in it. Even when 25,000 meu were 
voted at the king’s wish, provision had to be made to . 
obtain them from Germany. Privilege and officialism w’ere 
G^ainst the colonies; the popular heart and conscience 
were either ignorant or in favour of them. 

7 1. Butin America everything spoke of W'ar. Ho>ve, vf]io 
had succeeded Gage, passed a very bad tvintor. liis meu 
were often short of supplies ; their quarters were uncom- 
fortable ; and their efforts to better their position were a 
severe inflicDon upon the inhabitants. Along the coast 
the commandei's of British shi|)s acted everywhere as if 
on the borders of an enemy^s country; Gloucester, Bristol, 
Falmouth, and other defenceless towns were cannonaded ; 
and the flag of the king tended more and more to appear 
that of an enemy. On the first day of the new year the 
distinctive standard of the thirteen united colonies was 
raised at Washington’s headquarters. It introduced the 
stripes of the present flag, but retained the crosses of St 
George and Bt Andrew on a blue ground in the corner, the 
whole implying the surviving acknowledgment of the royal 
power, with the appearance of a new nation. When inde- 
pendence had eliminated the royal element, the crosses 
were replaced (1777) by stars, os at present. Congress 
liad been compelled to go so far in national action as to 
threaten reprisals for the threats of special punishment by 
the ministry. The first step towards the ultimate a[>pUca- 
tion for admission to the family of nations was really taken 
in November 1775, when Franklin, Jay, and throe other 
delegates were appointed a committee to maintain inter- 
course with friends of the colonies “ in Great Britain, Ire- 
land, and elsewhere”; the main imjiortance of the apponit- 
ment w'as in the last two words. The end of the year left 
independence in the air, though hardly spoken of. 

72, Thomas Paine turned the scale (January 9, 1776) Paine, 
by the publication of his pamphlet Common Seme, His 
argument was that independence was the only consistent 

line to pursue ; that “ it must come to that some time or 
other”; that it would only be more difficult the more it 
was delayed j and that independence was the surest road 
to union. Written in simple language, it was read every- 
where; and the open movement to independence dates 
from its publication. In the meantime events were urging 
Congress on. Washington in March seized and fortified 
Dorchester Heights, to the south of Bo,ston and command- 
ing it. Before the British could move upon the wwks, 
they had been made so strong that the garrison evacuated Evacua 
the place (March 17, 1770), sailing away to Halifax on the 
fleet. For the moment the British had hardly an organ 
ized force within the thirteen colonies ; Charles Lee had 
just seized New^ York city and harbour ; and the ministry 
seemed not only hostile, but impotent. The spirit of Con- 
gress rose with success. It had already ordered (November 
25, 1775), on receipt of news of instructions to British 
war-vessels to attack American seaport towns “ as in the 
case of actual rebellion,” that British war-vessels or trans- 
ports should be open to capture; now (March 23, 1776) 
it declared all British vessels lawful prize. It then w^ent 
on (April 6) to open all American ports to the vessels of 
all other nations than Great Britain, still forbidding the 
slave trade. It had even opened communication with the 
French court, which, using the name of a fictitious firm 
in Paris, was shipping money, arms, and supplies to the 
colonies. All these wore acts of an independent power ; 
and colony after colony, changing the colonial into State 
forms of government, was instructing its delegates to vote 
for independence. In May some of the^ colonies had 
bocomo too impatient to wait longer, for it was evident 
that the king had finally ranged himself against the now 
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American nation; Virginia gpoko in most emphatic tones ; 
and o^% of her delegates, lUchard Henry Lee, moved a 
resolution in Congress for independence, seconded hy John 
Adams (June 7, 1776). A committee to draw up a declaror 
tioit in conformity with the resolution was chosen, consist- 
ing of Thomas Jefferson of Virginia, John Adams, Franklin, 
Boger Sherman of Connecticut, and Robert B. Livingston 
of New York ; but the resolution w^as not adopted until 
July 2, as follows Resolved tliat these united colonics 
are and of right ought to be free and independent States ; 
that they are absolved from all allegiance to the British 
crown; Und that all political connexion between them 
and the state of Great Britain is and ought to be totally 
dissolved.” 

Declara- 73 - Jefferson had come from Virginia with the reputa- 
tion of tion of a very ready and able writer ; and the committee, 
Indeiien- \^y common consent, loft tlio preparation of the first draft 
of the Declaration of Independence to him. He wrote it 
almost at one beat ; and, though parts of it were rejected 
or modified by Congress, the whole instrument, as it was 
adopted by that body (July 4, 1776), must stand as 
Jefferson’s own work. John Adams was its champion on 
the floor of Congress, for Jefferson was not a public speaker, 
—and the coincidence of the deaths of these two men, just 
fifty years afterwards (July 4, 1826), was a remarkable one. 
Tlie language of the Declaration, like that of all the Ameri- 
can state- papers of tlio time, was strung and direct. Ignor- 
ing parliament, it took every act of oppression wliich had 
been aimed at the colonies as tlie act and deed of the king ; 
it concluded that a prince whose character is thus marked 
by every act which may define a tyrant is unfit to bo the 
ruler of a free peojilo and it announced the independence 
of the United >Statcs in the terms of the resolution already 
stated. The date of its adoj)tion is, by the decision of the 
Supreme Court, the date of the legal existence of the 
United States in matters of inuiiicipal law. 

74 . Meanwhile clouds were gathering about the young 
republic. A British expedition was beaten off from Charles- 
ton (Juno 28) ; but two days afterwards a stronger force, 
under Howe, landed on Staten Island, just below Now 
York city. The ministry, abandoning New England, had 

Attack decided to transfer the war to the middle colonies. Here 
on the ^vas the originally alien element among the colonies (§ 7 ), 
colomts ministry was disappointed in it ; here was the 

° * ■ commercial element, wliicli had sometimes been willing 
to prefer profit to patriotism ; above all, the Hudson 
gave a safe path for Ihitisli frigates, so that the British 
forces might control at the same time the road into Canada 
and the moat wliich should cut off New England from the 
other colonies. Most of the reasons wliich made the open- 
ing of the Mississi]>pi a severe blow to the Confederacy in 
186.3 applied to the capture of New York city and the 
operations in the Hudson river in 1776. 

75 . Washington had hurried to New Yoik city as 
soon as Ikiston had surrendered, but his prepai aliens were 
not far advanced when Howe appealed (dniu* .30). He 
and his brother, Admiral Lord Howe, the commander of 
the fleet, had high hopes of receiving the confidence of 
both parties to the struggle, by reason of their hereditary 
connexion with the crown and the liking of the colonies 
for their elder brother, killed at Ticonderoga ; and they 
brought conciliatory proposals and the consent of the 
ministry to an unofficial exchange of prisoners. The 
country was now committed to independence, and in 
August Howe began offensive operations. Wasliington’s 
force numbered 27,000, about four-fifths of them having 
never seen action ; and about one-third of his army had 
been placed on Long Island. Howe had 31,000 tiained 
soldiers, largely Hessians; and he debarked 20,000 of them j 
on Long Island, beating Putnam (p, 790), the American 1 


commander there, and driving him into Brooklyn (August Battle 
27). The British hesitated to attack the American work.s of 
there, so that Washington was able to draw off the defeated 
force, and tlie British followed slowly to the New Y^ork side 
of the river. Through September and October Washington 
retreated northw^ards, figliting stubbornly, until lie reached 
the strong defensive positions where the mountains begin * , 

to make a figure in the landscape north of New Y’ork city, 

Here lie faced about, and prepared to give battle from 
beliind fortilications. Again Howe hesitated, and then 
turned back to occiij»y New Y'ork. 

76 . Howe was cut off from tlie water-way to Canada by 
Washington's fortification of the highlands, but his lieu- 
tenant, Cornwallis, &ecui*cd a lodgment by surprise on the 
other side of the Hudson, and thus drew Washington 
across the river to oppose him. Forced to retreat through Wwbing- 
New Jersey, pursued by the British, Wasliingtoii at least ^*^”’** 
used up the month of December in the retreat. But affairs 

wore in a desperate plight. His army had been driven 
across the Delaware ; the British held all New Jersey, and 
were only wailing for the liver to freeze over to “catch 
‘Washington and end tlie war”; Philadelphia was in a 
panic, and Congress had taken refygo in Baltimore, leaving 
Washington with almost dictatorial powers ; liostsof half- 
hearted people were taking British protections and return- 
ing to their allegiance ; and the time was one which “ tried 
men’s souls.” \\ashingtoii ’s soul was proof against all 
tests ; and in tlic midst of his discouragements he had 
already planned that which was to be the turniiig-iioiut 
of the war. The advanced post of the British was one of 
Hessians, under Bahl, at Trenton, on the Delaware. Soiz Battles ol 
ing all the boats on the river, and choosing the night of Tientou 
Christmas, on the probability that the Hessians would be ' 
drunk, ho crossed the river, assaulted the town wdth the 
bayonet, and captured tlie garrison. Taking liis prisoners 
to Philadclpliia, he recrossed the river on the lust day of 
the year, and reoccupiod Tienton. Cornwallis brought 
almost all liis available forces towards that i)lace ; and 
Wasliingt^'n’s diminishing army wus in greater danger 
thou betore. Leaving liibcamjidircs burning, he abandoned 
his position by night, sw'ept around tlie sleeping Jiritish uud 
forces, met, fought, and captured at IVincoton (January 3, |**||”*^®* 
1777) a detachment on its march to Trenton, and threat- 
ened the British base of siijiplies at New Brunsw'ick. It 
wus only a thioat ; but it served its purpose of dnuving 
Cornwallis off from Pluladeljdiia. 

77 . New' Jerhiy is crossed from south-wc’st to uortb- 

cast by a bj)ur of Iho AlJeglianics. Thus far operations 
had been confined to tlio flat country to tlio soutli; Wash- 
ington now .swT])t on to the nortlitin mountainous part, 
and the tlay after Princeton fixed his headquarters at 
Yforristown, wheie they really remained almost all through 
the rest of the war. He was aided by the unwillingness 
of the British to attack entrenchments. His long line 
across New Jersey was everywhere strong ; the British 
could now read) Pliiladelphia only by jiassing in front of 
his lino and risking a flank attack ; and they at once drew 
in their outposts to New' r>riinswick. AVilh tlu) exception 
of the occupation of Newport by the and attacks 

on minor outlying places, as Danbury, there was a short 
breathing .space. 

78 . Kalb, Kosciusko, Conway, and oflicr foreign officers 
were already serving in the Amenain army ; Pulaski (p.790), 

Steuben (p, 790), and others were soon to come, Soiruj ol 
thi minor foreign acipiisitions of this soit were selfish, 
conceited, and troublesome, the most unselfish and devoted 
was the J'oung Marrpiis dc la Fayette, W'ho came this year 
with a shipload of &npj)lies as liis gift to the republic. 

Franklin made bis ai>i)carance at the French court Frauklin. 
(December 7, 1776) us one of the American envoys, and 
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soon took tlio lead in negotiations. Shrewd, sensible, far- 
siglittid, and prompt, never missing or misusing an oppor- 
tunity, ho soon succeeded in committing the French 
Government, in all but the name, as an ally of the United 
States; and, though his success with other European 
courts was small, he opened the way for the general 
commercial treaties which followed the war. His unoffi- 
cial influence was a more important factor in his work. 
Carefully maintaining the character of a j)lain American 
burgher, he seemed to the French the veritable man of 
nature for whom they had been longing. The pithy sense 
and homely wit which had given force to his Poor 
liickanrs Ahnawic liad impressed even his unemotional 
countrymen strongly ; his now audience took them as 
almost inspired, lie, and his country with him, became 
the fashion ; and it became easier for the Government to 
cover its own suj)plics to the insurgents by an appearance 
of embarrassment in dealing with the enthusiasm of its 
subjects. The foreign aid, however, did the Americans 
a real harm. Congress, relying uj)on it, grow more and 
more into tlie character of a mere agent of the States for 
i.ssuing paper and borrowing jnoney ; and the taxing func- 
tion, which should ha\o been forced upon it from the 
beginning, fell more positively into the hands of the States. 
As the national character of Congress dwindled, the State 
jealousies and ambitions of its delegates increased ; little 
cliques had their favourite officers, — Gate.s, Charles Lee, 
Conway, or some other .soldier of fortune ; and Washing- 
ton, neglected and harassed by turns, must have found it 
difficult to face Howe with half his number of men, foil 
the various competitors for his own position, and maintain 
his invariably respectful tone towards Congress. 

Bur- 79. In July 1777 Ilurgo} ne, with an army of British, 
goyne's Germans, and Indians, attempted the Hudson river route 
SonT*^ from the north, and forced his way nearly to Albany. 
The utter defeat of a detachment at Bennington ( August 
16) by the farmers of Vermont and New Hamp.sliiro 
under Stark, the atrocities of the Indians before they 
deserted Burgoyiie’s standard, and the end of the harvest 
brought abundant reinforcements to Gates, whom Congress 
had jjut in eommand. Ho gained the battle of Bemis 
Heights (Oct. 7), and ton days afterwards foiced Burgo}ne 
Saratoga, to surrender near Saratoga, The ne^vs of this success 
brought to Franklin (Feb. G, 1778) the desire of hia heait 
Treaty in a treaty of alliance, offensive and defensive, between 
France. United States and France, and this was followed in 
the next month by war between Great Britain and Franco 
and an ineffectual proposal for reconciliation from Groat 
Britain to the United States, covering colonial representa- 
tion in parliament and everything short of indcpendenco. 
Capture So. Meantime Howe liad taken the water-route to Fhil- 
V* adelphia, by way of tlie ocean and Chesapeake Bay, ami liad 
• captured the city (September 25, 1777) ; but Washington 
had at least made his army capable of lighting two battles, 
those of Chad’s Ford on the Brandy wune (September 11) and 
Germantown in the outskirts of Philadelphia (October 4), 
both stubbornly contested. Taking up winter-quarters 
Valley at Valley Forge, about 20 miles from Philadelphia, he 
Forge, watched How^e vigilantly, and struggled manfully with the 
rq^sponsibilities of 8U])reme command, which the fugitive 
( kmgress had again leh to him, with the misery and almost 
despair of liis orvn men, and with the final intrigues of those 
who now wished to supersede him by the appointment of 
Gates. In June 1778 the news of the treaty with France, 
and of the departure of a French fleet and army for 
America, compelled Clinton, who had succeeded Howe, to 
set out for New York, in order to reunite his two main 
armies. Washington broke camp at once, followed him 
across Now Jersey, and overtook the rear at Monmouth, 
or Freehold (Juno 29). An indecisive battle enabled the 
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Briiibh'to gain Now York city; Washington formed his line Battli 
from Morristown around the north of the city, so ds to bo of Mo 
able to interpose between Clinton and Philadelpliia or New 
Phiglaiid ; and those positions were maintained until the 
Yorktown camjiaign began in 1781. Beyond skirmishes, 
ihoro were no more important events in the North, except 
some unsuccessful attempts to recover Newport with French 
assistance, the capture of Stony Point by Wayne (July 
15, 1779), and the treason of the American commander 
of West Point, Benedict Arnold (p. 787), with the execu- 
tion of the British adjutant-general, Major John Andri?, 
w'liom the Americans had captured within their lines while 
lie was carrying on the negotiations (September 1780). 

81. Midsummer 1778 marks the beginning of the end. 
33,000 men, the high-water mark of the British army in 
the United States, had maintained a footing at but two 
places, New York city and Newport ; the ministry, in a 
war which had no real jiopular momentum, found German 
mercenaries an expensive resource ; and the Germans 
wwe very apt to desert in America. An extraordinary 
number of leading men in England, while they would not 
hamper the nation in its struggle, made no scruple of 
expressing their jiractical neutrality or their high regard 
for various American leaders. France was now iu the 
war, and Spain and Holland were soon to be the allies 
of France. The difficulties of supplying the British army 
were now aggravated by the presence of French fleets in 
American waters. English commerce had been decimated 
by American jirivatcens ; and Franklin was gathering 
vessels in France, in one of which (the ‘‘ilichard”) Paul 
Jones was to flght with Iho ‘\Serapis'’ one of the most 
desperate naval battles on lecord (September 23, 1779). 
IWhaps hopeless of success in the northern and middle Attac 
States, tlio luinistry decided to begin operations in the'^^^l*' 
south, where it was believed that the slave population 
would be a fatal source of weakness to the Americans. 

82. Late in 1778 a British expedition from New Yoik 

captured Savannah, and rapidly took possession of the 
thinly populated State of Georgia. An attempt to retake 
Savannah in the following year cost the Americans the 
life of J^ulaski. Evacuating Ne\v])ort, and leaving only 
troops enough to hold New Yoik city, Clinton sailed 
southward and captured Charleston (May 12, 1780). Captu 
Thence his forces siveiit over South Carolina until theyf>f 
had reduced it to a submission broken by continual ^ 

bursts of iiartisan warfare under Sumter ([>. 790), Marion, 

and other loaders. This work finished, Clinton returned to 
New ATork, leaving Cornwallis in command in the south. 

As soon as the summer heats had passed away Gates 
entered the State from the north witli a militia army, and 
was badly beaten at Camden (August 16) by an inferior camdi 
British force. Even North Carolina now needed defence, 
and the work was assigned to Greene, one of the best of 
the American officers developed by the war. The com- 
mander of his light troops, JMorgan, met his Britibh rival, 
Tarleton, at the Cowpens (.lannary 17), and inflicted 
upon the latter the first defeat ho had mot in the south. 

This event brought Cornwallis up to the jmrsuit of the 
victor. Morgan and Greene retreated all the way across 
North Carolina, followed by Cornwallis, and then, 
having raised frosli troops in Virginia, they turned and 
gave battle at Guilford Court House (March 15, 1781).Guiifo 
Greene w^as beaten, as was usually iho case with him, but Court 
he inflicted so heavy a loss in return that Cornwallis 
retired to the coast at Wilmington to repair damages. 
Greene, energetic as w'ell as cautious, passed on to the 
south, and gave battle to liawdon, whom Cornwallis had 
left in command iu South Carolina, at Hobkirk's lIiUHobki 
(April 25), and was beaten again. But Bawdon’s lossllilU 
was so severe that he drew in his lines toward Charleston. 
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IBSttUw Qreene followed, and at Eutaw Springs (September 8 ) 
flings, fought .the last pitched battle in the South, He was 
beaten again, but Bawdon again fell back, and thereafter 
did all that man could do in holding the two cities of 
Charleston and Savannah. Greene had won no battle, 
but he had saved the South. 

83 . Arnold, now a general in the British service (§ 80), 
had been sent, early in the year, to make a lodgment in 
Virginia. It seems to have been believed by the British 
authorities that the three southernmost States were then 
secure, and that Virginia could be carved out next. La 
Fayette was sent to oppose Arnold, but the latter was soon 

Com- relieved, and in June Cornwallis himself entered the State. 

ip. He had not been willing to serve with Arnold. Directed 
Virginia. ^ select a suitable position for a permanent post on the 
Chesapeake, he had chosen Torktown, where, with the 
troops already in Virginia, he fortified his army. The 
general ground was that of McClellan’s campaign of 1862 
(S 285) and Grant’s of 1864-65 (§ 296). 

84 . Washington, reinforced by a lately arrived force of 
6000 excellent French troops (July 1780) under Rocham- 
beau, was still W'atching Clinton at New York. The news 
that De Grasse’s French fleet, on its way to the American 
coast, would enter the Chesapeake, where Cornwallis had 
left himself open to the chances of such an event, led 
Washington to conceive the campaign which captured 
Cornwallis and ended the war. He began elaborate pre- 
parations for an attack on New York, so that Clinton 
actually called upon Cornwallis for aid. Moving dowm 
the Hudson, he kept Clinton in ignorance of any move- 
ment to the south as long as possible, and then changed 
the line of march to one through New Jersey. The 
allied armies passed through Philadelphia, were hurried 
down the Chesapeake, and drove Cornwallis within his 

Y«rk- entrenchments at Yorktown, Do Grasse had arrived 
town. August 30, had defeated the British fleet, and was master 
of the Chesapeake waters. After three weeks’ siege Corn- 
wallis, having exliaustod a soldier’s resources, surrendered 
his army of 8000 men (October 19, 1781). 

85 . The country at large had really been at peace for 
a long time. Everywhere, except in the immediate neigh- 
bourhood of the British forces, the people were work- 
ing almost with forgetfulness that they had ever been 
English colonists ; and, where the enemy had to he 
reckoned with, they were looked upon mucli as the early 
settlers looked on bears or Indians, as an unpleasant but 
inevitable item in the debit side of their accounts. Their 
legislatures were making their laws; their governors, or 
“ presidents,” were the representatives w’^hom their States 
acknowledged; nothing but an American court had the 
power to touch a particle of the judicial interests of the 
American people; the American flag was recognized on 
the ocean ; inde[)endcnce was a fact, and the ministry 
received from the English people so empUatic a call to 
acknowledge it that it yielded so far as to propose a 
defensive war. The House of Commons (March 4, 1782) 
voted to regard as enemies to the king and country all 
who should advise the further prosecution of the war ; the 
Rockingham ministry succeeded to power, to be followed 
shortly by the Shelburne ministry ; and Rodney’s victory 
over De Grasse gave the new ministries very much the 
same cover for an unsuccessful peace as Jackson’s victory 
at New Orleans afforded the United States in 1815 (§ 181), 
Franklin, John Adams, and Jay, the American negotiators, 
concluded the preliminary treaty of peace, by which Great 
Britain acknowledged the independence of the United 
States (Nov. 30, 1782) ; hostilities ceased ; and the definitive 

Treaty treaty of peace was concluded (Sept. 3, 1783). A number 
of peace, of American loyalists (usually called Tories) accompanied 
the departing armies 


86 . In the winter of 1778-79 George Rogers Clark, a Tlie 
Kentucky leader, acting under the authority of the State 

of Virginia, had led a force of backwoodsmen into the 
country north of the Ohio river, captured the British posts 
in it, and made the soil American up to the latitude of 
Detroit. The treaty of iMjace acknowledged the conquest, 
and even more than this. It settled the northern boundary 
of the United States, so tar as the longitude of the 
Mississippi river, nearly as it now runs ; the Mississippi as 
the western boundary down to 31“ N. lat., thence east on 
that line to the present northern boundary of Florida, and 
east on that to the Atlantic. Great Britain restored the 
Floridas to Spain, so that the new nation hud Great 
Britain as a neighbour on the north, and Spain on the 
south and west. Some disposition had been shown to 
exclude the Americans from the fishing ground off New- 
foundland, but it was abandoned. The United States by 
the treaty entered the family of nations with recognized 
boundaries, and all the territory within these boundaries 
could bo recognized by other nations only as the properly 
of the United States. But, so far as internal arrange- 
ments were concerned, a great question remained to bo 
settled. There were thirteen organized States, covering 
bat a part of this territory ; a part of them claimed to be 
sole proprietors of the western territory outside of the 
present State limits ; and it remained to bo seen whether 
they would make good their claim, or the other States 
would compel them to divide, or the new national power 
would compel as clear an internal as an international 
recognition of its claim (§ 89). 

87 . The American army was now disbanded, its officers 
receiving a grudging recognition of their claims and the 
privates hardly anything. Poverty was to blame for 
much of this, and the popular suspicion of military power 
for the rest. Washington’s influence was strong enough 
to keep the dissatisfied army from any open revolt, though 
that step was seriously proposed. The organization of the 
hereditary order of the Cincinnati by the officers brought Th« Cia* 
about a more emphatic expression of public dislike, and 

the herediiary feature was abandoned. But, wherever 
the officers and men w^ent, they carried a personal disgust 
with the existing frame of goverrimeut w’hich could not 
but produce its effect in time. Their miseries had been 
laigely due to it. The [>oliticians who con trolled the 
State legislatures Lad managed to seize the leins of 
government and reduce Congress, the only body wdth 
pretensions to a national character, to the 2 )ositic)n of a 
purely advisory body. The soldiery knew instinctively 
that the lack of power to feed them and clothe them, tho 
payment of theii- scanty wagCvS in paj)er worth two per 
cent, of its face value, were due to the impotence of 
Congress and the too great power of the States, that the 
nation presented tho “ awful spectacle,” as Hamilton called 
it, of " a nation without a national government and the 
commonest toast in the army wm “ Here ’s a hoop to the 
barrel,” — a stronger national government to bind the States 
together. 

The struggle for the establishment of this national 
government is the next step in tln^ development of the 
United States, but to reach it naturally it will be necessary 
to go back into the midst of the struggle for independence. 

V. THE STEUaGLE FOE NATIONAL (iOVEHNMENT : 

1777 - 89 . 

88 . Tho fact that the Continental Congress was really 
a revolutionary body, not limited in its powders by any 
fundamental law imposed by the underlying popular 
sovereignty, but answering most closely to the British 
parliament, has already been noted (§ 64). This state of 
affairs was repuguant to all the instincts and prejudices 
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of the American peojilo, and of the delegates who repre- 
sented them. Just at the time of the Declaration of 
Articles Independence Congress set about preparing a “form of 
confederation,” which should express exactly the relative 
powers of the State and national Governments. Its work 
was finished November 15, 1777, and recommended to the 
States for adoption. Unluckily, before the work had been 
finished, the Stake legislatures had succeeded in establish- 
ing their power to appoint and recall at pleasure the 
delegates to Congress, so that Congress had come to be 
the mere creature of the State legislatures. The “ Articles 
of Confederation,” adopted in 1777, were thus calculated 
for the meridian of the State legislatures which were to 
pass upon them. The new government was to be merely 
“ a firm league of friendship ” between sovereign States, 
which were to retain every power not “expressly” delegated 
to Congress ; there was to be but one house of Congress, 
in which each State was to have an equal vote, with no 
national executive or judiciary ; and Congress, while keep- 
ing the power to borrow money, was to have no power to 
levy taxes, or to provide in any way for payment of the 
money borrowed — only to make recommendations to the 
States or requisitions on the States, wliich they pledged 
their public faith to obey. The States were forbidden to 
make treaties, war, or peace, to grant titles of nobility, to 
keep vessels of war or soldiers, or to lay imposts which 
should conflict with treaties already proposed to France 
or Spain. Important measures required the votes of nine 
of the thirteen States, and amendments the votes of all. 
Congress had hardly more than an advisory power at the 
best. It had no power to prevent or punish offences 
against its own laws, or even to perform effectively the 
duties enjoined upon it by the Articles of Confederation. 
It alone could declare war, but it had no power to compel 
the enlistment, arming, or support of an army. It alone 
could fix the needed amount of revenue, but the taxes 
could only be collected by the States at their own 
pleasure. It alone could decide disputes between the 
States, but it had no power to comiiel either disputant to 
respect or obey its decisions. It alone could make treaties 
with foreign nations, but it had no power to prevent 
individual States from violating them. Even commerce, 
foreign and domestic, was to be regulated entirely by the 
States, and it was not long before State selfishness began 
to show itself in the regulation of duties on imports. In 
everything the States wore to be sovereign, and their crea- 
ture, the Federal Government, was to have only strength 
enough to bind the States into nominal unity, and only 
life enough to assure it of its own practical impotence. 

89 . Most of the States signed the Articles at once; 
New Jersey, Delaware, and Maryland held out against 
ratifying them for from two to four years. The secret of 
their resistance was in the claims to the western territory 
already mentioned (§§ 31, 86 ). The three recalcitrant 
States had always had fixed western boundaries, and had 
no legal claim to a share in the western territory; the 
Articles, while providing for the decision of disputes 
between individual States, were careful to provide also 
that “ no State shall be deprived ,of territory for the 
benefit of the United States and this meant that those 
States whose charters carried them to the Pacific Ocean, 
while admitting the national authority to limit their claims 
by the Mississippi river, were to divide up the western 
territory among them. New Jersey and Delaware gave 
up the struggle in 1778 and 1779; but Maryland would 
not and did not yield until her claims were satisfied. 

Its rela- 90 . Dr H. D. Adams has shown that the whole question 
tioMs to of real nationality for the United States was bound up in 
Uuion western territory ; that even a “ league government ” 
could not continue long to govern a great and growing 


STATES [h»toW 

territory like this without developing into a real national 
government, even without a change of strict law; and 
that the Maryland leaders were working under a complete 
consciousness of these facts. It is creditable, however, to 
the change which the struggle for union had wrought in 
the people that it was not until very late in this struggle 
that Virginia, the most omnivorous western claimant, 
proposed to have the Articles go into effect without Mary- 
land, and still more creditable that her proposal hardly 
received notice from the other States. They were already 
conscious that the thirteen were really one. 

91 . The solution of the difficulty was founu in 1780. New 
The western boundary of the State of New York had^o* 
always been very much in the air. Her main claim to 

her present extensive territory lay in the assertions that 
the western part had once belonged to the Six Nations of 
Indians, and that the Dutch, conquering the Six Nations, 
the English, conquering the Dutch, and New York, 
conquering the English, had succeeded to these rights. 

Put the Six Nations had exercised an undefined suzer- 
ainty qver all the Indian tribes from Tennessee to Mich- 
ilitnackinac, covering all the territory in dispute. New 
York proposed, if Congress would confirm her present 
western boundary, to transfer to Congress her western 
claims by conquest, superior to any more charter claims ; 
and Congress approved the offer as “ expre.s 6 ly calculated 
to accelerate the federal alliance.” On March 1, 1781, 
the New York delegates formally completed the deed of 
transfer to the United States ; on the same day the Mary- 
land delegates signed the Articles ; and by this action of 
the last State the Articles of Confederation came into 
force as the first attempt to frame a national government. 

92 . The long struggle had given time for careful con- 
sideration of the Articles. Maryland’s persistent criticism 
had prepared men to find defects in them. Conventions 
of New England States, pamphlets, and y)rivate corre- 
spondence had found flaws in the new plan of government ; 
but a public trial of it was a necessary preliminary to 
getting rid of it. The efforts of the individual States to 
maintain the war, the disposition of each State to magnify 
its own share in the result, the popular jealousy of a 
superior power, transferred now from parliament to the 
central Government, and inflamed by the politicians who 
saw their quickest road to dignity in the State govern- 
ments, were enough to ensure the Articles some lease of 
life. A real national government had to be extorted 
through the “ grinding necessities of a reluctant people.” 

93 . Congress and its committees had already begun to 
declare that it was impossible to carry on a government 
efiiciently under the Articles. Its expostulations were to 
bo continued for several years before they were heard. 

In the meantime it did not neglect the great subject 
which concerned the essence of nationality — the western 
territory. Virginia had made a first offer to cede her 
claims, but it was not accepted. A committee of Congress 
now made a report (1782) maintaining the validity of the 
rights which New York had transferred to Congress ; and 

in the next year Virginia made an acceptable offer. Her Tem 
deed was accepted (March 1, 1784); the other 
States followed ; and Congress, which was not authorized 
by the Articles to hold or govern territory, became the 
sovereign of a tract of some 430,000 square miles, nearly 
equal to the areas of France, Spain, and Portugal com- 
bined, covering all the country between the Atlantic tier 
of States and the Mississippi river, fro»^ the British 
possessions nearly to the Gulf of Mexico. 

94 . In this territory Congress had now on its hands the 
same question of colonial government in which the British 
parliament had so signally failed. The manner in which 
Congress dealt with it has made tlie United States the 
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country that it m. The leading feature of its plan was 
the erection, as rapidly as possible, of States, similar in 
powers to the original States. The power of Congress 
over the territories was to be theoretically absolute, but 
it was to bo exerted in encouraging the development of 
thorough self-government, and in granting it as fast as 
the settlers should become capable of exercising it. Copied 
in succeeding Acts for the organization of Territories, and 
still controlling the spirit of sudi Acts, the Ordinance of 
1787 (July 13, 1787) is the foundation of almost every- 
thing which makes the modem American system peculiar. 

95 . The preliminary plan of Confess was reported by a com- 
mittee (April 28, 1784) of whiuh JenSerson was chairman. It pro- 
vided for the erection of seventeen States, north and south of the 
Ohio, with some odd names, such as Sylvnnia, Assenisipia, Metro- 
jiotainia, Polypotamia, and Pelisipia. These States were for ever 
to be a part or the United States, and to have rcjiublican govern- 
ments, and the Ordinance creating them was to be a conifiact 
between the Federal (Government and each State, unalterable unless 
by mutual consent. After the year 1800 there shall be neither 
slavery nor involuntary servitude in any of the said States, other 
than in the punishment of ernuos whereef the fiarty shall have 
boon duly convicted. This ^irovision, which represented Jefferson’s 
feeling on tlio subject, was lost for want of seven States in its 
favour. 

96 . The final plan of 1787 was reported by a committee of which 
Nathan Dane, ot Massachusetts, w'as chairniaD. The prohibition 
of slavery was made pei-petual, and a fugitive slave clause was 
added (§ 124). The Ouhnance covered only the teriitory north of 
the Ohio, and provided for not less than three nor more than live 
States. Ohio, Indiana, Illinois, Michigan, and Wisconsin have 
been the resultant States. The inhabitants were to be secured in 
the equal <li vision of real and personal property of intestates to 
the next of km in equal degree. At hrst Congress was to appoint 
the governor, secrotaiy, judges, and militia generals, and the 
governor and judges weic to make laws subject to the veto of Con- 
gre 8 .«i. When tlie population reached 5000 the inhabitants were 
to have an assembly ol their own, to consist of the governoi, a 
legislative couueil of five, selected by Congress from ten nomina- 
tions by the lower liouse. and a lower house of reproscnbi lives of 
one delegate for every 500 inhabitants. This assembly was to 
choose a delegate to sit, but not to vote, in Congress, and was to 
make laws not repugnant to “the articles of fundarnentAl com- 
jiact,” wliicli were as follows — the new States or Territories were 
to maintain fieedom of worship, the benefits of the writ of httbeas 
corpus, trial by jury, proportionate representation, Iwiil, moderate 
fines and pnTiibhments, and the preservation of liberty, projieity, 
and private contracts; they were to encourage public odue^ition 
and keep faith with the Indians; they were to remain forever a 
part of the Dinted States; and they w'ere. not to interfere with the 
disposal of the soil by the United States, 01 to tax tlic lands of the 
United States, or to ta.v any citizen of the United States for the 
use of the Mississippi or St Tjawicncc rivers. Those articles were 
to be unalterable unless by mutual consent of a State and the 
United States. Tlie transformation of the Territory, with its quite 
limited government, into a State, with all the powers of an original 
State, was promised by Congress as soon as the population shouhl 
reach 60, 000. 

97 . The constitution, which was adopted almost immediately 
afterwaids, provided merely that “Coiigi'ess shall have power to 
dispose of, and make all needful rules and regulations respecting, 
the territory or other property belonging to the Umleil States,” 
and that “ new States may be admitted liy the Congre.ss into the 
Union.” Opinions have varied as to the foiec of tlie Ordinance of 
1787. The Southern school ol writers have naturally been inclined 
to consider it ultra vires and void ; and they adduce the fact that 
the new Congivss under the constitution thought it ncceasiry to 
re-enact the Ordinance. The opposite school have inclined to hold 
the Ordinance as still in force. Even as to the territorial provision 
of the constitution, opinions have varied, llic Dred Scott decision 
held that it applied only to the territory then in possession of the 
United States, and that territory subsequently acquit cd, by con- 
quest or purehfuie, was not to be govonied by Congress with absolute 
power, but subject to constitutional limitations. 

98 . In the interval of the settlement of the territorial 
question, the affairs of the league of friendship ” known 
as the United States had been going from bad to worse, 
culminating in 1786. The public debt amounted in 178.3 
to about $42,000,000, of which $8,000,000 was owed 
abroad — in Holland, France, and Spain. Congress had 
no power to levy taxes for the payment of interest or 
principal ; it could only make requisitions on the States. 
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In the four years ending in 1786 requisitions had been 
made for $ 10 , 000 , 000 , and the receifits from them had 
amounted to but one-fourth of what had been called for. 

Even the interest on the debt was falling into arrears, and 
the first instalment of the principal fell due in 1787. To Dlffi- 
pay this, and subsequent annual instalments of $ 1 , 000 , 000 , ^’^ities 
was quite impossible, llobert Morris, the financier of the 
revolution, resigned in 1783, “rather than be the minister tion ; 
of injustice,’' hoping thus to force upon the States the 
necessity of granting taxing powers to Congress. Wash- 
ington, on retiring from the oommand-in-chief, wrote a 
circular letter to the governor.s of all the States, urging 
the necessity of granting to Congress some jiower to 
provide a national revenue. Congress (April 18, 1783) 
appealed to the States for ])ower to levy specific duties on 
certain enumerated articles, and 5 jx*i cent, on others. 

It was believed that with these duties and tlie requisi- 
tions, which wete now to be met by internal taxation, 
$2,500,000 per annum could be raised. Some of the 
States ratihed the proposal ; others latified it with 
modifications ; others rejected it, or changed tlieir votes ; 
and it never received the necessary ratification of all the 
States. The obedience to the requisitions grew more lax. 

Some of the States paid them ; otherh jileadeil poverty, and 
allowed more or less of them to run into arrears ; others 
offered to pay in their own depreciated paper currency , and 
others indignantly refused to pay in any currency until the 
delinquent States should pay all their obligations. 1 ti 1 786 
a committee of Congress reported that any further reliance 
on requisitions would be “ dishonourable to the understand- 
ings of those who entertain such confidence. ” 

99 . In the States the case w^as even worse. Some of of the 
them had been seduced into issuing paper currency in ♦ 
such profusion that they were almost bankrupt. Great 
Britain, in the treaty of ])eace, liad recognized the inde- 
pcnaence of tlie individual States, naming them m order ; 
and her Government followed the same s}stem mall its 
intercourse with its late colonies. Its restrictixe sysUqu 
was maintained, and the State.s, vying with each other 
for commerce, could adopt no system of counteracting 
measures. Every possible burden was thus sliiftcd to 
American commerce ; and Congress could do nothing, 
for, though it asked for the power to regulate commeree 
for fifteen years, the States refused it. 3'he decisions of 
the various State courts began to conflict, and there w^as 
no power to reconcile them or to prevent the conse- 
quences of the divergence. Several States, towards the 
end of this period, begun to jirepare or adopt hystems of 
protection of domestic productions or manufactures, aimed 
at preventing competition by neighbouring States. Tlie 
Tennessee settlers were in insurrection against the authority 
of North Carolina ; and the Kentuck}’^ settlers w'cre appa- 
rently disposed to cut loose from Virginia, if not from tin*. 
United States. Poverty, with the rigid execution of pro 
cess for debt, drove the farmers of w^estern Massachusetts 
into an insurrection which the State had much difliculty 
ill suppressing; and Congress was so incompetent to aid 
Massachusetts that it was driven to the expedient of 
imagining an Indian w^ar in that directiei', ni order to 
transfer troops thither. Congress lisi'lf was in danger nt Con* 
of disappearance from the scene. The necessity for tin* 
votes of nine of the tliirteen States for the passage of 
important measures made the absonec of a State’s dele- 
gation quite as effective as a negative vote. In order to 
save the expense of a delegation, the States began to 
neglect the election of them, unless they had some object 
to obtain by their attendance It was necessary for (’ 011 - 
gress to make repeated and urgent appeals in order to 
obtain a quorum for the ratification of tlio treaty of peace 
with Great Britain. In 1784 Congress e\en broke up ia 
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disgust, and the French minister reported to his Govern- 
ment — “ There is now in America no general government, 
— neither Congress, nor president, nor head of any one 
admi wistrative department. ** Everywhere there were symp- 
toms of a dissolution of the Union. 

loo. Congress %vas evidently incompetent to frame a 
new plan of national government ; its members were too 
dependent on their States, and would be recalled if they 
took part in framing anything stronger than the Articles. 
The idea of a convention of the States, independent of 
Congress, was in the minds and mouths of many ; Thomas 
Paine had suggested it as long ago as his Common Sense 
pamphlet : “ Let a continental conference bo held, to 
frame a continental charter, drawing the line of business 
and jurisdiction between members of Congress and mem- 
ber.s of assembly.’’ To a people as fond of law and the 
forms of law as the Americans there w^as a difficulty in 
the way. The Articles had provided that no change 
should be made in them but by the assent of every State 
legislature. If the work of such a convention was to be 
subject to this rule, its success would be no greater than 
that of Congress ; if its plan was to be put into force on 
the ratification of less than the whole number of States, 
the step would be more or less revolutionary. In the end 
the latter course was taken, though not until every other 
expedient had failed ; but the act of taking it showed the 
underl3*ing consciousness that union, independence, and 
nationality were now inextricably complicated, and that 
the thirteen had become one in some senses. 

101. The country drifted into a convention by a round- 
about way. The navigation of Chesapeake Bay needed 
regulation*, and the States of Maryland and Virginia, 
having plenary power in the matter, appointed delegates to 
arrange such rules. The delegates met (1785) at Washing- 
ton’s house. Mount Vernon ; and Maryland, in adopting 
their report, proposed a meeting of commissioners from aU 
the States to frame commercial regulations for the whole. 
Virginia acceded at once, and named Annapolis, in Mary- 
land, as the place. The convention met (1786), but only 
five States were re[)resented. and their delegates adjourned, 
after recomraeudiiig another convention at Philadelphia 
in May 1787. 

102. Congress had failed in its last resort — a projiosal 
that the States should grant it the Impost power alone ; 
New York’s veto had put an end to this last hope. Con- 
fessing its helplessness, Congress approved the call for a 
second convention ; twelve of the States (all but Rhode 
Island) chose delegates ; and the convention met at Phil- 
adelphia (May 14, 1787), with an abler body of men than 
had been seen in Congress since the first two Continental 
Congresses. Among others, Virginia sent Washington, 
Madison, Edmund Randolph, George Mason (p. 789), 
and George Wythe; Pennsylvania Franklin, Robert and 
Oouverneur Morris, and James Wilson ; Massachusetts 
Rufus King, Gerry, and Strong ; Connecticut William S. 
Johnson, Sherman, and Ellsworth; New York Hamilton; 
New Jersey Paterson ; and South Carolina the two Pinck- 
neys (p 790) and Rutledge.^ With hardly an exception 

^ The following were some of the ineinherH of the convention not 
elsewhere noticed. — Ouvkr Ellsworth was bom at Windsor, Conn., 
April 29, 1745, and died at his birthplace Nov. 26, 1807. He 
graduated at Princeton College in 1766, became a lawyer, and Judge 
of the superior court of his State, and in 1796 was appointed chief- 
justice of the United States Supreme Court He was sent on a 
mission to France in 1799, and resigned his place as chief-justice in 
1800. — Elbridgb Gbrut was born at Marblehead, Moss., July 17, 
1744, and died at Washington, Nov. 23, 1814* graduated at 
Harvard College in 1762, was a member of the Continental Congress, 
1776-1780 and 1788-1785, and of the Congress under the constitu- 
tion, 1789-1793. He was elected vice-president by the Democratic 
party in 1812, and died in office.— R ufus Kino was born at Scar- 
borough, Mass, (now Maine), March 24, 1755, and died at Jamaica, 


the fifty-five delegates were clear-headed, moderate men, 
with positive views of their own, and firm purpose, but 
with a willingness to compromise. 

103. Washington was chosen to preside, and the con- 
vention began the formation of a new constitution, instead 
of proposing changes in the old one. Two parties were 
formed at once. The Virginia delegates offered a plan, Thi 
proposing a Congress of two houses, having power to8|*i 
legislate on national subjects, and to compel the States 
to fulfil their obligations. This is often spoken of as a 
“ national plan,” but very improperly. It was a “ large 
State ” plan, proposed by those States which had or hop^, 
for a large population. It meant to base representation 
in both houses on population, so that the large States 
could control both of them, and it left the appointment of 
the president or other executive and the Federal judges to 
OorigresR, — so that the whole administration of the new 
government would fall under large-State control On be- 
half of the “ small States” Paterson of New Jersey brought Th 
in another plan. It continued the old Confederation, with 
its single house and equal State vote, but added the power 
to regulate commerce and raise a revenue, and to compel 
the States to obey requisitions. The State representation 
was fortunate. New Hampshire’s delegates did not attend 
until after those of New York (then classed as a small 
State) had retired from the convention in anger at its evi- 
dent drift towards the ^^large-State” plan. The large 
States had a general majority of six to five, but the constant 
dropping off of one or more votes, on minor features, from 
their sido to tliat of the small States prevented the hasty 
adoption of any radical measures. Nevertheless, the final 
collision could not be evaded ; the basis of the two plans 
was in the question of one or two houses, of equal or pro- 
portionate State votes, of large-State supremacy or of State 
equality. In July the large States began to show a disposi- 
tion to force their plan through, and the small States began 
to threaten a concerted wiUidrawal from the convention. 

104. The Connecticut delegates, from their first appear- TI1 
ance in the convention, had favoured a compromise. They 
had been trained under the New England system, in which 
the assemblies were made up of two houses, one repre- 

N.Y., April 29, 1827, He ;?raduated at Harvard (;olleffc in 1777, 
and served us a Massachusetts inoniber of the Ooiitineiitul (Tonj^ress 
from 1784 to 1786. Removing to New York, he was elected United 
States senator from that State, serving in 1789< 96, and was minister 
to Great Britain from 1796 to 1803. From 1804 to 1812 he was the 
Federalist candidate for the vice-presidency. — Euhund llANiiOLVU 
was born in Virginia, Aug. 10, 1758, and died in Fredenck county, 

Va , Sept. 12, 1813. He liecamo a lawyer, and, though the son of 
a leading royalist, entered the Ainenean revolutionary army as 
Washington’s aide-de-camp. He served as governor of his State, 
and as attorney-general and secretary of stete under Washington, re- 
signing in 1795 because of the discovery that he was in corres])Oud- 
ence with the French minister.— J ohn Kutlkdgb was born at 
Cliarleston, 8.C., in 1739, and died July 23, 1800. He studied law 
at the Temple (London), served in the Continental Congress, 1774, 
was governor of his State from 1779 to 1782, and tilterwards was 
chief justice. — R oobb Sharuan was born at Newton, Mass., April 
19, 1721, and died at New Haven, Conn., July 28, 1793. He 
was a shoemaker, who, removing to New Milford, Conn., studied 
law, and served as judge of a State court from 1766 to 1789, an 
member of the house of representatives from 1789 to 1791, and as 
United States senator from 1791 to 1793 . — «Jamks Wilson was born 
near St Andrews, Scotland, alxiut 1742, and died at Rdenton, N.C., 

Aug. 28, 1798. Emigrating to the United States in 1766, he studied 
Jaw, served in the Continental Congress (1776-78, 1782-88, and 1785- 
87), and was one of the justices of the United States Supreme Court 
from 1789 until his death. Wilson’s reputation as an able lawyer has 
been growing of latS, and hardly any member of the convention ranks 
higher than he for profound insight into the real nature of the govern- 
ment and constitution of the United States. — G eorob Wtthb was 
bom in Elizabeth county, Va., in 1726, and died at Richmond, Va., 

June 8, 1806. He was, educated at William and Mary Coll^i 
studied law, and was a member of the Virginia legislature from I'M, 
and of the Continental Congress in 1775. He was (ffiancellor of Ws 
State from 1778 until 1798. 
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senting the people of the whole State, according to popula- 
tion, and the other giving an eqnal representation to the 
towns/ They proposed that the new Congress should te 
made up of two houses, one representing the States in pro- 
portion to their population, the other giving an equal vote 
to each StatQ At a deadlock, the convention referred the 
proposition to a committee, and it reported in favour of 
the Connecticut compromise. Connecticut had been voting 
in the large-State list, and the votes of her delegates could 
* not be spared from their slender majority ; now another 
of the large States, North Carolina, came over to Con- 
necticut’s pro|X>eal, and it was adopted. Thus the first 
great struggle of the convention resulted in a compromise, 
which took shape in the peculiar feature of the constitu- 
tion, the senate. 

105. The little States were still anxious, In every new 
question, to throw as much power as possible into the 
hands of their special representative, the senate ; and that 
body thus obtained its power to act as an executive 
council as a restraint on the president in appointments 
The and treaties. This was the only survival of the first 
work of alignment of parties ; but new divisions arose on almost 
mention proposal introduced. The election of the president 

was given at various times to Congress and to electors 
chosen by the State legislatures ; and the final mode of 
choice, by electors chosen by the States, was settled only 
two weeks before the end of the convention, the office of 
vice-president coming in with it. The opponents and 
supporters of the slave trade compromised by agreeing not 
to prohibit it for twenty years. Another compromise 
included three-fifths of the slaves in enumerating popula- 
tion for representation. This was the provision which 
gave the slave holders abnormal power as the number of 
slaves increased ; for a district in the “ black bolt ” of the 
South, while three-fifths of its slaves were enumerated, 
really gave representation to its few whites only. 


Tho 

consti- 
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106. Any explainitiou of tlm system introduced by the constitu- 
tion must start with the historical fact that, while the national 
government was iiracticully suspended, fioin 1770 until 1789, the 
only power to which fiolitical privileges had been given by the 
people was tlie States, and that tlie State logiKlaturcs were, when 
the convention met, politically omnipotent, with the exception of 
the few Iniiitatioiis imposed on them by Uie early State constitu- 
tions, which wore not at all so searcliiiig or severe ns those of more 
recent years. The general rule, then, is that the Feileral Govern- 
ment has only the powers granted to it by the Federal constitution, 
while the State has all governmental powers not lorhiddeii to it by 
the State or the Federal constitution. But the plirnse defiiiiiig the 
Federal Government’s powere is no longer “ expressly granted,” 
as in the Arti<'lcs of Confederation, but merely “gianteiV* so that 
powers necessary to the execution of granted powers belong to tlie 
Federal Government, even though not direetly named in th» con- 
stitution. This qiic-iition of th(^ mterpretation, or “ eonstruction,” 
of the constitution \n at the bottom of real national politics in the 
United States: the minimizing parties have sought to hold the 
Federal Government to a striet construction of granted powers, 
while their opponents have sought to widen those powers by a 
bioad constinetion of them 'I’lie striet-construcu.m parties, when 
they have come into power, have regularly adopted the practice of 
their opponents, so that coiistniction has pretty .steadily broadened ; 
the poiver to “regulate coTinncr<'e betw^een the S^tates” is now» 
interpreted so as to include the powder of Congress to regulate the 
fares and contraots of railway.s engaged in luter-Stnte t’ommerce 
(§ 327), which would have been deemed preposterous 111 1787. 

107. Fojuihir sovereignty, then, is the basis of the American 
system. But it docs not, as ihies the English sy.steiii, choose its 
legislative body and leave unliimted poweis to it. It makes its 
“constitution ” the permanent medium of its onlcrs 01 prohibitions 
to all branches of the Federal Govennueiit and to many branches 
of the State Governmonts; they must do what tlie constitution 
directs and leave undone what it forbids. The iK*o]de, therefore, 
are contimiallv laying their cominamls on their Governments; and 
they have instituted a system of Federal courts to ensure obedience 
to their commands. An English court must obey the Act of 
Parliament; the American court is bound mid sworn to oliey the 
constitution first, and the Act of Congress or of the Slate legisla- 
ture only MO far as it is w^arranted by the constitution. But the 
American court does not deal directly with the Ac^ in question ; | 


it deals with individuals who have a suit before it. One of these 
individuals relies on an Act of Congress or of a State legislature ; 
the Act thus comes before the court lor exammatioii ; mui it sup- 
IKirts the Act or disregards it as “unconstitutional,” or in violation 
of the constitution. If the court is one of higli rank or leputation, 
or one to which a decision may be ajqiealcd, as the United States 
Supremo Court, otlier courts tollow' the jirecedont, and the law falls 
to the ground. The court does not come into direct contbet with 
tlie logiblative Iwdy ; and, W'here a decision would he a}>t to pro- 
duce such a con diet, tho practice has been fox the court to regard 
the matter us a “political que.stion " and refuse to consider it. 

108. Tho preamble states that " we, the people of the United The 
States,” estafclibh and onlain the constitution Events have shown pi'eatnbl 
that it was the people of tho wliolc United States that ostabli.shed 
the constitution, but tho people of 1787 seem to have iiielinod 
to the bohef that it was the i)oo))le of each State for it'.elf. This 
belief was never changed m the South ; and in 1861 the people of 
that section believed that the ouhnaiices of secession weic merely 
a repeal of the enacting clause by the pow'cr which hud passed 
it, the jieople of the State. 

109- Tho original constitution was in seven articles. Tlie lirst 
related to tlie organization uiui poweis of Congress, wliicli consists 
of a senate and house of representatives Kepreseiitatives are to The 
be inhabitants of the State for which th<7 are chosen, tolw twenty- house ot 
five years old at least, and arc to serve two year.s. Eai h hous<‘ of represeo 
representatives thus lasts for tw'o years, and this ]>criod is usually tatives, 
known as “a Congress"; tho iiftieth CongrcKs will expire March 4, 

1889, having completed the hrst century of t ho constitution Re])rc- 
sentatives are assigned to the States in proportion to population, 
and this fact forecil the provision for a (leeennial census, the first 
appearance of such a provision in modern national history. The 
first census was taken in 1790, AiqMutionment of leprew'iitatives 
from 1883 until 1893 is governed by the census of 1880 ; by Act of 
Cougress the number 154,325 is the <li visor into a State’s popula- 
tion which fixes the number of the State’s representatives, the 
whole iiumher of representatives being 325, with eight delcgaltvs 
from tlie Territories, having seats ami the right to debate but not 
to vote. The bouse elects its speaker and other officers, and has 
the power of impeachment. 

no. The legislature of each State elects two senators, to serve The 
for six years ; and no State can ever be <lopnved of U.s equal share senate, 
of iHipresetitatioii excejit by its own con.sent Tlio seimfjus aie 
divided into three classes, tiie term of one clu'-s expiring every two 
years. Six yeais are therefore necessiry to conmletely chiuigc the 
composition of the senate, and it is coiisidcied a ccuitinuoiis lM»dy. 
Seiiatoi’s are to be at least tbuly years old, and must be luhabit- 
aiits of the States from which they are chosen and citi/ens ot the 
United States for at least nine years jircvious to their election. 

The vice-president presides over the senate, having no vote iinlcHs 
111 case of an equal division. But the legislative piovisioii (con- 
tiiiUing until 1887) that the death or disability ot the picsident 
and vice-pie.sident devolved the ofJice of ju’csident on the piesuiing 
officer pro tevipore of the senate made that officci one of giojit 
possible importance, and the, vice-presubuit regularly letirecl just 
before the end of a session, so that a pro tempotc officer might he 
bclecfe4 (8 117) 

in. All officers of tho United States arc open to impeachment InqHiAel 
by the hou.se of represen tatives, the impesichmeiit to be tried bj nient. 
the senate, and the i»cTmlty to bo no more than removal iiml dis- 
qualification to .scive further under the United Stales. AA'hcii the 
president is tried, the chief justice of the Siqucme ('oiirt piesides. 

112. The mcmljcrs of both houses are piivil»*ge«l fioiii ancst and Both 
from being (][Ucstioncd elsew'lieic for words spoken 11. debate. Ea(h housef 
house jpRsses on the election of its own lucmhcia , hut an Act of 
GoiJgiess may control tho Acts of the State legislature as to imie, 
place, and niaiiiier of elections, exieptas to the place ot (noosing 
seimtors, 111 winch the legislatuie icmains supreme f’ongies'^ lias 
exeicised tho powei by pa^ssing a general < lection law. The two 
bouses cannot adjouiii to anothci pliue, or for more tlnin 

days, unless by common consent Their incinbi^rs an* pant bs tbe 
United States, and must not be ofliee-lmldeis or iv(‘« ivc imv ollue 
created or increased in pay during then t«*ini ot wivitc in Om- 
gress. 

1 13. When a bill jmsse.s both bou'^cs it g(»i ‘ • llic pii'snlent. V(*to 
If he signs it becomes low If In* liolds it witlmnt signing loi power 
ten day.s (Sundays excijited) it bccoinc^^ law, unh^ss the iiii.d 
udjournmont of Gongiess comes in tlie ten d.ivs. All bills passed 

in the last ten days of a Congicss aie tbeiefoic at the ineicy of the 
I»resident; he eaii jirevcnt tlicin fiom Ix'tonnng laws by simply 
rutuiiiing them. If the pre>sidcnl dcf ides to veto a lull he lelniris 
it, with a statement of his objections, to tin* Jiouse in win. h it , 
orifi^nated. It can then only become law by the vote of two-llurds 
of both houses. 

1 14. The pow'ers of Congress aic fully stated. The first is to Fowen 
“lay ami collect taxes, duties, imposts, and excises, [in oiderj toofGon- 
pay the debts and provide for the coinnion defence and general gr«iss. 
welfare of the United States.” The w'ords in brackets are not m 
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the original, bat they are included in construction bv all re8])ect> 
able authorities, as essential to its meaning; any other construc- 
tion would give Congress absolute power over whatever it thought 
to bo for “ the common defence or general wolfaro.’* Duties, kc., 
are to Ikj uniform throughout the United States. Other powers 
are— to borrow money; to regulate foreign and domestic commerce; 
to make rules for naturalization, and bankruptcy laws ; to coin 
money, regulate the value of foreign coins, and hx the standaid 
of weights ami measures ; to punish the counterfeiting of Federal 
securities and current coin ; to establish post-oflices and Tiost-roads ; 
to establish patent and copyright systems ; to establish courts 
inferior to the supremo court ; to punish offences on the high seas 
or against international law; to declare war, grant letters of 
marque and refirisal, and make rules for captures; to raise and 
support armies, no ap])Topriation to bo for more than two years ; 
to provide and maintain a navy ; to make articles of war ; to use 
the militia of the States in executing Federal laws, suppressing 
insurrections, and repelling invasions; to provide for organizing, 
arming, and disciplining this militia, loaring the States to appoint 
tlio ofiicers and carry out the system ; to establish a national capital 
or Federal district (the District of Columbia, containing the city of 
Washington), and to exercise exclusive powers of legislation over 
it, and over sites for forts, dockyards, &c., bought by permission 
of the States; and, finally, ‘‘to make all laws which shall be 
necessary and proper for carrying into execution the foregoing 
powers, and all other powers vesti'd hy this constitution in the 
(Jovernmeiit of the United States, or in any department or office 
thereof.” This last ])owci has been llie subject of most debate. It 
was urged thatj unless an Act of Congress was strictly “ necessary ” 
fur the execution of one of the grunted powers, it was invalid. 
The Supreme Comt has held tliat the Act need not bo “absolutely 
necessary,” or even “ very iieccssiiry,” — tlint it is enough if it is 
“necessary.” As the decision of the necessity is with the legis- 
lative body, the v'oni opens a wide sweep for c»mstrnctiori ; but it 
has always furnished a banicade which the opponenfs of a bill 
have often found very strong. 

Powers 1 15 The real sovereignty which made the constitution shows 
forbidden itself in a double series of piobibitions — on the Federal Govem- 
to the meat and 011 the States. Tne Fedeial Government shall not Bus- 
Federal j>end tlio piiviloge of the wiit of habnis corpm except in case of 
Govern- rebellion or invasion, when the public safety requires it. Since 
meat ; the Civil War the Supreme C’ourt has <lccided that the writ itself 
can never be suspended while the courts are open, tlint the Federal 
Government may suspend the;ir/c//r</f’ of the writ as to classes of 
jicrsons directly interested in the war, but that the wnt is still to 
issue and the court to decide whether the a])plicaiit comes within 
the excepted classes or not. C"ongre.ss Tiiust not pass any bill of 
attainder or po.st fmto law, tax exports, give commercial prefer- 
ence to the ports of one State over tho.se of another, lay direct 
taxc.s except in jirojiortioii to census population, or grant any title 
of iiobiUt}. Money is to he taken from the treasury only in con- 
sequence of appropriutions made by law. And no "peison in the 
service of the Unite<l States may accejit any gift or title from a 
foreign power without eemsfut of (’ongioss. 
to the 1 16. The State.s arc absolutely foi bidden to make treaties of any 
States, kind, to grant letters of marque and reprisal, to coin money, to 
emit bills of credit, to make anything but Bilver a legal tender, to 
giant any title of nobility, to pass any bill of attainder, ejt' pod 
JaHo law, or law impairing the obligation of contracts. It follows 
fioni the last clause that 8tnte.s cannot p«iss bunkiniptiy laws. Tho 
States arc forbidden, exce[»l by consent of Congress, to lay any 
duties on imports or exjioits, except inspection charges, to be paid 
into the Federal trcnsui y ; to lay any tonnage duties; to keep trooiis 
(a word which does not cover militia) or ships in peaee; to mako 
any agreement with anothci State or with a foreign pow*or; or to 
engage m war unless actually invaded. 

The pre- 117. The president is to be a native citizen, at least thir^-five 
sideut years old, and at least fourteen years a resident within the United 
and hib Statea He is paid by the United States ; and his salary is not to 
powei’s. be increased or diminisbed by Congress during hia tenn : the Act 
must apply to the successors of the prc.si<ient who signs the Act 
He IS sworn to execute liis offu^ faithfully, and to “preserve, pro- 
tect, and defend the constitution of tho United States.” In case of 
liis death, resignation, or inability (by impeachment or otherwise) 
the vice-president succeeds Iiim ; and, in c^ise of the inability of 
both, the members of the cabinet succeed 111 a prcscnlied order, 
accoiding to the Presidential Succession Act of 1 886 . The president 
has the veto j»ow'er already described, sends messages to Congress 
on the state of the Union or on special subjects, convenes either 
house or both on extraordinary occasions, receives foreign envoys, 
« commissions oHicers of the United States, and oversees the execu- 
tion of the laws pa.ssed by Congress. Ho makes treaties ; but no 
treaty is valid unless passed by the senate by a two-thirds vote of 
those present. He appoiiits ministers and consuls, judges, and all 
other officers whose appointment C’ongrcss has not vested in other 
officers ; but presidential appointments must be confirmed by the 
lenate, though the jiresident may make temporary appointments 


states” ' 

during the recess of the senate, to hold until the end of their next 
session. He is commander-in-chief of tlie army and navy^ and 
has power of pardon or reprieve for offences against Federul laws, 
except in case of impeachment And he may call upon heads of 
departments for an opinion in writing on any subject relating to 
his department. 

118. The last clause has evolved the “cabinet,” a term not The 
known in tlie constitution. When Confess has by law organized cabii 
a department, its leading officer is called its secretary. There are 
now ( 1887 ) seven departments,— those of state, of the treasury, of 
war, of tho navy, of tho post-office, of tho interior, and of justice ; 
and dejiartments of agriculture and of labour have been proposed. 

The secretaries are selected by tho president and are confirmed by 

the senate, but are not responsible to any one but tho president. 

Hor is he bound by their individual opinions, or even by an 
unanimous opinion from one of their periodical meetings, they 
are his advisers ouly. 

1 19. The peojde have no direct voice in the choice of picsidewt The 1 
and vice-president: they choose electore, each State having aslural 
many electors as it has senators and representatives together ; syste 
and the electors choose the president and vice-president, meeting 

at their State capitals for that purpose, and sending sejiarate 
certificates of their choice of president and of vico-president to tho 
presiding officer of the senate at Washington The electors are to 
uc chosen in such manner as the legislature of each State shall 
direct ; and this plenaiy power of tlie legislatures w'as the source 
of the unhappy disputed election of 1876 - 77 . By Arts of (‘oiictcss, 
the electors are to be chosen on the 'J'nesday after the first Mon- 
day of November; they meet in their States and vote on the 
first Wednesday of December ; and Congress meets on the second 
Wednesday of February to witness the counting of the electoral 
votes. The electors are legally State officers ; and the action of 
their States in regard to them was evidently intended to bo final. 

Until 1887 Congress refused to provide foi iieccssaiy proof of the 
State's action, and claimed the j>ower to provide from time to time 
for emergencies. Such cniergoncies weie constantly occurring ; 
and Congress, which was meant to be merely a witness of the < oimt 
by the presiding officer of the senate, had seized, before 1876 , 
a general supervisory power over the electors and thoir votes. 

This illegitimate function of Congress broke down in 3876 * 77 , 
for several Southern States sent different sete of certificates ; the 
two houses of CongrcHS were controlled by opposite parties, and 
could agree on nothing; and an extra-constitudonal muchiue, tho 
“electoral com mission,^’ was improvised to tide over the diflieiilty. 

Now jiiovision is made hy tho Klectoial Count Act of 3887 lor tne 
State’s certification of its votes ; and tlie certificate vlnch comes 
in legal form is not to be rejected but by a vote of both houses. 

If there 18 no majority of electoral votes for any jierson for vice- 
president, the senate, by a majority *of its members, clioo.ses from 
the two names highest on tho list. If there is no majority for 
president, the house of representatives cliooses one from the three 
names highest on the list, each State having one vote. 

120. The electors were meant to exercise a perfect freedom of Powe 
choice, and there are instances 111 eaily years of electors voting for et tin 
IKirsonal friends of tho op}x>site ]»arty. It was oiigiually provided clecU 
that each elector was to name two persons, without specifying 
which was to be president or vice-president. When the votes were 
counted, the higliest name on the list, if it had a majority of all 

the votes, obtained tho presidency, and the next highest became 
vice-president. It has been said that tlio convention cut out tlio 
office'of president according to the measure of George Wasliiiigloii, 
and there was no difficulty while he served : fiach elector cast one 
of his votes for Washington, and he was chosen unanimously; the 
struggle vras for the second office. When he went out of office m 
1796 the parties began to name c^andidates in advance for tlie two 
offices ; the electors began to feel bound to vote for their party 
candidates; and the individuality of the doctors disap]>caicd at 
once. In the election of 1800 the electors of the successful part) 
voted together like a well -drilled army, and tho result was that 
the two candidates of the successful party had an equal vote. The 
defeated party controlled the house of representatives, and their 
efforts to choose Burr prcbidciit instead of Jefferson exasperated the 
Democrats and sealed tho fate of the old system. An amendment Tlio 1 
to the constitution was adopted in 1804 , changing the method of amein 
the electors in voting, so that each should vote separately for tho ment. 
two offices and thus prevent any tic vote from this cause. 

121. TTio constitution provides for one Supremo Court, having Jne 
original jurisdiction in eases affecting foreign ministers and eon- reuei 
Bids, and those to which a State shall be a party, and appellate courti 
juri^iction from such sulxirdinate courts as Ckmgrcss should nom 
time to time establish. All judges were to hold office during goou 
behaviour (§ 237 ), and their salaries were not to bo dimiiushcu 
during their continuance in office. Criminal trials were to be oy 
jury, except in nnpeachmejits. and were to be held within the 

in which the offence had been committed, or in places assignea by 
law jfor the trial of offences committed outside the jurisaictioii 01 
any Stats. The whole jurisdiction of Federal courts, co^’^^^uig botu 
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the original and the appellate jnrisdiction of the Supreme €0011, 
was clearly stated. Federal courts were to deal with all cases m 
law or equity arising under the constitution or the laws or treaties 
made under it; with all cases atfocting public ministers and coiisuK 
or admiralty or maritime law; with suits by or against the United 
States ; and with suits by one State against another, by a State 
against citizens of another State, by a citizen of one State against 
a citizen of another, by a citizen of a State against citizens of his 
own State when the question was one of a grant of land from 
different States, by a State or its citizens against foreigners, or by 
a foreigner against an American. As the section iii‘st stood, it was 
open to the construction of giving the power to the citizen of one 
State to sue another State, and the Supreme Court so construed 
it in 1703 - 04 . The States at once took the alarm ; and the 11th 
amendment, forbidding suit against a State under tiiis section 
except by another State, was ratified in 1798 . 

Orgaiii- 122. As soon as the new Government was organized in 1780 , a 

zation Judiciary Act was ]iassed, organizing the whole system of inferior 

of the Federal courts. Subsequent development has not changed the 

judiciary, essential nature of this first Act The Supreme Court now consists 

of a chief justice and eight absociate justices; there are nine circuit 
courts, each consisting of a Supreme Court justice and a circuit 
judge ; and fifty-six district courts, each with a district judge. 
Each circuit comprises several States; and the Supicmo Court 
justices, in addition to their circuit work, meet in bank annually 
at Washington. The districts cover each a State or a part of a 
State. Apical lies from the district to the circuit court wlicn the 
matter involved is of a value greater than $ 500 , and from the 
ciicuit to the Supreme Court when $r»000 or more is involved. 
There ure also Territorial courts ; but those ai e under the absolute 
power of Congress over the Teriitones, and ure not covciod by the 
constitutional provisions as to courts. Consular courts, held 
abroad, fall under the treaty power. 

Its power 123. The Constitution’s lea«ling diirorence from the Confederation 
over indi- is that it gives tlic national Government power over individuals, 
viduals. The Federal courts are the priiicijial agent in securing this essential 
power ; without them, the constUutioii might easily have been as 
dismal a failure as the Confederation. It has also lieen a most 
important agent 111 securing to the national Govonimimt its sup- 
remacy over the States Fiom this point of view the most im- 
portant provKsion t)f th(' const itutiou is the giant ot jurisdiction to 
Federal courts in cast's involving the construction of the constitu- 
tion or of laws or treaties made under it. The 2 . 5 tli sectiuirof the 
Judiciary Act [wnniitcd aij\ Hnpicme Court jiistiec to grant a writ 
of error to a >St5ite court 111 a case 111 wliicli the ('oiistitiitionality of 
a Fodeial law or ti<5aty h.id been denied, or in wliicli a State law 
objected to us III violation of the Fcdeial eoiistiUitiou hail been 
maintained In siub cases, tho dcleated paity had flic light to 
carry the “ Federal (juebtioii’’ to the Fedcial courts. It was not 
until 1816 that the Federal courts undertook to exercise this power; 
it rais(‘d a stoiin of o]»position, but it was nniiiitained, and has 
lUiido the eoii.stitutiou wlint it ])rofcsse<i to he — “ tlie Knf»reme law 
Treason, of the laml.” As a suhsidiary feature 111 the judiciary .sv.stcm, 
treason was restricted to the act of levying wai against the Unitcil j 
States, or of adheiing to their eiioinies, giving them aid and 
comfort ; the I'vuleiice of it to confession m open comt, or to the 
testimony of tw'o witnesses to an overt act ; and any forfcituie in 
the piiiiisliniont to a life eflect only. The Statc.s, liowover, have 
always asseited llieir pow'ci to punish for tieasoii against them 
iiidividuall>. It has nevei been lolly inaintuinod in practice; but 
tho theury liad its ctlecL in tho secession period. 

Fugitive 124. Tho State.s weie bound to give credit to the jmblic records 
criminals of other States, to accord citi/oiibliip to the citizens of othci States, 
and to return crimiiiahs tlceiiig from other States, and to return 
leaves. persons held to service or labour” under the law’s of another 
State. This last w-as the “fugitive slave” piovision of the 
constitution, which became so important aftci 185 '^ (§ 228 ) 

Guar- 125. The Federal Government w’as to guarantee a republican 
antee form of government to each of the Stuti's, and to protect each 

danse. of them agrdnst invasion, or, on upjdication of the legislatnie or 

governor, against donicstio violence. 'J’hc “gudrantce clause” 
really substituted State rights under the guarantee of the Federal 
Government for the notion of State soveieignty uiitler the guaran- 
tee of the State itself. A still stronger case of this was in tho 
5 th article of tho constitution, stating the manner of amendment. 
The convention of 1787 , it must be borne 111 mind, was working 
under a system of government which provided exprcb.sly that it 
was not to be altered in tho least unless by conaeiit of all tlic 
States. The constitution jwovided that it w'a.s to go into force, so 
far as the ratifying Slates were concerned, ns soon as nine of tho 
thirteen States should ratify it, and that any future amendment, 
wlien passed by txyo-thirds of both lioiises and ratified by the 
legislatures or conventions of three-fomths of the Slates, should 
become a part of tho constitution. By upplication of tlie legis- 
latures of two-thirds of the States, a new^ convention, like that 
which framwl the constitution, miglii take the place of the two 
houses of Congress in projiosing amendments. A system under 
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which a State submits its whole future destiny to an unlimited 
power of decision in three-fourths of its associate States can hardly 
DO called one of State sovereignty. 

126. The debts of the Confederation, and its engagements, w’ero Supreme 
made binding on the now Government ; the constitution, and law of 
laws and treaties to be made under it, wore declared to bo “ the tlie land, 
supreme law of the land” ; judges of State courts were to be 
bound thereby, “anything in the constitution or laws of any 

State to the contrary notwithstanding” ; all the legislative, execu- 
tive, and judicial officers of the United States and of each and 
every State were to be bound by oath or affirmation to su])port the 
constitution of tho United States ; but religious tests w’cre for- 
bidden. 

127. Ton amendments wore adopted so soon after the ratification The first 
of the constitution tliat they may fairly be considered apart of ten 

tin* original instrument. Tliey were duo to a geneial desire that amend- 
a “bill of nglits” of some kind should bo avlded to it ; but they ments. 
did not alter any of the article.s of tho constitution. They foibade 
any c.stub1ishmcnt of religion by Coiign^ss, or any abridgment of 
fimloin of worship, of the pi css, or of speech, or of the popular 
right to assemble and petition the Government for ledrcss of 
grievances; the billeting of soldiers; unicasoiiable searches or 
seizures, or general W'anants; tiials for infamous crimcb excej>t 
through a grand jury's action; Hub]ectinga ixirsoii tor tho same 
offence to be twice put in jeopardy ot life or limb ; compelling him 
to witness against himsell m criminal cases ; the t. iking ol Tifo, 
liberty, or piopoity without duo process of law or witlmut com- 
pensation for property, and the demand ol excessive bad, or the 
inijmsition of excessive hne.s or of cruel (»r unusual ]»uiiis)nncnts 
They asserted the light of the ]>eople to keep and bear arms, t(» a 
jury trial from tho vicinage in ciinunal cases 01 inc.ws involv- 
ing more than $20, to a copy of the indictment, to the testimony 
against the piisonor, to compulsory piocess on hU belialf, and to 
coiiiiscl foi liiiii. Ami they stnted ex])rossly the general jninciplc 
already given, that tho Federal Govoinm cut is restricted to granted 
pmvers, while those not mentioned arc reserved “to the Slates 
lespreiively or to tlie people.” 

128. The omission of the word “thereof” alter the clause last The sove- 
mcntioued seems signdieant. The system ol the L’nileil Stales leignty. 
is almost the only national system, in active and sutccssful opcia- 

tion, as to which the exat t location ot the sovereignty is still a 
mooted question. The contention ol the Calhoun school — that tlie 
scpar.ite Stages were sovf'ieigii hcloie and after the adoption of the 
constitution, that caeh State ado})to»l it hy its own power, main- 
tained It hy lU ow’ii powei, and could put an end to it hy its own 
power, that the Union was }mrely \oluntaiy, and that th<‘ whole 
people, Ol the people of all the other States, had no light to 
maintain 01 eiifoice the Union against any Slate -has he«*ii ended 
by the Civil AVai. But that did not dei'ide the loealnm ol tin* 
soveieignty. The pievalent o|iiuion is still that first iounnlatcd 
hy Madison — that the States w’cic .soveicign belore 1780, that 
they then gave up a part of their ,so\ciejgul} to the Kcshral 
(hrvf'niment , that the Union urnl the constitution ivcie the woik 
ol the St, ires, not of the whole pcojdc , nml lliat icscivrsl powei s 
an ie.MTved to the people ol the States, not to the wliolc people. 

Tlic use of this hahl phrase “reserved to tlie ]>copIc,” not to the 
people of the .several Stales, in tho lOih umctKlmcnt, seems to 
argue an mnlci lying consciousness, evr-n in 1 781*, that tin' whole 
peojde i»f the United States was alie.idy a political ])owcj ijuife 
dihtiiict from the States, 01 the people of the State's, and tin* 
tcndoin*y of laler opinion is in thisiiirection. It must he admitted 
that the whole jreoplc has nevei acted in a single capacity , hut 
the icstnction to State lirjcK seems to In- a self-mipo'scd limitation 
by the national peojdc, W’liich it might icmovc, as in 1780, it an 
emergency should make it ncc'essary. The Civil Wai amend 
ments are considcTcd below’ (§ .‘105-300). 

129 . Bv w’hatcver soveieignty tin? constitution was fnimed and Details 
imposed, it was m(*aut only as a seheine in outline, to be Idled up *'1 the 
aftoiwMids, and from time to time, by h-gislation 'I’he nlea is system, 
most phunly earned out iii the Fcdeial justiciary the •■onslitution 

only directs ihal there shall he a Siiprcnn* (’oiiit, and maiks out 
the general jui isdiction of all the courts, leaving Congit'-s, under 
the restriction of the presidcurs veto powTi, to hiuM up tin* .system 
of courts which shall best cany out the design of Hi* (<»nshtutioii. 

But the same idea is visible in every liepartiutnl, and it has 
earned the coiiBtitutioii safely thiough n < < ntuiy whndi has irnli- 
cally altered every other civili/ed govei’iimeut. It has (omlnncd 
elasticity w’ith the limitations neccssaiy to niaki deiiioiiatic 
govcinmont successful over a va^t tcnitory, having intinitcly 
divorst interests, and needing, inoie than almost an v tiring cKe, 
positive op]»ort unities for sohei SKoiui thought hy the peo^dt. 

A sudden revolution of po]»ul.ir thought or feeling Is cnoiigli to 
change the house ot repreHcntativw from to}» to bottom ; it imisf 
coutmuo foi Hcv^Pial years before il can make a rndicnl change in 
the senate, and for yenis longer hefonj it cdii cany tins change 
through rho judiciary, wliich holds for life , and all these elianges 
must take place before tho full effects upon the laws or coij.stitutiou 
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are accom|>lislKHl. ] 3 ut the minor chansos which aro eai»ential to 
an acrominodation with the jfrowth anu development oi a great 
luition are reached in the meantime ea«iily and naturally m the 
course of legislation, to which the skedetou Outluio of the con* 
stitution lends itself kindly, The ineinbors of the convention of 
1787 showed their wisdom most plainly in not trying to do loo 
mucli ; if they liad done more they would liave done far less. 

Sabmis* 130 . The convention adjourned 17th Seiitember 1787, 
flion to having adopted the constitution. Its last step was a 
Congress, resolution that the constitution be sent to the Congress 
of the Confederation, with the recommendation that it be 
submitted to conventions elected by the {leopie of each 
State for ratification or rejection; that, if nine States 
should ratify it, Congress should appoint days for the 
popular election of electors, for the choice of president and 
rice-president by the electors, and for the meeting of 
senators and representatives to be chosen under the new 
plan of government ; and that then the new Congress and 
president should “witliout delay, proceed to execute this 
constitution.” Congress, having received the rejKirt of the 
convention, resolved that it be sent to the several legisla- 
tures, to be submitted to conventions ; and this was all the 
approval the constitution ever received from Congress. 
Both Congress and the convention were careful not to 
open the dangerous question, How was a government 
which was not to be changed but by the legislatures of all 
the States to be entirely supplanted by a different system 
through the approval of conventions in three-fourtlis of 
them 1 They left such questions to be opened, if at all, in 
the less public forum of the legislatures. 

Federal- 131. f^efore the end of the year Delaware, Pennsyl- 
tetsaml vania, and Now Jersey had ratified; and Georgia, Con- 
Meral- Massachusetts followed during the first two 

i 0 ti. months of 1788. Thus far the only strong opposition 
had been in Massachusetts, a large State.” In it the 
struggle began between Federalists and Antifederalists, 
between the friends and the opponents of the constitution, 
with its introduction of a strong Federal power ; and it 
raged in the conventions, legislatures, newspapers, and 
pami»hlots. The best of the last was The Federalist, 
written mainly by Hamilton, with the assistance of Madi- 
son and Jay, exiilaining the new constitution and defend- 
ing it. As it was written before the constitution went 
into force, it speaks much for the ability of its writers 
that it has passed into a standard text-book of American 
constitutional law. 

Batifica- 132 . The seventh and eighth States — Maryland and 
tion. South Carolina — ratified in April and May 1788 ; and, i 
while the conventions of Virginia and New York were 
still wrangling over the great question, the ninth State, 
New Hampshire, ratified, and the constitution passed out 
of theory into fact. This left the other States in an 
unpleasant position. The Anti federalists of the Virginia 
and New York conventions offered conditional ratifications 
of all sorts ; but the Federalists stubbornly refused to con- 
sider them, and at last, by very slender majorities, these 
two States ratified. North Carolina refused to ratify the 
constitution, and Rhode Island refused even to consider it 
(§ 145), Congress named the first Wednesday of January 
1789 as the day for the clioico of electors, the first 
Wednesday in February for tlie choice of president and 
vice prosident, and the first Wednesday in March for the 
Inaagu- inauguration of the new Government at New York city, 
ration. The last date fell on the 4th of March, which has been the 
limit of each president’s term since that time. 

Fall of 133 . Wlien the votes of the electors were counted before 
the Con- Congress, it was found that Washington had been unan- 
Son elected president, and that John Adams, stand- 

ing next on the list, was vice-president. Long before 
the inauguration the Congress of the Confederation had 
<3xpired of mere inanition ; its attendance simply ran down 


until (October 21, 1788) its record ceased, and the United 
States got on without any national Government for nearly 
six months. The struggle for nationality had been suc- 
cessful, and the old order faded out of existence. 

134 . The first census (1790) followed so closely upon 
the inauguration of the constitution that the country may 
fairly be said to have had a population of nearly four 
millions in 1789. Something over half a million of these 
were slaves, of African birth or blood. Slavery of this Slav 
sort had token root in all the colonies, its original estab- 
lishinent being everywhere by custom, not by law. When 
the custom had been sufficiently established statutes came 
in to regulate a relation already existing. Indented 
servants came only for a term of years, and then were 
free. Slaves were not voluntary immigrants: they had* 
come as chattels, not as persons, and had no standing in 
law, and the law fastened their condition on their children. 

But it is not true, as the Dred Scott decision held long 
afterwards (§ 249), that the belief that slaves were chattels 
simply, things not persons, held good at the time of the 
adoption of the constitution. Times had changed some- 
what. The peculiar language of the constitution itself, 
describing slaves as persons held to service or labour, 
under the laws of any Stale,” puts the general feeling 
exactly : they were persons from whom the laws of some 
of the States withheld personal rights for the time. Jn 
accordance with this feeling most of the Northern States 
were on the high road towards abolition of slavery. Ver- Abo 
mont had never allowed it. In Massachusetts it was 
swept out by a summary court decision that it was irre- 
coDcilable with the new State constitution. Other States 
soon began systems of gradual abolition, w’hich finally 
extinguished slavery north of Virginia, but so gradually 
that there were still 18 apprentices for life in New Jersey 
in 1860, the last remnants of the former slave system. 

In the new States north of the Ohio slavery was prohib- 
ited by the Ordinance of 1787 (§ 96), and the prohibition 
was maintained in spite of many attempts to get rid of it 
and introduce slavery. 

135 - The sentiment of thinking men in the South was Feel 
exactly the same, or in some cases more bitter from tbeir JJ* 
personal entanglement with the system. Jefferson’s 
guage as to slavery is irreconcilable with the chattel 
notion ; no abolitionist agitator ever used warmer language 
than he as to the evils of slavery; and the expression, 
“our brethren,” used by him of the slaves, is conclusive. 
Washington, Mason, and other Southern men were as 
warm against slavery as Jefferson, and societies for the 
abolition of slavery were very common in the South. No 
I thinking man could face with equanimity the future pro- 
blem of holding a separate race of millions in slavery. 

Like most slave laws, the laws of the Southern States were 
harsh: rights were almost absolutely withheld from the 
slave, and punishments of the severest kind were legal ; 
but the execution of the system was milder than its legal 
possibilities might lead one to imagine. The country was 
as yet so completely agricultural, and agriculture felt »o 
few of the effects of large production and foreign coiid 
mcrce, that Southern slavery kept all the patriarchal 
features possible to such a system. 

136 . Indeed, the whole country was almost exclusively 
agricultural, and, in spite of every effort to encourage 
manufactures by State bounties and colonial protection, 
they formed the meagrest element in the national }>roduc- factu 
tion. Connecticut, which now teems with manufactures, 
was just beginning the production of tinware and clocks ; 
Rliode Island and Massachusetts were just beginning to 
work in cotton from models of jennies and Arkwright 
machinery surreptitiously obtained from England after 
several failures and in evasion of penal Acts of ParliSr 
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tnent; and other Statesi beyond local manufactures of 
paper, glass, and iron, 'were almost entirely agricultural, 
or were engaged in industries directly dependent on agri- 
culture. Commerce was dependent on agriculture for 
exports; and manufactured imports were enough to 
drown out every other form of industry. 

Changes 137 . There were but four cities in the Uniied States 
since having a population of more than 10,000, — Philadelphia 
1790. ^42,000), New York (33,000), Boston (18,000), and Balti- 

more (13,000). The population of the city of New York 
and its dependencies is now more than half as large as 
that of the whole United States in 1789 ; the State of 
New YorJc or of Pennsylvania has now more inhabitants 
than the United States in 1790 ; and the new States of 
Ohio and Illinois, which had hardly any white inhabitants 
in 1 789, do not fall far behind. Imports have swollen from 
$23,000,000 to $650,000,000, exports from $20,000,000 
to $700,000,000, since 1790. The revenues of the new 
Government in 1790 were $4,000,000 ; they have now 
grown to $300,000,000 or more. The expenditures of the 
Government, excluding interest on the public debt, were 
but $1,000,000 in 1790, whore now they are $200,000,000 
or upwards per annum. It is not easy for the modern 
American to realize the poverty and weakness of his country 
at the inauguration of the new system of government, 
however he may realize the simplicity of the daily life of 
its people. Even the few large cities were but larger col- 
lections of the wooden houses, with few comforts, which 
composed the villages ; the only advantage of their in- 
habitants over those of the villages was in the closer 
proximity to their neighbours ; and but a little over 3 per 
cent, of the population had this adva*^ ago, against about 
25 per cent, in 1 880. 

Conimu- 138 . Outside the cities communication was slow. One 
mcatiou. stage a week was enough for the connexion between the 
great cities; and communication elsewhere depended on 
private conveyance. The great rivers by which the con- 
tinent is penetrated in every direction were with difficulty 
ascended by sailing vessels or boats ; and the real measure 
of communication was thus the daily speed of a man or a 
The horse on roads bad beyond present conception. The western 
settlements were just beginning to make the question more 
serious. Enterprising land companies were the moving 
force which had impelled the passage of the Ordinance of 
1787 ; and the first column of their settlers was pouring 
into Ohio and forming connexion with their predecessors 
in Kentucky and Tennessee. Marietta and Cincinnati (at 
first a Government fort, and named after the society of the 
Cincinnati) had been founded. But the intending settlers 
were obliged to make the journey down the Ohio river 
from Pittsburgh in bullet-proof flat-boats, for protection 
against the Indians, and the return trip depended on the 
use of oars. For more than twenty years these flat-boats 
were the chief moans of river commerce in tho west ; and, 
in the longer trips, as to New Orleans, the boats were 
generally broken up at the end and sold for lumber, the 
crew making the trip home on foot or on horseback. John 
Fitch and others were already experimenting on what was 
soon to bo the steamboat (§ 167) ; but tho statesman of 
1789, looking at the task of keeping under one Govern- 
ment a country of such distances, with such diflicnlties of 
communication, may be pardoned for having felt anxiety as 
to the future. To almost all thinking men of the time the 
constitution was an experiment, and the unity of the new 
nation a subject for very serious doubt. 

Liters* 139 . The comparative isolation of the people every- 
where, ‘the lack of books, the poverty of the schools and 
newsi)apors, were all influences which worked strongly 
against any pronounced literary development. Poems, 
essays, and paintings were feeble imitations of European 


models ; history was annalistic, if anything ; and the 
drama hardly existed. In two points the Americans were 
strong, and had done good work. Sucli men as Jonathan 
Edwards had excelled in various departments of theology, 
and American preaching had reached a high dogreo of 
quality and influence ; and, in the lino of politics, the ' 

I American state-papers rank among the very best of their 
kind. Having a very clear perception of their political 
purposes, and having been restricted in study and reading 
to the great masters of pure and vigorous English, and 
particularly to the English translators of the Bible, the 
American leaders came to their work with an English style 
which could hardly have been improved. The writings of 
Franklin, Washington, the Adamses, Hamilton, Jefferson, 
Madison, Jay, and others show the secret of their strength 
in every page. Much the same reasons, with the influ- 
ences of democracy, brought oratory, as represented by 
Patrick Henry, Fisher Ames, Johmi^ndolph, and others, 
to a point not very far below the mark afterwards reached 
by Daniel W ebster. The effect of these facts on tho sub- 
sequent development of the country is not often estimated 
at its full value. All through an immigration of every 
language and dialect under heaven the English language 
has been protected in its supremacy by tho necessity of 
going back to the “ fathers of the republic ” for the fiist, ' 

and often the complete, statement of principles in every 
great political struggle, social problem, or lawsuit. 

140. The cession of the “north-west territory” bybimiteof 
Virginia and New York had been followed up by similar 
cessions by Massachusetts (1785), (Connecticut (1786), and 
South Carolina (1787). North (!!Jarolina did not cede 
Tennessee until late in 1789, nor Georgia her western 
claims until 1802. Settlement in all these regions was 
hardly advanced beyond what it had been at tiie outbreak 

of the revolution. The centres of western settlement, in 
Tennessee and Kentucky, had merely become more firmly 
cstablislied, and a new one, in Ohio, had just been begun. 

The whole western limits of settlement of the old thirteen 
State? had moved much nearer their ])resent boundaries ; 
and the ai.|Uisition of tho western title, with the liberal 
policy of organization and government ■which had been 
begun, was to have its first clear effects during the first 
decade of the new Government. Almost the only obstacle 
to its earlier success had been the doubts as to the attitude 
which the Spanisli authorities, at New Orleans and Madrid, 
would take towards the new settlements. They had already Tho Mif. 
asserted a claim that tlie Mississippi was an exclusively "jssippi 
Spanish stream from its mouth up to the Yazoo, and that 
no American boat should be allowed to sail on it. To the 
western settler the Alleghanies and bad roads were enough 
to cut him off irom any other way to a market than down 
the Mississippi ; and it was not easy to rcstraiu him from 
a forcible defiance of the Spanish claim. The Noi them 
States were willing to allow tho Spanish claim in return 
for a commercial treaty ; tho Southern States and the 
western settlers ju’otosted angrily; and once rnoie the 
spectre of dissolution appeared, not to be laid again until 
the new Government had made a treaty with Spain in 
1795, scouring common navigation of the Mi.s‘<issi[q»i. 

141. All contemporary authorities agree tliat a marked Social 
change had come over the people since 1775, and few of 
them seem to think the change one for the better. Many 
attribute it to the looseness of maniuTs and morals intro- 
duced by tho French and Britisli stildicrs; others to the 
general effects of war ; a few, Tories all, to the demoraijz- 

ing effects of rebellion. The .successful establishment of 
nationality would be enough to explain most of it ; and 
if wo remember that the new nation had secured its title 
to a vast western territory, of unknowui but rich cajiaci- 
ties, which it was now moving to reduce to j)os.ses.sion by 

XXIIL --- 05 



Demo- 
cracy 
in the 
United 
States ; 


in the 
States ; 


in the 

conatitu 

tion. 


influ- 
ence of 
immigni- 
Mon. 


Jrgani- 

zntion 

of the 

new 

Govern 

ment. 


754 UNITED 

emigration^ it would seem far more strange if the social 
conditions had not been somewhat disturb^. 

VI. THE DEVELOPMENT OF DEMOCRACY : 1789-1801. 

142 . All the tendencies of political institutions in the 
United States had certainly been towards democracy ; but 
it cannot be said that the leading men were hearty or 
unanimous in their agreement with this tendency. Not 
a few of them were pronounced republicans even before 
1775, but the mass of them had no great objections to a 
monarchical form of government until the war-spirit had 
converted them. The Declaration of Independence had 
been directed rather against ike. king than against a king. 
Even after popular sovereignty had pronounced against a 
king, class spirit was for some time a fair substitute for 
aristocracy. The obstacles to communication, which com- 
pelled the mass of the people to live a very isolated exist- 
ence, gave abnormal prominence and influence to those 
who, by ability or wealth, could overcome these obstacles ; 
and common feeling made these a class, with many 
symptoms of strong class feelings. As often happens, 
democracy at least thought of a Caesar when it appre- 
hended class control. The discontented officers of the 
revolutionary armies offered to make W^ashiogton king, 
though ho put the offer by without even considering it. 
The suggestion of a return to monarchy in some form, as 
a possible road out of the confusion of the Confederation, 
occurs in the corrcspond(*.nco of some of the leading men. 
And while the convention of 1787 was holding its secret 
sessions a rumour went out that it had decided to offer a 
crown to an English prince. 

143 . The State constitutions were democratic, except 
for proj)orty or other restrictions on the right of suffrage, 
or provisions carefully designed to keep the control of at 
least one house of the State legislature “in the hands of 
property.” The Federal constitution was so drawn that it 

• would have lent itself kindly cither to class control or to 
democracy. Tlio electoral system of choosing the president 
and vice-'president was altogether anti-dernocratic, though 
democracy has conquered it : not an elector, since 1790, 
has disobeyed the ])urely moral claim of his party to con- 
trol his choice (§§ 119, 120 ). Since the senate \\as to be 
chosen by the State legislatures, “])ro])crty,” if it could 
retain its influence in those bodies, could control at least 
one house of Congress. The question whether the con- 
Btitution was to have a demociatic or an anti democratic 
interpretation was to be settled in the next twelve years. 

144 , Tlio States were a strong factor in the final settlement, from 
the fact that the constitution had loft to tliem the control of the 
elective franchise : tlicy wore to make its conditions what each of 
them saw ht. Religious tests for the right of suffrage bad been 
quite common in the colonies ; projierly tests were almost uni- 
versal. The former disapy>eaied sLoftly after the revolution ; the 
latter survived in some of the States far into the constitutional 
period. But the desire to attract iininigiation was always a strong 
impelling force to induce States, es]»ecially frontier States, to make 
the acquisition of full citizimship and political rights as easy and 
rapid as possible. This force was not so strong at first as it was 
after the great stream of immigration began about 1848 (§ 236), 
but it was enough to tend constantly to the develoiimcnt of 
democracy ; and it could not but react 011 the national develop- 
ment. In later times, when State laws allow the immigrant to vote 
even before the period assigned by Federal laws allows )iim to 
become a naturalized citizen, there have been demands for the 
modification of the ultra State democracy ; but 110 such danger was 
apprehended iu the first decade. 

145 . The Antifederalists had been a political party, but 
a party with but one principle. The absolute failure of 
that principle deprived the party of all cohesion ; and the 
Federalists controlled the first two Congresses almost en- 
tirely. Their pronounced ability was shown in their organ- 
izing measures, which still govern the American system very 
largely. The departments of state, of the treasurv, of war, 
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of justice, and of the post-office were rapidly and success- 
fully organized \ Acts were passed for the regulation of sea- 
men, commerce, tonnage duties, lighthouses, intercourse 
with the Indians, Territories^ and the militia ; a national 
capital was selected : a national bank was chartered ; the 
national debt was funded, and the State debts were assumed 
as part of it. The first four years of the new system showed 
that the States had now to deal with a very different power 
from the impotent Congress of the Confederation. The 
new power was even able to exert a pressure upon the two 
States which had not yet ratified the constitution, though, 
in accordance with the universal American prejudice, 
pressure was made as gentle as possible. As a first step, 
the higher duties imposed on imports from foreign countries 
were expressly directed to apply to imports from North 
Carolina and Khode Island. North Carolina having called 
a second convention, her case was left to the coarse of 
nature \ and the second convention ratified the consti- 
tution (November 21 , 1789). The Rhode Island legis- 
lature wrote to ask that their State might not be con- 
sidered altogether foreigners, made their duties agree with 
those of the new Government, and reserved the proceeds 
for “ continental ” purposes. Still no further steps were 
taken. A bill was therefore intioduced, directing the 
president to suspend commercial intercourse with Rhode 
Island, and to demand from her her share of the con- 
tinental debt. This was passed by the senate, and waited 
but two steps further to become law. Unofficial news- 
paper proposals to divide up the little State between her 
two nearest neiglibours were stopped by her ratification 
(May 29, 1790). All the “old thirteen” wore thus Con 
united under the constitution ; and yet, so strong is the 
American prejudice for the autonomy of the States that 
these last two were allow'ed to enter in the full conviction 
that they did so in the exorcise of sovereign freedom of 
choice. Their entrance, however, was no more involuntary 
than that of others. If tlioro had been real freedom of 
choice, nine States would never have ratified : the votes of 
Pennsylvania, Massachusetts, New Hampshire, Virginia, 
and New York were only secured by the pressure of 
powerful minorities in their own 8 tatc.s, backed by the 
almost unanimous votes of the others. 

146 . Protection was begun in the first Tariff Act, wliosc Tlan 
object, said its preamble, was the ])rotection of domestic touu 
manufactures. The duties, however, ranged only from 

7| to 10 per cent, averaging about 8 | per cent The 
system, too, had rather a political than an economic basis. 
Until 1789 the States had controlled the imposition of 
duties. The separate State feeling was a factor so strong 
that secession was a possibility which every statesman had 
to take into account. Hamilton’s object, in introducing 
the system, seems to have been to create a class of manu- 
facturere, running through all the States, but dependent 
for prosperity on the new Federal Government and its 
tariff. This would be a force wliich would make strongly 
for national government, and against any attempt at 
secession, or against the tendency to revert in practice to 
the old system of control by State legislatures, even though 
it based the national idea on a conscious tendency towards 
the development of classes. The same feeling seems to 
have been at the bottom of his establishment of a national 
bank, his assumption of State debts, and most of the 
general scheme which his influence forced upon the Federal 
party. 

147 , In forming his cabinet, Washington had paid The 
attention to the opposing elements which had united for u 
the temiwrary purpose of ratifying the constitution. The 
national element was represented by Hamilton, secretary of 
the treasury, and Knox (p. 789), secretary of w'ar ; the par- 
ticularist element (using the term to indicate support of 
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the States, not of a State) oy Jefferson, secretary of state, 
and Edmund Eandolph, attorney-general. It was not long 
before t£ie drift of opinion in cabinet meetings showed an 
irreconcilable divergence, on almost every subject, between 
these two elements, and Hamilton and Jefferson became 
the representatives of the two opposite tendencies which 
have together made up the sum of public American history. 
At the end of 1792 matters were in train for the general 
recognition of the existence of two parties, whose struggles 
were to decide the course of the constitution’s develop- 
ment. The occasion came in the opening of the following 
year, when the new nation was first brought into contact 
with the French Kevoluiion. 

ThoJef- 148 . The controlling tendency of Jefferson and his 
ferson school was to the maintenance of individual rights at the 
highest possible point, as tho Hamilton school was always 
^ ’ ready to assert the national power to restrict individual 
rights for tho general good. Other points of difference 
are rather symptomatic than essential. The Jefferson 
school supported the States, not out of love for tho States, 
but out of a belief that the States were the best bulwarks 
for individual rights. When the French lievolution began 
its usual course in America by agitation for the “ rights 
of man,” it met a sympathetic audience in the Jefferson 
party and a cold and unsympathetic hearing from the 
Hamilton school of Federalists. The latter were far more 
interested in securing tho full recognition of the power and 
rights of the nation than in securing the individual against 
imaginary dangers, as they thought them. For ten years, 
therefore, the surface marks of distinction between the 
two ])arties were to be connected with the course of events 
in Europe ; but the essence of distinction was not in the 
surface marks. 

The 149 . Tho new Government was not yet four years old ; 

HamiUon jt was not familiar, nor of assured permanency. The only 
whool national Governments of which Americans had had previous 
exptu-ience were the Jlritish Government and the (Confedera- 
tion : in tho former they had had no sliare, and the lattcT 
had had no power. The only places in which they liad 
had long-continued, full, and familiar experience of self- 
government wore their State Governments : these were 
the only governmental forms which were then distinctly 
associated in their minds with tho general notion of 
republican government. The governing principle of the 
Hamilton school that the construction or interpretation of 
the terms of the constitution was to be such as to broaden 
the powers of the Koderal Government, necessarily involved 
a corresponding trenching on the powers of the States 
106). It was natural, then, that tlie Jefferson school 
should look on every feature of the Hamilton programme 
as “ anti-republican,” meaning, probably, at first no more 
than opposed to tlie State system, as hitherto known, 
though, with the growth of political bitterness, tho term 
soon came to imply something of monarchical and, more 
particularly, of l^nglish tendencies. The disposition of the 
Jefferson school to claim for themselves a certain peculiar 
title to the position of “republicans” soon devclo])ed into 
tho appearance of the first Republican party, ahont 1793. 

150 . Many of tho Federalists were shrewd and active 
business men, who naturally took prompt advantage of 
the opportunities which the nev’ system offered. The 
liopubhcans therefore believed and asserted that the whole 
Hamilton programme was dictated by selfish or class 
interest ; and they added this to the accusation of mon- 
archical tendencies. Those charges, with tho fundamental 
differences of mental constitution, exasperated by the 
passion which differences as to tho French Revolution 
seemed to carry with them everywhere, mode tho political 
history of this decade a very unpleasant retiord. The 
provision for establishing the national capital on the 
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Potomac (1790) was declared to have been carried by a The 
corrupt bargain ; and accusations of corruption were re- ^a-tional 
newed at every opportunity. In 1793 a French agent, 

Genet, appeared to claim the assistance of the United 
States for the French republic. Washington decided to 
issue a proclamation of neutrality, the first act of the kind 
in American history. It was the first indication, also, of 
the policy which has made tho course of every president, 
with the exception of Polk (§ 223), a determined leaning 
to peace, even when the other branches of the Govern- 
ment have been intent on war. The proclamation of 
1793 brought about the first distinctly party feeling ; and ITie 
it was intensified by Washington’s chaige that popular Whisky 
opposition in western Pennsylvania (1794) to tho new 
excise law had been fomented by the extreme French 
l)arty. Their name, Democrat, was applied by the 
Federalists to the whole Republican party as a term of 
contempt, but it was not accepted by tho party for some 
twenty years ; then the ox)niponnd title “ Democratic- 
Republican ” became, as it still is, the official title of the 
party. There was no party opposition, however, to theAdmU- 
re-election of Washington in 1792, or to the admission of 
Vermont (1791), Kentucky (1792), aud Tennei«.eo (179G) 
as new States. ainl Ten- 

151. The British Government had accredited no min- nessec. 
ister to the United Stales, and it refused to make any 
commercial treaty or to give up the forts in the western 
territory of the United States, through wdiich its agents 

still exercised a commanding infiuenco over the Indians, 
in the course of its war with France, the neutral American 
vessels, without the [irotecfion of a national navy, fared 
badly. A treaty negotiated by Chief -Justice Jay (1794) Jay’s 
settled these difficulties for the following ten ycais. But, treaty, 
as it engaged tho United States against any intervention 
in tho war on behalf of France, and as it granted some 
unfamiliar jn^ivileges to (»reat Britain, particularly that of 
extradition, the Re[)nl)licans made it very unpopular, aud 
the first personal attacks on Washington’s popularity giew 
out o* it. In spite of occasional Republican successes, the 
Federalists letamed a general con tiol of national affairs ; 
they elected John Adams president in 179G, though Woction 
Jefferson was chosen xdce-]>resident wdtli him; and 
national ])oli(‘y of tho Federalists kept the country out of 
entangling alliances with any of the Kuroiiean beJligerents. 

To the Republicans, and to the French republic, this last 
i>oint of policy was only a ])ractical intervention against 
France and against the rights of man. 

152 . At tho end of AVashingtim’s adminivstration the 
French Directory, following up its successes in Germany 
and Italy and its exactions from corujiiered powers, broke 
off relations witli the United States, demanding the abro- 


gation of Jay’s treaty and a inoie pronounced sympathy 
with France. Adams sent three envoys to endeavour to pie 
re-establish tho former relations; they were met by official “X. Y.Z, 
or unofficial demands for “money, a great deal of money,” 
as a prerequisite to peace. They refused ; their letters Lome 
were published ; and the Federalists at last liad tho oppor- 
tunity of riding the whirlwind of an intense poimJar de.sire 
for war with France. Intercourse xvith I'Tanre xvas sus- 


pended by Congress (1798) ; the treaties witli Franco weie 
declared at an end ; American frigates were anihorized to 
capture French V(*ssels guilty of de[)redntions on Ame- 
rican commerce, and the president was autliorized to issue 
lettei'iv of marque and reprisal ; and an American army 
was formed, Washington being called from his retirement 
at Mount Vernon to commaml it. Tlie war never wxnt Quasi-wai 
beyond a few sea-fights, in which the little American navy 
did itself credit, and Napoleon, seizing power the next 
year, renew^ed tho peace which should never have been 
broken. But the quasi-war had internal con.se(]uences to 
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the young republic wliich surpassed in interest ail its 
foreign difficulties : it brought on the crisis which settled 
the development of the United States towards democracy. 

153 . The reaction in Great Britain against the indefinite 
‘^rights of man” had led parliament to pass an alien 
law, a sedition law suspending the writ of habeas corpus^ 
and an Act giving wide and scarcely defined powers to 
magistrates for the dispersion of meetings to petition for 
Error of redress of grievances. The Federalists were in control 
the Fcde- of a Congress of limited powers ; but they were /strongly 
yalwts. tempted by sympathies and antiimthies of every sort to 
form their programme on the model furnished from 
England. The measures which they actually passed were 
based only on that construction of the constitution which 
is at the bottom of all American politics ; they only tended 
to force the constitution into an antidemocratic direction. 
But it was the fixed belief of their opponents that they 
meant to go farther, — to forget the limitations imposed by 
the ten-years*'K)Id constitution, and to secure their own 
control by some wholesale measure of political persecution. 
The 1 54 . Three alien laws wore passed. Tlie first raised the 

Alien and number of years necessary for naturalization from five to 
Section fourteen. The third permitted the arrest of subjects of 
^ any foreign power with which the United States should be 
at war. The second, which is usually known as the Alien 
Law, was limited to a term of two years ; it permitted the 
president to arrest or order out of the country any alien 
whom he should consider dangerous to the country. As 
many of the Ilepublican editors and local leaders were 
aliens, this law really put the whole Ecpublican organiza- 
tion in the power of the president elected by their op- 
ponents. The Sedition Law made it a crime, punishable 
by fine and imprisonment, to publish or print any false, 
scandalous, and malicious writings against the Government 
of the United States, eitlier house of Congress, or the 
president, with intent to defame them, or to bring them 
into contempt or disrepute, or to excite against them the 
hatred of the good people of the United States, or to stir 
up sedition or opposition to any lawful Act of Congress or 
of the president, or to aid the designs of any foreign 
power against the United States, In its first form the 
bill was even more loose and sweeping than this and 
alarmed the opposition thoroughly. 

iSS» Almost all the ability of the country wai in the 
RepuWi- Federalist ranks ; the Republicans had but two first-mte 
™en—' Jefferson and Madison. Jti the sudden issue thus 
forced between individual rights and national power, Jef- 
ferson and Madison could find but one bulwark for the 
individual — the power of the States ; and their use of it 
gave their party a permanent list to State sovereignty 
from which it did not recover for years. They objected to 
the Alien Law on the grounds that aliens were under the 
jurisdiction of the State, not of the Federal Government ; 
that the jurisdiction over them had not been transferred 
to the Federal Government by the constitution, and that 
the assumption of it by Congress was a violation of the 
constitution’s reservation of powers to the States; and, 
further, because the constitution reserved to every “ per- 
son,” not to every citizen, the right to a jury trial (§ 127). 
They objected to the Sedition Law on the grounds that 
{he constitution had specified exactly the four crimes for 
whose punishment Congress was to provide ; that criminal 
libel was not one of them ; and that amendment I. forbade 
Congress to pass any law restricting freedom of speech 
or of the press. The Federalists asserted a common-law 
power in Federal judges to punish for libel, and pointed 
to a provision in the Sedition Law permitting the truth to 
be given in evidence, as an improvement on the common 
law, instead of a restriction on individual liberty, 

156 , The Republican objections might have been made 


in court, on the first trial. But the Republican leaders 
had strong doubts of the impartiality of the Federal judges, 
who 'were Federalists. They resolved to intrench the party 
in the State legislatures. The Virginia legislature inVirg 
1798 passed a series of resolutions prepared by Madison, 
and tho Kentucky legislature in the same year passed a 
series prepared by Jefferson, Neglected or rejected by 
the other States, they were passed again by their legisla- 
tures in 1799, and were for a long time the documentary 
basis of the Democratic party (§ 320). The leading idea 
expressed in both was that the constitution was a com- 
pact” between the States, and that the powers (the 
States) which had made the compact had reserved the 
power to restrain the creature of the compact, the Federal 
Government, whenever it undertook to assume powers not 
granted to it. Madison’s idea seems to have been that 
the restraint was to be imposed by a second convention of 
the States. Jefferson’s idea is more doubtful ; if it meant 
that the restraint should be imposed by any State which 
should feel aggrieved, his scheme was merely Calhoun’s 
idea of nullification (§ 206) ; but there are some indica- 
tions that he agreed with Madison. 

157 . The first Congress of Adams’s term of office ended 
m 1799. Its successor, elected in the heat of the war 
excitement, kept the Federalist policy up to its first pitch. 

Out of Congress the execution of the objectionable laws Effe 
had taken the shape of political persecution. Men were 
arrested, tried, and punished for writings which the people 
had been accustomed to consider quite within legitimate 
political methods. Some of the charges were petty, and 
some ridiculous. The Republican leaders made every trial 

as public as possible, and gained votes constantly, so that 
the Federalists began to be shy of tho very powers which 
they bad sought. Every new election was a storm-signal 
for the Federal party ; and the danger was increased by 
the appearance of schism in their own ranks. 

158 . Hamilton was now a private citizen of New York ; Fed 
but he had the confidence of his party more largely than add 
its nominal head, the president, and he maintained close 
and confidential relations with the cabinet which Adams 
had taken unchanged from Washington. The Hamilton 
faction saw no way of preserving and consolidating the 
newly acquired powers of the Federal Government but by 
keeping up and increasing the war feeling against France ; 
Adams had tho instinctive leaning of an American pre- 
sident towards peace. Amid cries of wrath and despair 
from his party he accepted the first overtures of the new 
Napoleonic (jk)vernment, sent envoys to negotiate a peace, 
and ordered them to depart for France when they delayed 
too long. Then, discovering flat treachery in his cabinet, 

he dismissed it and blurted out a public expression of his 
feeling that Hamilton and his adherents were “ a British 
faction.” Hamilton retorted with a circular letter to his 
party friends, denouncing the president’; the Republicans 
intercepted it and gave it a wider circulation than its 
author had intended ; and the Hamilton faction tried so 
to arrange the electoral vote that Pinckney should beElw 
chosen president in 1800 and Adams should be shelved 
into the vice-presidency. Even so, the Federal j)arty 
barely missed success. As things turned out, the result 
depended on the electoral vote of New York ; and Aaron 
Burr (p. 788), wfio had introduced the drill and machinery 
of a modern American political party there, had made the 
State Republican and secured a majority for the Republican 
candidates. There was an effort by the Federalist to 
disappoint the Republicans by making Burr president; 
but tfefferson obtained that office, Burr becoming vice- 
president for four years (§ 120 ). 

159 . The “revolution of 1800” decided the future 
development of the United States. The new dominant 
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•♦Bfivolu. party entered upon its career weighted with the theory of 
sovereignty ; and a civil war was necessary before 
this dogma, put to use again in the service of slavery, 
could m banished from the American system. But the 
democratic development never was checked. From that 
time the interpretation of the Federal constitution has gene- 
rally favoured individual rights at the expense of govern- 
mental power. As the Bepublicans obtained control of 
the States they altered the State constitutions so as to 
cut out all the arrangements that favoured property or 
class interests, and reduced political power to the dead 
level of manhood suffrage. In most of the States outside 
sf New England this process was completed before 1815 ; 
but New England tenacity was proof against the advanc^^ 
ing revolution until about 1820. For twenty years after 
its downfall of 1800 the Federal party maintained its 
hopeless struggle, and then it faded away into nothing, 
leaving as its permanent memorial the excellent organiza- 
tion of the Federal Government, which its successful rival 
hardly changed. Its two successors— the Whig and the 
second Ilcpublican party — have been broad-constructionist 
parties, like the Federal party, but they have admitted 
democracy as well; the Whig party adopted popular 
methods at least, and the Kepublican party grew into a 
theory of individual rights even higher than Jefferson^s, 
— the emancipation of enslaved labour. 

Th6 new r 6 o. The disputed election of 1800 was decided in the 
capital, new capital city of Washington, to which the Government 
had just been removed. Its streets and parks existed only 
on paper. The (Uapitol had been begun ; the White House 
was unfinished, and its audience room was used by Mrs 
Adams as a drying room for clothes ; and the Congressmen 
could hardly find lodgings. The inconveniences were only 
an exaggeration of the condition of other American cities. 
Their sanitary conditions were so bad that yellow fever 
from time to time reduced them almost to depopulation. 
Again and again, during this decade, the fever visited 
Philadelphia and New York, drove out the people, and 
Oornmu- left the gra.ss growing in the streets. The communication 
mcation. between the cities was still as bad as could be. Tho 
traveller was subject to every danger or annoyance that 
bad roads, bad carriages, bad horses, bad inns, and bad 
police protection could combine to inflict upon him. But 
the rising spirit of migration seemed to urge the people 
to conquer the^o difficulties. The first attempts were made 
to introduce turnpike roads and canals; and proposals 
were advanced for greater improvements. Tho war with 
natural obstacles had fairly begun, though it had little 
prospect of success until steam was brought into use as 
the ally of man. 

Tho i6i. About this time the term “the West” appears. 

W*» 6 t. It meant then tho western part of New York State, tho 

new territory north of the Ohio, and Kentucky and 
Tennessee. In settling land boundaries New York had 
transferred to Massachusetts, whose claims crossed her 
territory, the right to a large tract of land in central New 
York. The sale of this had carried population consider- 
ably west of tho Hudson. After several American expedi- 
tions against tho Ohio Indians had been defeated, another 
under General Anthony Wayne (1794) had compelled them 
to give up all the territory now in the State of Ohio. Set- 
tlement received a new impetus with increased security, and 
the new state of affairs added to the population of Ken- 
tucky, whose growth had been seriously checked by period- 
ical attacks from theindians across the Ohio. Between 1790 
‘ and 1800 the population of Ohio had risen from almost 
nothing to 45,000, that of Tennessee from 36,000 to 
106,000, and that of Kentucky from 74,000 to 221 , 000 , 
— the last-named State now exceeding five of the “old 
• thirteen ” in population. The diflRpulties of the western 
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emigrant, however, were still enormous. He obtained 
land of his own, fertile land and plenty of it, but little 
else. The produce of the soil had to be consumed at 
home, or near it ; ready money was scarce and distant 
products scarcer; and comforts, except the very rudest 
substitutes of home manufacture, were unobtainable. The 
new life bore most hardly upon women ; and, if the record 
of woman's share in the work of American colonization 
could be fully made up, the price paid for the final success 
would seem very great. 

162 . The number of post-oftices rose during these ten Post- 
years from 75 to 903, the miles ot post-routes from 1900 

to 21 , 000 , and the revenue from ^38,000 to $231,000. 

These figures seem small in comparison with tho 55,000 
post-oftices, 375,000 miles of post-routes, and $45,000,000 
o^ revenue of 1887, but the comparison witli the figures of 
1790 shows a development in which the new constitution, 
with its increased security, must have been a factor. 

163 . The power of Congress to regulate patents waaPateata 
already bearing fruit. Until 1789 this power was in the 
hands of the States, and the privileges of tho inventor 

were restricted to the territory of the patenting State. 

Now he had a vast and growing territory within which 
all tho profits of the invention were his own, and that 
development began by which human invention has been 
urged to its highest point, as a factor in the struggle 
against natural forces. Twenty patents were issued in 
1793, and 22,000 ninety years afterwards ; but one of the 
inventions of 1793, Whitney’s cotton gin, has affected 
[ tho history of the United States more than most of its 
I wars or treaties. 

164 . When the constitution was adopted it was not Cotton, 
known that the cultivation of cotton could be made pro- 
fitable in the Southern States. The “ roller gin ” could 
clean only a half dozen i)Ound 8 a day by slave labour. 

In 1784 eight bags of cotton, landed in LivcrjKwl from 
an American ship, were seized on the ground tliat so much 
cotton could not bo the produce of the United States. 

Eli Whitney, a Connecticut school-teacher rc.siding in 
Georgia, iiivented the saw-gin, by which tho cotton was 
dragged through jmrallel wires with openings too narrow 
to allow the seeds to pass ; and one slave could now clean 
a thousand pouuds a day. The exjiorts of cotton loa])ed 
I from 189,000 j)ounds in 1791 to 21 , 000,000 pounds in 
1801, and doubled in three years more. The influence 
of this one invention, combined with tlio wonderful series 
of Bntisli inventions which had paved the w^ay for it, can 
hardly bo estimated in its commercial asjiects. Its ])olitu*al 
influences were even wdder, but more unliap})}^ The intro- 
duction of the commercial element into the slave system 
of tlio South robbed it at once of the patriarchal features 
which had made it tolerable ; but, at the same time, it 
developed in slave-liolders a new disposition to ujffiold 
and defend a system of slave labour as a “ i)ositive good.” 

The abolition societies of tho South began to dwindle as 
soon as tho results of Whitney’s invention began to be 
manifest. 

165 . The development of a class whose profits were Slavery 
merely the extorted natural wages of the black labourer and 
was certain ; and its political power was as certain, though 

it never showed itself clearly until after 1830. And this 
class was to have a peculiarly distorting effect on the 
political history of tho United States. Aristocratic in 
every sense but one, it was ultra-Democratic (in a j>ureljf 
party sense) in its devotion to State sovereignty, for the 
legal basis of the slave system was in the law^s of the 
several States. In tune, the aristocratic element got con- 
trol of the party which had originally looked to State 
rights as a bulw'ark of individual rights ; and the party 
was finally committed to the emjdoyment of its origin^ 
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doctrine for an entirely different purpose, — the suppression 
ot the black labourer’s wages. 

VII. DEMOCRACY AND NATIONALITY: 1801-29. 

Demo- 166 . When Jefferson took ofhce in 1801 he succeeded 
oracy to a task larger than he imagined. His i)arty, ignoring 
the natural forces whicli tied the States together even 
against their wills, insisted that the legal basis of the bond 
was in the power of any State to withdraw at will. This 
was no nationality ; and foreign nations naturally refused 
to take the American national coin at any higher valuation 
than that at which it wRkS current in its own country. The 
urgent necessity was for a reconciliation between democracy 
and nationality ; and this was the work of this period. 
An underlying sense of all this has led Democratic leaders 
to call the war of 1812-15 the “ second war for independ- 
ence ” ; but the result was as much independence of past 
ideas as of Great Britain. 

Louis- *^7* The first force in the new direction w^as the 
iana. acquisition of Louisiana 32) in 1803. Napoleon had 
acquired it from Spain, and, fearing an attack upon it 
by Groat Britain, ofiered it to the United States for 
$15,000,000. Jefferson and his party were eager to 
accept the offer ; but the constitution gave the Federal 
Government no power to buy and hold territory, and the 
party was based on a strict construction of the constitu- 
tion. Possession of power forced the strict-construction 
party to broaden its ideas, and Louisiana was bought, 
though Jefferson quieted his conscience by talking for a 
time of a futile proposal to amend the constitution so as 
to grant the necessary powxr. The acquisition of the 
western Mississippi basin more tiian doubled the area of 
the United States, and gave them control of all the great 
The river-systems of central North America. The difiiculties 
steam- of using these rivers were removed almost immediately by 
boat Fulton’s utilization of steam in navigation (1807). Within 
four years steamboats were at work on Western waters ; 
and thereafter the increase of steam navigation and that 
of population stimulated one another. Population crossed 
the Mississippi ; constantly increasing eddies filled up the 
vacant places to the east of the great river; and all 
sections of the country advanced as they had never 
Centre advanced before. The “ centre of population ” has been 
ofjKuni- carefully ascertained by the census authorities for each 
lation. decade, and it represents the westward movement of 
population very closely. During this period it advanced 
from about the middle of the 8 tate of Maryland to its 
extreme western limit ; that is, the centre of population 
was in 1830 nearly at the place which had been the western 
limit of population in 1770. 

The 1 68 . Jefferson also laid the basis for a further acquisi- 
tion in the future by sending an expedition under Ijcwis 
country. Clarke to explore the territory north of the then 
Spanish territory of (Jalifornia and west of the Rocky 
Mountains — the “ Oregon country ” as it was afterwards 
called (§§ 221, 224) 'Phe explorations of this party 
(1804), with Captain Gray’s discovery of the Columbia 
river (1792), made the Ix^t part of the claims of the 
United States to the country forty years later. 

Election 169 . Jefferson was re-elected in 1804, serving until 
of 1804. 1009; his party now controlled almost all the States 
outside of New England, and could elect almost any one 
whom it chose to the presidency. Imitating Washington 
in refusing a third term of office, Jefferson established the 
precedent, which has not since been violated, restricting a 
president to two terms, though the constitution contains 
no such restriction. The great success of his presidency 
had heen the acquisition of Louisiana, which was a viola- 
tion of his party principles; but all his minor successes 
were, like this, recognitions of the national sovereignty 
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which he disliked so much. After a short and brilliant 
naval war the Barbary pirates were reduced to sub;mission 
(1805). And the authority of the nation was asserted 
for the first time in internal affairs. The long-continued 
control of New Orleans by Spain, and the persistent 
intrigues of the Spanish authorities, looking towards a 
separation of the whole western country from the United 
States, had been ended by the annexation of Louisiana, 
and they will probably remain for ever hidden in the secret 
history of tho early West. They had left behind a dan- 
gerous ignorance of Federal power and control, of which 
Burr took advantage (1807). Organizing an expedition 
in Kentucky and Tennessee, probably for the conquest of 
the Spanish colony of Mexico, he was arrested on the lower 
Mississippi and brought back to Virginia. He was ac- 
quitted ; but the incident opened up a vaster view of tho 
national authority than democracy had yet been able to 
take. It had been said, forty years before, that Great 
Britain had long arms, but that 3000 miles was too far to 
extend them ; it was something to know now that the 
arms of the Federal Government were long enough to 
reach from Washington city to the Mississippi 

170 . All the success of Jefferson was confined to hisDilBc 
first four years ; all his heavy failures wore in his second ties ^ 
term, in which he and his party as persistently refused to 
recognize or assert tho inherent power of the nation in 
international affairs. The Jay treaty expired in 1804 by 
limitation, and American commerce was thereafter left 

to the course of events, without any restriction of treaty 
obligations, since Jefferson refused to accept the only 
treaty which the British Government was willing to make. 

All the difficulties which followed may be summed up in a 
few words : the British Government was then the repre- 
sentative of the ancient system of restriction of commerce, 
and had a powerful navy to enforce its ideas ; the Ame- 
rican Government was endeavouring to force into inter 
national recognition tho present system of neutral rights 
and unrestricted commerce, but its suspicious democracy 
refused to give it a navy sufficient to command respect for 
its ideas. Indeed, the American Government did not want 
the navy ; it apparently expected to gain its objects with- 
out the exhibition of anything but moral force. 

171 . Great Britain was now at war, from time to time, Neutr 
with almost every other nation of J5urope. In time of comm 
peace Euroi)ean nations followed generally tho old restric- 
tive principle of allowing another nation, like the United 
States, no commercial access to their colonics ; but, when 
they were at war with Great Britain, whose navy controlled 

the ocean, they were very willing to allow the neutral 
American merchantmen to carry away their surpliiH 
colonial produce. Great Britain had insisted for fifty 
years that the neutral nation, in such cases, was really 
intervening in the war as an ally of her enemy ; but she 
had so far modified her claim as to admit that “ tranship- 
ment,” or breaking bulk, in the United States was enough 
to qualify the commerce for recognition, no matter whither 
it was directed after transhipment. The neutral nation 
thus gained a double freight, and grew rich in the traffic ; 
the belligerent nations no longer had commerce afloat for 
British vessels to capture ; and tho frauds of the neutral 
flags ” became a standing subject of complaint among 
British merchants and naval officers. About 1805 British 
prize courts began to disregard transhipment and to 
condemn American vessels which had made the voyage 
from a European colony to the mother country by way 
of the United States. This was really a restriction of 
American commerce to purely American productions, or to 
commerce with Great Britain direct, with the payment of 
duties in British ports. 

172 . The question of expatriation, too, furnished a good « 



BIxpatria- 

tiOB. 


^mpreRS- 

nient 


Owlers in 
coaucil. 


Berlin 

and 

Milan 

decrees. 


Tlie 

navy. 


The Em- 
bargo. 


1801 - 1812 .] V UNITED 

many burning grievances. Great Britain maintained the 
old Oergian rule of perpetual allegiance, though she had 
modified it by allowing the right of emigration. The 
United States, founded by immigration, was anxious to 
establish what Great Britain wtis not disposed to grant, 
the right of the subject to divest himself of allegiance by 
naturalization under a foreign jurisdiction. Four facts 
thus tended to break ofiF friendly relations — (1) Groat 
Britain’s claim to allegiance over American naturalized 
subjects ; ( 2 ) her claim to the belligerent right of search 
of neutral vessels ; (3) her claim of right to impress for 
her vessels of war her subjects who were seamen wherever 
found ; and (4) the difficulty of distinguishing native-born 
Americans from British subjects, even if the right to 
impress naturalized American subjects were granted. 
British naval officers even undertook to throw the onus 
probtindi upon Americans— -to consider all who spoke the 
English language as British subjects, unless they could 
produce proof that they were native-born Americans. The 
American sailor who lost his papers was thus open to 
impressment. The American Government in 1810 pub- 
lished the cases of such impressments since 1803, as 
numbering over 4000, about one-third of the cases result- 
ing in the discharge of the impressed man ; but no one could 
say how many cases had never been brought to the atten- 
tion of a Government which never did anything more tlian 
remonstrate about thorn. 

173 . In May 1806 the British Government, by orders 
in council, declared a blockade of the whole continent of 
Europe from Brest to the Elbe, about 800 miles. In 
November, after the battle of Jena, Napoleon an.svvered by 
the “ Berlin decree,” in which he assumed to blockade the 
British Isles, thus beginning his ‘‘continental system.” A 
year later the British Government answered by further 
orders in council, forbidding American trade with any 
country from which the British fiag was excluded, allowing 
direct trade from the United States to Sweden only, in 
American products, and permitting American trade witli 
other parts of Europe only on condition of touching in 
England and paying duties, Napoleon retorted with the 
“ Milan decree,” declaring good prize any vessel which 
should submit to search by a British ship ; but this was 
evidently a vain fulmi nation. 

174 . Tlie Democratic party of the United States was 
almost exclusively agricultural, and had little knowledge 
of or sympathy with commercial interests ; it had little 
confidence in the American navy; it was pledged to the 
reduction of national expenses and the debt, and did not 
wish to take on its shoulders the responsibility for a navy ; 
and, as the section of country most alfected by the orders 
in council, New England, was Federalist, and made up the 
active and irreconcilable opposition, a tinge of political 
feeling could not but colour the decisions of the dominant 
party. Various ridiculous proposals were considered as 
substitutes for a necessarily naval war ; and perhaps the 
most ridiculous was adopted. Since the use of non-inter- 
course agreements as revolutionary weapons against Great 
Britain (,^ 50), an overweening confidence in such measures 
had sprung up, and one of them was now resorted to — the 
embargo (1807), forbidding foreign commerce altogether. 
It was expected to starve Great Britain into a change of 
policy ; and its effects may be seen by comparing the 
$20,000,000 exports of 1790, $49,000,000 of 1807, and 
$9,000,000 of 1808. It docs not seem to have struck 
those who passed the measure that the agricultural dis- 
tricts also might find the change unpleasant ; but that 
was the result, and their complaints reinforced those of 
New England, and closed Jefferson’s second term in a 
cloud of recognized misfortune. The pressure had been 
slightly relieved by the substitution of the Non-intercourse 
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Law (1809) for the embargo ; it prohibited intercourse Non-in- 
with Great Britain and France and their dependencies, tercoura 
leaving other foreign commerce open ; but Madison, 
Jefferson’s successor in 1808-09, assumed in the presi- Klecticu 
dency a burden which was not enviable. New England of 1898 
was in a ferment, and was even suspected of designs to 
re-sist the restrictive system by force (§ 180) ; and the 
administration did not feel secure enough iu its position to 
face the future with confidence. 

175 . The Non-intorcoursc Law was to be abandoned as 
to either belligerent which should abandon its attacks on 
neutral commerce, and maintained against the other. In 
1810 Napoleon officially informed the American Govern- 
ment that he liad abandoned his system. He continued 
to enforce it in fact ; but his official fiction served its 
})urp»)se of limiting the non-in tercourso for the future to 
Great Britain, and thus straining relations between that 
country and the United States still further. The elections 
of 1811-12 resulted everywhere in the defeat of “sub- 
mission men ” and in the choice of new members who were 
determined to resort to war against Great Britain ; France 
had not been able to offer sucli concrete cases of injury as 
her enemy, and there was no general disposition to include 
her in the war. Clay, Calhoun, Crawford, and other new 
men seized the lead in the two houses of Congress, and 
forced Madison to agree to a declaration of war as a con- 
dition of his re-eicction in 1812. War was begun by the TCloctior 
declaration of June 18, 1812. The Now England Fedor- ^f ^812 
alists always called it “Mr Madison’s war,” but the presi- Warwii 
dent was about the most unwilling partic*i])ant in it. KnglaD<J 

176 . The national democracy meant to attack Great 
Britain in Canada, jiartly to gratify its Western constitu- 
ency, who had been liarassed by Indian attacks, asserted 
to have been instigated from Canada. IVcmonitions of 
success were drawn from the battle of Tippecanoe, in which TipiW' 
Harrison had defeated the north-western league of Indians 
formed by Tecumseh (1811), Between the solidly settled 
Atlantic States and the Canadian frontier was a wide 
stretch of un.settled or thinly settled country, which was Theatre 
itself a formulable obstacle to war, Ohio had been ad- 
initted as a State in 1802, and Louisiana w^as admitted 

in 1812 ; but their admission had been due to the desire 
to grant them self-government rather than to their full 
de\eloj)inent in population and rosourcc.s. Cincinnati was 
a little settlement of 2500 inhabitants; the fringe of 
settled country ran not very lar north of it; and all 
beyond was a wilderness of which little was known to the 
authorities. The case was much the same wdtli western 
New York; the army w^hich was to cio.ss the Niagara 
river must journey almost all the way from Albany 
through a country far more thinly peopled than tlic far 
western Territories are in 1887. The difficulties of trans- 
port gave opportunities for peculation ; and a barrel of flour 
sometimes reached tlie frontier army with its cost multiplied 
seven or eight fold. When a navy was to bo built on the 
lakes, the ropes, anchors, guns, and all material had io bo 
carried overland for a distance about equal to the length of 
England; and even tlien sailors had to bo bmuglit to man 
the navy, and the vessels were built of gioc n timber one 
vessel W'as launched nine weeks after lioi timber wus cut. 

It would have been far le.ss costly, as o\(mt.s proved, to 
have entered at once upon a naval w'ar , but the crusadt 
against Canada had been proclaimed all tlirough Kentucky 
and the West, and their people were determined to wi]»o 
out their old scores before tin* conclusion of the war. 

177 . The war opened wdth disaster — 1 1 nil’s surrender 

of Detroit ; and disaster attended it for two years. Polit- 5y land 
ical appointments to pasitions in the regular army were 
numerous, and such officers were worse than useless. The 
meu were not fitly trained or supplied. The war depart- 
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ment showed no great knowledge, and poverty put its little 
knowledge out of service. Several futile attempts at in- 
vasion were followed by defeat or abortion, until the pol- 
itical officers were wooded out at the end of the year 1813, 
and Brown, Scott, Ripley, and others who had fought 
their way up were put in command. Then for the first 
time the men were drilled and brought into effective con- 
dition ; and two successful battles in 1814 — Chippewa 
and Lundy’s Lane — threw some glory on the end of the 
war. So weak were the preparations even for defence that 
a British expedition in 1814 met no effective resistance 
Washing- when it landed and burned Washington. It was defeated, 
tonbnrnt. however, in an attempt to take Baltimore. 

State of 178. The American navy at the outbreak of the war 
the Navy, nunibered half a dozen frigates and about the same 
number of smaller vessels. This was but a puny adver- 
sary for the thousand sail of the British navy, which had 
captured or shut up in port all the other navies of Europe. 
But the small number of American vessels, with the super- 
abundance of trained officers, gave them one great advan- 
tage ; the training and discipline of the men, and the 
equipment of the vessels, had been brought to the very 
highest point. Captains who could command a vessel but 
for a short time, yielding her then to another officer who 
was to take his sea service in rotation, were all ambitious 
to make their mark during their term. “The art of 
handling and fighting the old broadside sailing frigate” 
had been carried in the little American navy to a point 
which unvarying success and a tendency to fleet-combats 
had now made far less common among British captains.^ 
Navni 179. The first year of the war saw five ship duels, in all 
roocesses. the American frigates either captured or sunk 

their adversaries. Four others followed in 1813, in two 
of which the British vessels came off victorious. The 
attention of the British Oovernmentliad by that time been 
fully diverted to the North-Ainerican coast ; its blockading 
fleets made it very difficult for the larger American vessels 
to got to sea ; and there were but seven other ship-combats, 
in only one of which the American vessel was taken. Most 
of the work was done by three frigates, the “ Constitu- 
tion,” the “Essex,” and the “ ITnited States.” There was 
flghting also on the Oreat Lakes between improvised fleets 

^ The naval officers who came most pronmiently to notice m the 
war were Hull and Lawrence (see p. 789) and the lollowing: — Stkphkn 
!Hlcatur was born at Siunepuxent, Md., Jan, 6, 1779, and died ut 
Washington (shot in a duel), March 22, 1820. He distinguished 
himself in the first Algerine war, 1803-4, by his capture of the 
Biitiah fngate “ Macedoman,” while in coinmand of the “United 
Status, ” and in the brief war which brought about the final subniissicm 
of the Algerines m 1815.-— Thomas Macdonotigh was born tn New- 
castle county, Del., Dec. 23, 1788, and died at sea, Nov. 16, 1825. 
lie was coniiuodoro of the Amcncan fleet on Lake Champlain, m its 
victory over tlie Lritish fleet. — Olivhr Hazard Perry was born at 
South Kingston, R 1., Aug. 23, 1785, and died on the island of 
Tmiidad, Aug. 23, 1819 His gieat achievement was his victory 
over the British fleet, 1813, laconically announced in the despatch: 

“ We have met the enemy, and they are ours.” — David Porter was 
bom at Boston, Mass , Feb. 1, 1780. After service in a inerchaut- 
man, he entered the navy in 1708, served in the Algerine war and 
elsewhere, and in 1812 was in command of the “Essex.” His most 
brilliant service was his cruise in the Pacific in 1813-14, in which he 
swept that ocean of British whalers, and was Anally captured in the 
neptrul harbour of Valparaiso by two Bntisli vessels, after the most 
desperate naval combat of the war. Ho resigned in 1826, after a 
difficulty with the navy department, and took command of the 
Mexican navy. He died near Ckmstantinoplo, Match 28, 1843, while 
serving as minister to Turkey. See D. D. Porter's Memoir of David 
Porter (1876), and Irving's Spanish Papers^ vol. li.— Joim Kodoers 
was born in Harford county, Md., in 1771. He entered the navy 
in 1798 as a lieutenant, rose to a captaincy, commanded the Mediter- 
ranean fleet tn 1805, and the Mgate “ President ” during the encounter 
with the “ Little Belt” in 1811. He was in command of the fleet at 
New York in 1812, and hurried it to sea, lest his Government should 
forbid it to leave port. He commanded tho fleet in another cruise 
the same year, but only individual captures were made. He died at 
Philadelphia, Aug. 1, 1838. 




of small vessels. Perry captured the British fleet on Lake Victorias 
Erie (1813) and Macdonough the British fleet on Lakejo ^i^® 
Champlaiu (1814). The former victory led to thd end of 
the war in the West. Harrison, the American commander 
in that section, shipped his aiyny across the lake in Perry’s 
fleet, and routed the British and Canadian army at the 
Thames. 

1 80. The home dislike to the war had increased steadily Feeling 
with the evidence of incompetent management by thei»^>N<»w 
administration. The Federalists, who had always desired 

a navy, pointed to the naval successes as the best proof of 
the folly with which tho war had been undertaken and 
managed. New England Federalists complained that the 
Federal Government utterly neglected the defence of their 
coast, and that Southern influence was far too strong in 
national affairs. They showed at every opportunity a dis- 
position to adopt the furthest stretch of State sovereignty, 
as stated in the Kentucky resolutions; and every such 
development urged the national democracy unconsciously 
further on the road to nationality. When the New England 
States sent delegates to moot at Hartford and consider Hartfor 
their grievances and the best remedies — a stop perfectly conven- 
proper on tho Democratic theory of a “voluntary Union 
— treason was suspected, and a readiness to suppress it by 
force was plainly shown. Tho recommendations of tho 
convention came to nothing ; but the attitude of the domi- 
nant party towards it is one of the symptoms of tho manner 
in which the trials of actual war were steadily reconciling 
democracy and nationality. The object which Hamilton 
had sought by high tariffs and the development of national 
classes had been attained by more natural and healthy 
means. 

181. In April 1814 the first abdication of Napoleon 
took place, and Great Britain was able to give more 
attention to her American antagonist. The main attack 
was to be made on Louisiana, the weakest and most 
distant portion of the Union. A fleet and army were sent 
thither, and, after much delay, landed below the city. 

The nearest settled country was Tennessee ; and between 

it and New Orleans was a wilderness fonr hundred miles New 
long. Andrew Jackson had become the most prominent Orleam 
citizen of Tennessee, and he was ordered to the defence of 
New Orleans. Ilis popularity and energy brought riflemen 
down the river and put them into position. The British 
assault was marred by hopeless blunders, and the gallantry 
of the men only made their slaughter and repulse more com- 
plete (January 8, 1815). Peace had been made at Ghent Peace, 
fifteen days before the battle was fought, but the news of 
the battle and the peace reached Washington almost to- 
gether, the former going far to make the latter tolerable. 

182. Though the land war had gone almost uniformly its ter 
against the United Btates, and the American naval suc- 
cesses had been just enough to irritate the English mind, 

and though the British negotiators had nothing to dread 
and everything to demand, the treaty was quite satisfactory 
to the United States. It is true that it said not a word 
about the questions of impressment, search, and neutral 
rights, the grounds of the war ; Great Britain did not 
atendon her position on any of them. But everybody 
knew that circumstances had changed. The new naval 
power whose frigates alone in the past twenty years had 
shown their ability to fight English frigates on equal terms 
was not likely to be troubled in future with the question 
of impressment ; and in fact, while not renouncing the 
right, the British Government no longer attempted to 
enforce it. The navy, ifc must be confessed, was the force 
which had at last given the United States a recogni^d 
and cordial acceptance in the family of nations ; it had 
solved the problem of the reconciliation of democracy and 
nationality. From this time the dominant party shows an 
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increasing disposition to exalt and maintain tlio national 
element of tlio American system. 

183 . The remainder of tins period is one of the barren^ 
est in American history. The opposition of tho Federal 
party to the war completed the measure of its unpopular- 
ity, and it had only a perfunctory existence for a few 
years longer. There was but one real party, and the 
political struggles within it tended to take the shape of 
purely personal politics. Scandal, intrigue, and jHirhonal 
criticism became tho most marked characteristics of Ame- 
rican politics until tho dominant party broke at tho end 
of the period, and real party conflict was renewed. Ihit 
tho seeds of tho final disruption are visible from the 
peace of 1814. The old-fasliionod Itepublicans looked 
with intense suspicion on the new form of licpublicanism 
generated by the war, a type which instinctively bent its 
energies toward the further development of national 
jiowcr. Clay was the natural leader of the new demo- 
cracy ; but John Quincy Adams and others of Federalist 
antecedents or leanings took to the new doctrines kindly; 
and even Calhoun, Crawford (p. 788), and others of the 
♦Soutliern interest were at first strongly inclined to support 
tliem. One of the fir^t effects was the revival of protec- 
tion and of a national bank. 

184 . Tho charter of the national bank (§ I IG) had 
expired in 1811, and the dominant party had refused to 
recharter it. The attempt to carry on the war by loans 
resulted in almost a bankruptcy and in a complete inability 
to act efficiently. As soon as peace gave v'mo for con- 
sideration, a second bank was chartered for h/eiity yea:^, 
with a capital of $35,000,000, four-fifths of which might 
be in Covermnent stock. It was to have tho custody of 
tho Government revenues, but tho secretary of the treaMiry 
could divert tho revenues to other custodians, giving his 
reasons for such action to Congress. I’liis clause, meant 
to cover cases in wliich the liank of the ITiiiUidHtates liud 
no branch at a place where money was needed, was after- 
wards put to use for a very different purpose (§ 204). 

185 . Frotection was advocated again on national 
grounds, but not quite on those whicli had moved Hamil- 
ton (§ 146). The alditional receipts were now to be 
expended for fortifications and other national defences, 
and for national roaJs and canals, the latter to be <‘on- 
sidered solely as military measures, with an incidental 
benefit to tlio peo])lo. Ihisinebs distress among the people 
gave additional force to the pro})Osal. The vvai and block- 
ade had been an active form of protection, under which 
American manufactures had sprung n[) in great abundance. 
As soon as peace was made English manufacturers poured 
their products into the Uni tod States, and drove their 
American rivals out of business or reduced tliein to desperate 
straits. Their cries to (\mgress for relief had a double 
effect. They gave the spur to the nationalizing advocates 
of protection, and, as most of tin? inanufactureis were in 
New England or New' York, they developed iu the citadel 
of Federalism a class which •''oked for help to n Iiepublican 
Congress, and was therefore bound to oppose the Federal 
party. This was the main force which brought New 
England into the Republican fold before 1825?. An in- 
crease in the number of spindles from 80,000 in 181 J to 
500,000 in 1815, and in cotton consumption fiom 500 
bales iu 1800 to 90,000 in 1815, tho rise of manufactur- 
ing towns, and tho rapid development of the mechanical 
tendencies of a people who had been liitlicrto almost 
exclusively agricultural, were influences whicli w'eie to be 
reckoned with in tho politics of a democratic country. 

186 . Tlie tariff of 1816 imposed a duty of about 25 per 
cent, on imports of cotton and woollen goods, and specific 
duties on iron imports. The ad valorem duties carried 
most of the manufacturers through the finuncial crisis of 


lsl8->19, but the iron duties were less satisfactory. In 
Englibli manufacture the substitution of coke for charcoal 
iu iron jiioduction led to continual decrease in price. As 
the price went down tho speciiic duties were continually in 
creasing the absolute amount of protection. Thus si»ared 
tho necessity for imjiroveincnts in production, the American 
manufacturers felt English competition more keenly as tho 
years went by, and called for more protection. 

1 87 . Monroe succeeded Madison as pro.sident in 1817, “Era of 
and, ro eh'cted with hardly any opposition in 1820, he 
seived until 1825. 80 complete was the supromacyof the 

Republican i>arty that this is often called * the era of good 
feeling.” It came to an end when a sncce->sor to Monroe 
was to be elected ; the iw’o sections of the dominant paity 
then had their first op])(>i tunity for ojx’n st niggle. 1 )ui ing 
Monroes two teims of office the nationalizing paity dcvel- 
o[)ed the iioliey on which it proposed to manage national 
affairs. Tins w^as largely llie piodiict of the eontinually 
swelling w'cstcrn movement of population. 'Hio influence 
of the steamboat was lelt moie and inoie every year, and 
the want of a similar !m]>n)vi‘mcnt in land lTans[)oit was 
cuiTOspondingly evident. The attention diawu to western 
IS’ew York by llie war had filled that ])ait of the State with 
a new po])u]ation. The Southern Indians had been com- 
pletely ovei thrown by .Jackson during the ^^al• ot 1812, 
and forced to cede their lands, all the tenitory west of 
Georgia was thus opened up to settlement. The admission AtJmis- 
of the new Slates of Indiana (1816), Mississippi (1817), sion of 
Illinois ( 1818 ), Alabama (1819), Maine (1820), ainl Mis- 
souri (1821)— all but Maine Uie jiroduct and evidence of 
Western growth — w^jro the immediate lesults of the do* Illinois, 
velopmcnt eonso(|uent upon the war. All the, territory A luSamn 
cast of the Mississippi, except tho noithern part of 
north-west territory, was now formed into self-governing Missouri 
States : tlio State system had already crossed tlio Missis- 
sijipi : and all that w'as iieed(‘d for further develo[iment 
w'as tho locomotive engine The four millions of 1790 
bad giovcn into thirteen millions in 1830 ; and theie wus 
a steady increase of one tliird in each decade. 

j 88 . The urgent demand of We.stern settlers for some 
road to a market led to a variety of schemes to tacilitatc 
intercoiirsis between tho lilast and the. West,- -tlio most 
siicces'iui being that completed )u New^ York in 1825, 
the Eric Canal The Hudson river foims the great Ene 
natnial breach in tlio hairier rang*, which runs parallel fauaU 
to the Atlantic coast. When the tra\ eller has pa^^ed up 
the Hudson thiough tliat range he s(‘e,s before him a vast 
champaign conntiy extending westward to the Gicat Lakes, 
and perfectly adajited by nature for a caiial. Such a cariak 
to turn Western tiufiic into the Jake rivers and through 
tho lakes, tho canal, and the Hudson to New Yoik city, 
was begun by the State tlirongh tlie influence of T)e Witt 
Clinton, W'as derisively called “Clinton’s big ditch ” untiil 
its completion, and laid the foundations tor tlie great com* 
mercial ] iros) icrity of N c w Y ork Stn to ai id city. Long bef om 
it w'as finished the evident ceitaiuty of its success hail 
seduced other States into far less successful entcrjuiscs of 
the kind and had cstablislied as a nationalizing policy tho 
combination of high tarifi's and expenditures for internal 
improvements wliieh w'a.s long known us the “American 'The 
system.” The tariff.s of duties on imports were to be carried “ Amcri- 
as high as revenue lesulLs would aiqaovc; wdthin this bmit 
tho duties were to he defined for purposiss ot proti'ctiou , 
and the superabundant revenues were to be expended for the 
improvement of roads, riveis, and harbours, and for every 
enterprise wliich would tend to aid tlie peoj»Io in their 
efforts to subdue the contimuit. Pmt cction was now' to 
be for national benefit, not for the benefit of classes. 

Western farmers vvero to have rnaimfucturing towns at 
their doors, as maikcts for the surplus winch had hitlieito 
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been rotting on their farms; competition among manu> 
facturers was to keep down prices ; migration to all the 
new advantages of the West was to be made easy at 
national expense ; and Henry Clay’s eloquence was to 
, commend the whole policy to the people. The old Demo* 

cracy, particularly in the South, insisted that the whole 
scheme really had its basis in benefits to classes, that its 
communistic features were not such as the constitution 
meant to cover by its grant of power to Congress to levy 
taxation for the general welfare, and that any such legisla- 
tion would be unconstitutional. The dissatisfaction in the 
rarifTi of South rose higher when the tariffs were increased in 1824 
and 1828. The proi)ortion of customs revenue to dutiable 
' imports rose to 37 per cent, in 1825 and to 44 per cent, 

in 1829 ; and the ratio to aggregate imports to 33 per 
cent, in 182^5 and 37 per cent, in 1829. As yet, however, 
the Southern dissatisfaction showed itself only in resolu- 
tions of State legislatures. 

189. In the sudden development of the new nation 
circumstances liad conspired to give social forces an 
abnormally materialistic cast, and this had strongly in- 
fluenced the expression of the national life. Its literature 
and its art had amounted to little, tor the American people 
were still engaged in the fiercc.st of warfare against natural 
difficulties, which absorbed all their energies. 

190. In international relations the action of the Gov- 
ernment was strong, quiet, and self respecting. Its first 
weighty action took place in 1823. It had become pretty 
evident that the Holy Alliance, in addition to its interven- 
tions in Europe to suppress popular risings, meant to aid 
Spain in bringing her revolLcd South -American colonies to 
obedience^ Great Britain had been drifting steadily away 
from the Alliance, and Canning, the new secretary, deter- 
mined to call in the weight of the trans-Atlantic power as 

The a check upon it. A hint to the American minister wns 
Monroe followed by a few pregnant passages in President Monroe’s 
uoc r ne, tnessage in December. Stating tlie friendly rela- 

tions of the United States with the new South-American 
republics, he went on to say, ** We could not view an 
interposition for opj)ressing them (the South-American 
states), or controlling in any other manner their destiny 
by any European power, in any other light than as a 
manifestation of an unfriendly disposition towards the 
United States.” If both the United States and Great 
Britain were to take tliis ground the fate of a fleet sent 
by the Alliance across the Atlantic was not in much doubt, 
and the project was at once given up. The "Monroe 
doctrine,” however, has remained the rule of foreign 
intercourse for all American parties. Added to the already 
established refusal of tho United States to become en- 
tangled in any European wars or alliances, it has separated 
» the two continents, to their common advantage. 

The 191* It was supposed at the time that Spain might 
colonial transfer her colonial claims to some stronger power ; and 
otsuse. jIj. jvionroe therefore went on to say that “ tho American 
continents should no Ic jger be subjects for any new Euro- 
pean colonial settlement.” The meaning of this was well 
understood at the time ; and, when its condition failed, 
the statement lost its force. It has been supposed that it 
bound the United States to rasist any further establish- 
ment of European colonies in the Americas. Such a role 
of universal arbiter has always been repudiated by tho I 
United States,— though its sympathies, more or less active, 
must always go with any American republic which falls 
into collision with any such colonizing scheme. 

The 192* By a treaty with Russia (1825) that power gave 
north- ttp all claims on the Pacific coast south of the present 
Alaska. The northern boundary of the United 
' States had been settled by the treaty of 1783 ; and, after 
the acqjuisition of Louisiana, a convention with Great 


Britain settled the boundary on the line of 49’ N, lat. as 
far west as the Rocky Mountains (1818). West of these . 
mountains the so-called Oregon country (§ 168). vvhose 
limits the two powers could not agree, ^vos to be held m 
common possession for ten years. This common possession 
was prolonged by another convention (1827) indofinitely, 
with the privilege to either ppwer to terminate it on giving 
twelve months’ notice. This arrangement iasted until 
1846 <§ 224). 

193. Monroe’s terms of office came to an end in 1826. 

He had originally been an extreme Democrat, who could 
hardly speak of Washington with patience ; he had slowly 
changed into a very moderate Republican, whose tendencies 
wore eagerly claimed by the few remaining Federalists as 
identical with their own. The nationalizing faction of 
the dominant party had scored almost all the successes 
of the administration, and the divergence between it and 
the opposing faction was steadily becoming more apparent. 

All the candidates for tho presidency in 1824 — Andrew Electio 
Jackson, a private citizen of Tennessee ; William H. Craw<» 
ford, Monroe’s secretary of the treasury; John Quincy 
Adams, his secretary of state; and Henry Clay, the 
speaker of tlie house of representatives— claimed to be 
Rc[mblicans alike ; but the personal nature of the struggle 
was shown by the tendency of their supporters to call 
themselves "Adams men” or "Jackson men,” rather than 
by any real party title. Calhoun was supported by all 
parties for the vice-presidency, and was elected without 
difficulty. The choice of a president was more doubtful. 

194. None of the four candidates Imd anything like a Party 
party organization behind him. Adams and Clay repro- *1^^®**- 
sented the nationalizing element, as Crawford and Jackson 

did not; but there the likeness among them stopped* 

Tho strongest forces behind Adams were the new manu- 
facturing and commercial interests of tho East; behind 
Clay were the desires of the West for internal improve- 
ments at public expense as a set-off to the benefits which 
the seaboard States had already received from the Govern- 
ment ; and the two elements were soon to be united into 
the National Republican or Whig party. Crawford was 
the representative of the old Democratic party, with all 
its Southern iafiuencr«> and leanings. Jackson was tho 
personification of the new democracy, — very cultured, 
perhaps, but honest, and hating every shade of class con- 
trol instinctively. As he became better knowm the whole 
force of the new drift of things turned in his direction ; 
"hurrah for Jackson” undoubtedly of (en represented tend- 
encies which the speaker would hr found it hard to 
express otherwise. Crawford w’as tako.'O out of the race, 
just after this election, by physical failure, and Adams by 
the revival of ancient quarrels with the Federalists of 
New England ; and the future was to bo with Clay or 
with Jackson. But in 1824 the question of success among 
the four was not an easy one to decide, Tim electors gave 
no one a majority ; and the house of representatives gave 
tho presidency to Adams (§§119, 120). 

195. Adams’s election in 1824 was due to the fact that The 
Cla3ps friends in the house — unable to vote for him, as he 
was tho lowest in the electoral vote, and only three names 
were open to choice in the house— very naturally gave their 
votes to Adams. As Adams appointed Clay to the leading 
position in his cabinet, the defeated party at once rai^ 
the cry of “ bargain and intrigue,” one of the most effective 

in a democracy, and it was kept up throughout Adams’s 
four years of office. Jackson had received the largest 
number of electoral votes, though not a majority ; and 
the hazy notion that he had been injured bcciiusc of his 
devotion to the people increased hie popularity. Though 
demagogues made use of it for selfish purposes, this feeling 
was an honest one, and Adams had nothing to oppose to it, 
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' ,He tried vigorously to uphold the “American sj^tem,” 
and suoceeded in passing the tariff of 1828 ; ho tried to 
maintain the iulSuence of the United States on both the 
American continents ; but ho remained as unpopular as his 
Bleotioa ifival grew j;>opular. In 1828 Adams was easily displaced 
1828. by Jackspn. Calhoun vm re-elected vice-president. 

Demo- 196 . Jackson's inauguration iu 1829 clases this jicriod, 
crocy as it onds the time during which a disruption of the Union 
by the peaceable withdrawal of any State was even pos- 
!!uty ® sovereignty its 

bulwark in 1798 was now in control of the Government 
again ; but Jackson's proclamation in his first term, in 
which be warned South Carolina that “disunion by armed 
forcQ is treason," and that blood must flow if the laws wcie 
resisted, speaks a very different tone from the speculations 
of Jefferson on i)ossiblo future divisions of the United 
States. And even the sudden attempt of South Carolina 
to exercise indepondeut action (§ 206), which would have 
been looked upon as almost a right forty years before, 
shows that some interest dependent upon State sovereignty 
had taken alarm at the evident drift of events, and was 
anxious to lodge a claim to the right before it should slip 
from its fingers for ever. Nullification was but the firf?t 
skirmish between the two hostile forces of slavery and 
democracy. 

Slavery, 197 . When the vast territory of Louisiana was acquired 
in 1803 the new owner found slavery already established 
there by custom recognized by Frencli and Spanish law. 
Congress tacitly ratified existing law by taking no action ; 
slavery continued legal, and spread further through the 
territory ; and the State of Louisiana entered as a slave 
State in 1812. The next State to be carved oUt of the 
territory was Missouri, admitted in 1821. A Territory, on 
applying for admission as a State, brings a constitution 
for inspection by Congress ; and, when it was found that 
the new State of Missouri proiiosed to recognize and con- 
tinue slavery, a vigorous opposition spread through the 
North and West, and carried most of the senators and 
representatives from those sections with it. In the house 
of representatives these two sections had a greatly supcrioi* 
number of members ; but, as the number of Northern and 
Southern States had been kept about equal, the conii)act 
Southern vote, with one or two Northern allies, generally 
retained control of the senate. Admitted by the senate 
and rejected by the house, Missouri’s application hung 
suspended for several years, until it was successful by the 
admission of Maine, a balancing Northern State, and by 
The the following arrangement, known as the Missouri com- 
Missourl promise of 1820 : — Missouri was to enter as a slave State ; 
slavery was for ever ijroliibited throughout the rest of the 
Louisiana purchase north of lat. 36® 30', the main southern 
boundary of Missouri; and, though nothing wps said of 
tho territory south of the compromise line, it vpas under- 
stood that any State formed out of it was to bo a slave 
State, if it so wished (§ 249). Arkansas entered under 
this provision in 1836. 

198 , The question of slavery was thus set at rest for the 
present, though a few agitators were roused to more zealous 
opposition to the essence of slavery itself. In tho next 
decade these agitators succeeded only in the conversion of 
a few recruits, but these recruits were tho ones who took 
* up the work at the opening of the next period and never 

Sectional gave up slavery was ended. It i.s plain now, how- 
diver- ever, that North and South had already drifted so far apart 
gence. to form two sections, and that, as things stood, their 
drift for the future could only be further apart, in spite 
of ike feeble tie furnished by the Missouri compromise. 
It became evident, during the next forty years, that the 
wants and desires of these two sections were so divergent 
Utat it was impossible for on© Government to make satis- 
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factory laws for both. Tho moving cause was not removed 
in 1820 ; one of its effects was got out of the way for tho 
time, but others were soon to take its place. 

199 . The vast flood of human beings which had been The 
pouring westward for years liad now pretty well occupied mottled 
tho territory eai>t of tho Missiasipja, while, on the west side 

of that stream, it still showed a disposition to hold to tho 
river valleys. The settled area had increased from 240,000 
square miles in 1790 to 633,000 square miles in 1830, 
witli an average of 20*3 persons to the square mile. There 
was still a groat deal of Indian territory in the Southern 
Htatos of Georgia, Alabama, and Mississippi, and in 
Florida, for the southern Indians were among the finest 
of Iheii* race ; they had become f»c«u-civilize<l, and wore 
formidable antagonists to tho encroaching white race. The 
States interested had begun preparations for their forcible 
removal, in public defiance of the attomjjts of the Federal 
Government to protect the Indians (1827) ; but the re- 
moval was not completed until ] 835. In tho North, Wis- 
consin and Miriiigan, with the northern halves of Illinois 
and Indiana, were still very thinly settled, but everything 
indicated early increase of jiopulation. The first lake The 
steamboat, the “Walk in-thc-Wiiter,” had appeared at I)e- »team* 
troit iu 1818, and tho ojicning of the Erie (.’anal added to^®®'* 
the number of such vessels. Lake Erie had seven in 1826 ; 
and in 1830, while the only iuqiortant lake town, Detroit, 
was hardly yet more than a frontier fort, a daily lino of 
steamers was running to it from Buffalo, carrying the in- 
creasing stream of emigrants to tho Western territory. 

200 . Tho land system of the United States had much Tlw 
to do wnth tlie early development of tho West. From the 1®“^* 
first settlement, the universally recognized rule had been '*y*‘*^**“* 
that of absolute individual property in land, with its 
corollary of unrestricted competitive or “rack” rents; 

and this rule was accepted f ully in tho national laud system, 
whose basis was re ] >01 ted by Jefferson, as chairman of a 
committee of the Confederation Cougre.s 8 (1785). The 
imblic hinds iv^ro to be divided into hundreds of ten miles 
wpiare, each containing one hundred inile-squaro jilots. 

The hundred was called a “ township,” and ivas afterward 
reduced to six miles square, of thirty-six mile-square |)lots 
of 640 acres each. From time to time princi])al meridians 
and cast and west base lines have been run, and townships 
have been determined by their relations to these lines. 

The sections (plots) have been subdivided, but the transfer 
describes each parcel from the survey uiaji, as in the case 
of “ the south-WTSt quarter of section 20, toivnship 30, 
north, range 1 cast ot the third princijial meridian.” The 
price fixed in 1790 a j a minimum ivas $2 per acre ; it has 
tended to decrease, and no effort lias ever been made to 
gain a revt'nuo from it, Wlicn tho nation acquired its 
Western territory it secured its title to the soil, and always 
made it a fundamental condition of tho admission of a new 
State that it should not lax United States lands. To com- 
jiensttte the new States for tho freedom of unsold public 
lands from taxation, one township in each thirty six ivos 
reserved to them for educational jiurposes ; and the excel 
lent public school systems of the Western States have been 
founded on this provision. The cost of obtaining a quarter 
section (ICO acres), under the still later homestead system 
of granting lands to actual settlers, has come to l )0 only 
about $26 ; tho interest on this, at 6 per cent., roiirescnts 
an annual rent of one cent per acre,— making this, says 
F. A. "Walker, as nearly as posstblo the “ no-rent land” of 
the economists, 

201 . The bulk of the early westward migration was of Ininjigr*. 
home production ; the great immigration from Europe did tioa. 
not begin until about 1847 (S 236). Tlie West as well a» 

tho East thus had its institutions fixed before being called 
upon to absorb an enormous foreign element. 
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VIII. INDUSTlliAli DEVELOPMENT AND SECTIONAL 
DIVEftGENCE : 1829-50. 

Kew 202 . The eight years after 1829 have been called “tlie 
political reign of Andrew Jackson”; his popularity, his long struggle 
niethoOs, presidency, and his feeling of his oflicial owncrshi[> 

of the subordinate offices gave to his administration at least 
an appearance of Ciosarism. But it was a strictly constitu- 
tional Cajsarism ; the restraints of written law were never 
violated, though the methods adopted within the law were 
new to national politics. Since about 1800 iState politics 
in New York and Pennsylvania had been noted for the 
systematic use of the offices and for the merciless manner 
in which the office-holder was compelled to work for the 
party which kept him in place. The presence of New 
York and Pennsylvania politicians in Jackson's cabinet 
taught him to use the same system. Koniovals, except for 
cause, had been almost unknown befoic; but under Jackson 
men were i-emovcd almost exclusively for the ])ur})ose of in- 
stalling some more serviceable party tool; and a clean sweep 
was made in the civil service. Other parties adopted the 
system, and it has remained the iiile at a change of admin- 
istration until comiiaratively recent years 323). 

The 203 . The system brought witli it a semi-military re- 
new organization of ])artics. Hitherto nominations lor the 
more important offices had been maile mainly by legislative 
parties! candidates for president and vice-president were 

nominated by caucuses of Congressmen, and candidates 
for the liigher State offices by caucuses of the Htatc legis- 
latures. Lato in the preceding period “ conventions ” of 
delegates from the members of the iiarty in the State 
occur in New York and Pennsylvania ; and in 1831-32 
this became the rule for prc’sidential nominations. Jt 
rapidly develojied into systematic SUte, county, and city 
conventions ” ; and the result was the appearance of that 
complete political machinery, the American political party, 
with its local organizations, and its delegates to county, 
State, and national conventions. The democratic machi- 
nery was the first to appear, in Jacksons second term 
(1833-37). Its workers were paid in offices, or ho})es of 
office, so tliat it wus said to be built on the “ coliesive pow'er 
of public plunder”; but its success was jiniiiediate and 
brilliant. The opposing jiarty, tiie Whig party, had no 
chance of victory in 183G; and its complete overthrow 
drove its leaders into tlie organization of a similar machin- 
ery of their own, which scored its first success in 1840. 
Since that lime these strange bodies, unknown to the law, 
have governed the country by turns ; and their enormous 
growth lias steadily made the organization of a third piece 
of such machinery more difficult or hopeless. 

Bank 204 . The Bank of the TTnitcd States had hardly been 
of the heard of in politics until the new Democratic organization 
came into liostilo contact with it. A semi-official demand 
** upon it for a political appointment w-as met by a refusal ; j 
and the party managers called Jackson’s attention to an 
institution which he could not but dislike the more lie 
considered it. His first message spoke ot it in unfriendly 
terms, and every succeeding message brought a more open 
The attack. The old party of Adams and Clay had by this 
time taken the name of Whigs, jirobably from the notion 
that they were struggling against ‘‘ the reign of Andrew 
Jackson,’^ and they adopted the cause of the bank with 
eagerness. The bank charter did not expire until 1836, 
but in 1832 Clay brought up a bill for a new- charter. It 
was passed and vetoed (§ 113) ; and the Whigs wont into 
the presidential election of that year on the veto. They 
were beaten ; Jackson was re-elected ; and the bank party 
could never again get a majority in the house of repre- 
sentatives for tlicj charter. The insistence of the president 
on the point that the charter W'as a ^'monopoly” bore 
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weight widi the people. But the president could not 
obtain a majority in the senate. He determined* to take 
a step which would give him an initiative, and which his 
op[)onents could not induce both liouiies to unite in over- 
riding or punishing Taking advantage of the provision Bemov, 
that the secretary of the treasury might order the public of tko 
funds to be dei>ositod elsewhere than in the bank or its 
branches (§ 184), he directed the secretary to deposit all the 
public funds elsewhere. Thus deprived of its great source 
of dividends, the bank fell into difficulties, became a State 
bank after 1836, and then went into bankruptcy, 

205 . All the political conflicts of Jackson’s terms of 
office were close and bitter. Loose in his ideas before 

1829, Jackson shows a steady tendency to adopt the 
strictest construction of the powers of the Federal Govern- 
ment, except in such official perquisites as the offices. He 
grew into strong opposition to all traces of the “ American Oppos 
system,” and vetoed bills for internal improvements unspar- 
ingly ; and his feeling of dislike to all forms of protection 

is as evident, though ho took more care not to make it too gy 
public. There arc many reasons for believing that his drift tcm.” 
wus the work of a strong school of leaders — Van Buren, 
Benton (p. 788), Livingston, Taney (p. 790), Woodbury 
(p. 790), Cass, Marcy (j). 789), and others — who developed 
the policy of the party, and controlled it until the great 
1 changes of parties about 1850 took their power from them. 

At all events, some jiersistent influence made the Demo- 
cratic party of 1830-50 the most consistent and successful 
party which had thus far appeared in the United States. 

206 . Calhoun and JacLson were of the same stock — Calli. 
Scottish- Irish,- much alike in appearance and chameteris- anti 
tics, the former representing the trained and educated logic 

of the race, the latter its instincts and j>assionn. Jackson 
was led to break off his friendly relations with Calhoun in 

1 830, and he had been led to do so more easily because of 
the appearance of the doctrine of nullification, which w^as 
generally attributed, correctly enough, to the authorship 
of Calhoun. Asserting, as tlic Republican party of 1798 
had done, the sovereign powers of each State, Calhoun 
held that, as a means of avoiding secession and violent 
struggle upon every occasion of the [lassage of an Act of 
(Jongress which should seem unconstitutional to any >Statc, 
the State might properly suspend or “ nullify ” the opera- Null 
tion of the law wdUiin its jurisdiction, in order to protect 

its citizens against oppression. Web.ster, of Massachusetts, 
and llayne, of Soutli Carolina, debated the question in 
the senate in 1 830, and the supporters of each claimed a 
virtual victory for their leader. The passage of the Tariff 
Act of 1832, which organized and systematized the pro- 
tective system, forced tlie Calhoun party into action. A 
State convention in South Carolina declared the I'arili Act 
null and not law or liinding on the people of the State, 
and made ready to enforce the declaration. 

207 . But the time was past when the power of a single 
State could withdraw it from the Union. The president 
issued a proclamation, warning the people of South Carolina 
against any attempt to carry out the ordinance of nullifi- 
cation; he ordered a naval force to take possession of 
Charleston harbour to collect the duties under the Act ; 
he called upon Congress for additional executive powers, 
and Congress passed wliat nullifiers called the “bloody 
bill,” putting the land and naval forces at the disposal of 
the president for the collection of duties against “ unlaw- 
ful combinations;” and he is said to have announced, 
privately and profanely, his intention of making Calhoun 
the first victim of any open conflict. Affairs looked ^ 
threatening that an unofficial meeting of “loading nulh- 
fiers” agreed to suspend the operation of the ordinance 
until Congress should adjourn ; whence it derived the right 
to suspend has never been stated. 
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208 . The president liaa already aakud OongresH to 
reduce the duties ; and many Democratic members of Con- 
gress, who had yielded to the popular clamour for Pro- 
tection, wore very glad to use " the crisis” as an excuse for 
Tariff of now voting against it. A compromise Tariff Act, scaling 
1833. down all duties over 20 fjer cent, by onc-tentli of the 
surplus each year, so as to bring duties to a uniform late 
of 20 per cent, in 1843, was introduced by Clay and be- 
came law. Calhoun and his followers dainied this as all 
that the nullification ordinance had aimed at ; and the 
ordinance was formally repealed. But nullification had 
received its death-blow ; even those Southern leaders who 
maintained the right of secession refused to recognize the 
right of a State to remain in the Union while nullifying 
its laws ; and, when protection was reintroduced by the 
tariff of 1842, nullification was hardly thouglit of. 

Tlif*loco- 209 . All the internal conditiohs of tlie United States 
inotivo Yvero completely altered by the introduction of railways, 
engine, twenty years past tlie Americans had been pushing in 
every direction which offered a liojio of *iho means of recon- 
ciling vast territory with enormous population. Stephen- 
son’s invention of the locomotive came just in time, and 
Jackson’s two terms of office marked the outbiir.st of modern 
American life. English engines were brought over in 1 829, 
and served as models for a year or two ; and then the 
lighter forms of locomotives, better suited to American 
conditions, wore introduced. Tlio miles of railroad were 
23 in 1830, 1098 in 1835, nearly 2000 in 1840, and thoie- 
aftcr they about doubled every five years until 1860. 
Railways 2 io. A railway map of 1810 shows a fragmentary 
ol 1810. system, designed mainly to fill the gaps left by the means 
of communication in use in 1830. One or two short lines 
run back into the country from Savannah and Charleston ; 
another runs north along the coast from Wilmington to 
Baltimore ; several lines connect New York with Washing- 
ton and otlicr points ; and short lines cBcwhcre maik tlie 
openings which needed to bo filled at once — a number 
in New England and the middle States, three in Ohio and 
Michigan, and tlireo in Louisiana. Year after year new 
inventions came in to increase and aid this development. 
Anthra- The anthracite coal of the middle States had been known 
.since 1790 (jj 19), but no means hud been devised to put 
the refractory agent to work. It was noiv successfully 
Iron. applied to railroads (1836), and to the manufacture of iron 
(1837). Hitherto wood had been the best fuel for iron- 
making ; now the States which relied on wood were driven 
out of competition, and production was restricted to the 
States in which nature had placed coal alongside of iron. 
Oroan Steam navigation across the Atlantic was c.stablished in 
hn\ ij;a. \ telegraph came next, Morse’s line being erected 

in 1844. The spread of the railway system brought with 
telo- ^ natural development, the ri.se of tlie American 

grapli. system of express companies, whoso fir.st phases of indi- 
vidual enterprise appeared in 1839. No similar period in 
American history is so extraordinary for mat ('.rial devel- 
0 [)mcnt as the decade 1830' 40. At its beginning the 
country vva.s an overgrown type of colonial life ; at its end 
American life hod been shifted to entirely new lines, which 
it has since followed. Modern American liLstory h»d bur.st 
in with the explosiveness of an Arctic summer. 

Westorn 211 . If the steamboat had aided Western development, 
settle the railway made it a freshet. Cities and States grew as 
meat. oxygen of their surroundings had been suddenly 

increased. The steamboat influenced the railway, and the 
railway gave the steamboat now powers. Vacant places 
in the States east of the Mississippi were filling up ; the 
long lines of emigrant waggons gave way to the now and 
better methods of transport ; and neur grades of land 
were made accessible. Chicago was but a frontier fort 
in 1832 ; within a half-dozen years it was a flourishing 
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town, with eight steamers connecting it with Buffalo, and 
dawning ideas of its future development of railw'ay con- 
nexions. The maps change f rom decade to decade, as map- 
makers hasten to insert new cities which have sprung uj). 

Two new States, Arkansas and Michigan, were admitted Admw- 
(1836 and 1837). The population of Ohio leaps from *^* 0 ” 
900,000 lo 1,500,000, that of Michigan from 30,000 to 

212.000, and that of the country from 13,000,000 to 

17.000. 000, between 1830 and 1840. 

212 . With the change of material surroundings and pos- Sooal 
.sibilities came a steady amelioration of social conditions 
and a development of social ideals Such features of tlio 
past as imprisonment for debt and the cruel indifference 
of ohl methods of dealing wdtli ciime began to disappear; 
the time was past when a State could use an abandoned 
eopper-minc as its State ju'ison. The domestic use of gas 
and antliracitc coal, the introduction of expensive arjuo- 
ducts for pure water, and the changing life of the people 
forced changes in the interior and exterior of American 
dwellings. Wood was still the common building material; 
imitations of (Ircek architecture still retained their vogue ; 
but the interiors weie models of comfort in comparison 
with the houses even of 1810. In the “now” regions 
this waa not yet the case, and here social restraints were 
still so few that society seemed to be reduced almost to its 
primitive elemoiits. Western steamers reeked with gamb- 
ling, swindling, duelling, and every variety of vice. Ihiblic 
Jaw was almost .susjiended in some regions ; and organized 
a.s.sociations of counterfeiters and liorse-thioves teriorized 
whole sections of country. But this slate of affairs was 
altogether temporary, as well as limited in its area; llie 
older and more densely settled States had been well j)ropared 
for the chango and liad never lost command of the social 
forces, and thi^ process of .settling down went on, even in 
the newer Slates, with far morora]>idity Ibau could reason- 
ably have been ex[»ectcd. Those who look pnrt in tlio 
movements of population in 1830-40 had been trained 
under iha rigid forms of the previous American life; and 
these soon re ,ssertcd themselves. The rebound was over 
before 18 j 7, and the Western States wcio then as well jire- 
pared to receive and digest the great immigration whicli 
followed as the older States would have been m 1830. 

2 J,'; A distinct American literature, dates from IhisLilora- 
period. Most of the jmblications m the United States 
were .still cheap icprmts of foreign works ; but native ))ro- 
duetions no longer follow caI foreign models w'ith MTviiity. 
Between 1830 and 1810 Wliittier, Longfellow, Holmes, 

Poe, llaw’thoinc, iMiicrsoii, Bancroft, and JVeseott joined 
the advance-guard of American writers - Bryant, Dana, 
Halleck, Drake, Irving, and Uooi^er , and iwcn tho.so 
writers who had alieady made their j)lace> in literature 
show^ed the iiifl Lienee of new conditions by thcii gi owing 
tendency to look less to foreign models and methods than 
before 1830. Popular education was improved. The new 
States had from the first endeavoured to secure the bi‘st 
possible system of common schools. Tlie attempt came 
naturally from the political instincts of tJn‘ class Irum 
which the migration came; bat the .sy.stcm wlncli resulted 
was to be of incalculable service during tlie yein.s to come. 

Their absolnio democracy and tlieir universal use oJ the Common 
English language have made the common .schools mo.st 
successful machines for converting tlie raw mateiial (,f 
immigration into American citizens. This supremo benefit 
is tho basis of the system and the rea^^on for its existence 
and development, but its incidLUital boiu’fit of educating 
tho people has been beyond calculation. It was an odd 
symptom of the general cliangc that American newspain*i.s 
took a new form during these ten ycais. The old “ blanket- 
sheet” newspaper, cumbrous to Inandlo and .slow' in all its 
vvays, met iU flr.st rival in true of ncw'spa]>er whictt 
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appeared first in New York city, in the Sun, the Herald, 
and the Tribune (1833, 1835, and 1841). Swift and 
energetic in gathering news^ and fearless, sometimes reck- 
less, in stating it, they brought into American life, with 
very much that is evil, a great preponderance of good, 

214 . The chaos into which a part of American society 
had been thrown had a marked effect on the financial 
institutions of the country, which went to pieces before it 
for a time. It had not been meant to make the public 
lands of the United States a source of revenue so much 
as a source of development. Tho sales had touched their 
high>water mark during tho specnlative year 1810, when 
receipts from them had amounted to $3,274,000 { in other 
years they seldom went above $ 2 , 000 , 000 . When tho rail- 
road set tho stream of migration moving faster than ever, 
and cities began to grow like mushrooms, it was natural 

Specula- speculation in land should feci tho effects. Sales 
rose to $3,200,000 in 1831, to $1,000,000 in 1833, 
to $5,000,000 in 1834, to $15,000,000 in 1835, and to 
$25,000,000 in 1836. In 1835 the president announced 
to Congress that the public debt was extingnisln d, and 
that some way of dealing with the surplus should bo found. 
Calhourr.s proposal, that after tlin year 1S3G all revenue 
above $5,000,000 should bo divided among tlio States as 
a loan, was adojited, though only one such loan was made. 
Tho States had already taken a liand in tho geneml 
speculation by begin riiiig works of public improvement. 
Foreign, particularly English, ca[)ital was abundant ; and 
States which had been accustomed to think a dozen times 
over a tax of a hundred thousand dollars now began to 
negotiate loans of millions of dollars and to appropriate 
tho proceeds to tlio digging of canals and tho con-struction 
of railroads. Their enterprises were badly conceived and 
badly managed, and only added to the confusion when the 
crash came. If tho Federal Oovernment and tho States 
felt that they were rich, tho imaginations of individuals 
ran riot. Every one wanted to buy; prices rose, and every 
one was growing rich on paper. The asscs.sed value of real 
estate in Now York city in 1832 was $104,000,000; in 
1836 it had grown to $253,000,000. In Mobile the 
assessed value rose from $ 1 , 000,000 to $27,000,000. 
Fictitious values were tho rule everywhere. 

215 . When Jackson (1833) ordered tho Government 
revenues to be deposited ulscwliere than in the Bank of 
the United States (§ 204), there was no Government agent 
to receive thorn. The secretary of the treasury selected 
banks at various ymints in which the revenue should be 
deposited by the collecting officers ; but these banks were 
organized under charters from their States, as were all 
banks except that of the United States. Tho theory of 
the dominant party denied tho constitutional power of 
Congress to charter a bank, and the States had not yet 
learned how to deal with such institutions. Their grants 
of bank charters had been based on ignorance, intrigue, 
favouritism, or corruption, and the banks were utterly 

Corpora- unregulated. The democratic feeling was that the privilege 

tlons, Qf forming banking corporations should be open to all 
• citizens, and it soon became so. Moreover it was not until 
after the crash that New York began the system of com- 
pelling such deposits as would really secure circulation, 
which was long aftenvard further developed into the pre- 
sent national bank s;|j^stem. In most of the States banks 
could be freely organized with or without tangible capital, 
and their notes coiild be sent to the West for the purchase 
of Oovernment lands, which needed to be held but a month 
or two to gain a handsome profit, Wild-cat banks ” 
sprang up all over the country ; and the “ banks,'' as 
those chosen for the deposit of Government revenues were 
called by their rivals, went into speculation as eagerly as 
the banb which hardly pretended to have capital. 
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216 , The Democratic theory denied the power of Con- The . 
gress to make anything but gold or silver legab tender. 

There have boon paper-money heresies ” in the party j *^”***^* 
but there were none such among the new school of Demo* 
cratic leaders which came in in 1829; they were “ hard- 
money men." In 1836 Jackson's secretary of the treasury 
ordered land agents to take nothing in payment for lands 
except gold or silver. In the following spring the full 
effects of the order became evident; they fell on tho 
administration of Van Buren, Jackson's successor. Vah 
Buren had been Jackson's secretary of state, the repre- 
sentative man of the now Democratic school, and, in the 
opinion of the opposition, the evil genius of the JacksoU 
administration ; and it seemed to the Whigs poetic justice 

that he should bear the weight of his predecessor's errors. 

The *‘si)ecio circular ” turned the tide of paper back to tho 
East, and, when it was presented for payment most of the 
banks suspended specie payment with hardly a struggle. 

There wm no longer a thought of buying; every one 
wanted to soil ; and prices ran down with a rapidity even 
more startling than that with which they liad risen. 
Failures, to an extent and on a scale unprecedented in the punic 
I United States, made up tho ‘‘panic of 1837.” Many of 1887. 

I the States had left their bonds in the hands of their agents, 
and, on tho failure of tho latter, found that the bonds had 
been hypothecated or disposed of, so that the States got 
no return from them except a debt which was to them 
enormous. Saddled suddenly with such a burden, and TJ«ini 
unable even to pay interest, many of the States 
pudiated” their obligations; and repudiation was mode 
successful by tho fact that a State cannot be sued except 
by its own consent (§ 65). Even the Federal Government 
felt the strain, for its revenues were locked up in siisjiended 
banks. A little more than a year after Congress had 
authorized the distribution of its surplus revenues among 
the States Van Buren was forced to call it into si>ocial 
session to provide some relief for the Government itself. 

217 , Van Buren held manfully to the strictest con- 
struction of tho powers of tho Federal Government. Ho 
insisted that the panic would best right itself without 
Government interference, and, after a four years* struggle, 

he succeeded in making the “ sub-treasury scheme ” law Sul) 
(1840). It cut off all connexion of the Government with 
banks, putting collecting and disbursing officers under*®'” 
bonds to hold money safely and to transfer it under orders 
from the treasury, and restricting payments to or by tho 
United States to gold and silver. Its passage had been 
preceded by another commercial crisis (1839), more 
limited in its field, but more discouraging to the people. 

It is true that Jackson, in dealing with the finances, had 
“ simply smashed things,” leaving Jus successor to repair 
damages ; but it is far from certain that this was not the 
best way available at the time. The wisest scheme of 
financial reform would have had small chance of success 
with the land-jobbers in Congress ; and Van Buren's firm- 
ness found the way out of the phaos. 

218 , Van Buren's firmness was unpopular; and the El 
Whig party now adopted methods which were popular, if of 
somewhat demagogical. It nominated Harrison in 1840 ; 
it contrasted his homely frontier virtues with Van Buren's 
“ostentatious indifference to the misfortunes of the 
people ” and with the supposed luxury of his life in the 
White House j and, alter tho first of the modern “ cam- 
paigns ” of mass meetings and processions, Harrison was 
elected. He died soon after^ his inauguration (1841), and 
the vice-president, Tyler, became president. Tyler was of 
the extreme Calhoun school, which had shown some disposi- 
tion to granv to Van Buren a support which it hod rofus^ 
to Jackson ; and the Whigs had nominated Tyler to retain 
his faction with them. Now he was the nominal leader of 



the party, while hie politics wore opposite to theirs, and 
the real deader of the party, Clay, was ready to force a 
quarrel upon him. The quarrel took place; llie Whig 
majority in Congress was not large enough to pass any 
measures over Tyier*s veto ; and the first two years of his 
administration were passed in barren conflict witli his 
party. The “sub-treasury” law was repealed (1841); 
Tariff of the tariff of 1842 introduced a modified protection; and 
1812. there the Whigs were forced to stop. Their dissensions 
made Democratic success comparatively easy, and Tyler 
had the support of a Democratic house behind him daring 
the last two years of his term. 

219 . The success of the Democratic machinery, and the 
reflex of its temporary check in 1840, with the influences 
brought to bear on it by the returning Calhoun faction, 
were such as to take the control of the i)arty out of the 
hands of the leaders who had formed it. They had had 
higli regard for political princi[)le, even though they were 
willing to use doubtful methods for its propagation ; these 
methods had now brought out now men, who looked 
mainly to success, and to close connexion with the con- 
ti’oUing political element of the Soutli as the easiest 
means of attaining success. When the Democratic con- 
vention of 1844 met it was expected to renominate Van 
Kuren. A majority of the delegates had been sent there 
for that purpose, but many of them would have been glad 
to be prevented from doing so. They allowed a resolution 
to be passed making a two thirds vote necessary for 
nomination ; Van Buren war* unable to command so many 
votes; and, when his name was withdrawn, Polk was 
nominated. The Whigs nominated Clay. 

Aboli* 220. The beginning of the abolitionist movement in the 
tionUt United States, the establishment of the (1831) 

iilonr American Anti-Slavery Society (1833), and the 

subsequent divisions in it, are given elsewhere (see Encp, 
Brit.y vol. X, pp. 86 , 87). Up to that time “abolition” 
had meant (jradnal abolition ; it was a wish rather than a 
purpose. Carrison called for immediate abolition. The 
basis of the American system was in the reserved rights 
of the State, s, and slavery rested on their will, which was 
not likely to be changed. But the cry was kept up. The 
mission of the abolitionists was to force the people to think 
of the question ; and, in spite of riots, assaults, and per- 
secution of every kind, they fulfilled it manfully. It was 
inevitable that, as the Northern people were brought un- 
willingly to think of the question, they should look with 
new eyes on many of its phases; while in the South many wlio 
might dislike slavery v/ere disposed to resist tho i n terferences 
with State rights which the new proposal involved. In 
truth, slavery was more and more out of harmony with the 
new economic conditions which wero rapidly taking com- 
plete control of the North and West, but liad hardly been 
felt in the South. Thus the two sections, North and South, 
were more and more disposed to take opposite views of 
everything in which slavery was involved, and it had a 
faculty of involving itself in almost everything. The 
status of slavery in the Territories had been settled in 
1820 (§ 197); that of slavery in the States had been settled 
by the constitution; but even in minor questions the intru- 
sive element had to be reckoned with. The abolitionists 
sent their documents through tho mails, and the South 
wished the Federal Oovomnient to interfere and stop the 
practice. The abolitionists persisted in petitioning Con- 
gress for the passage of various measures wliich Congress 
regarded as utterly unconstitutional ; and llio disposition 
of Congress to deny or regulate the right of petition in 
such matters excited the indignation of Nortliern men \vho 
had no sympathy with abolition. But the first occasion 
on which the views of the two sections came into flat con- 
trast was on tlio question of tho annexation of Texas, 


221 . The United Stales had had a vague claim to Texas Texaa 
until 1819, w'hen the claim was surrendered to Spain in 
part compensation for Florida. On the revolt of ^iexico, 

Texas became a part of that republic. It was colonized 

by Americans, mainly Southerners and slave-holders, and 
seceded from Mexico in 1835, defeating tho Mexican 
armies and establishing its independence. {Southern poli- 
ticians desired its annexation to the United States for 
many reasons. Its people w^rc kindred to them ; its soil 
would widen the area of slavery ; and its territory, it was 
liopcd, could 1)0 divided into several States, to reinforce 
the Southern column in the senate. People in the North 
were either indifferent or hostile to the proposal ; Van 
Buren liad declared against it, and his action w^as the 
I secret reason for his defeat in the Democratic convention. 

I On the other hand, there were indications that the joint Oregon. 

I occupation of the Oregon country (§ 192) could not last 
much longer. American immigration into it had begun, 
while tho Hudsoirs Bay Company, the English tenant of 
the soil, was the natural enemy of immigration. To carry 
' the sentiment of both sections, tho two points were 
coupled ; and tho Democratic convention declared for the 
reannoxation of Texas and the rcoccupation of Oregon. 

222 . One of the cardinal methods of the political 
i abolitionists was to nominate candidates of their own 

against a doubtful friend, oven though this secured the 
j election of an open enemy. Clay’s efforts to guard liiw Liberty 
I condemnation of the Texas annexation project wero just 
enough to push tho Liberty ]jarty, the political olioli- 
tionists, into voting for candidates of their own in New 
York ; on a close vote tlieir loss w^as enough to throw tho 
electoral votes of that Rtate to Polk, and its votes decided 
the rc.su]t. Polk was elected (November 1844); and Tcxa.s Elertion 
was annexed to the United States in tho following spring. <>f 1844. 
At the next meeting of Congress (1845) Texas wasAdmiR- 
admitted as a State. ’ 

223 . West of Texas the northern prolongation of 
Mexico ran riglit athwart the westward movement of 
American population ; and, though the movement had 
not yet readied the barrier, tlie Polk administration desired 
further acquisitions from Mexico. The western boundary 
of Texas was undefined ; a strip of territory claimed by 
Texas was settled exclusively by Mexicans ; but the Polk 
administration directed Taylor, the American commander 
in Texas, to cross the Nueces river and seize the disputed 
territory. Collisions with Mexican troops followed ; they 
were beaten in the battles of Palo Alto and Besaca de la 
Palma, and w^ere chased across the Kio Grande. Taylor 
follow'ed, took the city of Monterey, and established him- 
self far within northern Mexico. 

224 . On the news of tho first bloodshed Congress Wor with 
declared wur against Mexico, over the opposition of the Mexico. 
■Whigs, A land and naval force took possession of Cali- 
fornia, and a land expedition occupied New Mexico, soConquMt 
that the authority of Mexico over all tho soil north of ot I*acihc 
her present boundaries wus abruptly terminated (1846). 

At tho opening of 1847 Taylor fought tho last battle in 
northern Mexico (Buena Vista), defeating the Mexicans, 
and 8 cott, with a new army, landed at Vera Cruz 
march upon the city of Mexico. Scott’s march was marked 8 cou’s 
by one successful battle after another, usually against 
heavy odds ; and in Septenil>er ho took the capital city 
and held it until peace was made (1848) by the treaty of IVace. 
Guadalupe Hidalgo. Among tho terms of peace was tiie 
cession of tho j^resent State of (California and the Terri- 
tories of Utah, Arizona, and New Mexico, the considera- 
tion being a payment of $15,000,000 by the United 
States and the assumption of some $3,000,000 of debts due 
by Mexico to American citizens. With a subsequent 
rectification of frontier (18.^3\. this cession added some 
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500,000 square miles to tlie area of the United States ; 
Texas itself made up some 375,000 square miles more. 
The settlement of the north-west boundary between Oregon 
and Ilritish Columbia (55 221), giving its own share to each 
country (1816), with the Texas and Meiican cessions, gave 
the United States the complete territorial form retained 
until the annexation of Alaska in 1867. 

Slavery 225 . Tn the new territory slavery had been forbidden 
in the under Mexican law; and its annexation brought up the 
new tern- Jts status under American law. Ho who ro- 

members the historical fact that slavery had never been 
more than a custom, ultimately recognized and j»rotccted 
by Htato law, will not have much difficulty in deciding 
about the jiropriety of forcing such a custom by law upon 
any part of a territory. But, if slavery was to be ex- 
cluded from the new territory, the States which should 
ultimately be formed out of it would enter as free States, 
inclined to take an anti slavery view of doubtful que.stions; 
and the influence of the South in the senate would be 
decreased. For the fir^t time the South apjiears as a dis- 
tinct impmum in impn'io in the territorial difficulties 
which began in 1818. 

•* Squatter 226 . Tlie first appearance of these difficulties broiiglit 
•ove- out in. the Democratic party a solution wliieh was so closely 
wignty. prejudices of tlio party, and apparently so 

likely to meet all the wishes of the South, that it hade fair 
to carry the party through the crisis without the loss of 
its Southern vote. This was ^‘squatter sovereignty,** the 
notion that it would be best for ('ongross to Jeavo the 
people of each territory to settle tlie question of the exist- 
ence of slavery for ilieiriselves. Tlie broader and demo- 
cratic ground for the party would have been that which it 
Wilmot at first seemed likely lo take— the ‘‘Wilrnot j>roviso,” a 
proviso, condition proposed to bo added to the Act authorizing 
acquisitions of torntory, providing that slavery should bo 
forbidden in all territory to be acquired under the Act. 
In the end apparent expediency carried the dominant 
party off to “ sipiattcr sovereignty,” and the Democratic 
adherents of tlie Wilrnot proviso, with the Jdberty party 
and the anti-slavery Whigs, united in 1848 under the 
free Soil uainu of tlio Free Soil party. The AVhigs had no solution 
to offer ; their entire programme, from this time to their 
downfall as a party, consisted in a persistent effort to 
evade or ignore all difficulties connected with slavery. 

227 . Taylor, after the battle of Buena Vista, resigned 
and came homo, considering himself ill-used by the ad- 
ministration. Ho refused to commit himself to any party ; 
Election and the Whigs were forced to accept him as tlieir candidate 
of 1848. j,j JS 4 S. The Democrats nominated Cass ; and the Free 
Soil party, or “ Free-Soilors,” nominated Van Buren. ]]y 
tlie vote of the last-named party the Democratic candidate 
lost New York and the election, and Taylor was elected 
president. Taking office in 18 IS), ho had on his shoulders 
the wliole burden of tlio territorial difficulties, aggravated 
by the discovery of gold in California and the sudden rise 
of population there. Congress was so split into factions 
that it could for a long lime agree upon nothing ; thic.ves 
and outlaws were too strong for the semi-military govern- 
ment of California ; and the people of that Territory, with 
tlm approval of the president, proceeded to form a con- 
stitution and apply for admission as a State. They had 
so framed their constitution as to forbid slavery; and this 
was really the application of the Wilrnot ])roviso to the 
richest part of the new territory, and the South felt that 
it had been robbed of the cream of what it alone had 
fought cheerfully to obtain. 

Admij*. 228 . Tlie admission of California was not secured until 
won of , September 1850, just after Taylor’s sudden death, and 

fomia. addition of a bonus to Texas, the division 

of the rest of the Mexicc^n cession into the Territories gf 
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Utah and New Mexico without mention of slavery, and the 
passage of a Fugitive Slave Law. The slave trade^ but not 
slavery, was forbidden in the District of Columbia. The 
whole was generally known as the compromise of 1850. Comp 
Two of its features need notice. As has been said, slavery < 
was not mentioned in the Act ; and the status of slavery 
ill the Territories was thus left uncertain. Congress can 
veto any legislation of a Territorial legislature, but, in 
fact, the two houses of Congress were hardly ever able to 
unite on anything after 1850, and both these Territories 
did establish slavery before 1860, without a Congressional 
veto. The advantage here was with the South. The 
other point, the Fugitive Slave Law, was a special demand Fugiti 
of the South. The constitution contained clauses directing 
that fugitive criminals and slaves should be delivered up, 
on requisition, by the State to which they had fled (g 1 24). 

Tn the case of criminals the delivery was directed to be 
made by the executive of the State to which they had fled ; 
in the case of slaves no delivering authority was specified, 
and an Act of Congress in 1793 had imposed the duty on 
Federal judges or on local State magistrates. Some of the 
States had passed “ personal liberty laws,” forbidding or Pcwoi 
limiting the action of their magistrates in such cases ; and liberty 
the Act of 1850 transferred the decision of such cases 
United States commissioners, with the assistance of United 
States marshals. It imposed penalties on rescues, and 
denied a jury trial. All the ill-effects of the law were not 
felt until a year or two of its operation had passed (§ 244). 

229 . The (piestion of slavery had taken up so much 
time in Congress that its other legislation was compara- 
tively limited. The rates of postage were reduced to IKo 
and ten cents for distances less and greater than 300 miles 
(1845); and the naval school at Annapolis was established 
the same year. The military school at West Point had 
been established in 1794. When the Democratic party 
had obtained complete control of the government, it re- 
established the “sub-treasury,” or independent treasury 
(1816), which is still the basis of the treasury system. In Tariff 
the same year, after an exhaustive report by llobert J. 
Walker, Polk’s secretary of the treasury, the tariff of 1846 
was passed ; it reduced duties, and cut out all forms of 
protection. With the exception of a slight additional re- 
duction of duties in 1857, this remained in force until 1861. 

230 . Five States were admitted during the last tenAdmu 
years of this period,— Florida (1845), Texas (1845), Iowa ^ 
(1846), Wisconsin (1848), and California (1850). 

early entrance of Iowa, Wisconsin, and Florida had been v 
due largely to Indian wars, -—the Black Hawk war in Iowa conwr 
and Wisconsin (1832), and the Seminole war in Florida 
(1835-37), after each of which the defeated Indians w^ere # 
compelled to cede lands as the price of peace. The ex- ® 
tinction of Indian titles in northern Michigan brought m 
about the discovery of the great copper fields of that B 
region, whose existence had been suspected long before it B 
could bo proved. Elsewhere settlement followed the lines B 
already marked out, except in the new jiossessions on the « 
Pacific coast, wdiose full possibilities were not yet known. ; 
Kail roads in the Eastern States were beginning to show Raih 
something of a connected system ; in the South they had j 
hardly changed since 1840; in the West they had only 
been prolonged on their original lines. The telegraph, 
which was to make man master of even the longest and 
most complicated systems, was brought into use in 1844 ; 
but it is not until the census of 1860 that its effects are 
seen in the fully connected network of railroads which ^ 
then covers the whole North and West (§ 273). 

231 . The sudden development of wealth in the country ^vei 
gave an impetus to the spirit of invention. Goodyear’s 
method of vulcanizing rubber (1839) had come into use. 
McCormick had made an invention whose results have 



been hardly less than tbat of the locomotive in their im* 
portance to the XTnited States. He had patented a reap- 
ing-^mackine in 1834, and this, further improved and 
supplemented by other inventions, had brought into play 
'he whole system of agricultural machineiy whose exist- 
ence was scarcely known elsewhere until the London 
“World^s Fair” of 1851 brought it into notice. It was 
agricultural machinery that made Western farms profitable 
and enabled the railroads to fill the West so rapidly (§ 278). 
A successful sewing-nmchine came in 1846 ; the power- 
loom and the surgical use of ansesthetics in the same year ; 
and the rotary press for printing in 1847. 

232. All the conditions of life were changing so rapidly 
that it was natural tbat the minds of men should change 
with them or become unsettled. This was the era of new 
sects, of communities, of fantastic proposals of every kind, 
of transcendentalism in literature, religion, and politics. 
Not the most fantastic or benevolent, but certainly the 
he most successful, of these was the sect of Mormons, or 

tor- Latter-day Saints. They settled in the new Territory of 

Utah in 1847, calling their capital Salt Lake City, and 
spreading thence through the neighbouring Territories. 
There they have become a menace to the American sys- 
tem ; their numbers arc so great that it is against Ameri- 
can instincts to deprive them of self-government and keep 
them under a Congressional desiKJtism ; while their poly- 
gamy and submission to their hierarchy make it impossible 
to erect them into a State which shall have complete con- 
trol of marriage and divorce. 

he 233. Tlio material development of the United States 
outh. since 1830 had been extraordinary, but every year made it 
more evident that the South was not sharing in it. It is 
plain now that the fault w'as in the labour system of the 
South : her only labourers were slaves, and a slave who 
was fit for anything better than field labour was prima 
facie a dangerous man. The process of divergence had as 
yet gone only far enough to awaken intelligent men in tho 
South to the fact of its existence, and to stir them to efforts 
as hopeless as they were earnest, to find some artificial 
stimulus for Southern industries. In the next ten years 
the process was to show its effects on the national field. 

IX. TENDENCIES TO DISUNION: 1860-61. 

laveiv 234. The abolitionists had never ceased to din the 
tliti iniquity of slavery into the ears of the American people, 
sctions. (;ialhoun, Webster, and Clay, with nearly all the other 
political leaders of 1850, had united in deploring the 
wickedness of these fanatics, who wore persistently stirring 
up a question which was steadily widening the distance 
between the sections. They mistook the symptom for the 
disease. Slavery itself had put the South out of harmony 
with its surroundings, and still more out of harmony with 
the inevitable lines of the country's development. Even 
in 1850, though they hardly yet knew it, the two sections 
had drihed so far apart that they were practically two 
different countries. 

ho 235. The case of the South was one of arrested dcvelop- 
slave ^^ ment. The South remained very much as in 1790 ; while 
3wor. ’ other parts of the country had developed, it had stood still. 
The remnants of colonial feeling, of class influence, which 
advancing democracy had wiped out elsewhere, retained all 
their force here, aggravated by the effects of an essentially 
aristocratic system of employment. The ruling class had 
to maintain a military control over tho labouring class, and 
a class infiuencet. over the poorer whites It had oven 
secured in the constitution provision for its political power 
in the representation given to three-fifths of the slaves. 
The twenty additional members of the house of represen- 
tatives were not simply a gain to the South ; they were 
^till more a eain to the black districts,” where whites 


were few, and the slave-holder controlled the district. 
Slave-owners and slave-holders together, there were but 
360,000 of them ; but they had common interests, the 
intelligence to see them, and the courage to contend for 
them. The first step of a rising man was to buy slaves ; 
and this was enough to enroll him in the dominant class. 

From it were drawn the representatives and* senators in 
Congress, the governors, and all the holders of offices over 
which the “slave power,” as it came to be called, bad control. 

Not only was the South inert ; its ruling class, its ablest 
and best men, were united in defence of tendencies which 
were alien and hostile to those of the rest of the country. 

236. Immigration into the United States was not an Tmmigra- 
important factor in its development until about 1847. tion. 

Tho immigrants, so late as J 820, numbered but 8000 per 
annum ; their number did not touch 100,000 until 1842, 

and then it fell for a year or two almost to half that 
number. In 1847 it rose again to 235,000, in 1849 to 
300,000, and in 1850 to 428,000 ; all told, more than 
two and a quarter million persons from abroad settled in 
i the United States between 1847 and 1854. Taking the 
I lowest estimates — $80 each for the actual amount of money 
I brought in by immigrants, and $800 each for their in- 
dustrial value to the country, — the wealth-increasing in- 
fluence of such a stream of immigration may be calculated. 

Its political effects were even greater, and were all in the 
same direction. Leaving out the dregs of the immigra- 
tion, which settled down in the seaboard cities, its best 
part was a powerful nationalizing force. It had not come 
to any particular State, but to the United States ; it had 
none of the traditional prejudices in favour of a State, but 
a strong feeling for the whole country ; and the new feel- 
ings which it brought in must have had their weight not 
only on the gross mass of the people, but on the views of 
former leaders. And all the influences of this enormous 
immigration were confined to the North and West, whose 
divergence from the South thus received a new impetus. 

The immigration avoided slave soil as if by instinct. So 
late as 1880 the census reports that the Southern States, 
except Florida, Louisiana, and Texas, are “practically with- 
out any foreign element”; but it was only in 1850-60 
that this differentiating circumstance began to show itself 
plainly. And, as the sections began to differ further in 
aims and policy, the North began to gain heavily in ability 
to ensure its success. 

237. Texas was the last slave State ever admitted ; and, The 
as it refused to bo divided, the Soutli had no further 
increase of numbers in tho senate. Until 1850 the ad- ^^*^*’^*®* 
mission of a free State had been so promptly balanced by 

the admission of a slave State that the senators of the two 
sections liad remained about eipial in number ; in 1 860 
the free States had 36 senators and tho slave States only 
30. As the representation in tho house had changed from 
35 free State and 30 slave State member.H in 1790 to 147 
free State and 90 slave State in 1860, and as the electors 
are the sum of the numbers of senators and representatives, 
it is evident that political power had passed away fioin the 
South in 1850. If at any time the free. States should 
unite they could control tho house of representatives ami 
tho senate, elect tho president and vice-piosident, dictate 
the appointment of judges and other Federal officers, and 
make the laws what they pleased. If pressed to it, they 
could even control tho intei’iirctation of the laws by the 
Supreme Court. No Federal judge could be removed 
except by impeachment (S 121), but an Act of (^ongress 
could at any time increase the number of judges to any 
extent, and the appointment of tho additional judges 
could reverse the opinion of the court. All the intere.sts 
of the South depended on the one question whether tho • 
free States would unite or not. 
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238 . In circumstances so critical a cautious quiescence 
and avoidance of j)ublic attention was the only safe course 
for the ** slave power/^ but that course had become im- 
possible. The numbers interested liad become too large 
to be subject to complete discipline ; all could not be held 
in cautious re.serve ; and, when an advanced proposal came 
from any quarter of the slave-holding lines, the whole army 
was shortly forced up to the advanced position. Every 
movement of the mass was necessarily aggressive ; and 
aggression meant final collision. If collision came, it must 
be on some question of the rights of the States ; and on 
such a question the whole South would move as one man. 
Everything thus tended to disunion, 

239 . The Protestant churches of the United States had 
reflected in their organization the spirit of the political 
institutions under which they lived. Acting as purely vol- 
untary associations, they had been organized into govern- 
ments by delegates, much like the “ conventions ” which 
Iiad been evolved in the political parties 203). Tlie 
omniprosont slavery question intruded into these bodies, 
mid split them. The llaptist Church was thus divided into 
a Northern and a Southern branch in 1845, and the equally 
l>oworful Methodist Church mot the same fate the following 
year. Two of the four great Protestant bodies wore thus no 
longer national ; it was only by the most careful manage- 
ment that the integrity of the Presbyterian Church was 
maintained until 18(51, when it also yielded ; and only the 
JCpiscopal and Homan Catholic Churches retained their 
national character. Tf the process of disruption did not 
extend to other sects, it was be(‘auso they were already 
mainly Mortheni or mainly Southern. 

240 . The political parties showed the same tendency. 
Each began to shrivel u[> in one section or the other. The 
notion of “ squatter sovereignty,*’ attractive at first to the 
Western democracy, and not repudiated by the South, 
enabled the Democratic party to pass the crisis of 1850 
without losing much of its Northern vote, while Southern 
Whigs began to drift in, making the party continually more 
pro-slavery. This could not continue long without l>ogjn- 
ning to decrease its Northern vote, but this effect did not 
become jilainly visible until after 1852. The efforts of the 
Whig party to ignore the great question alienated its anti- 
slavery members in the North, while they did not satisfy 
its Southern members. The Whig losses were not at first 
heavy, but, as the electoral vote of each State is deter- 
mined by the barest plurality of the popular vote, they 
were enough to defeat the party almost everywhere in 
the presidential election of 1852. The Whig.s nominated 
Scott and the Democrats Pierce ; and Pierce carried all 
but four of the thirty-one States, and was elected. This 
revelation of hopeless weakness was the downfall of the 
Whig party ; it maintained its organization for four years 
longer, but tlie life had gone out of it. The future was 
with tho Free Soil party, though it had polled but few 
votes in 1 852. 

241 . During the administration of Taylor (and Vice- 
President Fillmore, who succeeded him) Clay, Webster, 
Calhoun, Polk, and Taylor were removed by death, and 
there was a steady drift of other political leaders out of 
public life. New men were pushing in everywhere, and in 
both sections they showed the prevailing tendency to dis- 
union. I'he best of them were unprecedentedly radical. 
Sumner, Seward, and Chose came into the senate, bringing 
tho first accession of recognized force and ability to the 
anti-slavery feeling in that body. The new Southern 
men, such as Davis, and the Democratic recruits from the 
Southern Whig party, such as Stephens, were ready to 
take the ground on which Calhoun had always insisted — 
that Congress was bound not merely to the negative duty 
of not attacking slavery in the Territories, but to the posi- 
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tive duty of protecting it. This, if it should become the 
general Southet-n position, was certain to destroy the notion 
of squatter sovereignty (§ 226), and thus to split the Demo- 
cratic party, which was almost the last national ligament 
that now lield the two fragments of the Union together. 

242 . Tho social disintegration was as rapid. iSorthern 
men travelling in the South were naturally looiced upon 
with increasing suspicion, and were made to feel that they 
were on a soil alien in sympathies. Some of the worst 
phases of democracy were called into play in the South*; 
and, in some sections, law openly yielded supremacy to 
popular passion in the cases of suspected abolitionists. 
Southern conventions, on all sorts of subjects, became 
common ; and in tlieso meetings, permeated % a dawning 
sense of Southern nationality, Wdly any proposition look- 
ing to Southern independence of the North was met with 
disfavour. In State elections a distinctly disunion element 
appeared ; and, though it was defeated, the majority did 
not deny tho right of secession, only its expediency. 

243 . Calhoun, in his last and greatest speech, called P 
attention to the manner in which one tic after another was 
snapping. But he ignored the real peril of the situation 
— its dangerous facts : that the South was steadily gi'ow- 
ing weaker in comparison with the North, and more unable 
to secure a wider area for the slave system ; that it was 
therefore being steadily forced into demanding active Con- 
gressional protection for slavery in the Territories ; that 
the North would never submit to this ; and that the South 
must submit to the will of the majority or bring about a 
collision by attempting to secede. 

244 . Anti-slavery feeling in tbe North was stimulated F 
by the manner in which the Fugitive Slave Law (§ 228) 
was enforced immediately after 1850. The chase after ^ 
fugitive slaves was prosecuted in many cases with circum- 
stances of revolting brutality, and features of the slave 
system which had been tacitly looked upon as fictitious 
were brought home to the heart of tho free States. The 
added feeling showed its force when the Kansas-Nebraska K 
Act was passed by Congress (1854). It organized the two 
new Territories of Kansas and Nebraska. Both of them 
were for ever free soil by the terms of the Missouri co 
promise (§ 197). But the success of the notion of squr .jr 
sovereignty in holding tbe Democratic party together aiile 
destroying the "Whig party had intoxicated Douglas and 
other Northern Democrats ; and they now applied tho doc- 
trine to these Territories, They did not desire “ to vote 
slavery up or down,” but left the decision to tbe people of 
tho two Territories. 

245 . This was the grossest political blunder in American 
history. The status of slavery had been settled, by the 
constitution or by the compromises of 1820 and 1850, on 
every square foot of American soil ; right or wrong, the 
settlement was made. The Kansas-Nebraska Act took a 
great mass of territory out of the settlement and flung it 
into the arena as a prize for which the sections wore to 
struggle ; and the struggle always tended to force, as the 
only arbiter. The first result of the Act was to throw 
parties into chaos. An American or ‘‘ Know-Nothing ” T 
party, a secret oath-bound organization, pledged to oppose “ 
the influence or power of foreign-born citizens, had been ® 
formed to take the place of the defunct Whig party. It ^ 
had been quite successful in State elections for a time, and 
was now beginning to have larger aspirations. It, like 
the Whig party, intended to ignore slavcrv, but, after a 
few years of life, the questions complicated with slavery 
entered its organization and divided it also. Even in 
1854 many of its leaders in the North wore, forced to 
take position against the Kansas-Nebraska Act, while 
hosts of others joined in the opposition without any party 
organization. No American party ever rose so swiftly as 
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Phe Rfe- this latter ; with no other party name than the awkward 
mbllcan title of Anti-Nebraska men,” it carried the Congressional 
tartar* elections of 1854 at the North, forced many of the former 
Know-Nothing leaders into union with it, and controlled 
the house of representatives of the Congress which met in 
1856. The Democratic party, which had been practically 
the only party since 1 852, had now to face the latest and 
strongest of its broad-constructionist opponents, one which 
with the nationalizing features of the Federal and Whig 
parties combined democratic feelings and methods, and, 
above all, had a democratic purpose at bottom. It 
acknowledged, at first, no purpose aimed at slavery, only 
an intention to exclude slavery from the Territories ; but, 
under such principles, it was the only party which was 
potentially an anti-slavery party, the only party to which 
the enslaved labourer of the South could look with the 
faintest hope of aid in reaching the status of a man. The 
new party had grasped the function which belonged of right 
to its great opponent, and it seized with it its opponent’s 
original title. The name Democrat had quite taken the 
place of that first used — Republican {§ 150), but the 
latter had never passed out of popular remembrance and 
liking at the North. The new party took quick and skil- 
ful advantage of this by assuming the old name, and early 
in 1856 the two great 2)arties of the next thirty years — 
Mie Democratic and Republican i)arties — were drawn up 
against one another. 

246. The foreign relations of the United States during 
Pierce’s term of office were overshadowed by the domestic 
oszta difficulties, but were of imi)ortance. In the Koszta case 
(1853) national protection had been afforded on foreign 
soil to a jjerson who had only taken the preliminary steps 
apan. to naturalization. Jai)an had been o^iencd to American 
intercourse and commerce (1854). But the question of 
slavery was more and more thrusting itself even into for- 
eign relations. A gicat Southern republic, to be founded 
at first by the slave States, but to take in gradually the 
whole territory around the (5ulf of Mexico and include 
the West Indies, was soon to be a pretty general ambition 
anumg slave-holders, and its first jihases appeared during 
Pierce’s administration. Efforts vs^ere begun to obtain 
Cuba from Spain ; and the three leading American 
stend ministers abroad, meeting at Ostend, muted in declaring 
the jiosscssion of Cuba to be essential to the well-being of 
the United States (1854). ** Filibustering ” expeditions 

ister Cuba or tlio smaller South American states, 

g intended so to revolutioiii/e them as to lay a basis for an 
ajiidication to be annexed to the United States, became 
common, and taxed the energies of the Federal Government 
for their prevention. All these, liowever, yielded in 
interest and ini^iortanco to the affairs in Kansas, 
lubai,. 247. Nebraska was then suiiposed to be a desert, and 
attention was directed almost exclusively to Kansas. No 
sooner had its organization left the matter of slavery to 
be decided by its “ peojile ” than tlie anti-slavery people 
of the North and West felt it to be their duty to see that 
the “ people ” of the Territory should be anti-slavery in 
sympathy. Emigrant associations were formed, and these 
shipped men and families to Kansas, arming them for their 
protection in the new country. Southern newsjjajiers 
called for similar measures in the South, but the call was 
less effective. Southern men without slaves, settling a 
new State, were uncomfortably apt to prohibit slavery, 
as in C’alifomia. Only slave-holders were trusty pro- 
slavery men ; and such were not likely to take slaves to 
Kansas, and risk their ownership on the result of the 
struggh*. But for the people of Missouri, Kansas would 
have been free soil at once. Lying across the direct road 
tO Kansas, the Missouri settlers blockaded the way of fiec- 
^i^tate settlers, crossed into Kansas, and voted profusely at 


the first Territorial election. Their votes chose a Terri- 
torial legislature which gave a complete code of slave laws 
to the Territory. Passing to the north of Missouri the 
“free-State settlers” entered Kansas to find that their 
opponents had secured the first position. This brought 
out the fundamental difference between a Territory — under 
the absolute control of Congress and only privileged in 
certain branches of Icgislation—aiid a State with complete 
jurisdiction over its own affairs. Finding themselves cut 
off from control of the former, the frec-State settlers 
determined to atteniiit to substitute the latter. They 
organized a State government (1855), and applied forFree- 
admission by Congress. Such irregular erections of States 
had been known before ; and, though they were confessedly nicntT" 
not binding until confirmed by Congress, the Democratic 
party bad always been tender with them, and ju’oue to 
seek a corni^romiso with them. A symptom of the [irocess 
which hod been making the Democratic iiarty pro-slavery 
was seen in the attitude which the Democratic adminis- 
tration now took towards the inchoate State of Kansas. 

Never thinking of comi)romise, it pounced on the now 
organization, scattered it, arrested its leaders, and ex- 
pressed a hesitating desire to try them for treason (1856). 
Nevertheless, the free-State settlers gave no further obetl- 
ience to the Territorial governnu'iit, as the i)ro-slavery 
settlers refused to recognize the pseudo-State government, 
and the struggle i)as8ed into a real civil war, the two 
powers mustering considerable armies, fighting battles, 
capturing towns, and imroling i>risoner8. The struggle 
%vas really over in 1857, and the South was beaten. Jt 
could not compete with the resources and enthusiasm of 
the other section ; its settlers were not unanimous, as their 
opponents wore ; and the anti slavery settlers wTre in a 
great majority. There were, however, all sorts of obstacles 
yet to bo overcome before tins new State of Kansas was 
recognized by Congress, after the withdrawal of the 
senators of the seceding States (1861). 

248. In the heat of the Kansas struggle came the lOlcctiou 
presidential election of 1856. The Democrats nominated 
Jiuchanan, declaring, as usual, for the strictest limitation 
of the j)owers of the Federal Government on a number 
of iioints specified, and reaffirming the principle of tlie 
Kansas-Nebraska Act — the settlement of slavery by the 
peo2>le of the Territory. The remnant of the Whig [)arty, 
including the Know-Nothings of tlie North and those 
Southern men who w^ished no further discussion of slavery, 
nominated the jircsident who had gone out of office in 
1853, Fillmore. The Republican party nominated Fre- 
mont ; tlio bulk of its niamfesto w^as taken uji wdth jiro 
tests against attempts to introduce slavery into the Tern 
tones ; but it showed its broad-construction tendencies b) 
declaring for a2>2)ro2inationa of public moneys for iiitcrnal 
improvements. The Democrats were successful in electing 
Buchanan ; but tlie jio.sition of the ^jarty was iiuitii diffeient 
from the triumjjh with which it had corm*- out of the chc- 
tion of 1852. It was no longer inastiT of twenty-seven ot 
the thirty-onc States; all New England and Niw Yoik, 
all the North-West but Indiana and Illinois, all the lice 
States but five, had gone against it , cnniliilfito no 
longer had a majority of the popular vote, hut was cho.sc n 
by a majority of the electoral votes , and it had l)t‘fore it 
a party with nearly as many popular votes as its own, tin* 
control of most of the strongest section of the Unifui, and 
an enthusiasm which was more dangerous still. For the 
first time in the history ol the country a dustinctly initi 
slavery candidate had obtained an electoral vote, and lead 
even come near obtaining the jiresidency Fillmore had 
carried but one State, Maryland , Buchanan iind carried 
the rest of the South, aviMi a few States in Ihf North, and 
Fremont the rejst of the North and none of the South. 
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If thingB had gone so far that the two sections were to bo 
constituted into opposing political parties, it was evident 
that the end was near. 

The 249. Oddly enough, the constitutionality of the com- 
Dred promise of 1820 (§ 197) had never happened to come 
|coit before the Supreme Court for consideration. In 1856-57 
Oecision. Dred Scott, a Missouri 

slave who had been taken to the Territory covered by the 
compromise, and had therefore sued for his freedom, was 
sold to a citizen of another State. Scott then transferred 
his suit from the State to the Federal courts, under the 
power given to them to try suits between citizens of 
different States, and the case came by appeal to the 
Supreme Court. Its decision was announced at the begin’ 
ning of Buchanan’s administration. It put Scott out of 
court on the ground that a slave, or the descendant of 
slaves, could not be a citizen of the United States or have 
any standing in Federal courts. The opinion of the chief- 
justice went on to attack the validity of the Missouri com- 
promise, for the reasons that one of the constitutional 
functions of Congress was the protection of property ; that 
davos had been recognized as property by the constitution ; 
and that Congress was bound to protect, not to prohibit, 
slavery in the Territories. The mass of the Northern 
people held that slaves were looked on by the constitution, 
not as property, but as ‘‘persons held to service or labour” 
by State laws ; that the constitutional function of Con- 
gress was the protection of liberty as well as property ; 
and that Congress was thus bound to prohibit, not to pro- 
tect, slavery in the Territories. Another step in the road 
to disunion was thus taken, as the only peaceful interpreter 
of the constitution was pushed out of the way The North 
flouted the decision of the Supreme Court, and the storm 
of angry dissent which it aroused did the disunionists good 
service at the South. From this time the leading news- 
papers in the South maintained that the radical Southern 
view first advanced by Calhoun, and but slowly accepted 
by other Southern loaders, as to the duty of Congress to 
protect slavery in the Territories, had been confirmed by 
the Supremo Court ; that the Northern llopublicans had 
rojected it ; and that even the squatter sovereignty theory 
of Northern I)emocrats could no longer be submitted to 
by the South*. 

250. The population of the United States in 1860 was 
over 31,000,000, an increase of more than 8,000,000 in 
ten years. As the decennial increases of population became 
larger, so did the divergence of the sections in population, 

Admis- and still more in wealth and resources. Two more free 
Sion of J^tates came in during this period — Minnesota (1858) and 
iota'and (1859), — and Kansas was clamouring loudly for 

Oi-ogon. the same privilege. The free and slave States, which had 
been almost equal in population in 1790, stood now as 
19 to 12. And of the 12,000,000 in slave States, the 
4,000,000 slaves and the 250,000 free blacks were not so 
much a factor of strength as a possible source of weak- 
ness and danger. No serious slave rising had ever taken 
tfolm place in the South ; but the sudden flaming out of John 
Btowii’h Brown’s insurrection (1859), and the alarm which it car- 
ripd through the South, were tokens of a danger which 
added a new horror to the chances of civil war. It was 
not wonderful that men, in the hope of finding some cora- 
\>romise by which to avoid such a catastrophe, should bo 
willing to give up everything but principle and even to 
trench sharply upon principle itself, nor that offers of com- 
promise should urge Southern leaders farther into the fatal 
i)ehef that “ the North would not fight.” 

251. Northern Democrats, under the lead of Douglas, 
had been forced already almost to the point of revolt by 
the determination of Southern senators to prevent the 
admission of Kansas as a free State, if not to secure her 
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admission as a slave State. When the Democratic con- IMrialoa 
vention of 1860 met at Charleston, the last strand of the of fhe 
last national political organization parted ; the Democratic 
party itself was split at last by the slavery question, 

The Southern delegates demanded a declaration in favour ^ 
of the duty of Congress to protect slavery in the Territories. 

It was all that the Douglas Democrats could then do to 
maintain themselves in a few Northern States; such a 
declaration meant political suicide everywhere, and they 
voted it down. The convention divided into two bodies. 

The Southern body adjourned to Kichmond, and the 
Northern and lK>rder State convention to Baltimore. 

Here the Northern delegates, by seating some delegates 
friendly to Douglas, provoked a further secession of 
border State delegates, who, in company with the Bich- 
mond body, nominated Breckinridge (p. 78S) and Lane for 
president and vice-president The remainder of the origi- 
nal convention nominated Douglas and H. V. Johnson. 

252. The remnant of the old Whig and Know-Nothing Constit 
parties, now calling itself the Constitutional Union party, 

met at Baltimore and nominated Bell (p. 788) and Everett 
The Republican convention met at Chicago. Its “ plat- ^ 
form” of 1856 had been somewhat broad constructionist in 
its nature and leanings, but a strong Democratic element party, 
in the party had prevented it from going too far in this 
direction. The election of 1856 hsd shown that, with 
the votes of Pennsylvania and Illinois, the party would 
then have been successful, and the Democratic element was 
now ready to take almost anything which would secure 
the votes of those States. This state of affairs will go to 
explain the nomination of Lincoln, of Illinois, for president, 
with Hamlin, a former Democrat, for vice-president, and 
the declaration of the platform in favour of a protective 
tariff. The mass of the platform was still; devoted to the 
necessity of excluding slavery from the Territories. To 
sum up : the Bell party wished to have no discussion The 
of slavery ; the Douglas Democrats rested on squetter 
sovereignty and the compromise of 1850, but would ac- 
cept the decision of the Supreme Court ; the Republicans in tho 
demanded that Congress should legislate for the prohibition Tem- 
of slavery in the Territories ; and the Southern Democrats 
demanded that Congress should legislate for the protection 
of slavery in the Territories. 

253. No c.andidate received a majority of the popular Elect] 
vote, Lincoln standing first and Douglas second. But of 
Lincoln and Hamlin had a clear iiia;iority of the electoral 
vote, and so were elected, Breckinridge and Lane coming 
next. It is worthy of mention that, up to tho last hours of 
Lincoln’s first term of office. Congress would always have 
contained a majority opposed to him but for the absence of 

the members from the seceding States. The interests of the 
South and even of slavery were thus safe enough under 
an anti-slavery president. But the drift of events wa? 

I too plain. Nullification had come and gone, and the 
nation feared it no longer. Even secession by a single 
State was now almost out of the question ; the letters of 
Southern governors in 18G0, in consultation on the state 
of affairs, agree that no State would secede without assur- 
ances of support by others. If this crisis were allowed to 
slip by without action, even a sectional secession would 
soon bo impossible. If secession were a right, it must be 
asserted now or never. 

I 254. Some assurance of united action must have been Secei 
obtained, for South Carolina ventured into secession. 

The democratic revolution which, since 1829, had com- 
pelled the legislatures to give tho choice of presidential 
electors (§ 119) to the people of the States had not 
affected South Carolina; her electors were still chosen 
by the legislatura That body, on the election day of 
November. 1860, having chosen the State’s electors,, 
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remained in session until the telegraph had brought 
asBuranhes that Lincoln had secured a sufficient number 
of electors to ensure his election ; it then summoned a 
State convention and adjourned. The State convention, 
which is a legislative body chosen for a special purpose, 
met December 20, and unanimously passed an ordinance 
of secession,’’ repealing the Acts by which the State had 
ratified the constitution and its amendments (§ 108), and 
dissolving ‘Hhe Union now subsisting between South 
Carolina and other States, under the name of the United 
States of America.” The convention took all steps neces- 
sary to make the State ready for war, and adjourned. 
Similar ordinances were passed by conventions in Missis- 
sippi (January 9, 1861), Florida (January 10), Alabama 
(January 11), Georgia (January 18), Louisiana (January 
23), and Texas (February 1). 

255. The opposition in the South did not deny the right 

argument to secede, but the expediency of its exercise. Their effort 
for aeces- delegates to the State conventions who would 

vote not to secede. They wore beaten, says A. H. Stephens, 
by the cry that the States “could make better terms 
out of the Union than in it.” That is, the States were 
to withdraw individually, suspend the functions of the 
Federal Government within their jurisdiction for the 
time, consider maturely any proposals for guarantees for 
their rights in the Union, and return as soon as satis- 
factory guarantees should be given. A second point to 
be noted is the difference between the notions of a State 
convention prevalent in the North and in the South. The 
Northern State convention was generally considered as a 
preliminary body, whose action was not complete or valid 
until ratified by a popular vote. The Southern State 
convention was looked upon as the incarnation of the 
sovereignty of the State, and its action was not supposed 
to need a popular ratification. When the conventions of 
the seceding States had adopted the ordinances of secession, 
they proceeded to other business. They appoin ted del egates, 
who met at Montgomery, the capital of Alabama, February 
4, formed a provisional constitution for the “ Confederate 
States,” chose a provisional president and vice-president 
(Jefferson Davis and A. H. Stephens), and established 
an army, treasury, and other executive departments. The 
jiresident and vice-president were inaugurated February 18. 
The permanent constitution, adopted in March, was copied 
from that of the United States, with variations meant to 
maintain State sovereignty, to give the cabinet seats in 
Congress, to prevent the grant of bounties or any pro- 
tective features in the tariff or the maintenance of internal 
improvements at general expense, and to “ recognize and 
protect ” “ the institution of negro slavery, as it now exists 
in the Confederate States.” 

256. Under what claim of constitutional right all this 
was done passes comjirehension. That a State convention 
should have the final power of decision on the question 
which it was summoned to consider is quite as radical 
doctrine as has yet been heard of ; that a State conven- 
tion, summoned to consider the one question of secession, 
should go on, with no appeal to any further popular 
authority or mandate, to send delegates to moot those of 
other States and form a new national government, which 
could only exist by warring on the United States, is a 
novel feature in American constitutional law. It was 
revolution or nothing. Only in Texas, where the call of 
the State convention was so irregular that a popular vote 
could hardly be escaped, was any popular vote allowed. 
E^ijewhere, the functions of the voter ceased when he 
voted for delegates to the State convention ; he could 
only look on helplessly while that body wont on to 
constitute him a citizen of a new nation of which he had 
not dreamed when he voted. 
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257. The border States were in two tiers — North Tlie 
Carolina, Tennessee, and Arkansas next to the »®<^cding 
States, and Delaware, Maryland, Virginia, Kentucky, and ® 
Missouri next to the free States. None of these were 
willing to secede. There was, however, one force wliich 
might draw them into secession. A State which did not 
wish to secede, but believed in State sovereignty and the 
abstract right of secession, would be inclined to take up 
arms to resist any attempt by the Federal Government to 
coerce a seceding State. In this way, in the following 
spring, the original seven seceding States were reinforced 

by four of the border States (§ 267), making their final 
number eleven. 

258. In the North and West surprisingly little ation- Fiselmg 
tion was given to the systematic course of procedure 
along the Gulf, The people of those sections were very 
busy ; they had hoard much of this talk before, and 
looked upon it as a kind of stage-thunder, the inevitable 
accompaniment of recent presidential elections ; and they 
expected the difficulty to be settled in some way. Re- 
publican politicians, with the exception of a few, were 
inclined to refrain from public declarations of intention. 

Some of them, such as Seward, showed a dis})osition to 

let the “ erring sisters ” depart in peace, expecting to make 
the loss good by accessions from Canada. A jfew, like 
Chandler, believed that there would be “blood-letting,” 
but most of them were still doubtful as to the future. 
Democratic politicians were hide-bound by their repetition 
of the phrase “voluntary Union” (Jj 180) ; they had not 
yet hit upon the theory which earned the War Demo- 
crats through the final struggle, that the sovereign State 
of New York could make w^ar upon the sovereign State of 
South Carolina for the unfriendly act of secession, and 
that the war was waged by the non-seceding against the 
seceding States. President Buchanan publicly condemned 
the doctrine of secession, though ho added a confession of 
his inability to see how secession was to bo prevented if 
a State should be so wilful as to attempt it. Congress did 
nothing, except to admit Kansas as a free State and adopt Admis- 
the protective Morrill tariff 276) ; even after its mem- 
bers from the seceding States had withdrawn, those who 
remained made no preparations for conflict, and, at their 
adjournment in March 1861, left the Federal Government 1861. 
naked and helpless before its enemies. 

259. The only sign of life in the body politic, the 
half-a wakened word of warning fiom the democracy of 
the North and West, was its choice of governors of 
States. A romarkablo group of men, soon to be known 

as the “ war go'T.rnors,” — Washburn of Maine, Fairbanks Th« 

! of Vermont, Goodwin of New Hampshire, Andrew (p. 787) 
of Massachusetts, Sprague of Rhode Island, Buckingham ^ 
(p. 788) of Connecticut, Morgan (y). 790) of New York ^ 

Olden of New Jersey, Curtin of Pennsylvania, Dennison 
of Ohio, Morton (p. 790) of Indiana, Yates of Illinois, 

Blair of Michigan, Randall of Wisconsin, Kirkwood of 
Iowa, and Ramsey of Minnesota,— held the executive 
powers of the Northern States in 1861-62. Some of these 
governors, such as Andrew and Buckingham, as they saw 
the struggle come nearer, went so far as to order the pur- 
chase of warlike material for their States on their i>rivato 
responsibility, and tlieir action saved days of time. And 
at all times they were admirably prompt, methodical, clear- 
sighted, and intensely devoted to their one duty. 

760. The little army of the United States Lad bteii 
almost put out of consideration ; wdierever its detachments 
could be found in the South tht‘y were surrounded and 
forced to surrender and to be transferred to the Nortli. 

After secession, and in some of the States even before it, 
the forts, arsenals, mints, custom-houses, ship yards, and 
public property of the United States had been seized by 
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Seizure authority of the fState, and these were held until trans- 
?T ferred to the new Confederate States organization. In 
months of 1861 the authority of the United 
prupeity. States was i)aralysed in seven States, and in at least 
seven more its future authority seemed of very doubtful 
duration. 

Position 261. Only a few forts, of all the magnificent structures 
of the with which the nation had dotted the Southern coast, 
rt remained to it — the forts near Key West, Fortress Monroe 
at the mouth of Chesapeake Bay, Fort Pickens at Pen- 
sacola, and Fort Sumter in Charleston harbour. Both the 
last-named were beleaguered by hostile batteries, but the 
administration of President Buchanan, intent on main- 
taining the peace until the new administration should 
come in, instructed their commanding officers to refrain 
from any acts tending to open conflict The Federal 
officers, therefore, were obliged to look idly on while 
every preparation was made for their destruction, and 
even while a vessel bearing supplies for Fort Sumter was 
driven back by the batteries between it and the sea. 

Slavery 262. The divergence between the two sections of the 
and diK- cQ^^try had thus passed into disunion, and was soon to 
pass into open hostility. The legal recognition of the 
custom of slavery, acting upon and reacted upon by every 
step in their economic development and every difference 
in their natural characteristics, surroundings, and institu- 
tions, had carried North and South further and faster 
apart, until the elements of a distinct nationality had 
appeared in the latter. Slavery had had somewhat the 
same effect on the South that demociacy had had on the 
colon ie.s. In the latter case the aristocracy of the mother 
country had made a very feeble struggle to maintain the 
unity of its empire. It remained to be seen, in the Amer- 
ican case, whether democracy would do better. 

X. THE CIVIL war : 1861-65. 

263. Secession had taken away many of the men who 
had for years niagiaged the Federal Government, and who 
understood its workings. Lincoln’s party was in pow’er for 
the first time ; hib officers were new to the routine of Fed- 
eral administration ; and the circumstances with which they 
were called upon to deal w^ere such as to daunt any spirit. 

Embar- The Government Imd become so nearly bankrupt in the 
rassnipiits closing days of Buchanan’s administration that it had 
Govern- escaped by paying double interest, and that by the 
raent. special favour of the New York banks, which obtained in 
return the appointment of Dix as secretary of the treasury. 
The army had been almost broken up by captures of men 
and material and by re.signations of competent and trusted 
officers. The navy had come to such a pass that, in 
February 1861, a house committee reported that only two 
vessels, one of twenty, tlie other of two guns, were avail- 
able for the defence of the entire Atlantic coast. And, to 
complicate all difficulties, a horde of clamorous office- 
seekers crowded Washington. 

264. Before many xveeks of Lincoln’s administration had 
passed, the starting of an expedition to provision Fort 
Sumter brought on an attack by the batteries around the 
fbrt, and, after a bombardment of 36 hours, the fort sur- 

fcJurroncler rendered (April 14, 1861). It is not necessary to rehearse 
of l*ort familiar story of the outburst of feeling which followed 
this event and the proclamation of President Lincoln call- 
in the ing for volunteers, the mustering of men, the eagerness of 
Nortli. States, cities, and villages to hurry volunteers forward and 
to supply money to their own Government in its need. 
The 75,000 volunteers called for were supplied three or 
four times over, and those who were refused felt the 
refusal as a personal deprivation. 

265. There had been some belief in the South that the 
North-West would take no part in the impending conflict. 
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and that its people could be persuaded to keep up friendly The 
relations with the new nationality until the final ftreaty of North- 
peace should establish all the fragments of the late Union 
upon an international basis. In the spring months of 
1861 Douglas, who had long been denounced as the tool 
of the Southern slave-holders, was spending the closing 
days of life in expressing the determination of the North- 
West that it would never submit to have “a line of 
custom-houses ” between it and the ocean. The batteries 
which Confederate authority was erecting on the banks of 
the Mississippi were fuel to the flame. Far-off California, 
wliich had l>een considered neutral by all parties, pro- 
nounced as unequivocally for the national authority. 

266. The shock of arms put an end to opposition in the ** Fon< 
South as well. The peculiar isolation of life in the South 
precluded the more ignorant voter from any comparisons ®*°’*®* 
of the power of his State with any other ; to him it was 
almost inconceivable that his State should own or have a 
.superior. The better educated men, of wider experience, 

had been trained to think State sovereignty the founda- 
tion of civil liberty, and, when their State spoke, they 
felt bound to “ follow their State.” The president of the 
Confederate States issued his call for men, and it w^as also 
more than met. On both sides of the lino armed men 
were hurrying to a meeting. 

267. Lincoln’s call for troops met with an angry recep- 
tion wherever the doctrine of State sovereignty had a foot- 
hold. The governors of the border States (§ 257) gene- The h 
rally returned it with a refusal to furnish any troops. Two 
States, North Carolina and Arkansas, seceded and joined 

the Confederate States. In two others, Virginia and 
Tennessee, the State politicians formed “ military leagues ” 
with the Confederacy, allowing Confederate troops to take 
pos.ses.sion of the States, and then submitted the question 
of secession to “popular vote.” The secession of these 
States was thus accomplished, and llichmond became the 
Confederate capital. The same process was attempted in 
Missouri, but failed, and the State remained loyal. Tho 
politician class in Maryland and Kentucky took the extra- 
ordinary course of attempting to maintain neutrality ; but 
tho growing power of the Federal Government soon enabled 
the people of the two States to resume control of their 
governments and give consistent support to the Union. 
Kentucky, hcfwever, had troops in the Confederate armies ; 
and one of her citizens, the late vice-president, »Iohn C. 
Breckinridge, left his place in the senate and became an 
officer in tlio Confederate service. Delaware cast her lot 
from the first with the Union. 

268. The first blood of tho war was shed in Lhe streets Civil 
of Baltimore, when a mob attempted to stop Massachusetts 
troops on their way to Washington (April 19). For a 
time there was difficulty in getting troops through Mary- 
land because of the active hostility of a part of its people, 
but this was overcome, and the national capital was made 
secure. The Confederate lines had been pushed up to 
Manassas Junction, about 30 miles from Washington. 
When Congress, called into special session by the president 

for July 4, came together, the outline of the Confederate 
States had been fixed. Their line of defence held the left 
bank of the Potomac from Fortress Monroe nearly to 
Washington ; thence, at a distance of some 30 miles from 
the river, to Harper s Ferry ; thence through the mountains 
of western Virginia and the southern part of Kentucky, 
crossing the Mississippi a little below Cairo; thence 
through southern Missouri to the eastern border of 
Kansas ; and thence south-west through the Indian Terri- 
tory and along the northern boundary of Texas to the 
Rio Grande. Tho length of the line, including also the 
Atlantic and Culf coasts, has been estimated at 11,000 
miles. The territory within it comprised about 800,000 
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square miles, with a population of over 9,000,000 and 
great Natural resources. Its cotton was almost essential 
to the manufactories of the world; in exchange for it 
every munition of war could bo procured; and it was 
hardly possible to blockade a coast over 3000 miles in 
length, on which the blockading force had but one 
port of refuge, and that about the middle of the line. 
Nevertheless President Lincoln issued his proclamation 
announcing the blockade of the Southern coast, a procla- 
mation from President Davis appearing with it, oflfering 
letters of marque and reprisal against the commerce of the 
United States to private vessels. The nows brought out 
proclamations of neutrality from Great Britain and France, 
and, according to subsequent decisions of the Supreme 
Court, made the struggle a civil war, though the minority 
hold that this did not occur legally until the Act of Con- 
gress of July 13, 1861, authorizing the president, in case 
of insurrection, to shut up ports and suspend commercial 
intercourse with tlie inhabitants of the revolted district. 

269 . The president found himself compelled to assume 
powers never granted to the executive authority, trusting 
to the subsequent action of Congress to validate his action. 
He had to raise and support armies and navies ; he even 
had to autliorize seizures of necessary property, of rail- 
road and tcicigraph lines, arrests of suspected persons, and 
the suhjiension of the writ of hahem corpm in certain 
.ion oi districts. Congress supported him, and proceeded in 1863 

Snheas |.q president power to suspend the writ anywhere 

mpm. in the United States, which he proceeded to do (§ 115). 
The Supremo Court, after the war, decided that no branch 
of the Government had power to suspend the writ in 
districts where the courts were open,-- that the primlpijt 
of the writ might be suspended as to persons pro])crly 
involved in the war, but that the writ was still to issue, 
the court deciding whether the person came within the 
classes to whom the suspension ajiplied. This decision, 
however, did not come until ‘‘arbitrary arrests,” as they 
were called, had been a feature of the entire war. A 
similar suspension of the wi-it took place in the Con- 
federate States. 

Jongres-.. 270 . When Congress met (July 4, 1861), the absence of 
Southern members had made it heavily Bopublican. It 
decided to consider no business but that connected with 
the war, authorized a loan and the raising of 500,000 
volunteers, and made confiscation of property a penalty 
of rebellion. AVhile it was in session the first serious 
^ull Run. battle of the war — Bull Run, or Manassas — took place 
(July 21 ), and resulted in the defeat of the Federal army. 
Both armies were as yet so ill-trainod that the victors 
gained nothing from their success. In the west tlie 
Alison’s battle of Wilson’s Creek, near Springfield, Mo. (August 10), 
?reek. >vas either a drawn battle or a Confederate victory; but 
here also the victors rather lost than gained ground after 
[latteras it. The captures of Fort ITatteras, N.C. (August 29), and 
mdPort Port Royal, S.C. (November 7), gave the blockading fleets 
two important harbours of refuge. The over-zealous action 
The of a naval officer in taking the Confederate envoys Mason 
‘Trent” and Slidell out of a British mail-steamer sading between 
:ase. neutral ports almost brought about a collision between 

the United States and Great Britain in November. But 
the American precedents were all against the United States 
(§ 172), and the envoys were given up. 

271 . General M‘CleJlan (p. 789), in the early months of 
the war, had led a force of Western troops across the 
Ohio river, entered western Virginia, and beaten the 
Confederate armies in several battles. After the battle 
of Bull Run he was called to Washington and put in 
command of all the armies on the retirement of Scott. I 
His genius for organization, and the unbounded confidence 
of the people in him, enabled him to form the troops at I 
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and near Washington into the first great army of the wai* 

— the army of the Potomac. It was held, however, too 
much in idleness to suit the eagerness of the people and 
the administration ; and the dissatisfaction grew louder as 
the winter of 1861-62 passed away without any forwaid 
movement (§ 284). 

272 . If the army was idle, Congress was not. The 
broad-construction tendencies of tlie party showed them- 
selves more plainly as the war grew more serious ; there 
was an increasing disposition to cut every knot by legisla- 
tion, with less regard to the constitutionality of the legis- 
lation. A paper currency, commonly known as “green- hijwr 
backs,” was adopted and made legal tendei (February 25, ‘’uinwry 
1862), The first symptoms of a disposition to attack 
slavery appeared : slavery was proliibited in the District Slavery 
of Columbia and the Territories; the army was forbidden 

to sui render escaped slaves to their owners; and slaves oi 
insurgents were ordered to be confiscated. In addition to 
a Homestead Act, giving public lands to actual settlers at 
reduced rates (§ 200), Congress began a further develop 
ment of the system of granting public lands to railway 
corporations. 

273 . The railway system of the United States was but Railways 
twenty years old in 1850 (SJ 230), but it had begun to 
assume some consistency. The day of short and discon- 
nected lines had pasvsed, and the connexions which were 

to develop into railway systems had at>pearcd. Consoli 
dation of smaller companies had begun ; the all-rail route 
across the State of New York was made up of more than 
a dozen original companies at its consolidation in 1 853 
The Erie Railway was formed in 1851 ; and another westoiii 
route -“the Pennsylvania — was formed in 1854. These 
were at least the germs of great trunk linos (§ 3 1 2). The 
cost of American railways has been only from one-half to 
one fourth of the cost of European railways; but an invest- 
ment in a far western railway in 1850- 60 was an extra- 
hazardous risk. Not only did social conditions make any 
form of business hazardous ; the new railway often had to 
enter a terr toi'y bare ot poimlation, and there create its 
own towns, farims, and traffic. Whether it could do so was 
so doubtful as to make additional inducements to capital 
necessary. The means attempted by (Congress in 18.50, in 
the case of the Illinois (IJentral Railroacl, was to grant Land 
public lands to the cor{)oration, reserving to the Unitt*d Slants. 
States llie alternato sections. The lixpectation was that 
the laiJway, for the ])urj>osc of building up trafiic, would 
sell lands to actual settlors at ’ow rates, and that the value 
of the reserved lands would thus be increased. At fiist 
grants were made to the States tor the l)enefit of the cor* 
porations ; the Act of 1862 made the grant directly to tlie 
corporation. 

274 . The vital military and political necessity of an The* 
immediate railway connexion with the Pacific coast was 
hardly open to doubt 111 1862 ; but the nece.ssity hardly 
justified the term.s wliich were offered and tiik(‘n. 

Union Pacific Railroad was incori)orated ; T^mt(*d Statet 
Govermiieiit was to issue to it bonds, on the completion 
of each 40 miles, to the amount of $16,000 per mile, tc 
be a first mortgage; through Utah and Ntjvada, the aid 
was to bo doubled, and for .some 300 miles of mountain 
building to be trebled ; and, in addition to this, alternate 
.sections of land were granted The land grant system, 
thus K'gun, was carried on in the cases o^’ a large unmbi*!’ 
of other roads, tlie hirgc.st single grants being those of 

47.000. 000 acres to the North<*rn J'acific (1864) and of 

42.000. 000 to the Atlantic and Pacific line (1866). 

275 . Specie payments liad been suspended almost every- Pnrf.t, j 
where towards the end of 1861 ; but the }>ricc of gold was 

but 102*5 at the beginning of 1862. About May its price 
in paper currency began to rise. It touched 170 during 
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the next year, and 285 in 1864 ; but the real price prob* 
ably never ^ent much above 250. As gold rose, specie 
disappeared. Other articles felt the iniluence in currency 
prices. Mr D. A. Wells, in 1866, estimated that prices 
and rents had risen 90 per cent, since 1861, in^hile wages 
had not risen more than 60 per cent. 

TarilT and 2 76. The duties on imports were driven higher than the 
iateniai Morrill tariff had ever contemplated (§ 258). The average 
tftxatioD which had been 18 per cent, on dutiable articles and 

12 per cent, on the aggregate in 1860-61, rose, before the 
end of the war, to nearly 50 per cent, on dutiable articles 
and 35 per cent, on the aggregate. Domestic manu- 
factures sprang into new life under such hothouse en- 
couragement ; every one who had spare wealth converted 
it into manufacturing capital. The probability of such a 
result had been the means of getting votes for an increased 
tariff ; free-traders had voted for it as well as protection- 
ists. For the tariff was only a means of getting capital 
into positions in which taxation could be applied to it, 
and the “internal revenue” taxation was merciless beyond 
precedent. The annual increase of wealth from capital 
was then about ^5550,000,000 ; the internal revenue taxa- 
tion on it rose in 1866 to $310,000,000, or nearly 60 per 
cent. Even after the war the taxation was kept up un- 
flinchingly until the reduction of the national debt had 
brought it to a point where it was evidently at the mercy 
of time (§ 322). 

Sonds. 277. The stress of all this upon the poor must have been 
great, but it was relieved in part by the bond-system on 
which the war was conducted (§ 322). While the armies 
and navies were shooting off large blocks of the crops of 
1 880 or 1 890, work and wages were abundant for all who 
were competent for them. It is true, then, tliat the poor 
paid most of the cost of the war j it is also true that the 
poor had shared in that anticipation of the future w^hich 
had been forced on the country, and that, w’hen tlie drafts 
on the future came to be redeemed, it was done mainly 
by taxation on luxuries. The destruction of a Northern 
railroad meant more work for Northeni iron mills and 
their workmen. The destruction of a Southern road was 
an unmitigated injury ; it had to be made good at once, 
by paper issues ; the South could make no drafts on the 
future, by bond issues, for the blockade had put cotton 
out of the game, and Southern bonds were hardly sale- 
Paper able. Every expense had to be met by paper issues ; each 
i**the forced prices higher; every rise in prices called 

South. increased issue of paper, with increased effects for 

evil. A Rthd War-Clerk^ s Diary gives the following as 
the prices in the Richmond market for May 1864: — 
“ Boots, $200 ; coats, $350 ; pantaloons, $100 ; shoes, 
$125; flour, $275 per barrel; meal, $60 to $80 per bushel ; 
bacon, $9 per pound ; no beef in market ; chickens, $30 
per pair ; shad, $20 ; potatoes, $25 per bushel ; turnip 
greens, $4 per peck ; white beans, $4 per quart or $120 
per bushel ; butter, $15 per pound ; lard same ; wood, $50 
per cord.” How the rise in salaries and wages, always far 
slower than other prices, could meet such prices as these, 
one must be left to imagine. It can only be said that 
most of the burden was really sustained by the women of 
the flouth. 

278. The complete lack of manufactures told heavily 
against the South from the beginning. As men were 
drawn from agriculture in the North and West, the in- 
creased demand for labour was shaded off into an increased 
demand for agricultural machinery (§ 231); every in- 
creased percentage of power in reaping-machines liberated 
so many men for service at the front. The reaping- 
machines of the South — the slaves — were incapable of any 
such improvement, and, besides, required the presence of 
a portion of the possible flghting-men at home to watch 
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them. There is an evident significance in the ex^emptipn 
from military duty in the Confederate States of “one 
agriculturist on such farm, where there is no white male 
adult not liable to duty, employing 15 able-bodied slaves 
between ten and fifty years of age.” But, to the honour 
of the enslaved race, no insurrection took place. 

279. The pressing need for men in the army made theConfed 
Confederate Congress utterly unable to withstand the rate C( 
growth of executive power. Its bills were prepared 

the cabinet, and the action of Congress was quite per-^ ^ 
f unctory. The suspension of the writ of habeas corpus^ and 
the vast powers granted to President Davis, or assumed 
by him under the plea of military necessity, with the 
absence of a watchful and well-informed public opinion, 
made the Confederate Government by degrees almost a 
despotism. It was not until the closing months of the 
war that the expiring Confederate Congress mustered up 
courage enough to oppose the president’s will. The organ- 
ized and even radical opposition to the war in the North, 
the meddlesomeness of Congress and its “ committees on 
the conduct of the war,” were no doubt unpleasant to 
Lincoln ; but they carried the country through the crisis 
without the effects visible in the South. 

280. Another act of Federal legislation — the National Nation 
Bank Act — should be mentioned bore, as it was closely kankin 
connected with the sale of bonds (February 25, 1863). 

The banks were to be organized, and, on depositing United 
States bonds at Washington, were to be permitted to issue 
notes up to 90 per cent, of the value of the bonds deposited. 

As the redemption of the notes is thus assured, they circu- 
late without question all over the United States. By a 
subsequent Act the remaining State bank circulation was 
taxed out of existence. The national banks are still in 
operation ; but the disappearance of United States bonds 
threatens their continuance. 

281. At the beginning of 1862 the lines of demarcation Adinis< 
between the two powers had become plainly marked. Tlie ^ 
western part of Virginia hod separated itself from the^'^‘"' 
parent State, and was admitted as a State (1863) under 

the name of West Virginia. It was certain that Delaware, 
Maryland, Kentucky, and Missouri bad been saved to the 
Union, and that the battle was to bo fought out in the 
territory to the south of them. In the west Grant 
(p. 788), commanding a part of Buell’s general forces, 
moved up the Tennessee river and broke the centre of the 
long Confederate line by the capture of Forts Henry and Forts 
Donelson (February 1862). The collapse of the Con-JJ®"^.’ 
federate line opened the way for the occupation of almost *** 
all western Tennessee, including its capital, and the theatre 
of war was moved far forward to the southern boundary of 
the State, an advance of fully 200 miles into the heart 
of the Confederacy. It had been shown already that the 
successful officers wore to be those from West Point ; but 
even they were getting their first experience in the handling 
of large masses of men. Grant and Sherman owed a part 
of that experience to the military genius of the Confederate 
commander, Albert S. Johnston, whose sudden attack on 
their army at Pittsburgh Landing (April 6) brought on 
the first great battle of the war. The Federal forces held 
out stubbornly until the arrival of Buell’s advance guard 
relieved the pressure, and the Confederates were driven 
back to Corinth, with the heavy loss of their commander, 
who had been mortally wounded. Steady advances brought 
the Union armies to Corinth, an important railroad centre, 
in June; and the Mississippi was opened up as far as 
Memphis by these successes of the armies and by the 
hard fighting of the gunboats at Island Number Ten and 
other places. At the northern boundary of the State of 
Mississippi the Union advance stopped for the time, but 
what had been gained was held. 



JMi-iSesJ ' ’ ' TT N 'i T E D STATES 


282. At the same time the Mississippi was opened in 
part fsom below. A great naval expedition under Far- 
ragut and Porter, with a land force under Butler, sailing 
from Fort Monroe, came to the mouth of the Mississippi. 
Farragut ran past the forts above the mouth of the river, 
sank the ironclads which met him, and captured New 
Orleans (April 25). The land forces then took possession 
of it and the forts, while the fleet cleared the river of 
obstacles and Confederate vessels as far as Port Hudson 
and Vicksburgh, whore the Confederate works were situated 
on bluffs too high for a naval attack. 

283. The energy of the combatants had already brought 
ironclad vessels to the test which they had not yet met 
elsewhere, that of actual combat. Western ingenuity had 
produced a simple and excellent type of river ironclad by 
cutting dow'n river steamers and plating them with railroad 
or other iron. The typo needed for the rougher Eastern 
waters was different, and the Confederates converted the 

Tin* frigate “ Merrimac,*^ captured at Norfolk, into an ironclad 
“ Mom- Qf more sea going type. The battle between lier and 
*^M<5n?- “ Monitor ” (March 8), in Hampton Koads, was inde- 

mac.” cisive ; but the “ Merrimac ” was driven back to Norfolk, 
the blockade and the cities of the Atlantic coast, which 
had seemed to be at its mercy, were saved, and the day 
of wooden war-vessels was seen to bo over. Before the 
end of the following year there were 75 ironclads in the 
United States navy ; the number of vessels had increased 
to 588, with 4443 guns and 35,000 men. 

The j>en. 284. The hundred miles between Washington and Ilich- 
luaular are Crossed by numberless streams, flowing south- 

paign. offering strong defensive positions, of which the 

Confederates had taken advantage. MUlollan (§ 271) 
therefore wished to move bis army to Fort Monroe and 
attack llichmond from that point, on the ground of Corn- 
wallis's campaign of 1781. He believed that such a 
movement would force the Confederate armies away from 
Washington to meet him. The administration, believing 
that such a movement would only open the way for the 
enemy to capture Washington — a more valuable prize than 
Eichmond —gave directions that a part of M‘Clellan’8 
force, under M ‘Dowell, should take the overland route as 
far as Fredericksburgh, while the rest, under M‘Clellan, 
were moving up the peninsula towards Richmond ; and 
that, as the enemy withdrew to meet the latter, a junction 
of the two divisions should take place, so as to carry out 
M‘Clellan’s plans without uncovering Washington, But a 
month was spent in besieging Yorktown ; when the attempt 
was made to form the junction with M‘Dowell it involved 
the separation of the two wings by the little river Chick- 
ahomiriy ; and in May the spring rains turned the little 
stream into a wide river, and the army was divided. 
Joseph E. Johnston, the Confederate commander, at once 
Seven attacked the weaker wing at Seven Pines and Fair Oaks, 
Pines but was beaten, and was himself wounded and com- 
polled to leave the service for a time. This event gave 
his place to Robert E. Lee, whoso only military service 
in the war up to this time had been a failure in western 
Virginia. He was now to begin, in conjunction with 
Thomas J. (“ Stonewall ”) Jackson, a ^»eries of brilliant 
campaigns. 

285. From Staunton, 100 miles west of Richmond, the 
Shenandoah valley extends north-east to the Potomac, 
whence there is an easy march of 75 miles south-east to 
Washington. Jackson struck the Union forces in the 
valley, drove them to the Potomac, and excited such 
alarm in Washington that M*Doweirs troops were hastily 
withdrawn from Fredericksburgh. Having thus spoiled 
M‘CleIlau’s plan of iunction, and taken some 40,000 men 
from him, Jackson hurried to Richmond. Lee met him 
on the north sid#* of the Chickahominy, and the two armies 
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attacked M‘Clollan’s right wing at Gaines's Mill, and cut 
the connexion between it and its base of supplies on the 
York river (June 26). Unable to reunite his wings and 
regain his base, M*Clellan was forced to draw his right 
wing south, and attempt to establish another base on the 
James river. Lee and Jackson followed hard on his 
retreat, and the “seven days' battles” were the most The 
desperate of the war up to this time, the principal battles “ 
being those of Savage's Station (June 29), Glendale (June ^ 
30), and Malvern Hill (July 1). The last ended the series, ^ * 

for M‘Clellan had reached the James, and his army had 
fixed itself in a position from which it could not be driven. 

286. Pope had succeeded M‘Dowell, and Jackson at- Pope's 
tacked and beat him on the battle ground of Hull Run 
(August 29), driving his army towards Washington. 
M‘Clollan was at once recalled to defend the capital. As 

he withdrew from the peninsula, Lee joined Jackson, and 
the whole Confederate army, passing to the north-west of 
Washington, began the first invasion of the North. As it 
passed through the mountains of north-western Maryland, 
the army of the Potomac, wluch had been brought up 
through Maryland in jmrsuit, reached its rear, and forced 
it to turn and fight the battle of Antietam, or Sharps- Antiotam, 
burgh, September 17. Both sides claimed the victory, 
but Lee was compelled to recross the Potomac to hi.s 
former position. M‘Clellan was blamed for the slowness 
of his pursuit and was removed, Burnside (p. 788) becom- 
ing his successor. The only great event of liis term of 
command was his attempt to storm the heights behind 
Fredericksburgh (December 13) and the terrible slaughter Freder- 
of his defeat. Hooker was then put in his place. The 
year 1862 thus closed with the opjiosing armies in about 
the same positions as at the beginning of the war. 

287. At the beginning of the war the poojile and 
leaders of the North had not desired to interfere with 
slavery, but circumstances had been too strong for them. 

Lincoln had declared that ho meant to save the Union as 
he best could, — by preserving slavery, by destroying it, or 
by destroying part and preserving part of it. Just after the 
battle of Antietam lie issued his ])roclcimatioii calling on The 
the revolteil States to return to their allegiance before the Emanci- 
following January 1, otherwise their slaves would be 
declared free men. No State returned, and the threatened 
declaration was issued January 1, 1863. As president 
Lincoln could issue no such declaration , as commander-in- 

chief of the armies and navie.s of tlio United States he 
could issue directions only as to the territory within his 
lines ; but the FImancipation Proclamation apf>lied only to 
territory outside of his lines. It has therefore been 
debated whether the proclamation w^as in reality of any 
force. It may fairly be taken as an announcement of the 
policy which was to guide the army, and as a declaration 
of freedom taking effect as the lines advanced. At all 
events, this wras its exact effect. Its international import- 
ance was far greater. The locking up of the world’s 
source of cotton-supply had been a general calamity, and 
the Confederate Government and jicople had .steadily 
expected that the English and French Governments, or at 
least one of them, would intervene in the war for tlie 
purpose of raising the blockade and releasing the »Southcrn 
cotton. The conversion of the struggle into a crusade, 
against slavery made intervention impossible for (lovern- 
mentB whose peoples had now a controlling influence on 
their policy and intelligence enough to understand the 
issue which had now been made. 

288. Confederate agents in England were numerous and 
active. Taking advantage of every loophole in the British 
Foreign Enlistment Act, they built and sent to sea the 
“Alabama” and “ Florida,” which for a time almost drove 
American commerce from the ocean. Wlienovru’ they were 
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closely pursued by United States vessels they took refuge 
in neutral ports until a safe opportunity occurred to put 
to sea again. Another, the *Hleorgia,’* was added in 
1863, All three were destroyed in 1864, — the “ Florida ” 
by a violation of Brazilian neutrality, the Georgia ” after 
an attempt to transfer her to neutral owners, and the 
“ Alal)ama ” after a brief sea-fight with the “ Kearaarge,*^ off 
Cherbourg (June 19). Confederate attempts to have iron- 
clads equipped in England and France were unsuccessful. 

289 . In the west (§281) Bragg (j). 788), now in com- 
mand of the Confederate forces, turned the right of the 
Union lino in southern Tennessee, and began an invasion 
of Kentucky about the time when Lee was beginning his 
invasion of the North. Carrying off much booty, he 
retired into Tennessee. Towards the end of the year 
Tlosecrans moved forward from Nashville to attack him. 
The armies met at Murfreesboro’, and fought a drawn 
battle during the last day of the year 1862 and the first 
two days of January 1863. The western armies were 
now in four jmrts, — that of llosecrans near Murfreesboro’, 
that of Grant near Corinth, that of Schofield in Missouri 
and Arkansas, and that of Banks in Louisiana. The com- 
plete opening of the Mississippi being the great object, 
the burden of the work fell to Grant, who was nearest the 
river. Vicksburgh was the objective point, and Grant at 
first attempted to take it from tlie opposite or western 
bank of the river. Failing here, he moved south to a 
favourable jioiiit for crossing, and used the river fleet to 
transfer his army to the eastern bank. Ho was now on 
the Vicksburgh side of the river, J. E. Johnston was 
north-east of him, at Jackson, with a weaker army ; the 
bulk of the Confederate forces was at or near Vicksburgh, 
under Pemberton. Johnston wanted no siege of Vicks- 
burgh ; Pemlierton wanted no junction with Johnston, 
which might cost him the glory of defeating Grant ; and 
Grant solved their difliiculty for them. Moving north-east 
ho struck Johnston’s army near Jackson, beat it, and drove 
it out of any possibility of junction. He then tunicd 
westward, fighting several sharp battles as he went, and 
late in May he had Pemberton shut up in V^icksburgh. 
His lines were maintained for six weeks, and then (July 
4, 1863) the linost Confederate army in the west sur- 
rendered. Port Hudson surrendered to Banks five days 
later ; the Mississi[)pi was opened from end to end, and 
the Confederacy was cleft in twain. From this time com- 
munication between the two parts of the Confederate 
States became increasingly more difficult, and the transfer 
of supplies from the rich country west of the Mississippi 
vras almost at an end. There was little further fighting to 
the west of the great river, except an intermittent guerilla 
warfare and the defeat of Banks’s expedition against north- 
western Louisiana early in 1864. When the war ceased 
in the oast, the isolated western half of the Confederacy 
fell with it. 

290 . While Grant was besieging Vicksburgh, Eose- 
crans had begun to move from the eastern end of the 
Union lino in Tennessee against Bragg at Chattanooga. 
Ho drove Bragg through the place, and a dozen miles 
beyond it, into Georgia. Hero the Confederate army 
took position behind Chickaniauga creek, and inflicted a 
complete defeat u[»ou the pursuing Union forces (September 
19-20, 1863). Thomas covered the rear stubbonily, and 
secured a safe retreat into Chattanooga, but the posses- 
sion of the mountains around the jJaoe enabled Bragg to 
out off almost all roads of further retreat and establish a 
siege of Chattanooga. Bragg w^as so confident of success 
that he detached a part of his army, under Longstreet, 
to besiege Knoxville, in eastern Tennessee. Grant was 
ordered to take command at Chattanooga, and went 
thither, taking Sherman and others of the officers who 


had taken part in his Vicksburgh campaign. He soon 
opened new routes of communication to the roar, supplied 
and reinforced his army, and began to prepare for tlie 
storming of the mountains before him. His assaults on 
Lookout Mountain and Missionary Eidge (November 23- 
25) were among the most dramatic and successful of the 
war. Bragg was driven out of all his positions and back 
to Dalton, where Davis was compelled by the complaints 
of his people to remove him, and appoint J. E. Johnston 
his successor. Longstreet broke up the siege of Knox- 
ville, and made good his retreat across the mountains into 
Virginia to join Lee. 

291 . The army of the Potomac, under Hooker, kept 
its place near Fredericksburgh (§ 286) until May 1863. 
Hooker then began a movement across the Eapidan to- 
wards Eichmond, and was defeated in the battle of 
(ffiancellorsville (May 2-3). The victorious army suffered Chance 
the severest of losses in the death of Jackson, but this did loravill 
not check Lee’s preparations for a second invasion of the 
North, which began the next month. As his army moved 
northwards, very nearly on the route which it had followed 

the year before, the army of the Potomac held a parallel 
course through Maryland and into Pennsylvania. The 
Confederate forces penetrated farther than in 1862; their 
advance came almost to Harrisburgh, and threw the 
neighbouring Northern cities into great alarm; but the 
pursuing array, now under Meade (p. 790), met Lee at 
Gettysburgh (July 1-3) and defeated him. The Con- Gettys- 
federate array, assaulting its enemy in very strong posi- 
tions, suffered losses which were almost irreparable, and 
it was never again quite the same army as before Gottys- 
burgh. Some Northern critics were inclined to think that 
Lee’s former successes had really been due to Jackson’s 
genius, and that he had lost his power in losing Jackson. 

The campaign of 1864 was to prove the contrary. The 
customary retreat brought the two armies back to veiy 
nearly the same po.sitions which they had occupied at tlie 
beginning of the wan-, the Eappahannock flowing between 
them. Here they remained until the following spring. 

292. The turning point of the war was evidently in the TJie cu 
early days of July 1863, when the victories of Vicksburgh of 
and Gettysburgh came together. The national Govern- 
ment had at the beginning cut the Confederate States down ® 
to a much smaller area than miglit well have been ex- 
pected ; its armies had pushed the besieging lines far hito 

the hostile territory, and had held tlie ground which they 
had gained ; and the war itself had developed a class of 
generals who cared less for the conquest of territory than 
for attacking and destroying the opposing armies. Tho 
great drafts on the future w^hich the credit of the Federal 
Government enabled tho North to make gave it also a 
startling appearance of prosperity ; so far from feeling the 
war, it was driving production of every kind to a higher 
pitch that over before. The cities began to show greater 
evidences of wealth, and new rich men appeared, many of 
them being the “shoddy aristocracy,” who had acquired 
wealth by mis-serving the Government, but more being able 
men who had grasp^ the sudden opportunities offered by 
the changes of affairs. 

293 . The war had not merely developed improved 
weapons and munitions of war ; it had also spurred the 
people on to a more careful attention to the wellare of the 
soldiers, the fighting men drawn from their own number. 

The Sanitary Commission, the Christian Commission, and 
other voluntary associations for the physical and moral 
care of soldiers received and disbursed very large sums. 

The national Government was paying an average amount 
of $ 2 , 000,000 per day for the prosecution of the war, 
and, in spite of the severest taxation, tho debt grow to 
$500,000,000 in June 1862, to twice that amount a year 
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later, to $1,700,000,000 in June 1864, and reached its 
maximum August 31, 1865, — $2,845,907,626. But this 
lavish expenditure was directed with energy and judg- 
ment. The blockading fleets were kept in perfect order 
and with every condition of success. The railroad and 
telegraph were brought into systematic use for the first 
time in modern warfare. Late in 1863 Stanton, the 
secretary of war, moved two corps of 23,000 men from 
Washington to Cliattanooga, 1200 miles, in seven days. 
A year later he moved another corps, 15,000 strong, 
from Tennessee to Washington in eleven days, and within 
a month had collected vessels and transferred it to North 
Carolina. Towards the end of the war, when the capacity 
of the railroad for war purposes had been fully learned, 
these sudden transfers of troops by the Federal Govern- 
ment almost neutralized the Confederate advantage of 
interior lines. 

294. On the other hand, the Federal armies now hold 
almost all the great Southern through lines of railroad, 
except the Georgia lines and those which supplied Lee 
from the South (§ 296). The want of the Southern 
people was merely growing in degree, not in kind. The 
Conscrip- conscription, sweeping from the first, had become omni- 
tion. vorous ; towards the end of the war every man between 
seventeen and fifty-five was legally liable to service, and in 
practice the only limit was physical incapacity. Tn 1863 
the Federal Government also was driven to conscription. 
The first attempts to carry it out resulted in forcible 
resistance in several places, the worst being the “ draft 
riots in New York (July), when the city was in the hands 
of the mob for several days. All the resistance was put 
down ; but exemptions and substitute purchases wore so 
freely permitted that the draft in the North had little effect 
except as a stimulus to the States in filling their quotas 
of volunteers by voting bounties. 

Orantand 295. Farly in 1864 Grant (S$ 290) was made lieutcnant- 
:Sherxaan. general, with the command of all the armies. He W'cnt 
to Washington to meet Leo, leaving Sherman to face 
Johnston at Dalton, Events had thus brought the two 
ablest of the C!onfcderate generals opposite the tw'o men 
who were the best product of tlie war on the Northern 
side It remained to be seen whether Lee, with his army 
of northern Virginia, could resist the methods by which 
Grant and Sherman had won almost all the great table- 
land which occupies the heart of the country cast of the 
Mississippi. And it remained to be seen, also, whether 
the reputation »hich Grant liad won at a distance from 
the political atmosphere of Washington would not wither 
in his new iiositiori. It was necessary for him to take the 
overland route to Richmond, or meet M‘Clollan's fate. 
He did not hesitate. Early in May 1864, with about 
twice as many men (125,000) as Lee, he entered the 
“ Wilderness ” on the other side of the Rapidan. At the 
same time he sent 30,000 men, under Butler, up the 
James river; but this jxirt of his plan proved of com- 
paratively little service. 

'^Wilder- 296. Two weeks’ hard fighting in the Wilderness and 
■iess” at Spotsylvania Court House (May 5-18), and four days 
jampaign, j^Q^th AAna (May 23-27), with flank move- 

ments as a means of forcing Lee out of positions too 
strong to be taken from the front, brought tlio army of 
the Rotomac to Cold Harbor, in the immediate defences 
of Richmond. * One assault, bloodily repulsed, showed 
that there was no thoroughfare in this direction. Lee 
had so diligently prepared that his position became stronger 
as ho was driven into greater concentration ; and Grant 
began to move along the eastern face of the line of (Con- 
federate fortifications, striking at them as he passed them, 
but finding no weak spot As he crossed the James river 
and reached Petersburgh, he came at last into dangerous 
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proximity to the railroads which brought Lee’s supplies » 
from the South — the Weldon Railroad, running directly ’ 
south, the Danville Railroad, running south-west, and the 
Southside Railroad, running west. At this end of his 
line, therefore, Leo kept the best jiart of his troops, and 
resisted with increasing stubbornness Grant’s efiorts to 
carry his lines farther to the south-west or to reacli the 
i-ailroads. Resorting to the plan which had been so 
effective with McClellan, he sent Early on a raid up the 
Shenandoah Valley, to threaten Washington (July). But 
Early was not Jackson, and ho returned with no more 
success than the frightening of the authorities at Wash- 
ington. Grant put Sheridan in command in the valley, 
and he beat Early at CCedar Creek (Oc-tober), scattering 
his army for the remainder of the war. In August 
Grant succeeded in seizing a few miles of the Weldon 
Railroad ; but Lee brought his supplies in waggons round 
that portion held by Grant. Lati» in the year this was 
stopped by the destruction of somo twenty miles of the 
road. Here Grant was himself stopjied for the time. Lee 
liad so taken advantage of every defensive position that 
Grant could not reach the nearer of the other two rail- 
roads without an advance of 15 miles, or the further one 
without a circuit of about 40 miles. The two armies 
remained locked until the following spring. Grant, how- 
ever, was operating still more successfully elsewliere 
through Sherman. 

297. Sherman (§ 295) had moved on the same day as 
Grant (May 5). Johnston’s retreat was skilfully con-Jolm- 
ducted ; every position w^as hold to the last moment ; and 

it was not until the middle of July that ShiTinan had 
forced him back to his strongest lines of defence -tliohe 
around Atlanta. The Confederate forces could not re- 
treat much beyond Atlanta, for the great central table- 
land here begins to fall into the plains which stretch to 
the Atlantic, Sherman had now been brought so far 
from his base that the tw^o armies were much more 
nearly on an equality ilian in ]\lay ; and Johnston was 
])rcparing for the decisive battle when Davis made Sher- 
man’s way clear. A feature in Davis’s conduct of the 
war had been his extraordinary tendency to favouritism. 

He liad been forced to take Johnston as commander in 
Georgia ; and the widespread alarm caused by Johnston’s 
inex]>licable persistence in retreating gave him tlio excuse 
he desired. He removed Johnston (July 17), naming 
Hood (p. 789), a “fighting general,” as liis successor. 

Before the end of the month Hood had made three furious 
attacks on Sherman and been beaten in all of them. 

Moving around Atlanta, as Grant was doing around Peters- a Uanta. 
burgh, Sherman cut the supplying railroads, and at last was 
able to tDlegra])h to Washington (September 2), “Atlanta 
is ours, and fairly won.” 

298. Hood, by the direct command of Davis, then 
adopted a course which led to tlie downfall of the (Confed- 
eracy in the following spring. Moving from between 
Sherman and the open country, lie set out for 'I’enncs.see, 
expecting to draw Sherman after him. Slierman sent 
Thomas (p. 790) to Nashville, called out tlve resources 
of the North W’^est to support him, and left Hood to his 
march and his fate Hood readied Nashville; but in N.^hvllle, 
the middle of December Thomas biiist out upon him, 
routed his army, and jmrsued it so vigorously that it 

never again reunited. Gne of the two great armies of 
the Cbnfedcracy had disap[)ean‘d ; and Sherman, with one 
of the finest armies of tlie war, an army of 60,000 jiicked 
veteran troops, stood on the edge of the Georgia mountains, 
without an organized force between him and the back of 
Lee’s army in Virginia. 

299. In the meantime the presidential election of 1864 Election 
had taken place, resulting in the re election of Lincoln, 
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with Andrew Johnson as vice-president. The Demo- 
cratic convention had declared that, after four years of 
failure to restore the Union by war, during which the 
constitution had been violated in all its parts under the 
plea of military necessity, a cessation of hostilities ought 
to be obtained, and had nominated M‘Clellan (p. 789) and 
Pendleton. Farragiit's victory in Mobile Bay (August 
5), by which he seeded up the last port, except Wilming- 
ton, of the blockade-runners, and the evidently staggering 
condition of the Confederate resisbinco in the east and 
the west, were the sharpest commentaries on the Demo- 
cratic platform ; and its candidates carried only three of 
AdmiH- the twenty-five States which took part in the election. 

jionof thirty-sixth State — Nevada— had been admitted in 

HeTada. 

Sherman’s 300. Sherman began (November 16, 1864) the execu- 
march tiou of his own plan, — to “ send back his wounded, make 
Oem^a ^ "'reck of the railroad, and, with his effective army, move 
and^e tlirough Georgia, smashing things to the sea ” He had 
Carolinaa. been drawing supplies from a point 600 miles distant, 
over a single railroad. He now destroyed the railroad 
and the telegraph, cut off his communication with the 
North, and moved towards the Atlantic coast. The sea 
was reached on December 12, and Savannah was taken 
on the 20th. He had threatened so many points, and 
kept the enemy in so much doubt as to his objects, that 
there had hardly boon men enough in his front at any one 
time to make a skirmish line. On January 16, 1866, the 
army moved north from Savannah, through Columbia, to 
Fayetteville, N.C. The march had forced the evacuation 
of Charleston and the other coast cities, and their garri- 
sons had been put by Davis under command of Johnston 
us a last hope. Wilmington, which had been captured 
by a land and sea force on the day when Sherman left 
Savannah, was an opening for communication with Wash- 
ington ; and it would have been possible for Sherman, 

; with Wilmington as a base, to crush Johnston at once. 
All that ho cared to do was to hold Johnston where he 
was while Grant should begin his final attack on l^ee. 

301. During the opening days of March 1865 Sheridan, 
with a body of cavalry, moved from the Shenandoah 
Valley along the James river to a junction with Grant 
(fj 296). On the way he had ruined the canal and railroad 
communication directly west from Richmond, and had 
reduced Lee to dependence on the two railroads running 
south-west. Grant resumed liis attempts to work his 
lines farther round to the soutli of Petorsburgh; and, with 
each successful advance, Leo >vas compelled to lengthen 
his thin line of men. Sheridan was put in command on 
*tve the extreme left ; he pushed forward to Five Forks, de- 
stroyed the Southside Railroad (April 1), and held his 
ground. Giving Lee time to lengthen his line to meet 
this new danger, Grant gave the signal for a general 
advance the next day. It was successful everywhere ; 
Peteraburgh was taken, and Richmond the next day; 
Davis and the other political leaders fled to North 
Carolina ; and Leo retreated westward, hoping to join 
topwndw Johnston. The pursuit was too hot, and he surrendered 
(Lee. (April 9). All the terms of surrender named by Grant 
were generous : no private property was to be surrendered ; 
the men were oven to retain their horses, “ because they 
would need them for the spring ploughing and farm- 
work ” : and both officers and men were to be dismissed 
OB parole, not to be disturbed by tho United States 
Government so long os they preserved their parole and did 
not violate the laws. It should bo stated, also, to Grant’s 
honour that, when the politicians afterwards undertook to 
repudiate some of the terms of surrender, ho personally 
intervened and used the power of his -own name to force 
an exact fulfilment. Johnston surrendered on much the 
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same terms (April 26), after an unsuccessful effort at a Samndei 
broader settlement. All organized resistance hacf 
ceased ; Union cavalry were ranging the South, picking up 
Government property or arresting leaders ; but it was not 
until May that the last detached parties of Confederates, 
particularly beyond the Mississippi, gave up the contest. 

302. Just after Lee’s surrender ftosident Lincoln died Death of 
by assassination (April 15), the theatrical crime of a half- Lincoln, 
crazed enthusiast. Even this event did not impel the 
American people to any vindictive use of their success 

for the punishment of individuals. In the heat of the 
war, in 1862, Congress had so changed the criminal law 
that the punishment of treason and rebellion should no 
longer be death alone, but death or fi.ne and imprisonment. 

Even this modified punishment was not inflicted. There 
was no hanging for treason ; some of the leaders were im- 
prisoned for a time, but were never brought to trial. The 
leader and president of the Confederate States is living 
(1887) quietly at his home in Mississippi; and the vice- 
president, before his death, had returned to the Congress 
of the United States as an efficient and respected member. 

303. The armies of the Confederacy are supposed to 
have been at their strongest (700,000) at the beginning of The 
1863 ; and it is doubtful wlmther they contained 200,000 
men in March 1865. The dissatisfaction of the Southern 
people at the manner in which Davis had managed the 
war seems to have been profound ; and it was only con- 
verted into hero-worship by the ill-advised action of the 
Federal Government in arresting and imprisoning him. 
Desertion had become so common in 1864, and the 
attempts of the Confederate Government to force the people 
into the ranks had become so arbitrary, that the bottom 

of the Confederacy, the democratic elements which had 
given it all the success it had over obtained, had dropped 
out of it before Sherman moved northward from Savannah ; 
in some parts the people had really taken up arms against 
the conscripting officers. On the contrary, the numbers 
of the Federal armies increased steadily until March 1865, 
when they were a few hundreds over a million. As 
soon as organized resistance ceased, the disbanding of the 
men began ; they were sent home at the rate of about 
300,000 a month, about 60,000 being retained in service 
as a standing army. Tho debt reached its maximum Cost of 
August 31, 1866, amounting to $2,846,907,626.56. Some 
$800,000,000 of revenue had also been spent mainly on 
the war ; States, cities, counties, and towns had spent their 
owTi taxation and accumulated their own debts for war 
purposes ; the payments for pensions will probably amount 
to $1,500,000,000 in the end; the expenses of the Con- 
federacy can never be known ; tho property destroyed by 
the Federal armies and by Confederate armies can hardly 
be estimated ; and the money value ($2,000,000,000) of tho 
slaves in the South w'as wiped out by tho war. Altogether, 
while the cost of the war cannot be exactly calculated, 
$8,000,000,000 is a moderate estimate. 

304. In return for such an ex})enditure, and tho death Df-sults of 
of probably 300,000 men on each side, the abiding gain 

was incalculable. The rich section, which had been kept 
back in the general development by a single institution, 
and had been a clog on the advance of the whole country, 
had been dragged up to a level with the rest of tho country. 

Fioo labour was soon to show itself far superior to slave 
labour in the South ; and tho South was to reap the largest 
material <«iin from the destruction of the Civil War 
(3 314). The persistent policy of paying the debt im- 
mediately resulted in the higher taxation falling on the 
richer North and West ; and the new wealth of the South 
will for ever escape the severe taxation which the other 
sections have been compelled to feel. As a result of tho 
struggle the moral stigma of slavery was removed. The 
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power of the nation, never before asserted openly, had 
made a place for itself ; and yet the continuing power of 
the States saved the national power from a development 
into centralized tyranny. And the new power of the 
nation, guaranteeing the restriction of government to a 
single nation in central North America, gave security 
against any introduction of international relations, inter- 
national armament, international wars, and continual war 
taxation into the territory occupied by the United States. 
An approach for four years to the international policy of 
Europe had given security against its future necessity. 
Finally, democracy in America had certainly shown its 
ability to maintain the unity of its empire. 

XI. THE RECONSTRUCTED NATION: 186.5-87. 

305. The Federal Government had begun the war with an 
honest expression of its determination not to interfere with 
slavery ; the progress of the war had forced it into passing 
the 13th amendment in 1865, abolishing slavery in the 
United States for ever. In much the same way circum- 
stances were driving it into interference with what had 
always been regarded as the rights of the States. In the 
latter case the process wrs certain to find an obstacle in 
Lincoln’s successor, Johnson. He had been elected, like 
Tyler, to the comparatively unimportant office of vice- 
president in order to gain the votes of War llcmocrats ; 
and now the dominant party found itself with a president 
opposed to its fundamental views of the powers of the 
Federal Government. The case was worse for Johnson, 
since the war had built up a new party. Until 1861 the 
Republican party had boon a mixture of a strong Whig 
element and a weak Democratic element ; now it was a 
real party, and demanded complete loyalty from its leaders, 
not skilful compromises between its two elements. Just 
as in the cases of Seward, Sumner, Trumbull, and very 
many of its original leaders, the party was now ready to 
repudiate its leaders if they did not come up to its ideas. 

306. The universal idea in 1861 had been that the 
States were to be forced to return with all their rights 
unimpaired. This original notion was seriously limited 
by the Emancipation Proclamation of 1862-63; as soon 
as the president opened a door, by demanding a recogni- 
tion of the abolition of slavery as a condition })recedont to 
the return of a State, the ^vay was just as open for the 
imposition of whatever conditions (Congress as well should 
think essential to an abiding peace. But Congress was 
not called on to face the difficulty for some time, IVcsident 
Lincoln went on to reorganize civil government in Virginia, 
Tennessee, Arkansas, and Louisiana, by giving amnesty 
to such voters as would swear to support tlie Government 
of the United States and the abolition of slavery, and 
recognizing the State officers elected by such voters. 
When Johnson succeeded to the piesidoncy in April 1865 
ho had a clear field before him, for Congress was not to 
meet until December. Before that time ho had re- 
organized the governments of the seceding States; they 
had passed the 13th amendment (§ 125) ; and they were 
ready to apply for readmission to Congress. Tennessee 
was readmitted in 1866 by Congress; but the other 
seceding States w^ere refused recognition for a time. 

307. It was not possible that slave-owners should pass 
at one step from the ]>osition of absolute masters to that 
of political equality with their late slaves. Their State 
legislation assumed at once a very paternal character. 
Every means was taken, in the passage of contract and 
vagrant laws, and enactments of that nature, to force the 
freed men to work ; and the legislation seemed to the 
Northern people a re-establishment of slavery under a 
new name. Johnson had a very unhappy disposition for 
such a state cf affairs ; he had strong convictions, 
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stubbornness, and a hasty, almost reckless, habit of speech. Qoartd 
As soon as it became clear that Congress did not intend hetwey 
to readmit the Soutliern States at once he began (February 
1866) to denounce Congress in public speeches as no 
Congress ” so long as it consisted of representatives from 
but part of the {States. The quarrel grew rapidly more 
bitter; the Congressional elections of 1866 made it cer- 
tain that the Republicans would have a two-thirds majority 
in both houses through the rest of Johnson’s term of office; 
and the majority passed over the veto (§113) every bill 
which Johnson vetoed. Thus were passed the Freedmen's 
Bureau Bill (1866) for the protection of the emancipated 
negroes, the Act fur the admission of Nebraska, with equal Admis- 
suffrage for blacks and wlntes (1867), the Tenure of Office 
Bill, making the assent of the senate necessary to removals, 
whicli bad always lieoii regarded as within the absolute 
power of the president (1867), and the Reconstruction Acts 
(1867). The increasing bitterness of the cjuarrel between 
the president and the majority in Congress led to the im- luipeao 
peachment of the president in 1868 for removing Stanton, montoi 
the secretary of war, without the assent of the senate ; but 
on trial by the senate a two- thirds majority for conviction ^ 
could not be obtained, and Johnson served out his term. 

308. The Reconstruction Acts divided the seceding 
States into military districts, each under command of a 
general officer, who was to leave to the State Governments 
then in existence such powers as he should not consider to 
l»e used to deprive the negroes of their rights. The State 
Governments of the seceding States wore to bo considered 
provisional only, until conventions, elected without the 
exclusion of the negroes, but with the exclusion of the 
leading Confederates, should form new or reconstructed” 

State Governments, on a basis of manhood suffrage, and 
their legislatures should ratify the 14th amendment to The 14 
the constitution (§ 12»5), This amendment, passed 
Congress in 1866, was in five sections, but had three mam 
divisions. (1) All persons born or naturalize<l in the 
United States were declared citizens of the United States 

and of their States, and the States were forbidden to 
abridge the j)rivileges or immunities ” of such citizens. 

Thi» was to override the Dred Scott decision (§ 2t9). 

(2) The icpresentation of the States in (kirigress was to 
be reduced in proportion to the number of persons whom 
they should exclude from the elective franchibe. This 
was to induce the States to adopt negro suffrage. On 
the other hand, s}>ecified classes of Confederate office- 
holders were excluded from office until Congress should 
remove their disabilities. (3) The war debts of the 
Ck>nfcderacy and the seceding States were declared void 
for ever, and the war debt of the United States was 
guaranteed. Congress was given power to enforce all 
these provisions by appropriate legislation,” 

309. The presidential election of 1868 sealed the jirocess Eloctlo 
of reconstruction. The Democrats opposed it, and nomin- 18^* 
ated Seymour (p. 790) and Blair; the Republicans endorsed 

it, and nominated Grant (p. 788) and Colfax (p. 788). 
Virginia, Mississippi, and Texas were the only Stales of 
the late Confederacy which were excluded fiom this elec- 
tion ; all the rest had been reconstructed, niid readmitted 
by Congress in Juno 1868 ; and the Repuldican candidates 
carried twenty-six of the thirty-four voting States, and 
were elected. The legislatures of tin* reconstructed States, 
rejiresenting mainly the negroes freed by the war, were 
devoted supporters of the new^ order of things , arnl their 
ratifications secured the necessary three-fourths of the 
States to make the 14tli amendment a part of the con- 
stitution (1868). Congress went 011 to propose a 15th The 
amendment, forbidding the United States, or any State, 
to limit or take away the riglit of suffrage by reason of 
race, colour, or previous condition of servitude. This was 
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ratified by the necessary number of States, and became a 
part of the constitution (1870). Ratification of it was 
imposed as an additional condition on Virginia, Missis- 
sippi, and Texas, which had rejected the original terras 
of readmission. They accepted it, and were readmitted 
(1870). It was not until January 30, 1871, that all the 
States were once more represented in Congress. 

310. The foreign affairs of the United States during 
this period took on a new appearance. The country’s 
promptness in disarming at the end of the war put it 
under no disadvantage in dealing with other nations; 
power and pacific intentions were united in the act. The 
successful completion of the Atlantic cable (1866) gave 
a celerity and directness to diplomacy which was well 
suited to American methods. The tone of American 
complaint at the continued presence of French soldiers in 
Mexico grew more emphatic as the success of the w'ar 
became assured ; and, at the end of the war, significant 
movements of troops to the Mexican frontier led the 
French emperor to withdraw his support of Maximilian. 
Alaska was purchased from Russia in 1 867. The treaty 
of Washington (1871) provided for the settlement by 
arbitration of the “ Alabama ” disputes, of the north- 
western boundary, and of the claims of Canada for 
damages for use of the shore by American fishermcn. 
The capture by a Spanish man-of-war of the “ Virginius,” 
a vessel claiming American nationality, and the execution 
of a part of her crew (1873), threatened to interrupt 
friendly relations with S]>ain ; but the rupture was averted 
by proof that the vessel’s papers were false. Chinese 
immigration had grown largely on the Pacific coast. 
There were riotous attacks on the Chinese by worthless 
white men ; and many others did not feel that they were a 
desirable political addition to the population of the United 
States. A treaty with (fiiina was obtained (1880), by 
which the limitation of Chinese immigration was allowed. 
So, also, the raising of money in the United States to 
assist the destruction of private and public buildings in 
England by some of the more desperate of the Irish 
people (1885) gave England reason for discontent. But 
the American Government had no power in the premises. 
Tlio matter was under the exclu.sivc jurisdiction of the 
State flovernineiits ; and, as soon as these began to apply 
the common law to the case, the ‘‘dynamite subscriptions” 
disappeared. Further difficulties made their appearance 
as to the Canadian fisheries (1886-87). When American 
fishing- vessels bouglit ice or bait in Canadian ports, the 
Canadian Government seized and condemned them, on the 
ground that such purchases were acts “preparatory to 
fishing in Canadian waters.” Retaliatory measures were 
suggested, but no full retaliatory system has been adopted, 
nor has the dispute yet been settled (1887). 

3 1 1. The prosperity of the United States knew no 
cessation. It had been found that gold w^as not confined 
to California. In 1858 it had been discovered in Color- 
ado, at Pike’s Peak. It has since been found in most of 
the Pacific States and Territories. Silver, a metal hardly 
known hitherto in the United States, was discovered in 
Nevada (1858) ; and this metal also has been found to be*" 
widely scattered over the Pacific coast. Petroleum was 
found in north-western Pennsylvania (1859), and the 
enormous drain of this oil from the earth still continues 
without apparently affecting the reservoir. The coal-fields 
of the country began to be understood clearly. Taylor, in 
1848, thought that the coal-area of the United States 
amounted to 133,000 square miles; it was estimated in 
1883 at over 200,000 square miles. Natural gas has since 
come into use, and has made production of many kinds 
cleaner, more effective, and cheaper. Manufactures and 
every variety of production have increased with cumulative 


rapidity. In 1860 the largest flouring-mill in the United 
States was in Oswego, N*Y., the next two in Richmond, 

Va., and the fourth in New York city ; and the capacity 
of the largest was only 300,000 barrels a year. In 1887 
the fiour production of Minneapolis, almost unknown in 
1860, is 100,000 barrels a week or 5,000,000 barrels a 
year. The absolute free trade which prevails between the 
States has resulted in a constant shifting of centres of 
production, a natural arrival at the best conditions of pro- 
duction, and an increasing development. Mulhall, perhaps 
safer as a foreign authority, gives the total manufactures 
of the United States as £682,000,000 in 1870 and 
£888,000,000 in 1880, Great Britain coming next with 
£642,000,000 in 1870 and £758,000,000 in 1880. He 
estimates the accumulated wealth of Great Britain at Wealth. 
£8,310,000,000 in 1870 and £8,960,000,000 in 1880, an 
increase of £650,000,000, and that of the United States 
at £6,320,000,000 in 1870 and £7,880,000,000 in 1880, 
an increase of £1,560,000,000. If he had followed the 
American census returns his value for 1880 would have 
been 25 per cent, larger. In 1870 the United States stood 
third in wealth ; in 1880 they had passed France in the 
race, and stood at least second. The country whose popu- 
lation has been developed within 280 years does already 
one-third of the world’s mining, one-fourth of its manu- 
facturing, and one-fifth of its agriculture ; and at least 
one-sixth of the world’s wealth is already concentrated in 
the strip of territory in central North America which is 
the home of the United States. 

312. Of the 290,000 miles of railroad in the world, 
probably 135,000 are in the United States. Of the 
600,000 miles of telegra})h lines, more than a fourth are 
in the United States ; and the American telephone lines 
are probably still longer in the aggregate. The new 
development of the American railways began in 1869, Hailwayi?, 
when Vanderbilt consolidated the Hudson River and New 

York Central Railroads and formed a trunk lino to the 
west. It was undoubtedly hastened by tlie completion of 
the Central Pacific line in that year, and it has resulted in 
a universal tendency to consolidation of railways and the 
evolution of “systems,” under combined managements 
(§ 273). The coincident introduction of Bessemer steel 
rails, the steady increase of weight carried by trains, and 
I'oncentrated competition have reduced railway freight 
rates through the whole of this period. The average rates 
per ton per mile were 1*7 cents in New York in 1870 and 
0*8 in 1880, 2*4 cents in Ohio in 1870 and 0*9 in 1880. 

The persistent effects of such a process on the industries of 
so large a country can hardly be described. 

313. The extraordinary stimulus given to a new terri- Rail wayv 
tory, if it has any basis for j^roduction, by the introduction 

of a new railway, is also quite beyond description. Most 
of the Western railways have had to build up their own 
traffic ; the railway has been buiit, and the sales of lands 
have afterward brought into existence the towns and even 
States which arc to support it. Nebraska was described 
in the Government reports of 1854 as a desert country, 
hopelessly unfitted for agriculture, and the ma[)s of the 
time put it down as a part of the “Great American 
Desert.” It is now one of the leading agricultural States 
of the Union, with a population of a million ; and Dakota 
is waiting only for the legal form of admission to become 
a State. The profits of railway construction, the oppor- 
tunities for skilful management in the development of 
territory, and the spice of gambling which permeated the 
whole were great temptations to Americans to embark 
in the busine.ss. The miles of railway constructed per 
annum, which had been from 1000 to 3000 (averaging 
about 1500 miles) for the period 1859-68, rose to 4615 
miles in 1869. to 6070 miles in 1870, and to 7379 milea 
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in 187J . Masses of labourers were brought into situations 
from which they could not easily escape ; and masses of 
capital were locked up in railways which were finally un- 
productive, and resulted only in total loss. The result 
Financial was the financial crisis of 1873, from which the country 
crisis of has hardly yet fully recovered. 

314 . For the first time in the history of the United 
Progress jg^a^es, the South has taken a normal part in all this 
'4iuth. development (§ 304), though it was not until about 1885 
that Southern progress was fully understood by the rest of 
the country. Staggering under a load of poverty and 
discouragement which might have appalled any people, 
with the addition of social problems which no other 
country has solved with any great satisfaction, the 
Southern people began to feel for the first time the healthy 
atmosphere of free labour. The former slave is a free 
labourer, and the wliite man has gone to work; white 
labour produced 10 per cent, of the cotton crop of 186C 
and 55 per cent, of that of 1886. The last eighteen slave- 
labour crops of cotton amounted to 51,000,000 Vmles ; the 
first eighteen free-labour crops amounted to 75,000,000 
bales. And the latter figures are deceptive from the fact 
that, in their period, the South had turned a largo percentage 
of its labour and capital into industries which had not been 
possible, only longed for, under the slave system. Cotton- 
seeds were waste under slavery : 600,000 tons of them 
were crushed in 1886, giving an entirely new production 
of $ 12 , 000,000 per annum of cotton-seed oil. Southern 
railways, which had made but a meagre comparison with 
those of the North and West in 1860, began to assume 
something of the network appearance of the latter ; they 
too began to concentrate into “ systems,” to reduce rates 
and improve serviese, and to develop new territory. 
Southern manufactures began to affect Northern markets ; 
cotton-mills in the South began to reap the advantages 
of their immediate contiguity to their raw material. 
Pennsylvania ironmasters wore startled as their product 
was undersold in the l^hiladelphia markets by Southern* 
iron ; and the great mineral fields of Tennessee and 
northern Georgia, Alabama, and Mississippi, over which 
Sherman’s and Hood’s men had so lately been tramping 
and fighting, were brought into notice and development. 
Wonderful as the general progress of the United States has 
been during this period, the share of the now South under 
free labour has been one of the most remarkable phases in 
it. 

Increase 315 . The population rose from 31,443,321 in 1860 to 
38^558,371 in 1870 and 50,155,783 in 1880. At the 
lation. normal rate of increase up to I860 — one third for each ten 
years — the increase from 1860 to 1870 should have been 
about ten and a half millions, instead of seven millions. 
The difference represents the pliysieal influences of the 
civil war. This influence was shown most plainly in the 
Southern States, notably in Soutli Carolina and Alabama, 
which had liardly any increase, and a real decrease in adult 
males. It should also bo noticed that natural checks on 
the increase of population are plainly perceptible in the 
Atlantic States in 1 880, and were probably in operation, 
to a less extent, in 1860-70, though they were made in- 
distinguishable by the war. The increase in 1870-80 at 
the former normal rate should have been a little over a 
million more than it was. The tendency will be more 
evident in future, but it ought to bo allowed for in 
1860-70. 

Tho era 316 . The material prosperity of the country brought its 
of Rpecu- own disadvantages. The sudden development of wealth 
gave the country for the first time a distinct wealthy 
mptioT engaged in production of any kind, and very 

often having none of the characteristics of the people who 
are the real strength of the country. The inevitable 
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extravagance of Government management, aggravated by ‘ 
a period of civil war, when the people were disposed to 
excuse almost any error of detail for which good motives 
could be shown, had its reflex influence on the people, as 
well as on the Governments of the nation, the States, and 
the cities. An era of legal tender paper currency (§ 272), 
legally unvarying in value, but showing its eflects in the 
constant shiftings of price in every other thing, brought 
uncertainty as to every article, price, and transaction. 

The people had learned that “ unhappy lesson — that there 
is an easier way to make a dollar than by working for it ” ; 
and it was not long before speculation among the people 
called out its correlative of dishonesty among Government 
officials. Money was lavished on the navy ; in expendi- 
tures on that branch of the service the United Htates 
stood third or fourth among the nations, while the effec- 
tive results were discouraging. “Kings” of politicians «* Rings." 
obtained control of the larger cities. The “ Tweed ring ” 
in New York city was overthrown in 1872 ; but New 
York was not the only city of corruption : Philadelphia, 

Chicago, and almost every city large enough to have fat 
0 [)portunities for fraud and to dejinve universal suffrage 
of the general acquaintance of neighbours, each fell under 
control of its “ ring,” and was plundered without mercy. 
Corru])tion even attacked the judiciary ; for the first time 
American judges were found who were willing to jirosti- 
tute their positions, and the members of tlie “ Erie ring ” 
were able to hold their ill-gotten railroads because they 
owned the necessary judges. A “ wdusky ring” of distil- 
lers and Government employees (1874) assumed national 
proportions, and robbed the Government of a large per- 
centage of its internal taxation on spirits. The “ star- “ Star- 
routes,” in wdiicli the contracts for mail transportation routes.*^ 
were altered at the discretion of the contractor and the 
(rovornraent after the com[)otition for the contracts bad 
been decided, gave rise to as great scandals through the 
connivance of Government agents with dislionest con- 
tractors. No one who lived in this period will w'ondcr at 
the [lessimisiic tone of the public sjieeches which marked 
the hundredth year of the republic (1876). 

317 . The republic had life and vigour in it, and its 
peojilc showed no disposition to dc'spair before the mass 
of corruption which confronted them. The newspa]>ers 
attacked the star route contractors, and drove the Govern- 
ment into an attack u])on the ring, wdiich broke it uj). 

The efforts of private individuals, backed by newspapers, 
broke up the Tweed ring, banished or imprisoned its 
members, expelled the corrupt judges from the bench, 
and carried destruction into the widespread whisky ring, 
lAical rings were attacked in city afti r ( ity, were broken 
up and revived again, but alw^ays found Ihe struggle for 
existence more and more desperate. The peo[»lo have 
shown themselves almost vindictive in driving out of 
public life any who have been proved dishonest : when 

the “Credit Mobilier,” the construction comjiany of the “Cmlit 
Central Pacific Uailroad, W'as sliown to have bribed or 
influenced members of Congress to vole for it, there is 
ground for believing that the punishment was distributed 
more widely than justice demanded ; and it has come to 
be recognized as a decided disadvantage for a public man 
to be known as shrewd rather than honest. 

318 . The completion of rceonstruction in 1870, and the The ro- 
adoption of the 15th amendment 125), made negro 
suffrage tlie law of the land, even in the Southern Stat is. 

The Southern whites were the tax-payers; the negroes 
were the majority; and the negro legislatures proved 
hopelessly corrupt. Jn one or two States the whitijs 
recovered control of their States by hiring their negroes 
to remain at homo on election day, or by tlireatening them 
with discharge for voting. Failing in this line of action 




in other States, the whites fell into a steady tendency 
towards violence. A widespread secret society, the Ku- 
'Ku- Klux-Klan,” beginning with the effort to overawe the 
negro poi)ulation by whipping and arson, was rapidly 
Klftn. driven into political murders. The reconstructed Govern- 
ments resisted as best they could. They tried to use the 
force of the State against the offenders ; but the beat part 
of the force of the State was the white element, which was 
most deeply involved in the resistance to the legal Govern- 
ment. On the application of the legislature of a State, or 
of the governor if the legislature cannot be summoned, 
the president may send Federal troops to suppress rebellion 
(§ 125). The reconstructed Governments called on Pre- 
sident Grant for such aid, and received it. But the whites 
were the stronger race, struggling for property, and know- 
ing well the letter of tho law. 'I'hey refused to resist the 
smallest atotn of Federal authority : a large force of them, 
mainly old Confederates and excellent fighting men, who 
had seized the city of New Orleans and overturned the 
reconstructed Government (1874), retired quietly before a 
detachment of United States troops, and allowed the State 
Government to be restored. The little United States army 
ill tho South was kept busy. Wherever it appeared, resist- 
ance ceased at once, breaking out at the same time else- 
where. The whites had to gain but a single victory ; as 
soon as they secured a majority in a State legislature they 
80 arranged the election laws and machinery that a negro 
majority was thenceforth impossible. The legislatures 
and governors, with nearly all the local officers, were then 
Democrats ; calls for Federal troops ceased at once ; and 
the llepublicans of the North, the dominant party of tho 
nation, were reduced to the necessity of seeing their 
Southern vote di8ai)pear, without the ability to do any- 
thing to check the process. As the election of 1876 drew 
near, the reconstructed (Governments of all the seceding 
States, except Florida, South Carolina, and Louisiana, had 
become Democratic. 

(Xvil 319. Congress, which was controlled by the Republicans, 
had not been idle. Tho (Jivil Rights Act (1870) provided 
that fines and damages should be imposed for any attempt 
to violate or evade the 15th amendment or for con- 
spiracy to deprive the negroes of the right of suffrage. 

Bleotion The J^lection Act (1870) exercised for the first time the 
right to alter or amend State laws as to Federal elections 
which the constitution had given to Congress. This was 
strengthened by another Act in tho following year. The 

4f’owe Force Act (1871) went farther than the instincts of the 

♦\ct» American people could follow Congress, It provided that 
any conspiracy or combination strong enough to deprive 
the negroes of the benefits of tho 14th amendment 
should be evidence of a “ denial by the State of the equal 
protectlou of the laws ” to all its citizens ; that tho 
president should bo empowered to use the army, navy, 
and militia to suppress such combinations; that, when 
any combination should appear in arms, the act should be 
a rebellion against tho United States; and that, in such 
case, the president should have power to 8u.spend the writ 
of Mheas (^orpm in tho rebellious Uirritory (§ 305). 

320. It was plain that the Southern whites meant to 
govern their States with little present regard to the last 
two amendments, and that it was impossible to defeat 
their purpose without cutting up the State system in the 
South by the roots. Even in 1872 a strong clement of 
the Republican party thought that the party policy had 
gone too near tho latter course. It held a convention of 

Liberal its own, under the name of the Liberal Republican party, 

. and nominated Greeley and Brown. The Democratic 
party, anxious to save local government and State rights 
in the South, but completely discredited by its opposition 
to the war, accepted the Liberal Republican platform and 


nominations. Its action was in one sense a failure; 
Greeley had been one of the bitterest and angriest*critic8 
of the Democratic party, and so many of the Democrats 
refused to vote for him that his defeat was hardly ever 
doubtful. The Republicans renominated Grant, withBlectioa 
Henry Wilson for vice-president ; and they received the of 1B72. 
votes of 286 of the 349 electors, and were elected. The 
action of the Democratic party in adopting the Liberal 
Republican platform, and thus tacitly abandoning its oppo- 
sition to reconstruction, brought it back into the lines of 
political conflict and made it a viable party. 

32X. The election of 1876 was the first really contested Electioa 
election since 1860. The Democrats nominated Tilden ®f 
and Hendricks (p. 789) and the Republicans Hayes and 
Wheeler (p. 790). The platforms showed no distinct 
grounds of party struggle, except that of tho ins and the 
outs. The election turned on the votes of the Southern 
States in which the reconstructed Governments still held 
their own or claimed to do so ; and the extra-constitutional 
device of an electoral commission resulted in a decision in 
favour of Hayes and Wheeler. As a part of the result, 
some arrangement had been made for the settlement of the 
Southern difficulties, for Grant immediately withdrew the 
troops from Florida, South Carolina, and Louisiana, and 
the reconstructed (^foverninents of those States surrendered 


without a struggle. All the Southern States were now 
Democratic ; the negroes had every right but that of 
voting ; and even this was permitted to a sufficient extent 
to throw a veil over the well-understood general state of 


affairs. Colorado, the thirty-eighth State (and the last, Admis- 
up to 1887), was admitted in 1876 and took part in this“®?°f 
election. 


322. The Hayes administration was a welcome period 
of calm. The main subject of public interest was mone- 
tary, and much of it was due to the change of conditions 
during and since the w’ar. In order to sell bonds during 
the war it had been necessary, not only to make the 
interest very high (in some cases 7*3 per cent), but to sell 
them for the Government's own depreciated paper. The 
Act of 1869, to restore the public credit, pledged the faith 
of the United States that the bonds should bo paid in coin. 

This had seemed very inequitable to some, but was 
acquiesced in. When the price of silver had fallen, in Domon- 
July 1876, to 47d,, a ratio for gold and silver of 20: 1, tizfition 
and it was found that an Act of 1873 had dropped 
silver dollar from the coinage, the people jumped to the 
conclusion that this was a trick of the bondholders to 


secure a further advantage in the payment of their bonds 
ill the more valuable metal only. It was useless to urge 
that for forty years before 1873 the silver dollar had been 
token money, and that its average coinage liad been only 
about $150,000 a year ; the current was too strong to be 
resisted, and Congress passed (1878) an Act to restore 
the silver dollar to the coinage, to comi)el the coinage of 
at least $2,000,000 in silver per month, and to make the 
silver dollar legal tender to any amount, l^ho Act is 
still (1887) in force, in spite of the recommendations of 
successive presidents and secretaries of the treasury for 
its repeal. The operation of refunding had been begun Ke- 
under the Act of July 14, 1870, authorizing tlio issue of 
5, 4^, and 4 per cent, bonds, to take the place of those at 
higher interest which should be payable. This first refund 
ing operation was completed in the year of the resumption 
of specie payments (1879). The issues were $500,000,000 
at 5 per cent., $185,000,000 at 4J, and $710,345,950 at 
4, reducing the annual interest charge from $81,639,684 
to $61,738,838. One secret of the success of the Govern- 
ment and its high credit was the persistence of the people 
in urging the payment of the national debt. The work 
was l^gun as soon as the war was ended ; before all the 



V ' 1870-1887.] UNITED 

soldiers had been sent home $30,000,000 of the debt 
hardly a month has passed since with- 
reduction of the total amount. Between 1865 
and 1880 the debt fell from $2,850,000,000 to about 
$ 2 , 000 , 000 , 000 ; and, as it decreased, the ability of the 
Government to borrow at lower interest increased. About 
$ 200 , 000,000 of 6 per cent, bonds fell due in 1881, and 
the secretary of the treasury (Windom) took the respon- 
sibility of allowing the holders of them to exchange 
them for per cent, bonds, redeemable at the pleasure 
of the Government. This privilege was extended to 
about $300,000,000 of other bonds, giving a saving of 
$10,000,000 interest. The 4J per cent, bonds of 1870-71 
($250,000,000) are not redeemable until 1891, and the 
4 bonds ($738,000,000) until 1907. Roughly stated, the 
whole debt, deducting cash in the treasury, is under 
$1,400,000,000, about $1,100,000,000 being interest- 
bearing, the remainder non-interest-bearing, paper currency 
of diiibrent kinds. 

Election 223 . In 1880 the Republicans nominated Garfield 
of 1880. Arthur (p. 787), and the Democrats Hancock 

(p. 789) and English. Again there was no great distinction 
between the party principles advocated. The Democrats, 
naturally a free- trade party, were not at all ready to fight 
a battle on that issue ; and the Republicans, turning the 
contest to the point on which their opponents were divided, 
succeeded in electing their candidates. They were in- 
augurated in 1881 ; and the scramble for office which had 
/narked each new administration since 1829 followed 
(§ 202). The jKuver of tlie senate to confirm the pre 8 ident\s 
nominations had brought about a practice by which the 
appointments in each State were left to the suggestion of 
the administration senators from that State. The senators 
from New York, feeling aggrieved at certain appointments 
in their State, and desiring the prestige of a re-election 
by their legislature, resigned. Unfortunately for them the 
legislature took them at their word, and began to ballot 
for their successors. Their efforts to be re-elected, the 
caucuses and charges of treachery or corruption, and the 
newspaper comments made up a disgraceful scene. In 
Assas- the midst of it a disappointed applicant for office shot the 
sinatien president (July 2 ), and he died two months later. Vice- 
President Arthur succeeded him (S 117), and had an un- 
eventful administration. The death of President Garfield 
called general attention to the abominations of the system 
under which each party, while in oflico, liad paid its pai'ty 
expenses by the use of minor offices for its adherents. 
Civil The president’s power of appointment could not be con- 
reform trolled; but the Pendleton Act (1883) pnvnitted the 
re orm, make appointments to designated classes of 

offices on the recommendation of a board of civil service 
commissioners. President Arthur executed the law faith- 
fully, but its principle could hardly be considered estab- 
lished until it had been put through the test of a Demo- 
cratic administration; and this consideration undoubt- 
edly had its influence on the next election (1884). The 
of 1884. itopublicans nominated Blaine and Logan, and the Demo- 
crats Cleveland and Hendricks. A small majority for the 
Democratic candidates in the State of New York gave 
them its electoral votes and decided the election in their 
favour. They were inaugurated (1885), and for the first 
time in more than fifty years no general change of office- 
holders took i>lace. The Pendleton Act was obeyed ; and 
its principle was applied to very many of the offices not 
legally covered by it. There have been, howevei, very 
many survivals of the old system of appointment, and each 
of them has been met by a general popular disapproval 
which is the best proof of the change of public sentiment. 
At least, both parties are committed to the principle of 
civil service reform. There is a growing desire to increase 
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the number of offices to which it is to be applied ; and 
the principle is making its way into the administration of 
States and cities. 

324 . At home and abroad there is not a cloud on the ^ 
political future of the United States in 1887. The 
economic conditions are not so flattering ; and there are 
indications that a new era of struggle is opening before 

the country, and that it must meet even greater difficulties 
in the immediate future. The seeds of these may perhaps 
be found in the way in which the institutions of the 
country have met the new economic conditions which came 
in with the railway in 1830. 

325 . Corporations had existed in the United States Corponk 
before 1830, but the conditions, without the 1 ail way ortionsin 
telegraph, were not such as to give them jironounccd ad- i 
vantages over the individual. All this was changed under ytatgg 
the new regime ; the corporation soon began to show its 
superiority. In the United KStates at present there are 
many kinds of business m which, if the individual is not 

very highly endowed, it is better for him to take service 
with a corporation. Individual success is growing more 
rare; and even the successful individual is usually suc- 
ceeded by a corporation of some sort. In the United 
States, as in England, the now era came into a country 
which had alw^ays been decided in its leanings to indi- 
vidual freedom; and the country could sec no new^ de- 
parture in recognizing fully an individual freedom of 
incorporation (§ 215). Instead of the old system, under Freedom 
which each incorporation was a distinct legislative act, 
general provisions were rapidly adopted by the several 
States, providing forms by whicli any group of persons 
could incorporate themselves for any purpose. 1 'he first 
Act of the kind was passed in Connecticut in 1837, ami 
the princijde of the English TJmited Liability Act ot 1855 
w^as taken directly from it. The change was first embodied 
in New York in its constitution of 184G, as follows: Cor- 
porations may be formed under general laws, but shall not 
be created by special Act, except for municipal purposes 
and in cases wdjen», in the judgment of the legislature, 
the objects oi the corporation cannot be attained under 
general Jaws.” The general laws were for a Jong tune 
merely directions to the corporators as to the form of the 
certificate and the i)lace where it was to bo (lej»osiled. 

The New York provision w^as only a development of the 
principle of a statute of 1811 applying to manufacturing, 
but it is an instance of wJiat was taking place all o\ er tlie 
country. 

326 . The consc(juent freedom of corporations wus also Dart- 
influenced by the law, as expounded by the Suiirerne ( -ourt 

of tlie United States in the “ Dartinoutli College case ” 

(1819), whoso piincifile has always be<m the object of 
vigorous but unsuccessful criticism The States are pro- 
hibited by the constitution from passing any laws winch 
shall alter the obligation of contracts. This decision licld 
that a charter w^as a contract between the {State and the 
corporation created by it, and therefore unalterable c\ce]>t 
by consent of the corporation. The States weic careful 
thereafter to insert in all charters a clause giving the State 
the right to alter the charter ; but tlic dceismu lui^ tended 
to give judges a bias in favour of the coipor.itions in all 
fairly doubtful cases. Corporations in tin*. Vnited States 
thus grew luxuriantly, guarded by the constitution, and 
very little trenched upon by the States. 

327 . American corporations have usually been well 
managed, and very much of the extraordinary develoj>- 
ment of the wealth of the United States has been due to 

them. But a corporation wliicli holds $400,000,000 ofCorporatei 
]»roporty, owms more than one State legislature, and has a 
heavy lien on several others, is not an easy creature to con- 
trol or limit. Wars of rates between rival cori)orati'/ns 
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claiming great stretches ot territory as “ their own,” into 
which other corporations must not intrude, are startling 
things to any people. The rise of a corporation, built 
upon the ruins of countless individual business concerns, 
and showing that it can reduce railway corporations to an 
obedience which they refuse to the State, is too suggestive 
of an imperium in imperio to be pleasant to a democracy. 
The States, to wliich the whole subject legitimately belongs, 
confe.s.s their inability to deal with it by leaving Congress 
to pass the Inter-State Commerce Act (1887), intended to 
fetoj) the encroachments of railway corporations on indi- 
vidual rights ( 55 106 ); but the success of even this measure 
is still <juito doubtful. 

328 . Still more unhappy have been some of the effects 
of the new regime on the relations between employers and 
employed. The substitution of a corporation for an indi- 
vidual as an employer could not but affect such relations 
unhappily, at least for a time ; but the freedom and power 
of tlio corporate employers strained the relations farther 
than was at all necessary. The first clumsy attempts to 
control the corporations, by limiting the percentage of 
their profits, led to the artifice of ** watering,” or unneces- 
sarily increasing, their stock. In good years the nominal 
dividends were thus kept down to an apparently normal 
percentage. When bad years, or increasing competition, 
began to cut down the dividends, the managers wore often 
forced to attack the wages, or increase the dutie.s, of their 
employees. The “ bad years ” began to be more numerous 
and constant after the financial crisis of 1878 had sot in ; 
and the first serious effects ai>peared in the “ railroad 
strikes of 1877.” 

329 . For many yoais past, the drift of population had 
been towards an urban life. Taking the town of 8000 
inhabitants us the lower limit of urban pojiulation, we find 
that 3‘8 per cent, of tlie population was to bo classed as 
urban in 1790, and that the percentage had risen to 22*5 
in 1880. If towns of ^000 inhabitants had been taken as 
the loAver limit, the uiban population in 1880 would have 
been 13,000,000, or more than 25 per cent. It may be 
thought that the policy of protection, of abnormal stimula- 
tion of manufactures, had something to do >vith this tend- 
ency ; but it is noteworthy that tlie increase during the 

'generally free-trade period of 1840-60, from 8*5 to 16’1, 
was the greatest of any twenty years, unless we take the 
]>eriod 18.50-70, half free- trade and half protective, when 
the percentage rose from 12 5 to 20*9. Whatever may 
have been tlie cause, tlie tendency is indubitable, and its 
effects in increasing the facility of organization among the 
employees of corporations, whose fields of operation are 
generally urban, are as easily to be seen. 

330 . Some of the corporations were controlled by men 
who were believed, in some cases on the best of evidence, 
to have gained their control by the defects of American 
corporation law, particularly by the privilege of the 
majority of stock-holders to use the \ihole stock almost at 
their discretion, even for the wrecking of the road and its 
n uirchase on terms ruinous to the minority’s interests. 
Disresjiect for ** property rights ” thus acquired was apt to 
extend to otlier corporate property, acquired legitimately : 
in thq railroad strikes of 1877, there were cases in which 
citizens usually law-abiding watclied with hardly-concealed 
satisfaction the destruction of such jiroperty as belonged 
to corporations. Further, the neutral position of the 
United States had brought about the transfer of consider- 
able Knglish and other foreign capital to the United States 
to be iine.sted, under corporate privileges, in cattle-ranges 
or other industries connected wuth Western agriculture. 
The American managers of these corporations, feeling little 
responsibility to any power except their foreign employers, 
permitted themselves to take liberties with individual 


settlers and their rights wliich arrayed a large parj of the 
agricultural population of the West against corporate pro- 
perty. Finally, the differential rates made in private, even 
secrc!^ contracts, by railway corporations all over the 
country, had gathered up passions of all sorts against the 
corporate “ monopolies.” The anchor of agricultural con- 
servatism, usually a safe reliance in the United States, had 
ceased to be of service in this matter. An order, the 
“Patrons of Husbandry,” said to number 1,500,000 mem- ** Patron 
bers in 1874, had been formed with the avowed object of of 
checking the common corporate enemy ; and, though its 
prominence was short-lived, its influence remained. 

331 . The growing power of corporations, and that at a Anti- 
time when the democracy had just shown its strength most wonomk 
forcibly and to its own satisfaction ; the evident tendency of 

the corporations, especially in the protected industries and 
in transportation, to further combinations, such as “pools” 
and “ trusts”; the consequent partial disappearance of that 
competition which had seemed to be a restriction on the 
power of the corporations over the individual ; the power 
and disposition of corporations to cut wages down when- 
ever dividends made it noceswsary to do so ; the half-under- 
stood, but heartily dreaded, weapon known as the “ black 
list,” by which combinations of employers, especially of 
corporations, drove employees inclined to “ agitation ” out 
of employment ; the general misgivings as to the wisdom 
or honesty of the State legislatures, in which the power 
over corporations was vested ; the unhappy influences of 
the increase of urban population over the jury system ; 
the complicated systems of appeals which bad grown up in 
American law, with their opportunities for delay or per- 
version of justice by wealthy and determined corporations ; 
the altered character of American labour, which was now 
largely made up of a mass of immigration hardly yet fully 
digested, and more apt than American labour had once 
been to sock hel[) in .something else than individual effort, 

— all these influences made up a mass of explosives which 
became seriously dangerous after 1880. It was no longer 
so easy for the individual to defend himself against cor- 
porate aggres.sion ; if it had been, the American working 
man was no longer so apt to trust to an individual de- 
tenco; and labourers began to turn to combinations against 
corporations, though these combinations were even more 
promjit and successful in attacking individual employers 
than in attacking corporations. 

332. The trade unions, which retained most of the con- Trade 
servative influences of their generally beneficiary nature, unions, 
wore not radical enough ; and a local Philadelphia society, 

the “Knights of T.abour,” w^as developed into a national “Kmght 
organization, following the usual American system of local of 
“ assemblies,” with delegates to State and national conven- ' 

tions. With but 52,000 members in 1883, it claimed 
630,000 in October 1886, and 1,000,000 at tbo beginning 
of 1887. Its general object was the union of all classes 
and kinds of labour into one organization, so that, “ an 
injury to one being the concern of all,” the oppression of 
even the humblest and weakest individual might be 
answ'ered by the sympathetic action of more important 
and, if necessary, of all cla 8 .sos of labour. The “ boycott,” 
an imported idea, was its most successful weapon : the firm 
or corporation which oppressed its employees was to be 
brought to terms by a refusal of all members of the national 
organization to buy its productions, or to deal with any 
one who bought or sold them. Such a scheme was directly 
subversive of all social protection or security ; and yet it 
had gone on for nearly two years before it came plainly 
to public notice (January 1886). Boycotts increased in 
number; local assemblies, intoxicated by their sudden 
success, went beyond the control of the well-intentioned 
head of the order ; the passive obedience on the part of 
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the members^ which was a necessary feature of the system, 
evolved^ class of local dictators, or “rings,” which were 
^ irresponsible as well as tyrannical ; and the business of the 
country was very seriously threatened all through the 
years 1886 and 1887. 

333 . Law has begun to pronounce distinctly against 
both the black list and the boycott, as well as against the 
systems based upon them. There can be no doubt of the 
cruel tyranny which the new system of labour organization 
tends to erect not only over its enemies, the class of em- 
ployers and those working men who are not of the order, 
but over its own members. But the demonstration of the 
illegality and tyranny does not alter the conditions of the 
problem, of which it is but a single phase. How are tlie 
English common law, its statutory development, and its 
jury system, to exist when a great mass of the population 
is discontented, distrustful, and under the dominion of a 
secret public opinion, and when the way does not seem to 
bo open for a removal of tlieir discontents except by the 
serious curtailment of the corporate system which has 
been so powerful an agent in American development and 
Phenow wealth The great American republic, then, seems to be 
entering upon a new era, in which it must meet and solve 
a new problem — the reconciliation of democracy with the 
modern conditions of production. 

3ibll0* The works treating of the vailous phases of the hiatory of the T^nltefl States 
traDbv 7unii(M‘0U8 tlmt oulv the iiutncH of the leading authonties can be f;i\en — 

* ^ 'I he Instoilca of the Unite d States by Ilancioft (to 1784), Pitkiii (to 1797), Unmsay 
(to 18M), Hildreth (to Bradford (to 1840), Tucket (to 1840), SiienHer (to 

i8.j7), Biyaiit and Gay, Schouler, Von Holst, nifrftlnson; M'MuKter, of 

the Amei hnn People, Oilman, Ihttoiy of the Amertean People, Wlnaoi, Nannhee 
mul Critieal IhHoip , Willlaiiis, Slatewiau’it Mununl , 11. H Bancroft, //ta/o; « of 
thePat7jH Coasf, The Amentan Comnionvrealtli Serwit, Koue, Trmts relating to 
the Colonies, and Ameruart Archives; I’ooie, Fedeial and .Slate Constitutions, 
Jlmionl, Jhstoi ical ColUrtiom , Neill, Fngltsh Colonnatton in Amerua; Dodf^e, 
Jingltsh Colonies in America , Colonies tn Ameriea, Biiikc, English 

Settlements tn America, Holmes, Annals of Ameiicn; (tialoim, JJtdory of the 
United StatiS, MatNhall, fhstoip of the Colonies, Palfiey, History of Nae Eng- 
land, raikinans U'oiXs, (lOidoii, Jlistoiu ot the Jndejiendeme of the VnUed 
Etatef, Wiiisni, Itiadn'i Unndhook of the Heiolutim, Caiiinprton, Battles or the 
Jteeolulum, Llullo^^, H'ai of Amervan Jndepmilinee, trothinKham, Rise of the 
Repaid u , Stoiy, Commenianes , Chultnors, Annals of the Colonus, and Revolt of 
the Colonies , Scott, Constitutional Ltheitu in the Colonics; Journals of Cmvfi ess, 
177/f-SU, ‘iunals of Conmen, 17b>'J ISVt ; Rigistei of Debates in Comness, , 

Conor* ssional OIoIk, lH‘S.l-7‘2, Conqi esstonal Jifioni, 1872-87, American .Stale 
Pa/nrs {to IHUf) , livnUm, Ain tdifed Dehaies of (*()»{// m (to 18.‘>0), United States 
Statutes at Imi ge , Revised Statutes of the United States , Niles, Weihly Register, 
1811 4(», Tribune Almanac, 1838 87; Appleton, Annual Cyihpivdia, IHtJI-KO, 
Spoffoid, Amenian Ahnanar, 1878-87; .M'l’heisoii, Political Manuals, (iieelej, 
PolitmC Tej-t-Jtook, JHiiO, Cluakcy, Politieal Cuiloptvdia, IKdO; Hamilton, 
Republic of the United .states, lienton, Thitty Yeats' Prew ; Young, AmeiUan 
Statesman, John-ton Jlistoru of Ameiuan Politics; Slanwood, I/istorg of 
J'f evidential Elections, I’oiter, Constitutional Hidory, Stojy, Commentarus on 
the Constitution , Kent, Comment aru» on Ameruan Law; WhiirXm, Comnum- 
taii’S, l>uer, Constitutional Jnnsprudence; Biow-nson, Ameiuan Republic; 
Multord, The Nation, The Fideralxst ; Jamcaon, Constitutional Convention; 
“Ceiitr, ' lit public of Republics, Tinkei, Rlaeislone's Commentaries ; CiiriiK, 
Jltsloiif of the ('vnvtitution, Baneioft, Hfstori/ of the Constitution , Klliot, Debates, 
Cooler, Constitutional Limitations, Ta ration, and Constitutional Law; Sedgwick, 
Statutorv amt Consttfutunial Law, Bump, Notes of Constitutional Decisions, 
Wilson, Comp esstonal Government; Flake, Amencan Political Jdens , M‘Ciaiy, 
Eleition Laus , Koiei, Jntei-.'<taie Law, Liinijilieie, Ameitcan Government; 
Counting the Electoial VoU, ITAf-lVb; M ‘Knight, Electoral Ei/stem; Dillon, 
Mwinipal Corjnuations ; Moiae, Citirenship; J.aloi, Politnal Cyelopwdia; Biii- 
nol, Seltl.TiKTit of the North- W*st Tenitom, 1847, Flint, Geogt aphu and History 
of the Mississippi Valleu, 18*28, Tliatories of the xanoiia Stales, Bisliop, Jlistoiy 
of AmertLan AJanuJai lines; Seyhert, AXitw/ifa/ Annals, Pitkin, iStrtX sen of Vuw, 
lhll>, lie Bow, fndustnat Hetord of the South and HW, I8'»2, Eiahtg Yeais' 
J^ioauss of the UiiUtd i^ates, 18(>1 ; Fust Cintury of the Republic, 1876; Conn- 
peudium of the Census, foi ISflO, I8({0, 1870, and 1880. Walkei , 'lei^eaae vle/ffj» 
1874 , Seillniei's .^atistieal Atlas, 1881, Reports of the Bureau o/ .Sieaeulfr^, 
1866-87, Lyman, Diplomacy of the United States; Tie.scot, Diplomaiy oj the 
Revolution, and Diplomatic J/istorv, 1797 1801 , Bukei, Diplomatv Jfistom, 
186J-6'», Reports of the Secretary o f the Tieasuru; Cooper, History of the Navy 
(to 185*1), Linmons, Ilistoru of the Navu (to 1853), I'lSible, Jitstoiy of the Amei ican, 
Flag, Uoosevelt, Naval Jitstoiy of the War of 1S13, Hovnioji, History of the 
Nam, 1861 65, PoiUi, Naval History of the Cirit War, Williams, History of 
* the i\rgio Race; Wilaon, Rise and Fall ot the Blare Poieei , (Jnodi 11, JSlatei y and 
Anti Slavery; TTurd, Law of Freedom and Bondage, Hammond and otheis, The 
Pro-Slaieiy Argument, Stephena. Mar between the ^ates , Blaim*, T'lrentg leais 
tn Congress, Gfheial Retards or the Cint War, Ribelhon Reioid, PeiKonnl 
Nanatives of (riant, Sherman, M‘Clellan, ,T E .Tohnston, Hood, and Beauiegaid, 
Repot Is of the Committee on the Conduit of the B'rtr; .Seilbiici, Cairijutit/us of the 
Civil War. Battles and Leaders of the Civil War, Ccante de VixAi, Jlistot y of 
the Civil War tn America; Greeley, American Con diet , Draiwr. History of the 
Civil Ba/* , Pollard, Lost Cause; Davis Rise and Fall of the Cmifedeiate Govern- 
ment, American State Papers on Finance (to 1828), Holies, Financial Histoiy 
of the United States; Sumner, History of Aimiican Cnrreniy; Gouge, Paper 
Mourn in Hu Umtid States; Spalding, /vej/aZ 'Vender Paper Money ; Knox, United 
l^ates Notes; If C. Adama, Public Debts, Gibbons, Public Debt of the United 
Elates, Hi polls of the Seen tarif of the Tieasury; W'cHh, Internal Revenue Com- 
mission Report 1866; Taussig, Protirtion to Young Industries, nnd Histoiy of 
the Present Tariff, 1860-8*1; Voting, Tanff Legislation of the United Elates, 
1870, Hadley, Railroad Transportation; Paoi, Railroad Manual , Adams, liail- 
ronils then Ongin and Pioblems, Huiison, Railways and the Republic, Llj, 
Labour MovemeiU in America ; Reports of the BuraHUs of Statistics of the vaiioua 
States. 
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Tlut Vresiderds and Vice-Presidents of the United Stairs. 


Terms. 

Preddents. 

Vlce-Picsldents 

1789-03 

1. George Washington, Va. 

1 John Adams, Mass. 

1798-97 

George Washint^on 

John Adams 

1707-1801 

2 iTolin Adatna Muss. 

2. Tboiuas Jefferson, Va. 

l80l-4»'» 

3. Thomas Jeffemon, Va. 

8, Aaion Burr, N Y. 

IKO.'MKl 

Thomas Jeffeison. 

4. George Clinton, N Y 

1809-18 

4, James Madison, Va. 

George Clinton {d. 1812). 

1813-17 

•fumes Madison 

5. Elbiidge Gerry, Mass {d 1814). 

1817-21 

5. James Monroe, Va 

6. Daniel D. Tompkuis, N.Y. 

1H2J-J5 

James Monroe 

Daniel D Tompkins. 

1825-29 

6 .lohn Quincy Adams, Mass 

7 John Caldwell Calhoun, S C. 

1829-3 i 

7. Andrew Jackson, Tenii, 

Joiin C. Calhoun, (i*e8 1832). 

8 Mai tin Van Biiren, N Y 

18.13-87 

Amliew Jackson. 

1837 41 

8 Martin Van Bnicn, N Y. 

0. BIcliaid Mentor Johnson, Ky. 

1841-45 

0 William Ileniy llanisun, 0 
{d. 1841) 

10. John Tylei 

10 Jolm’rjlcr, Va. 

1845-40 

11 James knox Polk, 'j'enn 

11 Geoigft Mimin Dnllu'*, Pa. 

1840-53 

12 Zaelmvv '1 ayloi , La. id. 1850) 

13 Millaul Fillmore. 

12. Millard Flllmoie, N.Y 

1853-67 

14 Franklin Picue, N H 

33 WIlliHin Bufus King, Ala 
(rf 1853) 

18.57-61 

15 James Buchanan, Pa. 

14. John Cabt 11 Bieckinildgu, ky 

1861-65 

16 Abialuim Lincoln, 111. 

16 Hannibal Hamlin, 5fe 

1865-69 

Abraham Lintoln (</ 1865). 

17. Andrew Johnson 

Hi. Andiow Juiiiivm, Tcan. 

1869-73 

18 UIj.sNCH Simpson Giant, HI 

17 Sebuylei Colfax, Tnd 

1873-77 

Ulysses S. Giant 

18 Heiiiy Wilson, Mass {d. 1875) 

1877-81 

19 Kutheifoid Blielnml Haxes, G 

19 William Atmon V\ heelii , N A 

1881-85 

20 James Abiam Gaitleld, 0 
(4. 1881). 

21. Chester Alan Arthur 

20 Chestei Alan Arthur, N \ 

1885-89 

22 Glover Cle\ eland, Y, 

*21. Thomas Andrews HemiiukH, 
Ind {d 18H5). j 


The follo\viiif( mragraphs oontHin a senes of biogia^iiiieal notes 
on American public men, furinshing details of interest wbieb couhl 
not without ineonvenieuce have been incorporated lu the foregoing 
continuous history. 

Allen, Ethan, was born in Roxbury, f*f)nn , Jnn. 10, 1737. He removed 
about 1760 to Vermont, whoie he heuinie a leadei of the Verniontcih, 
or “Green Mountain Boys,*' in their struggle against New lork In 1775 
he was the leadei of the party which surpriseil Titi>nderc*gn lie was 
captured in 177'>, sent to England, and not ext hanged until 1778 He died 
at Burlington, \t., Feh. 12, 1789 He had pnhiished a nnnilioi of somewhat 
eccentric pamphlets, either personal or attacks on Uhrwtinnity --See 
: ^\mx\Cu American Biography, y(i\ \ 

Andkew, John Albion fi8is-i8C7), governor of Massachusetts fiom I86i 
to 18(»6, was hoin at Windlmm, Mo , May 31, ISIS ITc became a graduate 
of Bowdoin College In 1S37, and was ndnuttod to the bin iii Boston in 1S4() 
He entered political life as a W^hig, and the intensity of bis anti-slnvory 
convictions stood in his way until 1859, when he was sent to the State 
legislature. In 1860 he wm tdeded governor Foreseeing tlie coming 
struggle, he oigani/(‘d and eiiuipped the militia of tlie Stato, and urged the 
oUiei New England governors to do likewise Lincoln's i all foi troops was 
received :it Boston, April 15, Andrew had volunteers in motion the next 
inortiing, "n the aftcriioou of the 16th three rcgimcxits weie leady; the 
Massachusetts SiK*h left Boston on the 17th, fought Its way thiough Balti- 
more on the loth, and reached W'ashington the same day All thiough the 
wai, Andiew's devotion tn Ins duties was tniicfntigubli , and it is to his iiifin- 
ence that Massucliusetts owes her place of prc-eniineTii’(‘ in that gn'iit stiugglo. 
He died suddenly of apoplexy, Getohei 30, lv867 I* W (‘handler has written 
a memoir of Andri‘w, and A H Brown a sketch of his ofllcial life 

Aknold, Bknj-dict, was boin at Norwich, Gonn , .bin 3, 1710 Tfis dls 
position was iiniuly in his boyhood. When the i«;vo]ntionnry wai broke 
out, he entered the army, and soon heeonie a colonel He was sent witii 
H detachment thiough the Alaine wilderness to assist Montgoineiy, and was 
severely wounded in the assault on (piobee in Doeeinbei, 1776 He was 
discontented heeuiise his jnomotion was slow, and still muie hecaiise he had 
not suilieieiit opportunity lot iieeiininiy advantage DistingUiHliing himself 
at Beinis Heights and Stillwater, tlioiigli thou under arrest, lie asked and 
obtained coiiiinami of tlio post of West J’lniit. the key to the IIiidBon river 
He olTeiixl to lictiay this post to ('linton, but the negotiations were det^'ctcil. 
and Clinton’s agent, Andii'*, was captiiied and liang'ni as a spy, while Arnold 
escaped to the Biitish lines He was gixm a rank in the British army < or- 
responding to tliai wliiili he had aliandoiied, anil eoinnmnded two plimder- 
iiig expeditions It was not easy to indiioe oilier British otIlu’iB to serve 
with him, and he went to Kngland, where ho seems not to have fared much 
bettor. Ifd died in Loudon, June 14, iSUl His l.ife, luSpaik's American 
Biography, gives the usual Anierioaii estimate of him , Init a more apologetic 
biography, by a desLendunt, lias re« eiitly been published 

Arthur, chesthu Alan (I83n-18SG), piesideiit fioin issi to msri, bas born 
in Fairfield, Vt , Oetobei 6, 183(1, Ins fatliei lieuig a lia]»tist miiiHtci who 
liful immigrated from Ireland. After gnulnating at Liiion (’ollege in 1848, 
he was a teacher for several years, and was admitted to the bin in New 
Vork in 1853 He rapidly obtained repute as a lawyei, parlKuluiIy t»y his 
manogonient of the eases of fugitive slaves; and, as <piaiteiriiHt>tei-gi neiul 
of the State of New York during the fiist two yeais oi the (ivil war, 
charged with the duty of arming, equipping, and tiiinspoiting the t loops of 
the State, lie obtained a lepniutioii even liigliei Ho Ik^miijc an lotiio 
political lender in tiie Bepnblican organi/ation «)f N'< w York i ity, and was 
appointed eolloetor of tho port by Ihesideiit Grant in 1871 Refusing to 
abstain from active political work, he was n*nK>v<‘(i in 1878 by I’lesiiieiit 
Hayes; and in 1880, when Gniileld liud been iioniin.ited by the Bepnbliean 
conventu/n, Arthur was nominated for tJio vi< «j jin sideney, in tndei to 
propitiate the suiqiorteis of Giant He was clei tfd with Garfield in Noieiii 
her and iUHiigiirated in tlio following Mnicli. and lictanio president when 
Garfield died (Sept 19) Hu proveii an exi*eption to the rule that vli t pres* 
dents BiiLcceding to tlie oillee of president havo been failures Tti him be- 
longs the credit of a quiet, dignifle«l, and sueeeasfiil adniinistratioii of pnbli* 
affairs, and, above all, the nieej»tion of the loform of the civil seiviee 
system He carried out tho J*endletoii Act for that piirisise with honest 
good-will, and gave it an imiietiis which it is iioi likely evei to lose Ho 
quietc'd tno growing ill-feeling la tween his country ami others as to S«»iith 
American affairs Tho presence of British ropnsi ntatfvus at tht hundredth 
anniversary of the surrender of a British army at \oiktowri had a certain 
awkwardness, until the president’s tact and good feeling relieved the pressure 
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by ordering that the coromonles should close with a general salute to the 
Hntisli flag, ns a special mark of American respect fur the (iiireit. He 
finished his term m fth the high respect of all parties, and in the Kepubllcan 
convention of 1884 was the loading comjietitor fur the nomination, which 
flni^ly fell to Hlaine Ifu died in Now York city, Novoinlier 18, 11^. 

Bbll, John, whs born near Nashville, Teiiu , Feb. Ifi, 1797, and died near 
the same place, 8ept 10, 1809 He graduated at Nashville in 1814, became a 
lawyer, and soi ved in the bouse of reprcsontati\e8, 1829-41, and in the senate, 
1847-09, acting as secretory of war from March to October 184L He was 
nominated foi the presidency in 1800, and was defeated. 

Benton, Tho.mas Hart (1782-1808), was honi near Hillsborough, N.C., 
March 14, 1782 Reniuving to Tennessee in 1799, be studied law. was 
admitted to the bar, au<l entered tlie life of a frontier lawyer and polltlciatL 
Andrew Jackson, then the leading figure of Nashville, made him his aide-de- 
camp, and obtained for him the command of a I'eiiiicssee regiment 
Quarrels and a stivot-flght la 1813, in which Jackson was nejirly killed, made 
Tennessee an unpleasant residence for Benton, and, after two years of service 
as lieutenant colonel of a United Ataies regiment, he settled In St l^uls, Mo 
P'rom 1821 to 1801 he served as United States senator from Missouri. During 
all this period lie was one of the must prominent incmliers of tlie senate He 
became a recogni/ed leader of the Democratic party, and on the entrance of 
Jackson Into iiatioiml politics, he liecunio one of his wai'mcst supportci's 
Benton's knowledge of Spanish luud-law made him an authority on all sub- 
jects into which that question entered ; and his sympathy with tlie feelings 
at the Western settlers made him their mouth-piece on all such matters as 
the proposed annexation of < iiogon. His pronounced aversion to all foi ms of 
paper currency procured him tlie popular iiaiiie *‘01d Bullion,*' in which he 
took great satisfaction Benton was always a pronounced Union man, and, 
when the slavery struggle had gone far enough to make the thought of dis- 
union a political possibility, his supieniacy in Missouri was ovci. He was 
(lefentcd, after forty ballots, in the attcnijit to retuni to the senate for a now 
term in 18.01. ilo served in the house of representatives, 18.93-00, but was 
defeated Ju the next election as well as in the election for governor in 1890 
He died at Wiishingtou, April 10, 18A8. He has left two works of political 
value. 7’Atrfy IVars m f/ic Untfed SfatM Setiaft! (2 vols ), and a most useful 
Abridgment of the Dfibatex i« Congrem from 1780 until 1800 (16 vols.).— See 
Koosevell’s Lite of Jientou, in the Amerioan Statesmen Series 

Boone, Daniel, born in Bucks county, l‘n , P’eb 11, 1730, emigrated to 
North Carolina, penetrated tlie wilderness of Kentucky and liegan the 
settleinuut of tiint region, and died in Missouri, Sept 20, 1820 ITnicttercd, 
but of strong native intolligeiice, simple honesty, courage and coolness, lie 
ha>4 bocome the type of ids clasi 

Bkaoo, Braxton (< 1810-1870), American ofllecr and general in tlie Con- 
federate service, was liorii in Warren County, N.C , about 1810 He gi'adiiatiHl 
At West Point in 1837, served in Florida and elsewheie for several yeais, 
and so distinguished himself in the Mexican wai, particularly at Bueim 
Vista, as to 1*011011 the rank of lieiitonaut-colonei by brevet. Ho resigned 
and retired to private life m 180(5, liut eiiteicd the Confederate service ut 
tile outbreak of the civil war with tlie rank of brigadier-general. He com- 
manded at I'eiisacola, but was transfer] cd to the west lu 1802, soon reaching 
the full grade of general in command of the department of Alississippi Just 
after Lee bad begun his first attempt to invade the Nnrtli in the east, Bragg 
began a similar attempt in the west. Passing to the cast of the Union lino 
lu southern Teuiiessec, he inuved iiorthwerd into Kentucky, threatening 
Ciiioiniinti, and ronmlnhig in Kentucky from August until Octolior. *lhe 
battle of PerryviUo (Oct 8) foiced liliii to retreat into Tennessee, but he 
carried off enormous truiiiH of captur'd jiroperty and booty, lieturniiig late 
in the year towards Nashville, lie met Itosecnuis iu the battle of Aluifrees- 
boro or Stone Kiver (Dec. .31, 1802-Jaii, 2, J8(J3) It was very iiciirly a drawn 
battle, but itosecrans hold the ground, and slowly gamed possession of the 
important point of Chattanooga during 1803 Following Bragg beyond ft 
into Ceorgiii, be was met and i»euteii m the battle of Ciiickaiiiauga (Kept 
19-20, 1803), and Bragg, pui suing in his turn, formed the siege of Chat- 
tanooga. Grant replaced Itosocians, and beat Bragg ii* i\w battles of Look- 
out Mountain and Missionary itidge (Nov 23 20, 1863). i*elioving the Union 
ni'iiiy Bragg was then succeeded b> Johnston, and took little further active 
part iu the war The Confederuto pn^sident, llavls, iTtainod Bragg at Rich 
mond as inilitaiy adviser Ho died at Galveston, Texas, Sept. 27, 1870. 

Breckinkiikjk, John CAHKIJ4 (1821 I 870 ), vice-president of the United 
States from 18.'>7 to 1801, was iiorn iicui Levingtoii, Ky , Jun. 21, 1821. He 
was admitted to the bar, solved as major in the jifexicaii war, and was a 
Democratic inoiiilmr of tlie iiouse of ropi oscntatives from 1851 to 1859. He 
was elected vice-prosidont 111 1800 Ijv the Domocrats In 1800 he ivas iiomin- 
uted for the prosidoncy by tlie Southern w mg of tlie Domocrntlc party, but 
was defeated FJeoted United States seiiatoi , he took his scat at tue special 
session of July 4, 1801, loft it (Aug. 0) to enter the Coiifcdorato aniiy. and was 
expelled fi(»m the senate Doc. 4 He solved ut Murfreesboro and Cliicka- 
maugu, and in the east, and in 1865 iiecame the Confederate secretary 01 war. 
F'ora time ho was 111 Europe, but lotnnicd m 1808, and died May 17, 1875. 

Buckjnuham, William Alfred (18U4 1875), governor of Connecticut, was 
born in Lebanon, Conn , May 28, 1804 In iK'is he was electtHi governor, and 
served until 1800 lie icfiised further rc-election, and retired to private 
life until 1809. wlion the Itepuhl loans of his state sent liiin to the United 
States senate, where he lomainud until 1870, the your of his death. His 
energy and (orosiglit, us tlio “war govonioi" his State, did for Cou- 
nectieut wiiat Amlrew’s did for Masscuhuseits 

Burnside, amrkose Emdutt (1824 I 88 I), Q,^AK.i'a\ in the Federal array, 
was born at Lilicrty, Iml., May 23, 1824. After graduating at West Point 
ill 1847, ho served in the Mexican war and on fiontier duty until 18.93, when 
he resigned. For five years lie was engaged iu the maiuifactuiu of fire- 
arms iu Rhode Island, and for the next tliiee years in the management 
of the Illinois Central Railway Company, He entered the ci\il war us 
colonel of Rhode Island vuluatueis, was given coiiiiiiaiid of the land forces 
operating ou tlio North Carolina coast, ut Ruuiioke Island and elsewhere, 
iiiid as inajor-genernl commanded tlie miitli corps of the army of the 
Poimmac iu the Antietiuri <‘ampaigii Ilis nmnngcmcnt of tlic left wing in 
the final battle lias been sevei'ety criticized by .MTTellan, on the ground of 
hia slowness M hen M'Clellan was lelioved of the conmiaiid of the ttrni> iu 
November 1802, Burusule was made his successor. He undertook to follow the 
direct load to Ritdimond, across the Rappahannock and thiuiigh Fredericks- 
burgli He had haidly reached Falmouth, opposite Fiedericksburgh. when 
Lee had begun his lines of defence 011 the hills behind Frcdericksuurgb. 
Bmnsides nimy ciossed the river Dec. 10-11, and Lee made the assault De- 
cemiior 13 Fianklln on the left broke through the (Confederate linos. Imt 
could not hold his ground , Suniuer and Hooker led their men to the mcost 
dreadful slaughter of the war. On the night of the 1.0th of December the 
Union forces were withdrawn across the river, and Bimiside lesigned his 
command lute in the following mouth, being succeeded by Hooker. Burn- 
side served in the w'est dm mg the year 1803, and commanded the ninth corns 
under Grant during the final Virginia cammlgus Rn-euteihig civil life, he 
served as govenior of Rhode Island, 1806-09, and as United .States senator, 
from 1870 until liis death lu Rliudu Islandi September 13, 1881. 
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Burr, Aaron (1756-1836), vice-president of the United States from 1801 
to 1805, was born at Newark, N.J., Feb. C, 1766, being the son of Rev. 
Aaron Burr, piusident of Princeton College, and grandson of Rer'. Joiiathaii 
Edwards. He graduated at Princeton in 1772, served as an otticei* in tha 
revolutionary army, Itccumiiig Ueuteuant-colonel, and in 1779 resigned and 
studied law. He began practice in Now York, where the leading lawyers 
wete aisfrauchised or under a cloud by reason of Toryism, and was siicccssfol 
almost at once, his leading competitor being Hamilton. He was a Re- 
publican United States senator, 1791-97, and introduced into the Republican 
paity of his State that semi-military organization which now marks all 
successful parties. Presidential electors were then generally chosen by 
State lecislatureB, and Burr’s skilful management obtained a legislature in 
1800 with a Republican majority. IBe Itepubllcan leaders at Washington 
at once named him as the candidate to be voted tor with Jetfei son. All the 
Republican electors voted for the two, giving them a majority of the elec- 
toral votes, 73 each. But this, as the constitution then stood (1 1 20), elected 
neither ; the house of repi-eseiitativos was to choose between them. The 
house had a Federalist majority, and was disposed to make Buit president, 
in order to baulk Jefferson and his party. It was not until tlie SOth ballot 
that Jefferson was chosen, and Burr never recovered his party's confidence. 
He was not re-nunilnated in 1804 ; and in the sniiie year lie shot his great 
rival, Hamilton, in a duel near New York city, lu 1807 he was tried for an 
oxpediliuii against Mexico, but was acquitted. For some years he lived 
aiiruad, but in 1812 he returned to New York city and resumed the practice 
of law' He died on Staton Island, N.V., Sept 14, 1836 Buns great 
ability, hiB inllnence ovei young men and over women, the immoraiil> of his 
private life, the inlshirtuiies of his career and the stoical patience with 
which he boro them, have made him a remarkalile figure in Aiiiericau 
liistory He is buried ut iTiiiceton, N.J —See J'artoii's Mre of Burr^ 
Knapp's Life (\f Bun, Davis's Memoir of Burr, and Private Journal of Burr, 

Colfax, SOHirvLLK, vice-president of the United states fioin 1869 to 
1873, was imin in New \ oik city, March 23, 1823. At the age of tliirteen he 
lemoved to South Bend, Ind., studied law, became a newspaper edit 01 , and 
entered political life as a Whig, aftei wards a Republican. Defeated bi the 
Coiigression.'il election of 18.51. he was successful at the next, and served in 
the house of representatives fiom 1855 to 1869. Ho was sptuikor of the 
house from 1803 to 1869 In 1868 he was iioraiiiated by the Repuidicaiis 
for the office of vice-president, and was elected, serving until 1873 He 
died Jun. 13, 1886. See Martin's Mfe q/ Coljax (1808). 

Oram FORD, William 1Iaiiui*(, American statesman, was bom in Amherst 
county, Va., Fell. 24, 1772, but removed to Georgia wliile still a boy He 
WHS admitted to the bar, seived in the State legislature, 180.‘>-7, iu tlie 
United States senate, 1807-1.3, as riiinistet to Fiance, 1813-10. us scirotary 
of wai, 1815-10, and os secTetary of the tieasury, 1816-2.5 lie w.a8 one of 
the leading aspiiants to the pi esident'y in 1816, Imt MouiOe obtained the 
nomination by a smiill majority As the end of Monroe's seeond tenu 
approached, it was thought that (^'rawfoid would rertainly be his surcessor. 
Iu 1823 he was Ktiickeu with paialysis, but his friends tndeavoiiied to con- 
ceal bis condition, and pressed him for the caucus nomination in 1824 He 
obtained it, but it did him little service Indeed, the struggle leally put an 
end to the Congressional ( aucus as a nnmuiating body. On his defeat he 
ictired from national politics, serving os State Judge in his own .Htatc from 
1827 until he <lied at Eliiertoii, Ga., Sept. 15, 1834 See J. Ji. Cobii''> Mmel- 
lames, p 131. 

Garfield, James Auram (1S31-1881), pi*e*si(l 0 ijt of the I mted States 
ill 188], was born ut Oraiigt., D , Nov 10. 1831 )Jis fathei died in 1833, 
leaving Garfield’s mother to support four children, of uliom the future 
president was the youngest He learned the trade of utaipcntei, earning 
some little additional money by working as a wood-chopper and asa <lriver on 
the canal At the age of eigiiteeu, he entered a village seiniiiarv. working 
at his trade and at odd jobs for hisowii support. After prci>;u Ing himself lor 
college, he earned himself in like nianiici through Williams College, giadu- 
atiiig in 1850 He then hecanie a piofcssor in, and, after one presl- 
dcMit of, Hbiim (\>llegc, 0., where he icmuined until 1K01 During this 
period he studied luw', and was ndiiiitled to the bar He hud also become 
a lecogidzed leader of the Kepiiblicuii party of the Stab', beim; elct ted to 
tlie State seiiaie for iS0O (51 Entering the army ns colonel of an Gliio 
icginient in 1801, he served in Kentucky ami Teimesset', s(»on becoming 
bngadier-gcncidl and chief of staff to General Rosccians At ( liiLkanmuga 
he iiarticnlariy distiuguislied himself, riding to Thomub's hcad-qinirteib after 
the retioat of tlie rest of the army, and taking jiait in tlie gallant stand 
made by “the Rock of Cliickamaugu " For his services ho was piumoted 
to the lank of umjor-goncral He lesigned in Decctnboi iS(>.3, to take his 
sent ill tlie house of ic])icscntativeb, to wldch he liud been elet ted by his 
district in norlhcin Ohm This seat he never really left Ilo was re elected 
steuilil^ fur the leuiaiiulcr of his life, his last tciin closing with the date 
of his inauguiation as piesideiit Just hefoie tldh last event in hit. (.arecr, 
he was elected United .States senator by the legislature of (ibio, but never 
took his seat From lus entrance to Cniigrcbs in 1803 he was one of tlie most 
prominent Republican members ; mid iu 1875, when the Repniilicans became 
for tlie first time since 1800 a minority m the lower House, ho itecuine their 
lecognizod lender there In the Ropnblicuu convention of 1880 he was ulti- 
mately nominated )»y .399 votos out of 7'50, and in November he was elected 
by HU electoral vote of 214 to 15.5 for Hnnccn'k He bud always protested 
against the system which made the adviic of admiuistiation senutuiB the 
controlling factor in Appointments to oifito; and yet, from the luumeiitof 
his inauguration, ho found himself entangled in a conflict at>out appoint- 
ments with the senators from New' York In the midst of the newspaper 
excitement on this subject, a disappointed office-seeker shot tlie iircsideut in 
the Baltimore and Potomac railway station, July 2. 1881 After lingering 
thiough a Washington summer, he was removed (^pt. G) to Lung Branch, 
wliere ho died 011 Sept 19. 

Grant, Ui.vs.ses .Simpson (1822-1 aRi), lieutenant-general lu the United 
States armv and president of the United States fiom 1869 to 1877, xvas born 
at Point Pleasant, 0 , April 27, 1822. Ho had but a slight education iu his 
early youth, but graduated at West Puiut in 18-13. He served in the Mexican 
war with credit, and in routine service until 1854, when he resigned, having 
tlieii the rank of captain. His attempts to engage in farming near Nt Louis 
and in the leather trade at Galena, 111., were not successful ; and, when the 
civil war bloke out, ho was the last man whom his brother officers would 
have picked out as the coming hero of the war. With some difficulty he 
obtained a commission ns colonel of an Illinois regiment, but W'as soon ad- 
vanced to the nuik of brigadier-general, having liis head-ciunrlers at Cairo, 
III FYum tills point ho made incursions into the hostile ten’ltory, hia first 
serious affair being at Belmont, Mo., Nov. 7, 1861, which was at liest a tlrawn 
imttle. The Confederate line ran through soutbcni Kentueky, and was 
penetrated by the Tennessee river, of whose month Grant had possession. 
Estimating tiie opportunity correctly, he obtained permission, with much 
difficulty, to attempt to secure control of the whole Tennessee river Flafr 
officer Foote, with seven gunboats and a number of transports, conveyed 
Grant’s force up the river and captured Fort Henry, which commanded tlio 
point where the Confederate line crossed the Tennessee river (Fel) G, 186^ 
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A distance of but seven miles separated the rifle-pits around this fort from 
those of Fort Donelsou, which comnuuided the point where the Confederate 
line crossed the Ouuiherlimd river. Marching overland with about 16,000 
men, Grant Invested Fort Donelson, and began the first Federal siege of the 
' war. The surrender of the fort (Feb. 10) broke Up the Confederate line 
and forced it back into southeni Tennessee. Grant was more popiflar with 
tlie general public than with his superiors, and his experience with them 
wus so unpleasant that lie asked to ho relieved. Matters were patched up, 
and he was allowed to push southward. Here the battle of IMttsbnrgh 
Landing, in wliich Grant seems to have been taken by surprise, intenslfled 
the doubts his superiors had of his capacity, aud he was fur some time under 
a cloud, Halleck assuming command himself, and really retiring Grant for 
some mouths. A fully counterbalancing result of the hatUo was the establish- 
ment of perfect sympathy between Grant and Bbermaj^ who had shared its 
dangers and what odium had come out of it. Grant himself has written 
that, in the Mexican war, his service "gave no indication that he would 
over he equal to the command of a brigade/* and that in 1861 ho "had 
never looked at a copy of tactics since his graduation.” His tminlng for 
supreme comniond was now completed, aud it had qualiflod him for the 
ilefence of (Corinth, to wliich all his subseauent successes may be dii'ectly 
iracecL Left tliere almost in Isolation, and exposed to the attacks of all 
the forces which the Confederates chose to bring against him, his suc- 
cessful battles of luka (Sept, 10, 1802) and Corinth (Out. 8-6) left him 
master of the route along the ^kfiBsissippi. In January 1863 Grant and 
Sherman succeeded in taking the west bank of the Mississippi to a jioint 
opposite Vuksburgii. Failing to reduce the city from tills point, Grant 
crossed the liver below Vicksburgb in April, and began the remarkable 
campaign which ended with the surrender of Pemberton. It showed tliat 
he liud strategic ability as well os lighting power, and that he was able to 
discern the charactcnstics of his opponents and to calculate on their prob- 
able errors, and it gave him an ufilcial as well as a popular respect whic'h 
ho never lost. Followed by the victories of Lookout Mountain and Mis- 
sionary Kidge, it made him the acknowledged leader of thoCnited States 
armies, and liis appointment as lieutenant-general and commander-in-chief 
was a foregone conclusion. When Grant assumed command in Viridnia in 
March 1864, Lee’s unaccustomed tendency to maintain a strict defensive 
showed his imderl^ng cousciuiisnesa that he liad before liim at last a man 
who was ready and willing to answer an attack by a counter-attack. Grant’s 
military ability had now I’cached its highest developments * he handled his 
120,000 men with as complete control as lie had shown with his 15,000 at 
Donelson. It is not probable tliat anything hut the vigour and intensity 
of Grant’s operations could have met successfully the problem oflfered to any 
commander by Lee Ijchind iiitreiichmeuts arranged by himself and maniied 
by tlie army of northern Virginia, or could have reduced that army to the 
conditu>n whudi it presented in the wintei of 1864-66. The end of the war 
and the death of Resident Lincoln left Grant the foremost man of the 
North and West, and it was really inevitable that he should be elected 
president in 1868. From tlio inomont of Lee’s sui render the people had 
shown a disposition to put upon Ids shoukiei'S any woik wliich called for 
prompt completion Tlie Itepuiilican loaders relied on him to liold all that 
liad been secured by the var until the Congi'essionnl plan of reconstruction 
should be fully earned out, and he did the work as probably no otlier man 
could have done it liis public life is really the history of the coiiutry for 
the eight yeaiH after 1869, and Us errors were largely the result of the 
intrusion of some of his best porsonal qualities into it The rule in the 
civil service still w.is that of appointment by favour of the ijolitical leaders 
of the dominant party; Grant, hewildciod by the eonstaut aud tremend- 
ous pressure for appointments, undoubtedly scleeti'd some men wlioi^ere 
no credit to liis administration , Mhou the appointment had boon made, bis 
own bitter experience of unjust criticism led him to look with suspicion 
ou any accusation against those whom he had appointed , and his military 
habits of niiquestioniiig obedience gave him a tendency to expect the same 
thing fmni men in polities, and to regard independence as a Boii of treason, 
dis«[unUfylng the man guilty of it for any useful critic ism. Ills second term 
was theicfoio filled with scandals which are likely to overshadow the solid 
and enduring achlo\emeuts of his thst RtUiriug to private life, ho found 
needed vest iii a tour of the woild ; ho was, however, a candidate for the 
Ilepnidiean nomination for the presidency in 1880, ana engaged iii business 
in whieh he liad no expeneriee, and III whicli lie lost his all Attacked 
by an mcniable dlsiase, be spent his last fow' niontlis of life In tho prepura- 
tiun of Ills autobiography, knowing timt its sale would be so large os to put 
his family out of reach of pecuniary distress. Me died at Mount M'Grogur. 
N.V., July 23, 1885. 

Hancock, Winpteld Scott (1824-1886), American officer, was born In 
Montgomeiy tonuty, Pa , Fell 14, 1824 He graduateii at West Point in 
1844, served with credit in Scott's campaign in Mexico an<l on frontier duty 
until 1861, wlieii ho licld tho rank of captain. Having been a)>poiuted briga- 
dler-goncral of volnntceis in 1801, he served iii tho army of the Potomac 
tlmiughoiit its existence. For distinguished seivice on tlie peiiiiisnla and at 
South Mountain and Antietam, ho was given a division and the laiik of 
major-general, and In 18(i3 he was placed in conirnand of the second corps 
for his services at Fredericksbuigh and ( hancollorsville Ills crowning gloi y 
was won at Gottysburgh. Ileytiolds fell on tlie first day, and Uaiieock was 
sent forward by]deade to arrange the line until the eotnmaiidei could arrive. 
Gn tho second and third days Huiicook couimaiuled the left centre, on 
Cemetery Ridge, where, just in tho moment of victory, he was severely 
wounded Ho received the thanks of (jongress, and leturiied to the com- 
mand of his corps early in 18(U, in time to take pait in (h'ant’s campaigns of 
that year. He distinguished himself again and again at the Wihlerness, at 
Spotsylvania, and in the Cold Harbor and Petersliuigh operations. At the 
end of the war ho commanded various departments, liaviug been made a 
major-general in tlie i-ogular army. From September 1867 to March 1868 ho 
commanded tlie department of the Gulf, under tho Roi onsti iietion Acts; and 
certain onlera issued by him, paiiictilarly tlioso of Nov 29 and Doc, 5, 1867, 
declaring Unit tlic military power wus meant only to uphold, not to control, 
tho civil power, and declining to exercise arbitrary powers, wore so satis- 
factory to the Democratli. party that Iti 1880 it nonilnatod him for tiic presi- 
dency. He was defeated by Garfield, but lotaliiod his position as senun 
major-geneml of the aiwy, and the warm regard of the country. Jle died 
at Governor's Island, N, Y., Feb. 0 , 1886 

Hendkicks, Thomas Andrews (1819-1885), vice-president of the Hnited 
States in 1886, was born in Muskingnin county, O , Sept 7, 1819 He re- 
moved with ids father ti3 Shelby county, Ind , in 1822, graduated at Hanover 
College in 1841, and was admitted to the liar in 1S4.3. Ho was a niomlior 
fif tho State legislature in 1848-49, a Democratic member of the house of 
representatives, 1851 and cominissioncr of the laud office, 18.56-69. He 
served as United States senator, 180.3-69, and as governor of Imilana, 
1373-77. in 1876 ho wus nominated for the office of vice-president liy tho 
Democrats, imt was defeated In 1876, 1880, and 1884 he was a prominent 
caDdidato for tho nomination for the presidency ; aud in 1884, when Cleve- 
land was nominated, he consented to take tho nomination fur tiio vice- 
presidency, and was elected. He died at Indianapolis, Ind., Nuv 26, 1885. 
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Hood, John Bell (1831-1879), American officer in the Confederate ser- 
vice, was horn at Owingsvllle, &y., June 29, 1831 He graduated at West 
Point iu 1863. and continued to serve in the United States army until 1861, 
when he entered tho Confederate service. Rising rapidly from a first- 
lieutenancy to the command of tho Texas brigade, he distinguished himself 
on the peninsula, in tho seven days’ battles at Antietam, and at (^ettysburgh^ 
where he lost the use of an arm. He was now a major-general, and was sent 
to command a division in Bragg’s army. Ho took a leading part in the battle 
of Chickamauga, where he lost a leg, but returned toduty witliin sixmoutiis. 
He commanded a corps during Johnston’s retreat before Sherman, in the 
emly months of 1864 ; and, when Davis had decided on removing Johnston, 
Hoot! was appointed to the command of tho army. Ho accepted reluctantly, 
and his position was not a pleasant one He succeeded a general in whom 
the army had confidence; no was to ic verse that genet aPs policy, and he 
was to carry out a plan of campaign wineb had been prepared for him by 
the Cotifeilerato president His obedience was painfully accurate. He 
assuniod the oflensive as soon as he took command, fought several severe 
battles, and soon found himself under necessity of evacuating Atlanta (Sept. 
2, 1864). Shcnnaii had outflanked lilm ; and the Confederate administration 
came to the dosiicrate resolution of ordering him to move west and then 
north into Tennessee. Ho was checked at j«Vanklin, whore he lost many of 
his liest officers , and in tho final battle of Nashville (Dci* 15) his unny was 
(oimpletely lieatcn, and almost lost its organization I’lio command of its 
lemnants was tiansforied to General Richard Taylor, and Hood retired from 
active service. He died of yellow fever at Now Oi leans, Aug 1879. 

Hull, Iha ao (1776“184.‘J), naval officer, was born at Derby, Gonii , Mui‘ch 9, 
1775. In 1798 ho became lieutenant in tlie new navy created by Congress 
diirtng the difficulties with France, lie served with credit in the W’ost 
Indies and Mediterranean, and, on the outbienk of wai ni 1812, was captain 
of tho frigate "Constitution.” By skilful seamanship lie escaped the close 
pursuit of flvo British vessels, and on Aug. 19 he captured tho British frigate 
"Guerrlere” off Nowfouiidland. after a (ontUct in which the "Gucnloro” 
was ao seveiely cut up that Hull was forced to bin n her A gold medal was 
given him by Congi'ess He died at Philadelphia, Feb. id, 1843 
Knox, IIkniiy, major-general in tin* Ameiican revolutlonai y army, was 
bom at Boston, July 26, 1760 Beginning life as a bookseller, he com- 
manded an independent company iu Boston, and was made an engineer 
and artillery officer by Washington ni the opening of tlie i evolution Under 
hiB charge the artillery aim of tho service came to be of essential value 
He was ni.ide secietary of war in 1785, and Wasluiigioii, on hecoming 
president iu 1789, gave him tlie same office under the new Goveninient He 
icsigiied in 1794, aud retired to private life in Maine. Ho died at I'homaston, 
Mo., Get 25, 1806 —See Drake's /^/c of Knox (1874) 

Lawrence, James (1781-1813), captain in the United States navy, was 
bom at Burlington, N .1 , Oct. 1, 1781, and entered the navy os a midshipman 
m 1798. He commanded the "Hornet” in the capture of the "Peacock,” 
Feb 24, 1813 Placed in command of the frigate " Uhtsapeakc,” lie accepted 
the challenge of Captain Broke of the " Klmunon ” to a single battle, off 
Boston harbour. The " Chesapeake” was captnied, and Lawrence, mortally 
wounded, died June 6, 18J3 - -See Irving's Spaninh Paperx^ vol ii 
M’CLELLAN, Geouuk BlilNTON (1826-1886), general in the United States 
anny, was horn at IMnladolphin, Dec 3, 1826. He graduated at West Point 
m 1846, solved in the Mexican war with such ability as to win the bievet 
of captain, and attained full rank as captain in 1855 liis services until 
1867 were mainly Btieiitiflc, with tlie exception of a military report on the 
orgam/ution of Euiopean armies in 1866, the result of a commission from 
the Government to follow tho progress of tho Crimean War. In 1867 he 
ivsigned and cntcix‘d the service of a Wcsteiii railway, hecoming its 
president At the onthreak of tho civil war he was engaged by Ohio as 
major-general commanding her volunteers, and was soon given the same 
rank luthe United States army by J'resideiit Lincoln it fell to M’Cleliaii 
to cross into West Virginia and begin the canipiiigii there, which lie did 
during the early summer, tlie cainpaigti ending with the siiiTciider of tho 
Confederate forcci at Rich Mountain and tho expulsion of tlio opposing 
amiies from his department, on July 14, 1861 Tills sudden and brilliant 
siiccesR, lollowed almost immediately by the collajise of the Mauussus 
campaign against Kiihiiiniid, bioiight M'Clellan into notice as the iiioht 
likely leudci torestoio puhlJc euiilideiicc in the army of the Potnniao Hi' 
wus called to Wushington, given command of the aiiny, and, when Hcott 
letired, was made coniinnndei of all the ainiies until .Maitli 1862, when his 
ooinnmnd waarediued again to the anny of the J’utoniuc Tho winter of 
1801 62 was Rtiont m organ izing liLs new ariiiv, and in the spring ho was at 
last almost forced, by public outeivaml tlio inipntience of the udininiatra- 
tiou, to attempt tho task of wielding tho weapon winch ho hud treated. 
Following what seems now the most feasilde method of allatk on RichtiKiiul, 
M*t3ollan appeals to have begun with little umlldenco in the administration, 
and it was not long hefoie tJie administration lost confldence iu him His 
campaign on the peninsula is historical , hut the time involved slumld he 
taken carefully into neconnt in estimating ArClelliiirs abilities It was on 
Sept 2 that ho wus iccalled ami given cumiiiuml of “all the troops for the 
defum c of the enpital ” Ho found the urniies in ill most complete confusion , 
he organized and united them, marched them thiough Maryland to its 
noitherii holder, att.iiked Leo’s icar so vigoioiihly at Month Mountain ns to 
force him to turn and light, and defeated him after a two ilays’ h.ittle , and 
all this woik was ilonc in llfteeri days. Sept 2 17 He was n-inoved, how- 
ever, Nov 7, 1862, for slowness in pursuing JiCe, and Buinside luicanie his 
snecesRor APClellun was nominated for the piusulemy in 1864, and had 
much difficulty iu roeomilmg tho peace platform of Ins p.iitvwjth hisoun 
feelings Defeated hy hiiicoln, ho letired to piivuie Imsinoss us a civil 
onginuer, iu which he was very successful. Ho was elec U d gia<*iiior of New 
Jeracy jn 1877, serving 1878 81. He died at Orange Mountain, N J , G(t 29, 
188.5, Iho literatuie in attack and deft nee of his niiliiaiv lepntntioii is 
voluminous , for his own veisioii of his i arcei ate Own Ston/ 

Mahct, William LkaRNKD (1786 1857), was hoin at Stmluidge, Mass, 
Dec, 12, 1786 He graduated at Bmwii X mveihity in lb08, was atimitti'd to 
the bar in 1810, and liegan prcictiio at Tioy, N V He soon hei iiiio n loading 
Democratic politician, and ono of the "Alliany regomy'* which win. 
BiipiMised to control tlie action of the patty in New \ork Ntiitc He was 
United StutcR senator in 18.11 .32, and tliii mg Ins term m iiu ideiitally made 
use of the phrase so freiiuently afterwards heard, "'I’o the vicloi belong the 
spoils” He lesigned to liccomc govoinor of New Voik, lsl3 39 lie was 
secretary of war under P«dk, 1846 49, and sedti.iry of »(ato under I’lene, 
1863-57 As secretary of state lie t fuidiictcd with rucccsh tlic Kos/ta case ni 
1804, involving a collision with Aiisti la on tin suitjei t of the riglit of expatria 
tion All his political leanings w’eie to that hianili of tJm Democratic party 
ill Now York which made the stiength of the m w Itcpuhlicnii party iu 1856, 
and ho would have been its natural leader if he had followed his own 
convictions on tho Kansus Nebraska idll lie licvsitated, and other men took 
hiR place. Ho died nt Ballston Sjm, N.i , July 4, ls.57 — 8eo Jenkins's 
Goormon qf New York ^ 

Mason, George (17'26 1792), momhci of l ^ j«ederal convention of 1787, 
was born in Fairfax county, Va., in 1726. lie served in tlie Virgmia couveii- 
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tlon in 1776, and drafted its Declaration of Bights and Plan of Government. 
Hia most conspicuous service was in the Federal convention of 1787* of which 
he was a member. 11 e took port in most of the debates, and exerted a strong 
indueiice on the decision of almost ever)' question befoi'C the convention. 
Some of his strongest utterances were on the subject of slavery, and his 
language on one occasion (Aug 22) might have served as a model to an anti* 
slavery orator of later times lie was dissatisfied with the constitution, 
and opposed its ratification. Ife died Oct. 7, 1792, 

MsAbi!:, OKonaE Gokikin (18ir>>1872), general in the Ignited States army, 
was born in Cadiz, Hpain, whei e his father was an agent of the United States 
navy, Dec. 80, 1816 De graduated at West Point in 1886 and, after serving 
but Olio year in the army, resigned to begin practice as a civil ongineer 
lie was froquently employed by the Government, and re-entered its military 
service in 1842. Ife served with distinction on the staffs of Taylor and 
Scott in the Mexican war, ami in scientific work. At the outbreak of 
the civil war ho was placed in command of a brigade of volnuteeTs, soon 
rising to the command of a division, and joining bis fortunes permanently to 
those of the army of the Potomac He led his division tlirough the seven 
days’ battles, being severely wounded at Glendale, through uie Aiitietam 
campaign, and at Fradericksbiirgh, whore he particularly distinguiBhed 
himself. At Ohaucellorsville he commanded the fith corps; and when 
Hooker resigned the command of the army, and while the army Itself was 
in hasty movement northward to check Lee's iiivasiou of the North in 1808, 
Meade was appointed to the comniaud. He accepted it with the gieatest 
reluctance, and altogetiier from a seuse of duty. He hod inclined to fight 
on tho line of Pipe <7ieck, to tlie south of Gettysburgb ; hut Revnolds fell 
into collisiuti with Lee’s advance at Gettysburgb, other corps hurried to 
support, and Getty sburgli became historical, \vhon Grant assumed general 
ci>minand in 18(i4, Meade continued to command the army of the I*otoinac 
under lifin, and mutual good-feelmg enabled them to maintain this delicate 
relation without friction, and with the best results. At tho close of the 
war, being major-general in the regular army, he commatided the military 
division r>( the Atlantic until bis death at Philadelphia, Nov 0, 1872 

Mumtooeuhv, IliClUHi), was burn near Bnphoe, Ireland. Dec 2, 1736, 
and die<l in the iissauU on Quebec, Doc 81, 1776 Tie served in the British 
army from 1754 to 1772, when he retired, emigrated to America, and settled 
in New York, marrying the daughter of It. B Livlngaton. He was 
appointed a brimidier-generul in the Ameiican army in 1776, uud, for his 
services in Oanaiia, was made a inajor-geiieial tho same year. 

MoiiQAN, Edwin Dennison, governor of New Vork, was boni at Wash- 
ington, Mass , Feb 8, 1811 After a siiccessrui cAroer as « nierehant in 
Hartford, Conn , and New York city, be aeivod in tho New York State 
senate, 1860-6.1, and was chuiriiian of the Bepnhlieaii National Committee, 
1860-04. Elected governor of New Yoik in 1868, he served through the year 
1802, supervising the raising and equipment of ab<mt ‘:2U,000 soldiers. Ho 
was United States senatoi, 1808-09 Ho died Kob. 14, 

MoliTilN, CILIVRR PKRKV (1823-1877), One of the lenders of tho Bepub- 
lictin party, was born in Wayne < ouiity Tnd , Aug 4, 1828 He wos ailmittod 
to the bar in 1847, and was elected a circuit Judge in 1862. He had been a 
Demoi’rnt, but became a Ropublicaii in 18.').'), and was the Bepublicuiit nndidate 
fur the guveruorsbiii in 186(i He w'us defeated, and in 1860 was iiominaied 
for the office of lieutenaiit-govcrnor, with the understanding that tho 
governorship candidate was to be sent to the Cnitod States senate, if possible. 
This arrangement took effect, and Morton whs left to fill the office of governor 
througliout the civil war. He was aitive and snecessfiil in raising troops 
for the sup(K>rt of the Federal (hivernnieiit, and bold, almost to recklesBiiess, 
in his means of action He know, or at least believed, that liis political 
opponents In tho State woie deternnned to support the Confederacy by 
refusing to supply any inuie troops to the Federal Goveriinieiit , and the 
meeting of a hostile legislature in 1868 brought matters to a head The Bc- 
publicaiiB left the legislature, thus leaving their opponents without a quonim; 
tlie governor ordered money for war CNpeiiscs to be borrowed on the credit 
of the State; tile Deinociutie attorney -general and the State Supiemo Court 
held that this was illegal, but the indomitable governor borrowed the money 
on Ins personal responaibilitv, and miiiiaged the State governnieiit without a 
IcgisUtiire. Tho borrowed money was afterwaids repaid by the Static In 
1866 lie was elected to the rnited States senate, and roinaiiied till his death, 
taking a prominent part in every debate, and exercising a strong influence 
on the party policy. Ho iiitioduced tho lesnluUoii for the repeal of the 
twenty-second joint rule, winch had governed the count of tho electoral 
votes since 1865. He died at Tiidianapolis, Nov 1. 1877 

I’lNCKNEY, CHARLES (1758-1822), Aiiicritiiii Statesman, was born at 
Charleston, S C., March 9, 1758 He was admitted to the bar in 1779, 
was a dolegato to tlio i.'ontincntul Congress, 1777-78 and 1784-87 , a delegate 
to the Federal I'oiiventioii of 1787 , governor of South Carolina, 1789-92 and 
3796-98, United States Bciiator (Democrat), 1797-1801; iiiiinster to Spain, 
180,V6, governor of Stiuth Camlitio, 1806-8; incniber of the State legislu- 
tiue, 1810-14 ; and member of tlie house of representatives, 1819-21. Ho 
died at Chuilestoii, Feb 2.'i, 1S22 

riNOKNEY, (^IIAKLBS Coi'ESVVORTH (1746-1826), boni at CTluirleston, SC, 
Feb 25, 1746, and died at tho saiiio place, Aug lb, 1826. He was educated 
at Oxford and the Middle Temple, served with diatiiictiou in the American 
evolutionary arm Y, was one of the envovs to France lu 1787, and was tho 
Federalist candidate for the presidciiey in 1804 and 1808. 

Pulaski, (?asimiu, I'ount, bom in Lithuania, March 4, 1747, joined in 
tho insurmetlon of 1769, escaped to Turkey lu 1772, and was induced by 
Franklin to emigrate to America in 1777 He served In tho battles of 
Brandywine and Gevniautow'n. receiving the rank of brlgadier-geueial lor 
hiB gallantry, and was placed in command of the cavalry. Forming a 
separate corjis, known as Pulaski s legion, lie wont to the South, where he 
coininnnded the cavalry in the assault on Savannah. He was mortally 
wounded, and died Dot. 11, 1780 —See Spark’s Life Pxdaski 

J^UTNAM, Israel, was born at Salem, Mass, .Ian 7, 1718, removing to 
Pomfrot, Conn , in 1739. Courage, strong will, and kiiowlodgo of men rather 
than of books soon made him n leader among nis neighbours , and his shoot- 
ing of a wolf by torch-light in a cavern in which she liail sought refuge has 
almost become a nursery story In the Fieiich and Indian w’ar he became 
one of the must renowned of the '‘rangers ” or partisan soldiers, who fought 
Hie Indians with their own weapons ; and at the end of the war he bad 
reached the rank of lieutoiiant-colonel of tlie Connecticut troops At the 
outbreak of the revolutionary war, one of tho fuiu* luulor-gencrals' commis- 
sioTiB w'as given to Piitiiani He was an active leader at Bunker Hill, 
coinmamled at New Y'ork, and in the battle of Long Island, and was put in 
charge of the Hudson nvor defences in 1777, being the first to see the 
strategic importanco of West Point He died at Hraoklyn, Conn., Maj' '9, 
1790.— See Liw» by Cutler, Humphreys, and Peaboily. 

Schuyler, Philip, American general, was l>orn at Albany, N. Y., Nov. /sO, 
173.3 He was of an old and wealthy Dutch family, and in early manhood 
iiocamo a leader hi the affairs of tho colony of New Vork Ho reached the 
rank of major in the French and Indian war. and at the beginning of tho 
revolutionary struggle was made one of the American major-generals Ho 
took part in the expedition against Canada in 1776, but ill-health compelled 
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him to retirp. He took the leading part in preparing to meet Burgoyne's 
expedition in 1778, but troops hml to be called In from other States, and he 
was subjected to jealousies which thwarted him at every stop. N eyertheless, 
his arraugomeuts were so complete that ho liad really checkmated Burgoyne 
before Congress superseded him in tho command by the appointment of Gates, 
who reaped all tlie glory which should have accrued to Schuyler. Retiring 
from the army, he served for three years in tho Continental Congi’ess, and In 
the United States senate, 1789-91 and 1797-%. He died at Albany, Nov. 18, 

1804 —See his L\fe and Tttnes, by Lossiiig. 

Seymour, Horatio, governor of Now York, was born at Pompey, N.Y , 

May 31, 1810. He was admitted to the bar in 1832, but never practised 
law, having a large private property. He soon became a leader of the 
Democratic party of the State, serving three terms in Hie State legislature 
alter 1842, one of them as speaker. He was elected governor in 1852. In 
1862 he was nominated again, and liis success alarmed tho national 
administration with a fear tliat the great State of New York would nuw 
be lukowai-m or unfriendly. Ho proved to be one of the best of the “war 
governors,” active, zealous, and prompt in raising and forwarding men and 
supporting the war, though he was accused of adopting tenroorlzing mea- 
sures with the draft mob in New York city in July 1863. lie was nomin- 
ated for the presidency in 1868, but was defeated by Grant, and then 
retired from public life He died at Utica, N Y , Feb. 17, 1886. —See 
Croly’s Life of Sej/nunir and M ‘Cabe's L\fe Heyinmir ^868). 

STEUliKN, FRlKDRIOn WlLHKLM AUGUKT IIKINRICH FERDINAND, BARON 
VON, was burn at Magdcbni^, l^ussia, Nov. 15, 1780. Entcniig tho army at 
fourteen, ho rose to be adjutant-general and staff-officer to Frederick 
the Great After his retirement fiom active service, Deauo induced him 
to go to America, where he was made major-general and Inspcctor-genoral. 

He rendeied eminent service by giving the army its first systematic drill. 

In this department he was the most Importiuit accession which the American 
army received from Kuiopc He settled as a farmer on laml in what is now 
Stenben county, N.Y’., given him by tho State, and died there Nov ?s, 1794. 
--See his L\fe by Kapp, Bowen’s Life in Spark's Amenean Biography, and 
Greene’s German Element tn the War (\fAinerwan Independenre 

Sumter, Thomab, was burn in Virginia in 1734, and died neai Camden. 

S C , June 1, 1832. lie removed to South ('aroliim when a hoy, and cnierea 
the American army as lieiitoiiaiit-coloiiel in 1770. When the Bntibh had 
appaicntly ovcnuii the State he kept up tho struggle, rati eating, when 
haid picssed, to the swamps of the interior. He was made hiigndier- 
gotieral, and thanked by Congi'css. Ho was a lepiescntutivc fui Nouth 
Carolina from 1789 to 1793 and fiom 1707 to 1801, United States senator 
fiom 1801 to 1810, and minister to Bia/il from 1810 to 1811. 

Tanky, Boueu Brooke, chief justice, was born in Culvert county, Md.. 
Match 17, 1777 He graduated at Dickinson (.'oUege in 1795, and was adniittea 
to the bar in Maiyland in 1799 Like many other Federalists, ho became a 
supporter of Jackson about 1824, and was called by him to tho office of 
seeictary of the treasury in 1833 Tho chartci of the Bank of the United 
States contained a clause, allowing the secretary of the trensiiry to ordei the 
revenues to be depusiten in other places than the bank, giving bis reasons 
iberefui to Congress This clause was meant to eovei the case of places 
whore there was no branch bank ; Jackson wimted to use it to cover a 
refusal to deposit any of the revennos in any of the branch banks or in the 
mother bank Tauey gave tlie iiecessarj' orders, and the bank w'us depnved 
of the further use of the revenues Tho seiiato refused to eoufirm Taney 
in hia position, but Ins real work in this office had liecu done. Taney 
Bucceeded MarBliall as chief justice of the Supreme Court Tlie leading in- 
cidents of his career were Ins opinion in tho Dred Seott case, nml his attempt 
in 1801 to inaiiituiii the writ of habeas corivas against President Lincoln’s 
susneiislun of it (the Merryinaii tuse) Ills life has been writUii by Tyler, 
and IS in Van Santvoord’s Lioee of the Chief Justices 

THOMA.H, George Henry (1816-1870), general in the United .States army. 
wa.s born In Southampton county, Va., J ulv 31, 3816 He graduated at West 
Point ill 3840, and served on frontlet duty and in tlie Mexican war. Ills 
fellow officers in the South unhesitatingly entered the Confederate service 
in 1861 ; but be declared tor the Federal cause. He was sent at Ihst into Ills 
native State, and then to the Wcbt, where h<‘ soon rose to the conimaiid of a 
divUioii in the army of tho Cuiiibeiland, with the. rank of major-geiifial. 

Ills victoiy of Mill Hpnng (.fan 19 20, 1862) was the first encouraging event 
in the wai in tho West He led his division in the advance on Nashville, and 
in all the cainiiaigns leading up to the occnpntion of Corinth, of wlm h place 
ho was given conimuiid He was now ri'ally second in coiniiiuud of tho army 
of the Ohio, and distinguished hiiiiself at the battles of Peiryville and 
Murfreesboro, but his reputation was fully made at Chiekamaiiga Wlieu 
tho riglit of tlie army hud heoii routed and was in full retieut on Chattanooga, 
Thomas, who had sustiiluod the hriiiit of the attack of the first day, held iiis 
graund all through tho second day against the whole Confederate army, 
retreated with persistent and stiibboiTi fighting, coverad the lest of tlic army 
and saved it from destruction, and gave so much time for foitification that 
C^hattanooga was found by Bragg to be too strong foi anytlimg hut a Bicge. 
hYom this time 1'homas was in command of tho army of the (’iimherlaiid, « 
and held the centre at tho storming of Missinnaiy Hidgo and in the cam- 
paigns up to the capture of Atlanta. Wheu Hooil undertook to ttaii.sfer the 
war to Tennessee, .Sherman left 'i'homas to opjioso him Thomas gathered 
up all Ills forces at Nashville, and iullicted a chock on the advancing Con- 
federates at Franklin (Nov, 30), hut continued his piepsiiatioiiH for a final 
battle near Niishvillo. Hia nunibci's were equal to iliose of Hood, but he 
persisted in refusing battle until ho had prepared cavalry and made every 
arrungciiieiit for pursuit Public clamou r against Thomas's delay had become 
BO loud that Grant had started from Virginia to assume command himsolt 
when I'homas attacked Hood (Dec. 16), routed him, and kept u]) so merciless 
a pursuit that tho Confederate army was scattered almost beyond recovery. 

In 1869 ho was transferred to the division of the Pacific, whore he died at 
San Francisco, March 28, 1870. Ilfs name has come moie and more to be 
synonymous with all that Americans regard os best m the character of a 
military leader —See Van Horne's JIuttory if the Army of the Cumberland 
Wheeler, William Almom, vice-president of the United Htates from 
1877 to 1881, was bom at Malone, N Y., June 80, 1819. He was admitted to 
the bar in 1843, served several terms in tlie Htate legislature and as piesident 
of tho State constitutional convention of 1867, and was a member of the 
house of representatives from 1861 to 1877. Ho was nominated for tlie vice- 
presidency in 1876 by the Republicans, and was elected, alter a c^'^test 
before the electoral eommissiuii. He died at Malone, June 4, 1887. 

W’ooDBUKY, Levi, was born at Franclstown, N.H , Dec. 22, 1789, and was 
adiiiitteii to the bar in New Hampshire in 1812 He became a leader of 
the Democratic party of his State, was appointed to the supreme court 
of the State in 1816, was elected governor iu 1823, and speaker of the State 
house of represeiitativea in 182.*}, and served in the United States senate 
from 1825 to IB.*!!. lie was secretary of the navy in 1831, and secretary of 
the treasury from 1834 to 1841 Again elected to the United States senate in 
1841, he served until 1846, when he was appointed an associate justice of the 
United States Supreme Court. He died at Portsmouth, N.H., Sept 7. 

See Democratic /feaurie, vols. iL and xii (A. J.) 
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PAKT K— PHYSICAL GEOGRAPHY AND STATISTICS. 
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Physical Gkooiiaphy and Geology. 

The area of the United States extends, throughout nearly its 
whole breadth, from the Atlantic to the Pacilic. The northern 
edge of the vast indentation made in the continent by the Gulf of 
M^ico marks the southern boundary between the nioridians of 
83** and 97®. From the edge of this gulf the boundary between 
the United States and Mexico is partly artificial. Its most e&sential 
feature is rhe liio Grande, which separates the two countries from 
sr 47' N. lat. to its mouth. The boundary between the United 
States and Canada is to a large extent natural ; though artificial 
in the north-east (see map), it follows the St Lawrence and the 
Great Lakes fiom the 45th parallel to the point where the Ihiiny 
Lake river enters L«ikc Superior, and thence pusses up that river 
to a point on the west side of the Lake of tlie Woods, whence it 
goes along the 491 h parallel to the Georgia Gulf. The country, as 
thus limited, excluding Alaska, comprises an area, according to 
the moat recent detorriiiiiations of the Census Bui can, of 3,025,600 
square miles. This total includes 5.*), 600 square miles of ivatcr 
surface (coast waters, bny.s, gulfs, sounds, Ac., 17,200; livers and 
smaller strcBtus, 14,500; lakes^ and ponds, 23,900). The area of 
Alaska is given in the Census Report of 1880 as 531,409 square 
miles, — a rough approximation, differing gieatly from that given 
in the 1886 Rcpnrt of the couiinissioner of the General Land Office 
The total area possessed by the United States is therefore, approxi- 
mately, 3,557,000 square miles. 

The longitude of the most easterly point is about 67® W. ; Unit 
of the most westerly nearly 125”. Tlie parallels of 29” and 49® N. 
roughly designate the position of the country in reference to lati- 
tude. The extreme aoiitlicrn end of Florida, however, extends os 
far .south 118 25® N., while the northern extremity of M.*iine only 
leaches to a litlle beyond 47® N , the laigc triangular area between 
the St Lawrence and the Great Lakes, belonging to Canada, being 
all south of the 49th paiallel. 

As compared with tlio western coast of F.uroiic, neither side of 
America possesses a deefdy indented coast-line. On the Pacific side 
theic IS only one important bay (that of San Fiancisco) betw'eeii 
San Diego and Puget Sound. At San Fiancisco and San Diego 
there are commodious harbours, but 'within the limits of the United 
States there are no other.s on the Pacifn; coast, uiilcss we except that 
furiiishod on the exticrne north by Puget Sound, and tliatoffcied by 
tlic mouth oi the Columbia river,* the bar ol winch is somewhat for- 
midable except for steamers uuder tlie inauagcmenl of skilful pilots. 

The eastern coast nortli of the 35t)i ]»arallel is a considerably 
bioken one. That of Maine may almost be desciibcd as a “ IiokI 
coast,” so numerous aro the iiulontations, whuh arc, however, of 
model ate depths, but which are large enough to afford excellent 
and coraiTioilioiis liai hours, of which that of Poitland may be taken 
as the type, 'riiere is an indentation of coiisidernble .size formed 
by tlie am of Cape Cod ))i ejecting almost at right angle.s, and 
enclosing Massucliu.setts Bay, at the bottom of wliicli lie.s the com- 
modious, but not specially accessible, harbour of Boston. Tlie 
situation of tlie city of New York makes it by far tho most im])ort- 
ant centre of foicigii and doine.stic commcTco in the United Statc.s. 
This .supenoiity is due in part to flie excellence of its harbour, and 
in part to its being the terminus of the gic.st natunil line of com- 
niuiiication between tho East and the West, a])ositioii wliieli would 
sccni to belong by light to some jsiint on or near the mouth of the 
St Lawrence, which is the outlet of flie Great Jjikc.s, but from 
which this liver is shut out by its north -casteily trend, whicli 
carries it into a legion beyond that of suecc.ssful cultivation and 
populous Hcttleraeiits, and Vheic navigation is suspended during a 
considerable ])ortion of the year by the freezing of the river. 

Long Island, about 120 miles in Icngtli, and extending along 
the southern coast of Connecticut, i.s tlie only island of any con- 
siderable size on the whole Atlantic toast SiimUci ones — Martha’s 
Vineyard, Nantucket, Block Island, and othci.s — Ins adjacent to 
Long Island on the east, and form, as it were, its ]»?olongauori m 
that direction, while there arc indentations of considerable depth 
on the coast of the mainland opposite these islands 

South of New York there are two imleiilations of importance — 
Delaware Bay and Chesapeake Bay, — the foimer heiiig, a.s it were, 
the expanded mouth of the river of the same name, the other being 
in .somewliat similar relations to two large nveis, the Su.sqiiehaiina 
and the Potomac, J'hiladclphia and Baltiinoie aio the cities that 
command the advantages for commcico whuU these two bays offer. 

The Gulf of Mexico is of laigo dimensions, and of gicat import- 
ance us affecting the accessibility of the intcrmi, and .still more ns 
inffuoncing the climate of the country. The peniiiRula of Flouda, 
extending 5 degrees .south of the mainland, and forming the castciii 
boundary of the Gulf, is in r considerable 7 )ai’t of its .surface so low 
and swampy as to be practically uninhabitable 


1 Under this head no portion of the Great Lakes is included 
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The drainage arena of the country, as given by tho United States Drainage 
census of 1880 are — Atlantic and Gulf; 2,178,210 sq. m. , Gicat areas. 
Basin, 228,150 ; Pacific slojic, 619,240. Tlie drainage into the 
Atlantic and Gulf is distributed as follows . — Now En^^and coast, 

61,830 sq. m.; Middle Atlantic coast, 83,020; South Atlantic 
coast, 132,040; Great Lakes, 175,340; Gulf of Mexico, 1,725,980 
(the Mississippi-Misvsouri has- in being estimated at 1,240,039). 

The explanation of tliia overwhelming prcpouderanco of diainage 
into the Gulf of Mexico at once heconies evident when we notice 
the general lelief of tho country and the positions of llie v.uioiis 
watersheds. If the level of tho occnii were raised 1000 feet, a broad 
water-w'ay across the American continent would be opened There 
would bo a gicat nias.s of land on tlie W'ostcrii side, winch would 
coinptehcnd neaily tho w'liolc of Mexico, and which, within tlie 
limits of the Uiiiled States, would have a breadth from cast to w'est 
of from l.’iOO to 2000 miles. North of the United States luniiKlaiy 
line the bicadtli of tins mass of laud would dimmish lapidly iii 
width as higher latitudes W'eio ica<-hed, but its diiiiensions would 
still be on a grand scale, although deeply intciscctcd W'ith inlets 
occupying the positions of the low’cr portions of the })rcscnt stieains 
of that region.^ A similar use of 500 lei*t in ihe ocean would not 
divide the continent into two decidedly distinct and widely se]var- 
ated tiarts, but would isolate New England fiom the hind adjacent 
on the north and w^est, by ojieiiing a (ihaiincl tliiougli the Hudson 
River and Lake Ghann^lain dc*j»rcsmons, would cai-ry tlie Atlantic 
coast-lmc more than 100 miles inland of its jircseiit jiosition, and 
would open a deej> buy m what is now» the Mississippi valley, tho 
ramify tug arms of which wouhl extend north neatly to Clncago, 
to Cincinnati on the Ohio, to Burliugion, lowra, on the Mississippi, 
and neaily to Jefferson City, on the Missoni i. A iiseol wM-level 
of 2000 feet w'ould not niiiteiially' change, as to position and size, 
the great land-mass on the western side of tho contineio -i .tady 
spoken of. That area would be slightly naiiowed vu inc .‘a.st, and 
w'ould have its western edge more deeply indented, w’ltli the addi- 
tion of groujH of islands, so that its chaiactci W'ould, south of tho 
Columbia, bo something like wliat it is at the jircsont Imik* north of 
that river. On the eastern side of the eontincait, Inwvevei, the most 
striking ehatigivs would lie cllccted. All tlio pieseiit colieieiit land- 
mass cast of tho 97th meiidian would have disapfieaicd, and in place 
of it wc bhould have vaiious groujis of islands, one of tlie most 
important of which would extend trom the north lino of Geoigia 
north-cast into Peunsylvaiiia and New Jeisey, wdieie it would ter- 
minate Hi fiiiger-hko jirojectious, foimiiig noith-eas{i‘rly and soutli- 
wcsteily tremlmg aichn»elagos, with vaiious outhoisin north-castein 
New York, Vciniont, and New Hampshire, tho highest points of 
which wmuld nso from 300U to 4000 lect above the siinouiiding 
waters. The distance of these islands fiom the western mainland 
w’ould ho trom lOOO to 1.500 mile.s Another giouj) ot i.slands north 
of the United States boundary would extend in a cuiMiig lino 
paiallel to and north ol the St Lawrence niid the Great Lakes 

Tho all-inipoitaut fact in the topogiaphy of the Noitli Amciic:ui General 
continent in general, and of Hio United States in jiarticulai, is tlic topo- 
existeiice of a central conipaiatively low and level region, dc( lining giaphy. 
gently from n watershed m close ]uoximity (o the Gie.it L,ikes on 
the 1101 th tow aids tho (hi If of Mexico on the south. 

One. may ascend tlio Mississiiipi to its junction with the Ohio, 
at Cairo- -a distance of 1100 mites fiom the Gulf of Mexico, — and 
the elevation attained will be only about 300 feet, an avoiago asi cut 
of about 4 inches to the mile. A journey of almost 1000 miles 
farthei, to Pittsbmgh, nt the junction of iho Allcgheii'^ and Monon- 
gahcla nveis, will only give a total nso of 700 foot iiliove tlio sca- 
Jcv«d Tho liead of tlie Mississimii i.s m a region entiicly dfslitutc 
of mountains, comprising an almost level aiea, coveiid hi huge 

1 »art by hikes and sw.iinps, nml only about 1.500 feet in cle\.*ition. 
n ascending the Mississippi to St lamis, a (hsl.incc of 12.50 mile'-, 
we liavo ic.ielied an <le\atiou of about 400 f'*et, and .it St J'.iul, 

658 miles above the mouth of the J^Iissoiiii, om of a little h'ss than 
700 leet. If w’c follow' up tho Missouii to tlie westi in line of the 
State of the .same name, wdicre the iiver flows tioni the imith. we 
have tho choice, if w'c wish to keep on diieetlj w« st, ol hdlfiwing 
either of its gieat hniiiches from that diiection— U' riatte .uid the 
Kansas. Up either of these we may tt.ivol for fully' 500 mih's, i ising 
so giadiially that the diffeicnco of eh nation fiom day to <hiy is 
hardly perceptible, the coiiutiy pieseiving all tho eliaractoustn s o! 
a jdaiii, although declining gently to llio cist 

We have, tlicieforc, in Hie cent ml legioii of tin* United States a 
nearly level area, whuli, louglily Kiicuking, may bo taken at 12.50 
miles square, which has a very gentle ilownward slope from e.i''t 
and west to the centre, and from very neaily its uoitliein <*x- 
tremity to tho Gulf of Mexico, its southern honiid.uy, while it.s 
northein edge, with a jmt of tlie adjacent regmii, is occupnsl hy 
five great bodies of frosli watei, comniuiiicating by .slmrt nairow 
nver-like cuntractions of tho water aieas^ and all together occupy* 
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iiig an area of about 92,000 square miles. This central valley 
is not entirely devoid ot inouiitaius; but these higher areas are 
so small in extent, as compared with the entire area of the great 
valley, as to be of extremely subordinate im)X)rtance. Meanwhile 
wo turn to a consideration of the higher regions east and west of 
the great valley. 

K either on the oosteru nor on tlie western side of the continent 
are these of the nature of simple mountain chains. On the contrary, 
iioth eastern and western highlands are complicated in their oro« 
graphic structure, broken into portions, each having a character 
of its own, and generally — but not always -preserving a certain 
parallelism with each other, broken longitudinally or in the direc- 
tion of the prevailing trend of the elevated mass, and separated by 
valleys and tablelands of very varying dimensions. The ivestern 
mass, which is much the larger, is also very much the more com- 
plicat«*d ot the two. It is not only made up of a great number of 
parts more or less distinctly separated from each otner, but it even 
enclos(\s a largo area of plains, valleys, and mountain ranges which 
liavc no ainage to the sea. This greatly predominating complexity 
of the western elevated region is the result of complicated geologi- 
cal conditions, to which are added climatic peculiarities of a striking 
ch.iractei The eastern elevated side of the eoritiiicut is now gene- 
rally tailed the AppalaciiMit region, the western the Couhlleran. 

The Appalachian Systmn, 

moral The Appalachian ranges all belong to an ancient system of uplift 
aracter, or disturbance, and have not been invaded by volcanic inateiials 
of recent date, presenting in both those respects a most marked 
contrast to the Cordilleran system. There arc volcanic rocks along 
portions of the eastern slo[)o of the Appalachians ; but these eruptive 
dikes and overflows are not of Tertiary and post-Tertiary but of 
Mesozoic age. 

The name Appalachian is used as designatyig the entire complex 
of innges, valleys, and tablelands in and upon winch is situated 
the watershed from which on the north and cast the streams de.qceiKl 
to thvj Atlantic, either directly or through the Great Lakes, and on 
the we.qt and south-west to the Gulf of Mexico, either as tiibutaries 
to the Mississippi or flowing directly to tlie Gulf. As thus defined, 
the Appalachian region, system, or complex ol ranges extends from 
the promontory of Gaspe, in a mean diiection of north-east and 
south-west, to Alabama, a distance of about 1300 miles, where it 
disappears under the much more recent geological formations which 
form a broad belt along the Gulf of Mexico and extend far up the 
Misjsissipin valley.^ 

While the Appalachian system, as a ivliolc, is so nearly continu- 
ous, as a feature of the topogiapliy of the country, that it seems 
necessary to include it all under one general designation, yet dif- 
ferent portions are extremely unlike each other in some of those 
features which are generally looked upon as essential to the unity 
of a mountain system. 

Break One veiy marked and important hreuk at least in the system is 
of the that occiijiicd by the ilndsnn river, and extending up the Mohawk 
Hadaou valley to the west, to a connexion with the Great Lakes, and up 
and the Cham plain valley to the north, to a connexion with the St 
Mohawk. Law'rouco river diieet. A rise of 152 feet in the sea-level would 
isolate from the rest of the continent all of New England and 
that part of Canada lying to the south-east of the St Lawience, as 
far as the extremity of Gaspe. A tiuther rise of 278 feet would 
open a waterway fiom the Atlantic to the Great Lakes, and leave 
the mass of the Adirondaeks as an island lying adjacent to New 
England on the oast and the Apnalaehian lurid-iiiass on the south. 
We seek in vain for any otiicr break in the Appalachian system 
as complete as this, and, when we oompaio the portions of the 
system lying on each side of this lino ot division, we recognize, 
the fact that there are essential points in whndi they differ from 
each other, and that the.se diifeieiices are greater than any pre- 
sented by the various portions of the system in its extension to 
the sontli-west of the Hudson river hieak. This north-eastern 
division of the Appalachians may thcrclore properly fust have its 
more important topographical and geological features indienteil. 

Beginning ivith the division west of Lake Champlain and north 

1 The first rwison to describe topographically the Ap{>ula(hian svKtetn ns a 
whole WHS Gu\ut, who, in 1S61, published the lesults of several joais’ work 
lunonfi^ thcHu muuntains, Kivirifr the lieifrhis of numerous imiuts obtained by the 
aid ot the baiotnctct, accompanied by Kcneralizatioiis in loffnni to the orom'aphy 
of the icKlon, and a map (1 : 6,000,eu0), which wssflist publislioii In PetermawC* 
MtUlwifunffni (18«0). The various f^eolo^ical sui*veys cm i led on by the States 
iTicludcd in tho Appaiuciiian icaioii have fuimshed a lar^c muss of material both 
Kcoeraphicul and ^ceologic al In regard to portions of the lunge; but, since this 
woik iuu( not, ici a rule, been based on accutiile topoKUiphieid maps, most of It is 
ratlii'r of tin* luituie of a reconnaissance tiian of a flmslicd suney. Tho State 
of New JtMsoy is. howe\er, publishing; a nmp based on an aceuiato tHanauln- 
tion, but on a sirmll scute (I : (>3,a60). Tlie first and second gcolofrlcai surveys of 
Pennsyivuiiiu liuve also dono much to extend onr knowledge of the topoaiaphy 
of tho most complicjited and inteieHting portion of the whole Appalachiim irf;ion, 
but as we go eithei south or noitli fiom this control rc^on wo find the data less 
and less complete, and in reuaid to the extrenio soutli-wostci n poitinn of the 
Appalachian raiifro we aie little if at all in advance of Gnyot Wliat Is most 
lackinf; ot pivsent is an accurate map of that portion of the system which lies 
to the south of tho region embraced within the State of JPonnsylvania. 
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of tho Mohawk valley— tlie Adirondack region or mountains,-— 
we find, on examination, that this region is not only to % certain 
extent isolated topographically from the rest of tho Appalachian 
ranges, but that it belongs to a geologically older system.* The 
rocks are all eruptive in the central portion of the mass, and chiefly 
gabbro and granitic or giieissoid in character. On the exterior, 
especially on the eastern edge, are deposits of limestone, vrhich arf 
generally believed by geologists to bo sedimentary beds, highlji 
metamorphosed, but which, in the opinion of the present writer, 
are more probably of the nature of chemical precipitates. 

The drainage of this region is radial from a central point. bu( 
the slope on the east is shorter than on any of the other sides. 

From Tahawas or Mount Marev (5344 feet) the drainage is t< 
tho north-east by the Au Sable to Lake Champlain, by th4 
Kaquetto to the St Lawrence, and by the branches forming th< 
head waters of the Hudson to the .south. The dominating line ol 
elevations runs nearly east and west, with high spurs and narrow 
ridges on the north, of which Wliiteface Mountain (4871 feet) b 
one of the most conspicuous. The region is one of numerous lake} 
and lake-like ox|>aiision8 of the rivers, so that, with short portages, 
a large part of it can bo visited by boat or canoe. The lake region 
proper of the Adirondaeks lies at an elevation of from 1500 to 
2000 feet* — Lake Silver, 1983 feet; Placid, 1950 ; Saranac (Upper), 
1606, (Lower), 1557 ; Smith's, 1738 ; Tupper’s, 1504 ; Long, 1684 ; 
Paquette, 1765 ; Sandford, 1685 ; CranbeiTy, 1670. Tliere are 
indications of tho Appalachian trend in the north-cast south-west 
direction of several of tho largci lakes ; but many others trend 
nearly north and south. The number of the lakes is the result of 
the impermeability of the rock, tho general uniformity in height 
of the region, and tho broken character of the surface, which is 
very irregularly covered by large ina.s.ses of rolled detritus. Tho 
work of water is e very wheio distinctly visible, and that of ice hardly 
perceptible. 

The mountainous region east of the Ilinlson in New England New 
is tlie portion of the system most ii regular in topographicid £lng 
foatuicH. Two groups of elevations, however, are quit© well tope 
marked, and have distinctive names — the Green and the White grap 
Mouutuins. These are scjuimted by tho Connecticut river, which 
has a nearly north and south course parallel to the range of 
the Green Mountains. Nowhc.re in this lattci range is there a 
continuous uplift forming a long ridge or crest, but there is a 
gentle swell of the surface on which here and there rise elongated, 
groups of considerably higher summits. In the extreme south- 
westein corner of Massachusotts rises Bald Peak (2624 feet), and in 
the north-western corner Graylock or Saddle Mountain (3505 feet). 

Still further north, in Vermont, aie the culminating points of tho 
Green Mountain range • — Equino.x, 3872 feet ; Pico, 3935 ; Cainer.<» 
Hump, 4077 ; Killiiigton, 4221 ; and Mansfield, 4889 feet. As- 
cutney, ii quite isolated point, near the Connecticut river, ha.s an 
altitude of 3163 feet. 

The Coiinocticnt river makes a very complete sejiaratiou, in all 
but the extreme northern portion of its coiinso, betwoou the Green 
Mountain system and the highlands to tlie east, which have no eol- 
Icctivo name, but are in a measure the eontinuation of tlie Whito 
Mountam range. In Massachusetts this swell of land — for moie 
it can li an! ly l>e called — has an elevation of about 3000 feet, tho 
valleys being rarely sunk more than 200 or 300 feet below tlio 
general level of the gentiv undulating higher lands. Occasionally 
there is a higher point, like Waehiisett (2018 feet) or Moundiiock 
(3169 feet). From Monadnock the region east of the Connecticut 
broadens very mucli, the coast-liiio trending rapidly eustwaril. The 
country become.s more and moie mountainous, but still without 
continuous ruDge.s. The nioimtains are grouped around varioua 
central i^oints, of which the most important are Moosilaukc or 
Muoschillock (4790 feet), Lafayette (6290), and Washington (6290 
feet). The last-named is tho highest point iii tho Aiqmlachiaii 
.system north of North Carolina, and rises nearly 500 feet above all 
the adjacent summits 

Farther east, in Maine, and in the neighbouniig portions of 
Canada, the topography has been little worked out in detail. So 
far as known, in Maine the irregularity of tho range is still greater 
than it is farther to the south-west There is in this jiart of New 
England no coast-region, but a gradual rj.so from the seashore tow'ards 
the interior for about 140 miles, to tlie divide between the waters, 
running into the Atlantic directly and those tributary to the St 
Lawrence or forming the head of the St John. This divide, w'hich 
has a general direction of pretty nearly east and west, is at an alti- 
tude of about 1800 feet at the westeni edge of Maine, and declines, 
to about 600 feet on its Ccastem boundary. The southern slope is a 
very gradual one to the sea, and though broken and rocky is not 
diversified by any marked ridges or long elevations. The high 
iKiints rise sometimes nearly isolated, and sometimes in clusters, 
having little of the ridge character. Ktaailn (Katahdiu) is th© 

* Tlie Adiroudack rcfrlon — or Adirondaek Wiidemesa, aa it is often called— >ii»* 
been woie or leas compietely covered by a topof;iHphlcaI survey made by 
aiitbority of the Stole of New \ ork ; It was begun in 1872, but the final reaulU^ 

In the fonn of a map, have not yet been pubhahod. 
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dominating peak feet), and it rises in such isolation as to look 

in the distance like a volcanic cone. That part of Maine lying 
south oftbp watershed is drained by streams running nearly south- 
% ward. Like the Adirondack "Wilderness, it is a district of numerous 
lakes, as might be exacted, since it has no rapid descent in any 
direction, is underlain by impcmioable rocks, and has a consider- 
able rainfall. , , 

The general uniformity of character in the New England portion 
of the Appalachian system will be evident from wbat has been 
here stated. This region is marked by comparatively low swells of 
round, on which rise groups of higher points, rather iiTegularly 
istributed, nowhere reaching the limit of per);»etua1 snow, anil 
nowhere presenting groat obstacles to internal communication, 
oology 0%e geological structui'e of this north-eastern prolongation of 
' New the Appalachiaii system has been as yet only imperfectly made 
igland. out, a circumstance due in part to the extreme scarcity of fossil 
remains, and in part also to the fact that the various sedimentary 
beds have been so metamorphosed os to bo distinguishable only 
with great difficulty from the associatcal eruptive formations, while 
even the latter have freipently been themselves so much changed 
by chemical action, since their appearance at the surface, that it is 
only by the microscope that their real nature can be made out. 

With the exception of a narrow belt of Mesozoic rocks in the 
Connecticut valley and a small basin of similar age in Woodbury 
and Southbury, Connecticut, and also with the exception of a very 
limited set of deposits of late Tertiary age on tlic eastern boundaiy 
of Lake Champlain and on the Atlantic coast, there are, so far as 
known, no rocks in New England more recent than the Palaeozoic. 
Tertiary and Cretaceous formations arc, however, found covering 
small areas on some of the islands adjacent to the coast. Along 
the western sides of Vermont and Massachusetts the rocks are 
clearly proved by their fossils to bo of Lower Silurian age, and 
their structure has been made out in part. There are famts and 
synclinals, — limestones and chloritio and talcose slates being tbe 
predominating rocks. The dijm are chiefly to the eastward, and 
the rocks are of more recent age as we go east from Lake Champlain, 
oil the cast side of which is a large d^evelopment of the Potsdam 
^undsionc. In and near the Connecticut valley, to the east of the 
region just noticed, fossils have been found (at Eernardston, Mass.) 
of late Upjwr Silurian age (Helderbcrg of the New York Sur%'oy). 
The stratmraphiiml remtions of these rocks, however, remain 
obscure. The same may be said of nearly or quite all of New 
Hampshire, of eastern Mnssaclnisetts, and of a large part of Maine. 
At one p(»int in New Hamphbiie (Littleton) fossils have been 
obtained of tbe same age os tlioso discovered at Bemardston. In 
northern Maine, traversing the State in a wide licit ninning north- 
east and south-west, rocks occur of Upper Silurian and JiOwer 
Devonian age, well chai actei ized by fossils, a part of this belt 
Insiiig clearly identical in age with the Oriskany sandsitone of tho 
New York Survey. The stratigrnphical relatioti.s of these rocks are 
still obscure ; and south of this fossihferous bolt is a wide area in 
which no fossils have yet been found At one point in Massachusetts 
(Braintree, near Boston) more than fifty years ago fossils of the 
lowest Silurian age (Primordial) wore found, and there are other 
indications that tlie rocks near the coast of New England, from 
Cape Cod north, are very low down in the fossiliferous series; 
but in Massachusetts, as well as in New Hampshire and Maine, 
there is a wide area between the Devonian and Upper Silurian 
rocks of the Connecticut valley and northern central Maine, of 
the geological age of which nothing is definitely known, and of 
which the stratigraphical relations are still very obscure, 
he To tho yvest and south-west of the Hudson river, in New York, 

ppa- the intricacy and obscurity of the orographic structure and geolo^cal 

chians age of the Appalachian system begin to be cleared up ; but it is 
)uth- not until we reach Pennsylvania that the characteristic features of 
est this range are fully developed. (1) The first of these is, along its 
r the soutli-eastoni edge, as we cross the system from south-east to 
[udson. north-west, at right angles to its trend, a series of elevations, at 
first comparatively unimportant and more or less detached from 
each other, but gradually, in going in a south-westerly dirjction, 
becoming more and more prominent and continuous, until, tow'ards 
the extreme southerly end of the system, it forms the most imposing 
connected mass of high plateaus and still higher ridges anywhere 
exhibited m the Ap{>alachian region. This south-easterly division 
of the ^ system has no single distinguishing appellation. It is 
called in Pennsylvania tho South Mountains, in Virginia the Blue 
Ridge ; and in North Carolina and Tennessee it has various names 
ai>plicd to its difierent portions. (2) The second im|x>rtant feature 
is the Appalachiaii region proper of the First Pennsylvania Survey, 
a region of wave-like folds or corrugations, not so metamorphosed 
but tliat the geological sequence can be distinctly made out, in 
wliich orographic disturbances and a peculiar erosion have de- 
veloped an interesting and intricate topography. (3) The third 
region, in crossing the chain from south-east to north-west, is 
that of plateaus, nounded on the south-east by an escarpment to 
which the name of Alleg;hany has been most frequently given, and 
by which that portion of the system which lies m Pennsylvania is 
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still almost universally known. These are the three most prominent 
divisions of tho system south-west of the Hudson, and between the 
first and second there is a pretty well marked depression which is a 
very conspicuous feature of the topography in Virginia and Tennessee 
(in Pennsylvania the Kittatinny, in Virginia the Great Valley, and 
farther south the valley of East Tennessee) 

We next come to consider the region occupied by south-eastern New 
Now York and northern New Jersey. ITie Green Mountains are Jersey 
generally considered as being j>rolonged aoutb-wcstwardly in the and 
Hudson river highlands and the higtilatid range of New Jersey, souther 
This latter range in New Jersey occupies a belt of country some- New 
what over 20 miles in width on tho New York line, but narrows York, 
dowm to less than half that on the Delaware. It includes no long 
unbroken ridges, the one winch conics nearest to liaving this 
character lieing the (^recn Pond rouge, about 12 miles long ; nor 
are tho subordinate ridges of which it is composed in a line with 
each other or with their axes parallel to the direction of the main 
range. The highest point is Rutherford’s Hill (MvS8 feet). The 
Kittatinnv valley mentioned above is distinctly marked in New 
Jersey, where it also bears the same name. It is bounded on the 
north-west by a range called the Sbawangunk in Now York, tho 
Blue Mountains in New Jersey, and the Kittatinny in Pennsylvania. 

It lies on the extreme north-western edge of New Jersey, and forms 
an almost unbroken straight line foi about 40 miles within this 
State, from the Delaware Water Gap to the Now York line. Tho 
straightness of this ridge and its almost level crest, from 1200 to 
1800 feet m height, mark it as belonging to the peculiar topo- 
mphical bolt of tho Appalachian system which occupies central 
rennsylyania. This belt is distinctly recognisable .«.till iarthor east, 
in the vicinity of Catskill and cast of the mountains of that name, 
where there is a miniature group of lulls, called the Little Moun- 
tains, only a mile or two in width, and but a few hundred feet in 
height, which are made up of rocks of the same geological age as 
those in tho central division of the Pennsylvania A[»palachians, and 
wiGi the same characteristic structure. 

Tho plateau region occupies a large iiortion of tho State of New New 
York. Its northern edge extends along tho south side of the York 
Mohaw'k river, forming a distinctly marked escarpment (the plateau 
Helderborg Mountain-.). Farther west, in ctMitral New York, only 
a few miles from the central depression through which puss the 
Erie Canal and the great lines of railroad coim(‘cHng Albany with 
the west, arc various heights rising 1000 feet above the surround- 
ing plateau, and from 1600 to 2000 feet above the sea (Fenner Hill, 
in Madison county, 1862 feet; Ripley Hill, in Onondaga, 1968 ; 

Niles, in Cayuga, *1623; Milo Hill, in Yates, 1343, and East Hill, 
in Oswego, 2300). This plateau, with its extension lo the south- 
west into Pennsylvania, forms tho highlands in i^hich rise tho 
various branches of tho Susquehanna, wliich traverst\s the entire 
Appalachian svstcTii, in a general din'Ction from north-w'est to 
south-east. 

Ill south-eastern New York there is a remarkable group of The 
mountains, very conspicuous from the Hudson, and aiqiareiitly Catskil 
quite isolated as seen from the eastern side, hut which, as ap- 
proached from the west, are recognized os being in intimate coii- 
iicxton with the plateau region of central New ^ oik This group 
IS known as the Catekilks, of whicli there arc two divisions, — tho 
northern, or Catskills proper, and tlie southerii The Catskills 
proper arc a massive plateau, enclosctl between the Ksojms and 
Catskill creeks— -affluents of the Hudson lunning in a south- 
easterly direction, nearly parallel with each other, and at a distance 
of about 2r> miles upuit. The mountain mass thus enclosed con- 
sists essentially of two border cham.s running iHirallel with tho 
two streams, and from 10 to 15 miles apait. The liighest point of 
the north-eastern bordei is the Black Dome, 4002 feet ; that of tho 
south-eastern range, Hunter Mountain, 4038 f(et. The .soulhern 
group, lying south of tho Esopus, the drainage of wliich on the w'est 
and south-west is into the Delaware river, includes Slide 1^1 ouii tain, 
tho highest point of the entire Catskill group (4205 feet) 

Tho Catskill range is, like the plateau region generally, of tlie 
Devonian and Lower Carboniferous formations 'Phe upper 500 
foot of the Slide Mountain is occupied by a cup of the Carboniferous 
conglomerate, the equivalent of tne millstone grit, ami the nearest 
approach to the Coal-measures in any pait of New York 

From New Jersey southward the Appalaelurn system is very Appa- 
easily separated into those divisions whirli have alnady been iuili- lachian 
catea. Its eastern border — the Atlnnfic .slope- is an area of land m 
rising gradually from the sea towards the interior, to tho foot of Peimsy 
the Apfialachian ranges, broadening out as wc follow- it southward, vania 
and at tho same lime ncijiuring a greater elevation before tin* and 
mountains are reached. Tins gently using area is hardly poiec])t- south- 
ible ill New England, but it occupies a considerable portion of the ward. 
Atlantic States from New- Jersey south to Florida. Its altitude Atlantl 
at the eastern base of Uie mountnins is, in reniisylvania, onh slope, 
from 100 to 300 feet, — Lancjtster and Harrisburg, which arc on its 
western border, lieiiig respectivc'ly 350 and 320 feet. On James 
river, in Virginia, it is about 500 feet high (liyrieliburg, 529 feet), 
but at the source of the Catawba it lias risen to 1200 feet. This 
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refifioTi of comparatively low elevation is geologically, and also to a 
certain extent to^wgraphically, made up of two quite distinct 
]iortions. Tlic part nearest the coast is almost flat, or with the 
gentlest possible slope seaward, and unbroken by any elevations 
%vorthy ot notice. Ucyond this belt, to the west and north-west, 
is another, itself almost a plain, but more undulating, rising more 
rapidly westward, so as to form almost a tableland at the base of 
the mountains, and itself divej'sifted, in its western portion, by 
elevations wlii( h iii places rise high enough to bo called mountains. 
The btdt nearest the shore consists of Tertiary and Cretaceous 
rocks having a veiy gentle dip seaward. Tliese are first met with, 
as we j»nK*ecd sontliwaid, on itnritan Bay, where the belt occux»ied 
by th<‘ni is fioin 20 to 25 miles wide, but on reaching Philadelphia 
It is found to have acquired a breadth of more than 50. The 
stratified muss in New Jersey consists of a great number ot alter- 
nations of sands, marls, and clays, from a third to half the width 
of the belt being occupied on ilio surface by the Cretaceous, and 
the more eastern portion being of Tortiarj'^ age. Trenton, near the 
western edge of this belt, is only 33 feet above the sea-level. These 
newer formations are of special interest on account of their fossils, 
and because of their great economic value. This level lielt of 
newer rocks rnaintaiiis its width through Delaware and Virginia, 
and attains a width of more than 100 miles in North Carolina and 
Georgia. Between New Jersey and North Carolina it is deeply 
inlorsected by baj^s, the heads of which approximately maik a 
change from rock.s of recent age to those much lower down in the 
senes, which make up the western portion of the Atlaiuic slope. 
This change is also most distinctly marked by nii iiitemintiou to 
the navigability of the rivers, and it also manifests itself m the 
position of the (Mtics of the Atlantic slope, most of w'liich to the 
south of New York (Trenton, Philadelphia, Baltimore, Waaliington, 
Kielimond, Petersburg, Haleigh, Columbia, Augusta, Milledgeville, 
and Montgomery) are not on the Atlantic itself, but on or very 
near this geological break. From Virginia soutliw'ard tlic coast is 
very little indented, and most of the large towms arc at a consider- 
able distance fioni it. In North Carolina the slope of the coast 
belt — here 100 miles wide- -is hardly moie than 1 or 2 feet to the 
mile. It is occupied by nearly borizonbil strata of Tertiary, over- 
lain in consideiiihle part by detiital accuni illations of still later 
age, the wliole consisting of loose sands, clays, marls, and gravels 
irregultiily piled one above another. Nearly the same may bo said 
of the continuation of this belt through South (Carolina and Georgia. 
In the former State Columbia (between 200 and 300 feet above the 
sea) marks its western bolder. In Georgia, at the general Icvid of 
the country, neaily the wdiolo belt is Tertiaiy ; but the underlying 
Cretaceous is revealed in various places wdieio tlie livers have cut 
deeper than usual. The heights of the cities are as follows ; — 
Aiigusta, 130-180 feet , Milledgeville, 310 ; Macon, 334 feet. 

The seeoud or upper belt of the Atlantic slope is in largo part 
made up of rocks winch are destitute of fossils, and in regard to 
whieli it has not yet been deal ly made out whether they are really 
stratified beds older than the lowe.st Silurian (A/oic or Arduean of 
Dana), or wliethei they are highly alter<d rocks of Paleozoic age 
Ovei most of its area it has veiy distinctly the character of a plain. 
In Peiin.sylv'aina it is highly cultivated and densely peopled, a 
“country of rolling hills and gently-sloping vales, with occasional 
rocky dells of no gieat deotlis, and nowhere more than 600 or 
700 feet above the ‘<ea-lfvel ” It is bordered on the north-west, 
for a portion of its extent, by a low range of elevations, known 
as the South Mountains, and generally considered to Imj the 
northern prolongation of tlie Blue Ridge of Virginia and the States 
farther south. The South Mountains enter Pennsylvania at the 
Delaware, forming a ix-gion of irregularly grouped ridges, which 
occupy a breadth of somewhat less than 10 miles, and which do 
not rise to an elevation of more than 400 to 500 feet above the 
valleys Theso hills are made up of massive varieties of giicias, 
sandstones, — rccogiiired by tlie Peiin.sy]vania Survey as being of 
Potsdam age, — and Lower Silurian limestones. The valleys resting 
on this latter rock are covered with a highly fertile soil. In Virginia 
the upper belt of the Atlantic slope broadens out and becomes 
more and more complicated in its topopapliy. In an official report* 
this region is divided into tliwo portions, called the Middle, Picd- 
inonf, and Blue Ridge divisions of the State. The Middle division 
is .said to extend westward from the sea to the foot of the low 
broken ranges which, under the names of Kitootin, or Kittoctan, 
BulKRun, Yew', Clark's, South-West, Curtcr\s, Green, Findlay's, 
Buffalo, Chandler’s, Smith’s, &c., Mountains and Hills, extend 
across the State south-west from Fairfax county on the Potomac 
to Pittsylvania county on the North Carolina line. These broken 
ranges, \vliic.h pri'scrve a general parallelism wuth the Appalachian 
ranges proper, and form, us it wer€*, the outliers of this system, are 
designated by Major Hotchkiss the Atlantic Coast range. This 
middle country is (lescribed as a moderately undulating plain, from 
25 to 100 miles wide, and rising from the south-eastern border, where 
it is from 150 to 200 feet above the sea, to an altitude of from 300 

1 IIotchklMi, Vtri/tftui, a Geographical and PoHiteai Summary^ tmsed on Infor- 
mation uUtiiliied during rho iycological Survey by Prof. W. B. Bugent in 183&-41. 
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to 500 feet along its north-western edge. It is a succession of low 
north-cast and south-west trending ridges, the valleys betw^n them 
being sometimes narrow and deep, but tbo ridges themselves not 
very jirominent. The rocks are inetaniorphic slates and nioiss, § 
with numerous eruptive masses in the form of dikes, and with 
many quartz veins, some of which contain considerable gold, 
altliongn mining has not, on the whole, been sucocssfol. The 
Piedmont division forms a belt of from 20 to 80 miles in width, 
and may properly bo considered as being the foothill border of the 
Blue Ridge itself. There is a marked tendency to tlie formation 
of a continuous valley between the broken ridges already noticed 
os forming the so-called Coast niiige and the Blue Ridge proper. 

In this valley lie Culpeper (400-600 feet), Fairfax (382), Charlottes- 
ville (450), Lynchburg (650), and other towns. This foothill 
region is described as exceedingly intricate. The coast range is 
succeeded, in the west, by numberless valleys of all imi^nable 
forms, which extend across to, and far into, the Blue Ridge, to 
which, in point of fact, they topographically belong. Portions of 
the Piedmont country, however, form quite extensive plains. 

The Blue Ridj^e with its belt of fuot-bills — the Piedmont region The 
— forms a conspicuous feature of the topo^aphy of Virginia and the Blue 
States farther south. The Potomac breaks through it at Harjier’s Ridge. 
Feiry, at an elevation of 242 feet, the mountains adjacent rising 
about 1200 feet higher. The passes, locally known as “gaps,” arc 
numerous, and several of them are tiavoraed by railroads. The 
James river intersects the Blue Ridge 706 feet above the sea. The 
elevation of this range is considemble, even in its iiortheni portion, 

— Mount Marshall, near Front Royal and Manassas Gap, being 
about 3370 feet. The height as well as the breadth of tlie range 
increases rapidly as the southern line of Virginia is approached, — 
the Peaks of Otter, in Bedford county, near Buford's Gap, rising 
to 40(30 feet, and Balsam Mountain, just at the North Carolina line, 
to 5700 ieet. Here the Blue Ridgu has already begun to expand 
into that wide and high plateau, occupying the western portion 
of North Carolina, in whbdi are found the highest points oi the 
entire Appalachian system. This elevated region is formed by a 
broadening out and bifurcation of the Blue Ridge, which begins 
near Ohnstiaiisburg (2012 feet), opposite the ))(>int where the New 
river changes its course from a direction juirallel w'ltli that of the 
Appalachian ranges to one at right angles to this, and breaks 
through that part of the system which lies iiorth-w’est of tlie Great 
Valley, flowing in that direction to the Ohio. This plateau rises 
in North Caiolina to an average height of 2500 feet, while portions 
of it are over 8500. It is about 150 miles in length, with a width 
varying from 15 to 60 miles and averaging about 30, and reaches 
Its highest altitude (3500-4000 feet) at its narrow^est part. The 
plateau IS bordered by broken ranges ; that on the Boiitn-east still 
continues to l>o calh*d Blue Ridge; the more ox less continuous 
line of elevations in the south-west has various names — IJnaka, 

Smoky, Bald, and Iron being among the number. Bctw'ecn tbeso 
exterior ridges run various spins, with many points over 6000 feel, 
tlie culminating one being the Black Dome (6707 feet). The 
northern portion of this high region is drained by the head waters 
of the New river, but tlie pi incijial drainage of the most elevated 
part is to the north-west, iroiu the plateau, through gaps in tho 
western ridgca, to tho Tennessee. 

The geology of tho Blue Ridge division of the Appalachian system 
is obscure and difficult. Most of the rocks arc highly crystalline, 
but whether of Palaeozoic or Azoic ago is as yet undecided. These 
crystalline rocks arc more or less intersected by ancient eniptive 
masses, the range and extent of wdiicli are uncertain. Flanking the 
Blue Ridge on the west side, and involved in the disturliances of 
the strata by which it has been built up, are sandstones and lime- 
stones which in Pennsylvania have been recognized as being of 
Lower Silurian age. These limestones seem to become more aren- 
aceous farther south, and also to become unfos&ilifcrous. Jt may 
be assumed, however, that tho range in general is made up of rocks 
not new^or than Lower Silurian. 

To the west and north-west of tlie Blue Ridge division of the The 
Appalachian system lies the Great Valley. Its north-western Great 
limit in Pennsylvania is the Kittatinriy Mountain, which separates Valley, 
it from the mountain district lying adjacent to it on that side by a 
very regular natural wall. The entire length of the valley in that 
State is about 165 miles, and its width betw^een 10 and 11 miles. 
Throughout its whole extent it presents a gently undulating surface, 
approximating to a level plain, with here and there a belt of low 
mils. In Virginia the Great Valley is a very impoi-tant feature, 
having a length of a little over 300 miles, and a quite uniform 
^«idth of about 20. The mountains on its north-west side (the 
Kittatinny) are known by a variety of names, their northern portion 
being designated on some maps as the Great North Mountains. A 
small jiOTtion of this valley is also included within the limits of 
West Virginia. The drainage of the Great Valley is complicated. 

The north-eastern portion is the beautiful and fertile valley (about 
140 miles in length) of tho Shenandoah, drained by two painllol 
branches of that river, — a well-marked double range, 60 miles in 
length, dividing the Great Valley longitudinally. Through this 
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range tlie northern branch of the Shenandoah breaks, turning at 
right angles to its former course and uniting with the sonthem 
brancil at Manassas Gap, IjcIoav which, tow^ards t}»o Potomac, the 
valley is Imt slightly broken by hills. South of that portion of the 
' Groat Valley drained by the Shenandoah is a region about 50 miles 
in lengtii, in which are the head waters of the James. The various 
branches of this river, coming from north-west and sonth, unite at 
the western base of the Blue Ridge, and there break through it. 
The remaining portion of the valley belongs partly to the Iloanohc 
and partly to the New or Kanawha and to the Holston. Tlie rise 
of the Gieat Valley to the south-west is very marked, the point 
where the Shenandoah enters the Potomac being 011I3’ 240 feet 
above the sea, W'hilo the head of the New river is in a region 
ranging from 2500 to 3000 feet. According to the official report, 

“ tiie aspect of this region is singularly pleasant. The great width 
of the valley, the singular colouring and wavy but bold outline of 
the Blue Ridge, the long uniform lines of the Kittatmiiy Moun- 
tains and the high knobs that rise up behind them in the distance, 
the detached ranges that often extend for many miles in this valley, 
like huge lines of fortifications — all these for the outline, filliMl up 
with park -like forests, well-cultivated farms, well-built towns, and 
threaded by bright and abounding rivers, make this a charming and 
inviting region.” 

fiddle The next division of the Appalachians, which may be c.alled the 
elt of middle bolt, is perhaps the most interesting and [Hjculiar although 
10 Ap- not the most ]»crsi8tent portion of the 83*steni. It is not until 
ulach- Pennsylvania is reached that it bccomt‘s important.^ Its character 
ns, of tliis division is tlius indicated by H 1). Rogers in the report of 
the Fiist Geological Survey of that State : — ** It is a complex chain 
of long, narrow, very level mountain ridges, separated by long, 
narrow, ]»arallol vallc>s. Tlicso ridges sometimes end abruptly m 
swelling knobs and sometimes taper oil in long slender points 
Their hlo])es are singularly nnirorm, being in many cases unvaiicd 
by ravine or gully for many miles ; in other instances they are 
trenclicil at equal inleivals witli gieat rcgulanty Tiieir crests are 
for the most part sharp, and they preserve an cxtiaoidinanly 
ecpiable elevation, being only lieic and there intenupted by notches 
01 gaps, which sometimes descend to the water-level, so as to give 
passage to the liveis. The whole lange is the combined result of 
an elevation of tin* strata in long, slender, jiarallel ridges, wave- 
hke in form, and of excessive erosion of them by wuter; and the 
present eonfiguiation of the surface is one winch dcinonstiatcs that 
a remarkalde, and as yet little understood, senes of geological 
events has been concci nod 111 their formation. The ridges, which 
aio but reinnaiits of the eroded strata, are vanously arianged in 
groups w'lth long iiairow crests, soiiio of which preserve a ^cnmrk- 
ahJe straightness for great distances, while others bond with a ]»ro- 
longed and regular sweep. In many instances two iiariow contigu- 
ous parallel mountain crests unite at their extremities, and enclose 
a narrow oval valley, winch with its sharp inountam sides beais 
not unircqiiently a maiked rosomblaiieo to a long slender sharp- 
pointed canoe ” The system of ranges thus described crossscs nortli- 
westerii Maryland, and is largely developed in Viiginia, with 1 har- 
acters in many respects lescmbliiig those wliich it displays farther 
north. It IS a region of long, nanow*, par.dlel valley's, scpaiaicd 
by narrow, straight, and (piite elevated ridges, of ivhicli no 0110 
rises greatly above the others The innnber of these dimiinshes as 
we piocced in a soutli-wcstcrly direction, and the belt n.urow.s in 
pro])oitioii. Tho drainage on the exticme eastci'ii border is into 
tho Great V'allcy. Tho interior valleys 111 the 1101 them half of the 
lielt aic travei'sed by streams How ing into tluj IVitomac ; the southern 
half IS mostly draincil by branches of New river. In aomo cases 
tho whalers How towards a cimtral depression in tho valley, and 
then bicak through the enclosing range. Tho mcks are Silurian, 
Devonian, and Lower Oarboiiiferous. In its no. th -eastern ox ten- 
sion tins division iiiclu<les the anthiacite region of Pennsjdvania 
The ridges by wdiieli the Appalaehun belt piopei is traveised aie 
the result ot a seiies of flexures of the strata, along numerous axes 
of elevation and depression, not complicated 111 IVnnsjdvania by 
extensive dislocations of tlie crust, or faults, eitlier longitudinal or 
transverse, but gradually becoming so us w'e proceed tow'urds the 
south-west. It IS a curious fact that, in lollowiiig 111 a south- 
westerly^ direction the Appalachian belt ])io|>er, w'e find that it 
disappears or merges in the Great Valley, which in Tennessee occu- 
pies tho entire space between tho Blue Uulge und the Alleghany 
plateau, there called the Cumberland tableland, und is fully 40 
miles in width. The rocks wdiich underlie the Gieat Valley are of 
the same geological ago as those of whii h the Appalachian belt is 
composed farther north, but more closely conq»ressed together, and 
complicated by great longitudinal faults, the whole area being a 
coinparativoly depressed one, and not biokeii by marked ridges. 
The true Appalachian belt is therefore limited to Pennsylvania, 
Virginia, and a very narrow space in Maryland, and here the system 
has its greatest width and most intricate and interesting topo- 
graphical features, but not itshighcbt elevations, which occur north 
and south of this ])ortion, in regions of greater and more irregular 
disturbance* complicated by mctamoridiic changes and irregular 
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intrusions of eruptive material on a grand scale, making the task 
of unravelling the geological structure extremely difficult. 

Tlio most w'ostern member of the Appalachian system— the The Aj 
plateau — is the one of which the geology is most easily made out, palachi 
and, while its eastern border is an iinpoitant topographical feature, plateau 
it merges so gradually in the great central or Missi.ssipjM valley, 
that any definition of its limits in tliat direction is quite mipossiblc 
The position and elevation of tliis plateau region in New' York have 
been alieady iiidicat(>d. Farther south this tableland occupies the 
western portion of Pennsylvania, nearly all West Virginia, a i»ar< 
ot Kentucky and also of Tennessee, in wliich latter State it is 
called tho Cnriibcrland tableluml, or the Cumberland Mountains, 
since it here picscnts itselt ex(*eptionally w’ith abrupt edges on tlie 
west, as well as on the east, but it is narrowed down to a w’ldth of 
not more than 30 or 40 miles in the northern portion of the State 
and of much letrf* in tho bouthern. Tho bold escarpment w'lth 
wdiich the plateau faces the east in 1‘cnnsylvania is known as 
tlio Alleghany Mountains. It is continued in Virginia, hut with Alleghi 
much less distinctness. It is from this tableland that the wateis Moun- 
of the SuHqiielianri.i descend to the Atlantic, ciossing the cnlirc tains. 
Appalachian system 111 its course, wlnlu with tho New river tho 
condition of tilings is icverried, since this stienm heads on the 
eastern edge of the range and flows across it in the o])i»osite diiec- 
tioii from that of the Susquehanna. 

Since the dip of the stiata 111 southern New' Yoik and w’estern 
Pennsylvania is geiieially to tlie sontliwaid, new'er rocks occupy 
the surface ns we proceed iii that direction Tho Coal-measures 
nppciir soon after the line ol division ot these two Stales is passed, 
and it is largely with rocks of this age that tho tablel.ind is lovered 
through the whole ol its southern e.xteusioii In fact the Appa- 
laeliiaii coalfield, as it is called, ]>resents an almost continuous 
mass of coal-bcanng strata, extending from northoin I’eiinsylvania 
to Alabama. A part of this field, howcvci, notably' in Ohio, leaches 
far beyoinl the topogia] ducal limits of the Ap))!ilachian region. 

The Appalachian tableland is, even m Pennsylvania, not entirely 
de.stitnte of maiked topogiapliical leatims The axes which char- 
ttoteri/.c the system farlhei east are not Wtinting, hut the strata are 
raised and depiessed by' gentle undulations, and not lu’okeii by 
precipitous ridges. .Much iiitucaey is given to tho topogiiijdiy, in 
a small way, by tho streams cutting down into the sott locks. 

Before leaving the Appalat hian region it will he d(‘si)ahle to add Mesozc 
a few wends on tho heltot Mesozoic rocks oecuriing on the Atlantic belt of 
slope, which, although not foiining a piomineiit tojiograpliieal Appala 
feature, aie ot inindi geological and paheoiitological iiiteiest. chians. 
This belt consists chiefly of saiidstoiies of ) eddish -brown colour, 
with which are associated shales, ami ocfasion.il Jy, especially in 
the lower jioition, coaiser materials — conglomeratcft, — which aio 
sometimes well rounded by water, but 111 places almost hieceia-like 
111 cln..acter. These rocks are fust seen, on the north-east, in New 
Hrnusw'ick, .u Nova Scotni, and on Prince Edwaid Jsl.iml In 
New' England they are limited to the v.illcy of tho Coiiiieeticut 
iivci, with a simili ])arallel area a litth* to ihe west of this m the 
low’iis of Southbury and Woodhuiy, Connecticut. TJie (Connecticut 
valley Meso/oic aica is about 150 miles in length, with a mviximum 
breadth of about 14. The largest belt, however, is tli.it extending 
tiom tlic west side of the Hudson nver, along tho south-eastern 
side of the Soutli Mountains ami Blue Bulge, through New' Jersey, 
Pennsylvania, and JVIaiylaiid, to about the (‘entio of Virginia* 
having a luaximnin w'ldtli of about 30 miles and a length of some- 
what ovei 300 Then* uie otluu smaller areas of the .same rock in 
Virginia and in North Cuiolina, — that of ihe last-named Stale 
extending a slioit distance into .South Cmolina. Assonated with 
this sandstone is a tonsideiablc amount of igneous roik, which 
occurs in the form of dikes and ovitHiiws, which, as the wiiidstonc 
has been w’oni aw'ay by erosiv'i* agineies, oceasiomdly stuiul out 
quite cons})icuously, althougii nowheic leaching an ehwution of 
more than a few' htiiidred feel. Some well-kiiow'ii nnd much visite<l 
localities, such as Mount Tom and Mount Holyoke lu Ma^sa- 
cliusctts, the Hanging Hills and East aiul "W cst Hot'ks in ( ‘oums ti 
cut, and tho Palisades in New York, me of this c1iiii.u‘Im‘ The 
fossils which the saiuhstones eon tain aie not niinnuoiis, hut are ol 
much interest, and the geological age assigiinl to this foimatioii by 
most paheoiitologists is the Tiiassic. In .siwtual haulities, liow- 
evor, great iiiiniheis of footprints of .uiiiiiuls o((ur, w'hieh were 
long considered to be tliose ot bird‘s, Imt aie now Unow'ii to belong 
— in consideiahle part, at least — to the Jlrptiliay some, of which 
had certain features allying them tf» buds. The ]>aiicity ot fossil 
remains, other than footpriii+s, found in these rocks hasremhued 
tho working out of then tiuo iclatioiis a matter of I'onsidciahlo 
difficulty. The latest iiivestigatums of I’rof. Fontaine show that 
the Mesozoic aieas of Viiginu are sepaiahle into two <juile didinet 
gionjis, an oldei and a iicw'cr, tin* floras ol the tw'o being quite, 
dififeieiit. It n ni the older Mesozon of Vnginia, and in the most 
easterly aiea, near Richmond, that tin* i*oal occiiis which was tho 
firbt xvorked in the United States The strutigrajdiical iclations 
of the Mesozoic sandstones nre difliciiliof corrqirehension, and havo 
I he*ii tho occa.sioii of much discussion. 
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TAtf Cordilleran System, 

For convenient description, this system msy be divided into the 
following six regions: — 1. the Kocky Mountains; IL the Great 
liasin and the Basin ranges; III. the Northern or ColumHan 
nlateau; IV. the Southern or Colorado plateau, V. the Sieim 
Nevada and Cascade ranges; VI. the Pocihe Coast ranges. 

I The Rocky Mountains form the eastern border of the Gordib 
loran region, —a border made up of many subordinate ranges. They 
may be divided into two i>art8— the north and south trending por- 
tion, and the north-west and south-east trending portion. Between 
these two subdivisions there is a marked orographic break, in the 
form oi a high plateau region, over which the Union Pacific Rail- 
road passes at an elevation of about 8000 feet. On the north of 
this plateau are the Sweetwater and the much higher Wind River 
Mountains, which latter form the culniinaling region of the con- 
tinent, since in them head the three great rivei -systems of the 
country, — the Missouri, the Columbia, and the Colorado. 

Southern (A) The southern or north and south trending division is about 
division. 600 miles in length from north to south, knd about 300 in breadth. 
Its eastern edgt* is extremely well marked, the ranges rising abruptly 
from a very gently sloping plateau Looking at this division in 
the most general way, we find on its eastern edge a double range 
of uiountains, unite distinctly marked in Colorado, or between the 
parallels of 36® and 41®, where they enclose a system of high 
plateau-like valleys, known as the North, Middle, South, and San 
Luis Parks, which have an elevation of from 6000 to 10,000 feet, 
the enclosing iwigos rising 3000 to 4000 feet higher. These so- 
called parks are drained by the head w'aters of the Platte, Colorado, 
anil Aransas, with the exception of the San Luis Park or Valley, in 
which lies the upper course of the Rio Grande, whence it finds its 
w'ay southward, tlirough New Mexico, having a pretty well marked 
ana loft}*^ range on its eastern side, and more broken ones on the 
west, the two representing the Front and Park ranges of Colorado. 
Ceilorado The Front or Colorado range juoper, beginning as a junction at 
range. the south of the Medicine Bow range and the Laramie Hills, which 
are low* inconspicuous ranges closing in the plateau above noticed 
as separating tne two divisions of the Rocky Mountain system, is a 
broaa, lofty mass, continuous from about 41® N. lat. as far as Pike’s 
Peak, about lat. 38® 4!i\ w'hon it runs out into the plain. The 
lie.st known fioiiits in the Rocky Mountains— Long’s Peak (14,271 
feet) and Pike’s Peak (14,147 feet)— are in this range; bolh are 
visible from the plains, and are conspicuous landmarks lOray^s 
Peak (14,341 feet) is the highest point in this range , hut, although 
on the continental divide, it is too far west to be visible from the 
plains. This divide, which separates the Atlantic waters from 
those of the Pacific, follows the Front lango as far as Giay’s Peak, 
where it is deflected westward for 20 mile.s to the Sawatch mngp, 
vrhicli it follows for about 76 miles In this deflexion the divide 
jiasses between Aliddle and South Parks, the lowest pass in this 
part being that called the Tennessee (10,418 feet), which leads from 
f the head of the Arkansas io the Grand river branch of the Colorado. 

Sawatch The Sawatch lange is one of the highest and best-marked chains 
ftt&ge. in the Rocky Mountains. It lies west of the head of the Arkansas ; 
and its dominating peaks, along the whole range, exceed 14,000 
feet. The most northerly of these, the mountain of the Holy 
Cross (14,176 feet), was so named on account of the existence on 
its eastern fiaiik oi a large snow-field lying in two ravines which 
intersect each other at right angles, iii the form of a cross, and 
which in summer is conspicuously visible from a great distance. 
The highest point is Mount Harvaid (14,375 feet), and the passes 
range from 12,000 to 13,000 feet. The continental divide follows 
the Sawatch range to its southern end, in lat 38® 20', and then 
runs in a south-westerly direction for about 76 miles, over a high 
region without any distinclly marked range. Here it turns, and, 
,Saii running south-easterly, follows the crest of the San Juan range, 

Jaan which at many points rises above 13,000 feet This range forms 

range, the western border of the San Luis Park, and, from its north- 
western end, in going either north, north-west, or west the explorer 
finds a very elevated and exceedingly broken country, which finally 
merges in the plateau or “mesa” region of western Colorado. 
Uncompahgre Peak (14,236 feet), a magnificent isolated summit of 
volcanic materials, is the culminating jioint 

yyVst of the Sawatch range is that of the Elk Mountains, a vol- 
canic mass of sharp pinnacles, the culminating point of which — 
Castle Peak— is over 14,000 feet. Between the Klk Mountains and 
the Uncompahgre rise the various branches which unite to form 
the Gunnison river. 

The entire western portion of Colorado is a high plateau r. jion 
of sedimentary rocks, of late geological age, cut deeply into by 
numerous straams, giving rise to cations or ravines alternating with 
mesas or plateaus, the whole forming a labyrinthine succession of 
depressions and elevations. The mesas are sometimes so nearly 
eroded away that the remaining portion of the flat surface is hardly 
wide enough for a bridle path, while at other times there is a 
broad area of nearly level surface, bordered on cadi side by tre- 
mendous precipices. The small valleys on the streams, where'tliera 
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( is an area of level land large enough to be a feature in the topo- 
graphy, are called “parks” or “holea*' The area occupied by 
those, in Colorado, west of the continental divide, is extremely 
small as compared with the whole area of the region. I 

When the Parks” are spoken of in describing the Rocky The 
Mountains, it is usually the more conspicuous ones— the North, ♦*?«*! 
Middle, South, and San Luis Parks— that are intended. The 
North Park is a tolerably level area, about 40 miles by 20, and 
quite walled in by high ranges rising at points above 12,000 feet. 

This park is a favourue resort for hunters. In it rises the North 
Fork of the Platte. Middle Park, which is drained by the branches 
of Grand river (not to be confounded with the Rio Grande), is much 
more broken by elevations than North Park. Tlie continental 
divide surrounds it on every side excepting the west. There are 
but few points in this park under 7000 feet South Park is 
about 40 miles in length and 16 to 20 in breadth ; it is more 
nearly level than the North or the Middle Park, and has a higher 
elevation than either (about 10,000 feet at its northern end, and 
declining gradually southward to about 8000). The San Luis Park, 
or Valley, is much larger than the more northern parks, and is 
closed in by high mountain ranges. On its north-eastern side it 
has as a boundary the Sangro de Crislo range, of which the culmiii- Sangr 
atiiig point is Blanca Peak, the highest point in the Rocky de 
Mountains (14,463 feet). Tlie Sangre de Cristo range is almost a Cristo 
continuation of the Sawatch, having the same trend and similar range, 
geological characters, the two being separated by the broad depres- 
sion known as Poncho Pass (about 9000 feet). The north-western 
jiortion of the San Luis Valley is closed in by the Garita Hills, 
which are a jrnrt of the great irregular volcanic mass continued 
north-westerly by the Uucoinpahgro and south-westerly by the 
San Juan range. Tlie San Luis Valley is traversed by the Rio 
Grande, which enters it from the west, rising in the above- 
mentioned volcanic region. In the northern and wider ])ortion of 
the valley the mountain streams sink or arc lost by evaporation 
before reaching the Rio Grande/' and most of this portion of the 
valley is sandy, and unfit for cultivation cxcejit where it can be 
artificially irrigated. 

Proceeding westward from the San Juan range, in lat 38®, W'c 
soon enter the plateau region winch extends to the Coloiado. 

This plateau ragion is bounded on the north-east by the volcanic 
masses of the San Juan, Uncomiiahgro, and Elk Mountains, at 
the western base of which spread the great tables or mesas of 
Cretaceous and Tertiary rocks, often capperl by volcanic materials, 
and which thus already begin to exhibit the characteristic features 
of the plateau region. Here the jirincipal branches of Grand river 
and of the Gunnison have their sources. The Grand it<<elf rises 
in the Front range on the western slope of Long’s Peak, while the 
Gunnison heads near Mount Harvard, the two uniting near the 
western boundary of Colorado, near 89® N. lat. 

Directly west of North Park, and separated from it by the mass Uinta 
of the Park range, and also by a broad belt of high mesa country, range 
is the Uintah range, remarkable as having an cast and west trend, 
and thus forming a sort of connecting link between the eastern 
edge of the Hoi'ky Mountain system and its westeni border, ol 
which the Wahsutch range is the most stiongly marked division. 
Starting from the eastern side of the Walisatch, where it inos- 
culates with it, it runs east for a distance ot 150 miles, when it 
sinks and becomes lost in the Tertiary and Cretaceous mesas 
lying west of the Park range. It has the Bridget basin on the 
iiortn — a continuation of the Laramie Plains,— tlie tw'o together 
forming an important member of the orographic break between 
the north and south divisions of the Rocky Mountain system 
already indicated. The Bridget basin is undeilain by rocks of 
Eocene age, and has an elevation of 6000 to 7000 feet, Fort Bridgcr 
itself being 6,753 feet above the sea Routh of the Uintah range is 
the Uintah Valley, also underlain by Tertiary rocks, and forming 
the north-w’esternmost division of the Colorado plateau region. 

The Uintah range itself is of very simple geological structure, 
being a low flattened anticlinal, complicated by one or more faults 
on the nortliern edge. The Tertiary and Cretaceous strata have 
been so nmcii eroded away on the higher portion of the flattened 
arch that the chief rock exposed in the body of the range is the 
underlying Carboniferous. The highest ])oints, as given by tlie 
Fortieth Parallel Survey, are Gilbert’s Peak (13,687), Tokewanna 
(18,458), and Wilson's Peak (13,236 feet). The southern sloiie of 
this ran^ is drained l>y the affluents of Green river, which unites 
with the Grand, about 176 miles farther south, to lorm the Colorado. 

The Wahsatoh range is one of the most conspicuous of the Wab 
Rocky Mountain system, and, as it borders the Great Basin on its range 
eastern side, it may properly bo considerad as forming the wcsteni 
limit of the Rocky Mountain southern division of the Cordilleran 
system. This range has a nearly north and south trend, rising 
with a bold escarpment to a height of nearly 12,000 feet in the 
portion of the range just east of Salt Lake City, but falling ofif 
gradually towards the north and not being recognizable as a dis- 
tinct range beyond Bear river. This stream rises on the northern 
slope of the itintah range, in nearly the same latitude as that of 
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Salt Lake City, then flows northward for more than 100 miles, to 
lat 42** iO', when it turns and follows an almost exactly opposite 
course^ iijidmg its way round the north end of the Wansatch 
range and emptying into Groat Salt Lake. In the loop thus made 
by Bear river is the Bear River range, in which North Xo^mn Peak 
rises to 10,004 feet, and others are of nearly equal altitude. The 
whole of the Wahsatch region <-the range of that name as well as 
the parallel ranges and spurs on the east — is one of diflicult and 
complicated topography. It forma the connexion between the north 
and south divisions of the Rocky Mountains, and connects by spurs 
and irregular lines of elevation with the Wind ^ver range, the 
range of the Tetoiis, and the Snake River Mountains. 

Although Bear river runs for more than a hundred miles in a 
northerly direction before crossing the Wahsatch range, the Weber 
river, which rises in the Uintah range, within three or four miles 
of the head of Bear river, runs with a pretty direct iiorth-westeily 
course across that range, breaking through it where it is from 
8000 to 9000 feet in elevation, and affording an easy route for the 
railroad from the Brldger aud Green river basin to Salt Lake. 

(B) The northern division of the Rocky Mouuiuins has been 
much less fully explored than the southern. It also is maile up 
of a largo number of ranges, having a general though by no means 
uniform north-west south-east trend. As a whole, Uiis division is 
lower and less impressive from the grandeur of the masses than the 
southern ; and as we advance north-westerly we find more monotony 
in the scenery, more uniformity in the height of the rangos, and an 
almost entire absence of dominating jieaka. Striking exceptions to 
this condition arc offered by the Wind River range and the Yellow- 
atono geyser region. 

The Noitlieni Pacific Railroad, by which access is hod from the 
east to this portion of the Cordilleras, strikes across the plains 
from the western end of Lake Superior, directly west to the 
Missouri, which it crosses in 101® W. long., at Bismarck, near tho 
contre of Dakota. From this crossing it runs m almost a straight 
lino to the Yellowstone river, which it follows for a dislaiico of 
840 miles. It then crosses to the Missouri at Gallatin, and iollow's 
that stream to near Helena, a distance ot about 100 miles. Kiom 
hero the ascent of the main divide of tho Rocky Mountains is made 
by way of Mullaii’s Pass, llie summit being crossed by a tunnel 3850 
feet long, at an elevation of 5548 feet Thence the line follows 
ilcll-Gate liver, tho Missoula, aud Chuke’s Fork, to Lake Pend 
d’Oieilles (2059 toel), which it curves round on tho north, and 
then stnkes directly south-west to the junction of Snake nvt r with 
tho main Columbia. 

Tho Rocky Mountains, in their north-western portion in Montana 
and Idaho, are more iriegular in their development than they aie 
farther south. There is, however, a similar tendency in both 
regions to the formation of those mountain-encircled valleys ivhich 
are so generally known in this region as ‘‘parks,*’ although not 
infreijueiitly called “jirairies.” The.so parks aio mostly destitute 
of timber, e\ce])ting the cottoii-ivoods along the banks of the 
streams. Tho mountains are more or less covered with conifetous 
tices, ii«)t of gieat swe, but sutliciently large for ordinal y building 
purposes As tlie ranges themselves are lower than in Colorado ami 
in the southern division generally, so the high enclosed valleys uie 
al.so propurtioually lower. Portions of them have a soil suitable 
for cultivation ; other portions aie covered with bunch grass and 
well adapted for grazing. Thei’e is con.sidcrable uncertainty in the 
nomenclature of tho various individual ranges. The name Bitter 
Root is most freijiiently given to an important range, which in a 
portion ot its c-ourse lornis the mam divide between the Missouri 
and the Columbia, but which, farthei to the north-west, scpai’ates 
tho whalers tiihutary to tho Snake from those w'hich unite to toim 
the Clarke's Fork. Tho La])wai and Cteiir d’Alene ranges lie 
west and north-west of the Bitter Root Mountains, and unite the 
Rocky Mountains with the Blue Mountains, an important, but 
little-known group of ranges occupying a coii.sideiable portion of 
the region lying west of Snake river. Tliere are also various groups 
of mountains, more or Ie.ss isolated in position, and lying to the 
cast of the main range of the Rocky Mountains in this portion of 
their extension. The Crazy Mountains foiin an isolated group 
immediately north of the Yellowstone liver. They occupy an area 
about 40 miles long and 16 wide; the Inghost point is Crazy Peak 
(11,178 feet), and there are numerous others approaching 11,000 
feet. The mass is fonned by iramen.so outbursts ot volcanic rocks 
through horizontally lying strata consisting of sandstones and 
shales of Cretaceous age. The Judith Mountains foim another 
more or less isolated group farthei north-east, in 109“- 110® W. 
long To the south-east, again, are the Big Horn Mountains, an 
extensive uiiige forming an advance guard, as it were, of the main 
chain, between 43® and 46® N. lat. Still f.irtlicr east, and in entire 
isolation from tlie main range, is the huge and impoitant group 
known as the Black Hills, in 103® to 105® W. long., embracing | 
a region w’lin h has lately become of considerable importance on | 
account of its mineral wealtli. This gioufi covei-s an area of an 
irregulaily oval shape, about 120 miles in length and from 40 to 
60 in width ; the average elevation is from 2000 to 3000 foot above 


the surrounding country ; but the highest point — Mount Harney 
— reaches 9700 feet. Deadwood, the principal mining settlement, 
has an elevation of 4630 feet. The geological structure of this 
lange is comparatively simple, and typical of that of a very con- 
siderable poition of the Rocky Mountains, especially of the ranges ' 
of the northern division. The central or axial mass is of an oval 
, form, about 70 miles in length by 40 bi*oad, and is made up oi 
! crystalline rocks, — granitic, giieissoid, and schistose in character. 

Tho sedimentary rocks rest upon it unconformably, folded like a 
mantle around its base, aud everywhere dipjdng fiom it, at a 
higher angle near the axial mass, and ut a lesser one as we recede 
from it The lowest fosstliferuus rock is the Potsdam sandstone, 
fioin 200 to 300 feet in thickness. On this rests conformably a 
ttiMies of beds of Carbonifoimis age, tOO to 700 feet in thickness, 
and this group is succeeded by tlie series ot deep-red sandy gyj)- 
siferous strata, tho “RcmI Beds” of the Rocky Mountain geologwUs, 
a veiy conspicuous feature of the geology through a laigo jiortioii 
of this legion, and tho more so because often eioded into peculiai 
fantastic and j)ictiii‘os(iue forms. These beds are considcied to bo 
of Triassic age. In the Black Hills their total tliicknoss varies 
from 300 to 400 feet. Above tho Rod Beds lies tiic Juiassic, which 
here has a (piite uniform character, and is made up of grey or 
ash-coloured marls, marly hinestoTics, and soft sandstones. Tho 
thickness of this gioiip in the ccntial region of the Black Hills- 
is about 200 feet, increasing to the north, and attaining in Belle 
Fourche Valley a maximum of 600 feet. In the Wind Bivei range 
the Jurassic IS more laigoly develojied, and faither to the south and 
south-west, thiough the Rocky Woiintains aiul in the laiigcs south 
of tho Great Basin, it is still thickci. Above the Tiitissic and 
Jurassic, and conformable with them, arc the various membera of 
the Cretaceous senes, so largely dev(duped in this legion, varying 
in lithological character, the upper 600 feet coni])oseil of soft, easily 
eroded materials, and containing many churucteristic (h'etaceoiis 
f<»ssils. The position of these vanons gronjis of stiata, some quite 
haul and others very soft, wrapped conccnti ically aiound tho axial 
mass, and cut through by a i-adiul drainage, has given rise to an 
intfirestiiig topogiaphy, easily understood fiom its simplicity, and 
little obscured by any covering ot forest vegetation. A remarkable 
feature of the landsiapp, on the western bunk ol the Belle Fourche, 
is the Bear Lodge, or Devil's Tower, “a great rectangular obelisk 
of ti achy to, with a columnar stiucturo, giving it a vertically striated 
appeamnee,” using 625 Icet from its base, the suiniiiit being entirely 
inacce.ssible. 

II. The Gicat Basin is the name now given to a region embracing The 
an aiea of about 225,000 Biinaro miles, and having no dunnage Great 
to the .sea. Its chajie is ronghl y tiiangulai, the npe.v of the triangle Basin, 
being near the mouth of the Colorado liver, and its base cxtoiiding 
in an ii regular line, aiqnoximutcly east and west in direction, fiom 
near tlie noith-ea.steiu corner of Califoinia to a point on the 
northern slopv of the Uintah larigc, where, as already mentioned, 

Bear liver has its source. The Icngih ol the east side of the ^ 
triangle thus designated is apjuoxinintcly 600 miles. Fiom tho 
noitheiii side oi base tho drainage is into Snake river; on tho 
south-eastern bide rise various brunt lies of the Coloradf), anti tho 
soiUli-western is veiy distinctly marketl, ioi the greatci part ol its 
leiigtli, by the crest of the Sierra Nevada. 

Tho Gicat Busin is iiii elevated plateau, traversed by numcious Its toj 
lunges ol mountains, having a geiieial north and south trend, andgraphj 
a \ciy considerable elevation above the intervening valleys. AVhile 
tlicie is a niuiked tendency in these langeato isolation from each 
othei, and to sepal at ion by deej) and })crsisteiit valleys, there is 
still .so nnnh inosculation ol one range with anothci, and so much' 
inrcguluiily in their development, that it is cxticiiicly dilln'uU to. 
define then number or to group llicin Starting from tlie crest of 
the Sii'ira Ntnuda, at a point west of Pyiamnl laike, and going in 
a direction a little north of oust to Salt Lake, the tiaveller would 
cross about twenty inouinain chains, mostly veiy distinctly imuked, 
and sepal ated by <leep valleys of fiom 4 to 20 miles in width 'riie 
height of the plateau from which these cltains use is gicatest ni its 
mitral portion, and it declines east ami west and also towauls the 
south, where consideiahle areas uie actiiall}^ lujmv the ic\cl of tlio 
soa Hie most im}K)rtant centres tf>waids which the diainage coii- 
veiges aio Salt Lake, about 4250 feet above tlu '.♦a, ami the sink of 
the Humboldt and Carson, very neaily fit the sa^'U! ( Icviition. Tho 
head of the Humboldt liver is m*ai (Vilai I*,iss (6263 feet), about 
100 miles west of Salt Lake. Tins iivci thciofoie marks adi-slimd 
line of depression ne.ii* the northei n edgeol thfCJieat Ba.sii], ami in 
going south fiom this we rise in tlie vfirioiis \ alleys to heights of 
from 5000 to 7000 feet. Tlie Ilnniboldt Sink not only reicives tlie 
surplus dnuiiago of tho noitheiii poition of the Basin, but is on- 
the same level, and after a wet season in actual contmmms »on 
iiexion, with the Cuison Sink, into which ijiiitc an extmisive jmition 
of tho etuitern slojio of the Sieii.i Neiad.i is diaincd Thioughout 
tho Great Basin tlie valleys hetwccii the laiigcs arc tliemsclM's 
usually sinks, thclowei jioitioii being fieipicnlly oicujued by >Kjdies 
of watci whieh vary in si/e acconling to the atmospheric ])iecij)iia- 
tion of the preceding wintei, ami in many cases are haidly iiioio 



798 U N’FT'E D 

than saline incrustations resting upon a more or loss muddy bottom. 
In general tho valleys are nearly bare of vegetation in their lower 
portions; higher up they are covered with a growth of desert 
shrubs. Tliere are, in occasional favoured localities, small sedge* 
grass meadows There is a rapid falling otf in elevation of the 
Tlusin region towards its south- western corner, and here portions are 
below tlie sea-leveL Death Valley, the sink of tho Armagosa river, 
IS one of these depressed regions, and along tho line of the Southern 
Tacilic Railroad is another depression, a little over 60 miles in 
leugtii, tho lowest portion of wnich is 26a feet below the level of 
the sou Of the ranges traversing the Great Basin, with a trend 
apjiroxiinately north and south, some are short and inconspicuous, 
while others niaiiitaiii an almost unbroken crest for 100 miles or 
more. Their parallelism in certain portions of the Basin is vciy 
striking. The loftiest range is that called the Kast Humboldt — or 
more Irecjueiitly simply the Humboldt ; this rises about the middle 
of the Basin, its southern end being in llf>“80' W, long., and runs 
not th -north-cast for about 100 miles to near the head of the Hum- 
boldt river. At the north end of this range is Mount Honpland 
(11,321 feet), the culminating point of the Basin ranges. The 
I’uh-Ute range, about 150 miles west of the Humboldt, is another 
very persistent lino of elevations, although rather irregular in trend, 
and not very high. The West Humboldt range is also a conapicu- 
ous one near the western side of the Basin ; its culminating ]»oint 
is Star IVak (9925 feet). Tlie mountain ranges of the Basiii are 
characteri/ed by the almost entire absence of forest vegetation, trees 
being abundant only in their higher ]»ortions in the deeply hidden 
tarioiih. I’be rocks are everywhere exposed along the ridges and 
flanks. The valleys are ilecply filled with detrital materials, 
w’hich use sometimes along the flanks of tho rnngcs to a veiy 
considerable height, with a steep hut gradually diminishing slope, 
indicating the former gi eater energ}' of erosn^e agencies. 

Gleology The Great Ihisin is an iiiteiesting field for the geologist. The 
3f the most iiiiportnnt featnie is the entiie absence of the inaiine Cicta- 

Glreat coons and Tertiary formations, which ]»lav such an impoiiant part 

Basin. in the Rocky Mountain division With the exception of the lute 
freshwater Teitiary of the Humboldt liver and some of the areas 
farther W’est, ami of the po.st‘Hioceiic detntiil accumulalions of the 
valleys, there is nothing moic recent than Juiassic, and very little 
of this, the most recent really important fossiliferons formation 
being t he Alpine Ti lus. Tho s'ti atigrapliical relations of the forma- 
tions, especially wnth refeiouee to the bnihliug-nji of these ranges, 
are mostly simple, as in tho Appalnelnan and Jiuii ranges, or even 
simpler still. Some Miiges aio siinpla monoclinals, others anti- 
clinals, ami others again s^rn'Iimils, oi a combiiiutiou of twro or 
moio of these foinis of striictme. They arc larely or never closely 
compressed and only modeiately faulted The sinking ]Ksculittritics 
of Appalachian erosion, due in large ])art to tho ro])ctitions of hard 
and soft strata, are not lo he loniid as impoitant elements in the 
Great Basin topogiaphy. The Basin ranges diHer, how’ever, in a 
marked degree from tlio.se of the ApjiJilachuin and Jura in the 
aliimst constant presence, ami .sometimes overwhelming importance, 
of the volcanic masses tliroughout the whole region. In some 
instances these formations make nj) the whole range , or, at least, 
the whole iiiteiior skeleton of older locks, if such exist, is coiiccaleil 
by them ; in otlici cases the ciu|»ti\c UMlcruls have been ]iourcd 
foith along the base of the uplilt, and there form great jdatean- 
like masses; or they have issue<l fiuin tlie summit of the range and 
spread theuiselves theic in sheets, or flowed down the flanks of the 
central mass. In this respect the Basin langcs umintaiii a unity 
witli the other portions of the Coidilleran system, throughout 
wdiich tho exhibition of the lesults of volcanic oneigy dining the 
later geological periods is eveiywlicrc manifested on a.sciile perhaps 
iinequullcd elsewhcie 

Northern II I. Tlie Northern or (!!olninbian yilatcau embraces tho legion eii- 
ilateau. closed between the noitlieiii extension of the Rocky Mountains on 
the east and the Cascade range on the west. It is tlie basin of the 
Columbia river, which drains it by means ol two principal blanches, 
one of which retains the name Columhia to its source Ireyond 
tho boundary of the United States, while the other, originally 
named tho Lewds, is now almost universally knowni as the Snake 
river. The Oolunibia itself forks near the boundaiy line, the mam 
river coming rlown fwm the north, and being joiiieii by Clarke's 
Fork from the south-easi. Tho (Columhia and the Snake, after 
muting, flow Westward for about 100 miles, before lireak mg through 
tho Cascade range. This area is the portion ol the United States 
of w’hich w'o have the h'ast topographical knowledge, ami therefore 
only its moie striking features can bo indicated. The north- 
westeily trend of the northern division of the Rocky Mountains 
reduces the wmlth of tho Cordilleran system as wc go north, since 
the ('ascadc lange remains unchanged in its direction from the 
son them line of Oregon to the northern boundary of the country. 
The area hctwocri the two systems is more or less ccmpletelv filled 
w’lth mountains of which little is definitely known Of these there 
are two principal groups, the Blue and Salmon River ranges, of 
w'hich the former lies in the angle made by tho Snake in its north- 
erly course before leacbing the Columbia, while the latter fuimsan 
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intricate mass, extending from the westernmost ridge of the Rocky 
Mountain system w^estward towards the Snake. 

The Columbia river rises only 100 miles north of the boundary 
line, but runs nearly 200 miles farther in ti iiorth-westtu'ly dimetion ^ 
before turning to go south again in a course nearly parallel to that 
it had before. The Okanagan joins it about 70 miles south of 
the boundary line and from hem the couise of the Columhia is 
southerly, inirallel with the Cascade range for about 160 miles to 
tho Great Bend, when the river takes a nearly westerly direc- 
tion, which it keeps until, after having passed tlirougli the range, 
it reaches the Pacific, All the region lying north and west of the 
river and between that and the Cascade range is mountainous. 

Tho topography is veiy inegular, but there is a general tendency 
to a north and .south trend, which is still more marked in the 
legion between the Columbia and Clarke’s Fork. Here the ranges 
on each side of the north-flowing Colville rise to from 5000 to 7000 
feet in lieight. 

South of the Columbia is a vast area, extending to the edge of The 
the Great Basin, and enclosed between the Rocky and Cascade volcanii 
Mountains, of which the main feature is that a very large portion plateau 
1.S deeply eovered by volcanic formations, wliich here extend over 
a laiger continnous ar^-a than unyAvhere else in the world, with the 
possible exception of the Decean in India. This volcanic plateau- 
like region extends northward into British Columbia and south to 
near the line of the Central Pacific Railroad in Nevada, from which 
its dark and frow'tiing w^alls are visible ; it extends up Snake nver 
valley to the base of the Rocky Mountains, and south-west, thiough 
California, into the valley of tho Sacramento. Along the Colninbia 
river it unites with tlie great volcanic mass on whiidi Hood, Adams, 
and St Helens aie buLli up, and still farther north it meigo.s in the 
eruptive aocuni illations wdiich icach their gieatest elevation and 
grandeur in Mount Jiainier. These lava masses he in nearly 
horizontal beds of varying thiekiiess, interesting in tlieir geological 
relations, but extremely inoiioUinons Irom the sceiiograpliic point 
of view. They are often cut deeply into by the sti earns 'ivhich in 
some places have sunk their hods "below the genet al level of the 
country lo the depth of more than 600 feet. These aio not infre- 
quently prceipitated over the edges of the volcMiin* iniihses in 
cataracts, which sometimes aie extieinely pietuicvquc. The falls 
of the Pchmse nver aie striking, but those of tlie Snake liver 
known as the Shoshone Falls are by far the finest, and among the 
wateifallsof file United States jieiliaps come next to Niagara in 
grandeur. On the volcanic plateau aio oecasiomil cones, oe<*uriing 
singly Ol in groups, hut iimcli the larger |>ortioii of the overflow’s 
seem to have taken place in the, form of maKsivc erujitions, by 
which W’ido areas W’eie coveied \eiy unifoTmly witli lava, and on 
these nearly horizontal masses the cones have been huilt up during 
tho dying out of the eiuptive ageiiries. The voleaiiie rocks cover 
an area, about the Columbia and its brandies, east of the Cascade 
range, which may bo safely estimated at fully 100,000 square 
miles, — perhaps at considerably nioie. A huge ]>ortion of this 
area W’os once occupied by bodie.s ol fresh watei, the dcj>osits from 
which, in the form of sands and clays, have been exposed by erosion 
in various places, and aie found to be rich in remains of hind and 
aquatic animals, mostly of late ’J'ertiary age. A eonsidciable 
number of lakes still occupy portions of the suifaec, ami an exten- 
sive group of these, sonic of which are of large si/c, although shal- 
low, oeenpies a corner of Oregon, and an adjacent part of California, 
east of the Cascade range Much of the surface is dry and barren. 

The valleys along the i iver courses are m many places w’ell adapted 
for cultivation ; but these fertile eireas aic of eonquiiativdy small 
extent, Tho mountain ranges around the bases ami over tho lower 
portions of W’hich the volcanic materials have been deposited appear 
to resemble, lithologically and geologically, the rocks of the Sierra 
Nevada in tho Owyliee Mountains there is a central core of 
gianitc, on wdiich rest metamorphic slates and sandstones, loiniing 
a belt 20 miles w’ldo on the south-westeiii side of the laiige, and 
half as much on tho other side. In the granitic axis are numerous 
veins of quartz, carrying free gold and ores of silver. With the 
exception of occasional hot springs, volcanic activity seems to be 
extinct, or at least to have been for some time dormant. There 
seems to Jiavo been, about the close of the Tertiary epoch, a jieriod 
of extraordinary volcanic activity througlioiit tho Sierra Nevada 
and Cascade langes, and over a vast extent of country to tho east. 

It does not appear, however, that there has been during the post- 
Tertiary times any eruption of fluid lava which would harden into 
solid rock on cooling. 

IV. Enclosed between the ranges of tho Rocky Mountains on the Coloratl 
east and the Sierra Nevada on the west there are — as has been seen plateau 
— numerous liigh plateau-like districts, the beds of old freshwater region, 
lakes, some of which were of large ilimensionB. Thu strata deposited 
at tho bottom of these lakes have been cut into by erosive agencies in 
numHron.s places, so that the geological structure stands fully re- 
vealed, while the wealth of organic remains wliich they contain has 
made these old lake-beds W’onderfully attractive to ])alieontolomsts. 

Tho drainage, desiccation, and subsequent erosion of these areas nave 
ijiven rise to a remarkable type of scenery, to which the name of 
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Mauvaiaes Terrea was applied by the fur-hunters. These Bad 
Lands, which lie south ana south-weat of the Missouri and alons 
its trib^jtaries coming in from that direction, may be considered 
as the precursors and re])rc8cntativcs of lands which, from the 
agi * ulturaVand business point of view, arc bad enough, but which 
to the geologist and lover of the pictuiesque are in the highest 
degree good, and which are perhaps, on the whole, more striking 
tlian anything w'hich the continent elsewhere exhibits. The 
essential features of their unique and striking type of scenery 
(of which the Grand Cation of the Colorado is the grandest and 
most complete example) arc these : — a heavy mass of stratified 
materials, several thousand feet in thickness, and covenng many 
thousand square miles, has been cut into and eroded away, so as 
to give rise to a labyrinthine series of gorges, or “ cailons,” having 
a dcpLli of from 1000 to 6000 feet, the walls of which arc almost 
always extremely precipitous and in places perpendicular, and are 
by no meuiiH flat surfaces, but are worn and sculptured into forms 
almost always peculiar and striking, and often fantastic in the 
highest degree. And to a variety and conqilcxity of form which 
seem to find a parallel nowhere on the earth is added the attraction 
of colour, the various groups of strata forming the caiion walls 
presenting a gay adornment of tints of red, yellow, purple, brown, 
and grey, the depth and brilliancy of which surpass oelict. 

The region in winch these wonderfully picturesque forms of 
landscape occur lies to the south and east of the Great Basin, 
between Great Salt Lake and the Coloiado, to the west of thcGieeu 
river branch of that river, extending west, with a gradual dis- 
appearance of its chaiactcristic features, to near the liorder line 
of Cali^inia. The Uintah Mountains may with convenience, 
although somewdiat aibilrarily, be taken as the nortbeni limit. 
But, in point of fact, the characteristic type of scenery begins to 
bo developed in (’olorado, where the Book or Roan plateau, which 
rises to a liciglit ol 9000 feet, is deeply cut into by the White liver 
in the north and the Grand livei in the south. 

The south -western most portion of the region, oi that portion 
which includes the Grand Cailoii and its branches, has a length 
from north-east to south-WTst of about 180 miles and a breadth 
in the opposite diu’ction of about 126 miles On the west it has 
as Its boundary a grand escnrjmient ivhu h marks the change from 
“the calm repose of the strata with horizontal sui faces to the 
turmoil of flexetl beds and jagged mountain crests ” cxliibiled in 
the Sierra and tlic adjacent ranges on the south-east, in the 
dcseits of southern California. The transition fiom one type 
ot geological structure to tlio other on that side is said to he so 
abrupt that one “ might almost hull a stone fiom one region to 
tlie olhei ” On llie north the Grand Canon receives the drainage 
of four dnstiiict plateaus, tile Shcavwits, Uiiikaret, Kaiiab, and 
Ivaibab, cast of which lies a fifth (the Daria), which drams into 
Marble Oahon,— the prelude to the Grand Cafion. The Dana 
jilateaii differs from Iho others in that it lies at a lower level and 
IS covcicd mainly by Tiiassic rocks, while the others present an 
almost iiiibiokeii expanse of Carboiiifcioiis stiata. Tlie .souTlieui 
boundary of the (Jrand Canon district is a continuation of the 
wcstcin 'fho same great cscar])ment mOucIi overlooks the Sierra 
to the west stretches southward across the Colorado, preserving 
the same features foi 30 or 40 miles. Slowly changing its coume, 
it follows a south-easterly course through eastern Arizona, wlicie 
its edge is known as tlie Mogollon Mountains. Dassing this line to 
the south-west, the country descends at once from tlie bonzontal 
platform into a lower country having apparently similar geological 
teatures to those }ire.sented in the Sierra country to the w'est. The 
following are some of th(3 more interesting facts connected with the 
tonn and structure of the plateaus making up tlie Grand Cafion 
ilistiict on the north of the Coloiado. The Slieavwits has on its 
westiu'n side the so-called “ Great Wash,” a broad and deep valley 
to the north of the Coloiado. The great escarjmieiit of thus plateau 
is a fault or break, along the cour.se of which tlu count ly to the 
east has been raised scveial thousand feet The Uiiikarct plateau, 
which adjoins the Sheavwits on the cat.t, is scymrated fiom it geo- 
logically by another great fault, the Uiiriicano Ledge, which marks 
a rise of the region to the east to the uniount of 1000 or 1800 feet, 
and which ii prolonged far to the iioitli On this plateau are 
numerous cones and flows of basaltic lava, some of wliieii appear to 
bo of very recent origin. Under some of tliesc are lieds of rermian 
age, lying over the Carboniferous, and preserved fioni ero.sioii by 
tlie harder eruyitive material with which they aie capped. Another 
short fault sepaiates the Uinkarct from tlic Kariah jilatenu on the 
east. The Kiinuh is the bioadcst of the four ydateaus, and has a 
gland side caiion cutting deeply into it, and running to the Color- 
ado. The Kaibab ydatcau comes next on the east Flat on the 
summit, and terminated by lofty battlements uyum its eastern and 
wostei’ii sides, this is much higher than the other plateaus to the 
west, being from 7500 to 9300 feet above the sea-lovel. Its surface 
is covered m part wdth forests, grassy parks nilervening winch in 
summer are gay with flowers of laro beauty and luxuriance. The 
total length of this plateau is about 90 miles, and its maximum 
width about 35. It is a block of ground raised by dis^dacement 
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between two great faults. Farther east and at a much lower alti- 
tude is the Paria plateau, “a ten ace of Triassic strata scored with 
a labyrinth of cahons;” and farther north-east, again, is the 
Kaiyiarowits, which is nearly equal to the Eaibab both in size and 
altitude ; tins is composed of stiata of Lower and Middle Cretaceous 
age. Still farther north is a succession of ydateaus, scyianitcd from 
each other by linos of dislocation, which, however, gradually close 
and become less conspicuous in this direction, the topographical 
features of the region being dependent chiefly for tlicir existence 
on siinyde ero.sion, with the frequent occurrence of curious \olcunic 
formations, and not so much on bodily uplift aud depresbion of 
^eat masses of stiata by faulting. On the soutliem side of the 
Colorado is another vast expanse of plateau land, underlain by 
neatly horizontal strata, which, W'itli one unimportant exception, 
are not deeydy scoicd with cations as is the region to the north. 
“ Low mcbas, gently rolling, and usually clad with an ample growth 
of pine, piiion, and cedar, broad and sliallow valleys, yellow with 
sand or grey with sage, repeat themselves ovci the entire area. 
The altitude is greater than that of the plateaus noitb of the 
Colorado, except the Kaihah, being on an avemge not far from 
7000 to 7500 feet. Fiom such euiumanding ]ioiiits as give an 
overlook of this region one lonely butte is alwn}b visible, and even 
conspicuous, by leason of its isolation It stdiids about 20 
miles south of the Kaibab divi.siou of the Giaiul Cafion, and is 
named the Red Butte. It consists of Peiinian strata lying like a 
cameo ujion tlie general phiiioim of Caihoniieioiis hcils The 
nearest remnant of similar beds is many miles a\\:iy. The butte 
owes Its preservation to a mantle of basalt whieh came to the 
suiface near the centre of its summit. . . . Fifty or sixty miles 
south of the nv^er use the San Fiancisco Mount. mis They aie all 
volcanoes, and four of tiiem are of huge dimensions ; the hugest — 
San Francisco Mountain, neaily 13,000 feet higli — might he Hassed 
among the largest volcanic piles of the west Aiouiid these four 
masses are scattered many cones, and the lavas which emanate 
from them have sheeted over a large area.” The length of the 
Grand Canon ot tlie Colorado, following the mcandeiings of tlie 
river along the middle of its watei -surface, is about 220 miles 
Where the cafion is narrowest it is live miles adoss Irom Ihe edge 
of one wall to the edge of the other. The general dejith is 2000 
feet; hut in the centre is a )>ortion 3000 feet deejur, having a 
width about equal to its depth. The Kaibab division, or that 
pait w'liicli has the plateau ol that name on the noith, is the most 
stiijicndoiis portion of the (’ahon, a tliou.saiid lect th eper than any 
other, and far nioie diversified and complex in iN stiuctiire 

The peculiar interest of the topogiai»hy of this legion is due 
in part to the rriunuei in W’hicli great blo(‘ks ot strata have been 
raised or depressed between long iiiults, wdiich have given use to 
difleiences of level amounting to tliousaiids ot leet, anil in jiarl 
to the extraordinary amouiit of eiosioii vvhidi the i(*gion lias 
undergone, 1 st over its whole surface whole not protteled by 
overlying masses of haidci volcanic material, and, latei, in tlie 
eliauiiels ol tlie streams, which channels have hei’ii gradually grow- 
ing nairovvcr with the lapse of time, the stieaiiis dimmisliing in 
volume, until duiiiig the present epocli they have citliei shiiiuk 
to nothing or liave become abscdutcly iiisiguificant in conmaiisoi' 
with what they were in later Teitiary times. In f.ict, we have in 
this region the best possible illustration of the piogiese and i fleet 
ol that stu]Hmloiis desiccation ol the ilinuiie which has long been 
manifesting itself all over the vvoild, and of winch Uie results may 
easily be tiaeed far back in geological 1jisIoi>. The contrast 
between the plateau region south and soulh-tiisl ot the Gioat Baam 
aud that lying to the north — between the region of the Colorado 
and tliat of tlie Colunihia — is a most sinking one Iii the north 
the Volcanic outflows have tilled the dejiies^n ns in ilie corrugated 
and folded strata, covx'iiug over the whole oi the lower portions of 
the region, fiom W’hieh the older mountain langis piojcct like 
islands from the great congealed sea of lava The nveis coiiM not 
sttbseijiicntly cut very deep into these overflows, bi'cause tin* 
material is so liaid and the goneial level of the legioii .so low' In 
the Colorado region, on the other hand, tin* .sti.ita linve not been 
crumpled, folded, and metainoiphoscd, but i.osed eu to a 

high elevation, and not liaideiied so as cffectiudl} to usist erosion , 
and, possessing ju.st enough variety of lithologn .il cliaiactei to 
prevent unifoiruity of wearing away and givi* l oiuplexity to tin* 
resulting forms, they have, under the simple iniiiicmc of eiodiiig 
agencies, assumed the wonderful condition in wliieh we now behold 
them. Heie, too, volcanic agt'ncies h«i\c been active; but the 
molten material has been poured out fiom oiilices at a gM'it 
elevation, and has built up cones, some of wlneh arc of neaily as 
grand dimensions ns the inighti<*st of Ihe Sieir.i Nev.ida and Cascade 
range; but the valleys and lowei legions have not been filled uji 
by them, nor have there been in the southern plateau legioii any 
such enomious overflows as those winch charactcn/c ‘be riortheiii 
volcanic district 

V. The Sierra Nevada may without hesitation lie c.illed the most 
important and interesting meiiiber of the Cordilleraii sy.stem, not 
only as a long and elevated mountain chain,— -on the whole the 
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most conspicaons within the limits of the United States,— but transyerseiy by a great fault, to the south of which we have' the 
also for its minerals, its climate, its i)ecuUar geological features, high ranges and deep caftons often cut down through the volcanic 
its remarkable forests, its scenery, and the comparative density of strata, and sunk deeply into the underlying metamorphjp rooks, 
the population along its western flank. Its importance and interest while to the north is a great depression, comparatively level, and 
aie still farther enhanced if (as on the whole seems a reasonable exclusively occupied by volcanic rocks, which stretch oiT to the 0 
thing to do) we consider the Cascade range as being a continuation, north and north-east, in almost unbroken continuance, for many 
The Sierra Nevada proper forms the western edge of the widest and hundred miles, forming a portion of the northern plateau region 
highest portion of the Cordilleras, or that portion which lies east of already described. Seventy miles north-west of Lassen's Peak nses 
the State of California. It is esneciaUv conspicuous from the western Mount Shasta (14,440 feet), standing in remarkable isolation on a 
side, because on this side it falls nearly to tne level of the sea, while base between 10,000 and 11,000 feet lower than its summit. There 
on the other side it sinks only to the general plateau level. It does are indications of former volcanic activity near the summit, but 
not, however, border the Pacific directly, since there is, all along they are not so marked as those on and near Lassen’s Peak. Thero 
its course, a lower system of mountains, rising directiy from the is a flat area about 400 feet below the summit, on one side of which 
coast— the HQ-callod Ctmst ranges. With these the Sierra Nevada are several oriflees from which steam and sulphurous gases were 
and the Cascade range are so inosculated in certain portions of constantly escaping at tlie time of the present writer's ascent of 
their extent that a topographical separation of them is im])OHsiblc, the mountain (1862). 

hut for a considerable distance both the Sierra and the Cascade North of Mount Shasta the mountain mass now called the 
range are distinctly separated from the Coast ranges by broad low Cascade range maintains characters similar to those which it has 
valleys, the most extensive of these being the Great Valley of between Lassen's Peak and Shasta for a distance of fully 600 
California (for which, as well as for the more important features of miles, or until we have passed the northern boundary of the United 
the Californian Sierra, the reader is referred to Mncy. Brit., voL iv. States. The princi])al continuous ridge is comparatively low, and 
pp. 696-8) The SlelTa^evada has been already shown to be made on it at iri-egular intervals rise great volcanic cones, differing con- 
up of a core «>r eruptive granite flanked by rocks of lilesozoic ago; siderably from each other in elevation, but all much higher tlian 
tlie development of these Mesozoic rocks increases towards the the surrounding plaieau-like ba.se on wliich they are oailt up. 
north, and m tlie region lying along the western declivity of the Unfortunately no portion of the Cascade range has as yet been 
chain, in the central portions of the State, forms tho aurifeioiisbelt topographically surveyed. Prom Mount Shasta nortliw'ards tliere- 
of the Sierra 'fhe gold-producing detrital deposits, formerly so are several prominent j^eaks, which are apparently volcanic, but 
extensively worked, are gravels of Tertiary age covered more or which have not the conical form, while others exhibit this peculiar 
less completely by volcanic materials, wliich not un frequently feature in a high degree of i»erfectioii. JMouut Pitt (9718 feet> 
attain a thickness of several hundred feet. As in other portions of is a well-defined cone, about 75 miles north of Shasta. Mount 
the Cordilleran region, the presence of eruptive rocks of Tertiary Jefferson, about 160 miles still farther north, is of a similar 
and post-Tortiary age IS a fact of gi*eat importance. The volcanic character; and between Pitt and Jeflerson are various prominent 
materials in question are seen in tdaces in large masses on almost peaks, especially the liighly picturesque group of five sharp points, 
the very highest portion of the Sierra, in its southern extension, known as the Three Sisters, only three of them being visible from 
in a region where there is veiy little of this material lower down tho Willamette Valley. All through this portion of the range / 
on the flanks of the range, and w'here there are no slates and no evidences of comparatively recent volcanic action are present, m 
mining or washing for gold of any importance. Ju.st south of tho the form of regular craters and outflows of lava. Somewhat less 
Mount Whitney group, where tho Sierra rapidly falls off in height than 100 miles north of Mount Jefferson is the grand break made 
between tho two ranges of which the sy.stom is hero comprised, in the Cascade range by the Columbia river, which has cut entirely 
there is a region— the valley of tho Kern river — in which occur through the volcanic mass, down alino.st to the level of the sea, — 
several volcanic cones, which have a very recent look, but which tho Dalles, on the eastern aide of the range, having an elevation of 
are not known to have been m eruption since Hie advent of tho only about 100 feet At tlio Dalles — so nametl on account of tliC’ 
whites. This region, however, for several years in succession — great, broad, flat plates or sheets of lava which are tliere well 
fwiii 1870 onwards, and perhaps from an earlier date — appears, on exhibited on and near the river— is the beginning, in this direction, 
good evidence, to have been lepcatedly and violently disturbed by of tho volcanic plateau of the Columbia. Near this point rise three 
earthquake.^; ami this seenns also to have been tho portion of the of the best-defined volcanic cones of the range, two— Mount Adama 
Sierra W’hich was most aftectod by the great oartiiquako of Maich and Mount St Helens — on tho north side of tho river, and one— 

26, 1872. Midway in Owen’s Valiev, on the east side of tho Sierra, Mount Hood — on the south. The last-named ha.s been found by 
beginning about 30 miles north of Lone Pine, where this earth- barometric measureniont to be 11,225 feet; tho other two seem to 
quake wa.s most disastrous in its effects, there is a region of volcanic be of nearly equal height (about 10,500 iect). Mount Rainier 
cone.s and lava-flows, bv whicli the river is crowded over against (14,444 feet) — about 75 miles north of the Columbia river — is. 
the Inyo range, at tho foot of which it has only just room to flow, rivalled in the whole of tho Cascade range by Shasta only. Tho 
Those cones are seemingly as piTfect as they ever were ; and the views of Rainier from Puget Sound are magnificent. It Is much 
flows of basalt have spread themselves out over the sage-bru.sh less accessible than Shasta, as it lies in the midst of a dense forest, 
slope m a manner indicative of a very recent date for their out- far from roads ; it is also very much more deeply covered witl» 
breaking. Yet all seem now to be entirely dormant. Even snow and ice. Still farther north than Rainier, and near the 
solfataric action is almost (if not quite) exclusively manifested at boundary hue of the United States, is i^lount Baker (10,756 feet), 
the piesent time at or near tho summits of the highest volcanic a prominent object in the grand panoramic view from Victoria, 
cones of tho Sierra and the Cascade range. Farther north more Vancouver Island. While evidences of comparatively recent vol- 
and more volcanic materials cover tiic western flank of the range ; canic action are so conspicuous all along tho range from Lasseii'a 
and from about 39** 30' N. lat. much the larger portion of tho Peak uoith to Mount Baker, it is not easy to leconcilo the con- 
older rocks is overlain and concealed by modern eruptive materials, flicting evidence with regard to the present condition of the 
through which the 8ti*oam8 have worn channels, often of great depth, eruptive agencies. The present writer, during several years of 
from tho sides of which acces.s is given to the auriferous gravels exploration, found no evidence whatever of any recent outflow of 
occupying tlio bottoms of the channels of the old Tertia^ but now melted lava, such as would harden into a solid rock on cooling, 
buried river-systems. In La.ssen’s Peak, in 40” 30' lat,, wo in any part of the Sierra Nevada or the Cascade range, 'rho 
have the first exhibition of tho isolated volcanic cone rising high eruptive rocks of these langes are mainly andesites; but the 
above the adjacent country, winch makes so jiromineut a featuro last outflow of molten rock appears to have been basaltic in 
of tho range farther north in Califoniia and through Oregon and character. This is certainly true for tho Sierra Nevada, and prob- 
Washington Territory. This volcanic mass is 10,537 feet in height, ably so for the Cascade range. Under the basalt we find, in the 
and there are abundant signs of recent volcanic activity on and near buried sedimentary strata, abundant remains of vegetation, pro- 
it. There are, in this vicinity, sevoial localities w'liere hot springs nouuced by competent aiitlionty to he Pliocene in age, with a few 
occur, and where the rock has been so softened by solfataric action speies intermingled which have a decidedly Miocene character, 
as tojmvo given rise to mud lakes, in which jots of hot water and The animal remains found under the basaltic lava are all of extinct 
mud are sometimes thrown to a height of several feet. One of speies, with the single exception of man, whose bones or handi- 
tliose places, about 8 miles from the summit of the peak, is 5976 work hove been repeatedly taken from strata occupying this 
feet above the .sea, and there is hero a pool of hot water 600 feet geological psition. The age of the sedimentary beds under tbo 
long by 300 broad, in tho midst of which miniature mud volcanoes basalt is therefore Tertiary, from the combined evidence of both 
arc being constantly formed. There arc no such striking indica- plants and animals. There is no evidence that fragmental lava — 
lions of dormant volcanic activity a.s are seen in tho vicinity of ashes, cinders, and the like— has been emitted from any one of the 
Lusson's i*cttk anywdicre to the southward along tho crest and flanks volcanic cones of the Sierra Nevada since the region became kno\vn 
of the Sierra. Neither is it knowm that there has been anything to the whites ; but there is abundant evidence to this eiiect in 
'which could be properly called an eruption, wdiether of lava or regard to some of the high points in the Cascade range. Mount 
ashes, since the region was first visited ny the whites, either from Baker seems to have furnished tho most unquestionable proof of 
Lassen's Peak or from the much grander volcano to which the activity in recent times. The first know'ii eruption of this volcano 
name of Sliasta is given. At Lassen’s Peak a great change takes appars to have taken place in 1843. In at least three later 
place in the character of the range, whicli is here broken through instances Mount Baker 1ms been seen in eruption by men of nn- 
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questionable authority, —-in 1864, 1868, and 1870. Smoke and 
steam aro said to have been frequently seen rising from the summit 
of St Helens. It is not easy to reconcile the statements which 
have Men made in regard to the activity of Mount Hood. 
Kruptions of tliis mountain have been reported as having taken 
place; but the present writer in 1867 made inquiries of persons 
having it in full view, without being able to procure satisfactory 
evidence of any activity similar to that of Baker and St Helena, 
at least within the preceding twenty or thirty years. There is no 
evidence of any similar activity of Mount Rainier ; but, according 
to Stevens and‘Van Trump, wno were the first to reach the summit 
of this mighty cone, jots of steam issue from the crater at the 
summit in sufficient quantity to keep a party warm. 

^ VI. To the west of the Sierra Nevada and the Cascade range is 

igt another chain of mountains, which, although greatly inferior to 
these in some important respects, is still of very con sidei able 
® interest— the Coast ranges of Califoniia and Oregon. They diller 

in Ming newer goologicdly, of less elevation, less extensively and 
regularly broken through by granitic axial masses, and less roveretl 
by vol« 3 anic ovei*flow8. The upheaval of the Sierra took place at 
the close of the Jurassic epoch, whereas that of the Coast ranges 
was the i*eault of agencies operating during the later portion of the 
Tertiary, and continuing down to a very recent date — namely, into 
the post-Pliocono. The greater part of these ranges south of the 
Hay of San Francisco is of Miocene age, although even there 
extensive areas of Cretaceous rocks exist, and especially on the 
eastern side of this mountain belt, in the so-called Monte Diablo 
range. Farther north, beyond the bay, rocks of this ttge become 
more and more predominant, the aieas of Tertiary being com- 
paratively narrow and unimportant. A remarkable feature of 
the geology of the Coast ranges is the extent to which these 
newer formations have been nietamorpliosed, so that by some 
observers the.se altered rocks have been described os belonging to 
the very oldest part of the geological scries. The prevalence of 
serpentmos and obscure serpen tinoid rocks in groat masses in these 
altered portions is also a fact of much geological interest. These 
altered rocks, and especially such of them as have been more or 
less silicihed, are the home of the ore of quicksilver, mines of which 
metal have been opened and extensively worked at numerous 
points both south and north of the Bay of San Francihco. Chromic 
iron is also associated with these magnesian rocks, and at a few 
points is jiresent in considerable quantity. Gold has been washed 
at numerous points in southern California, with some su< cess. 
All important member of the Miocene seiies south of the Bay of 
San Francisco is the bituminous slate, which in places is .several 
thousand feet in lliickiiess, and often contains a large ciuiintity 
of bituininoiis matter, which, at some localities, especially near 
Santa Barbara and Los Angeles, has oozed out in»on the surface and 
given rise to areas of semi liquid material, called *^brca” by the 
Mexican Spanish, which has occasionally haidencd and formed 
laige deposits of as])lialt Many attempts have been made to boie 
into these hituminous locks for ]»etroIenni, but these efforts have 
never been smsessful enough to furnish even the home market with 
u supply of oil suitable for illuminating purposes. Coal is found 
at immerons points iii the Coast ranges, Mtli in California and in 
Oregon, and of both Cretaceous and Alioconc age. The most im- 
portant mines are those ni Washington Teriilory, near Seattle; 
and there is also a valimblo and quite extensive coal-field on Van- 
couver Island, near Nanaimo, also in the Cretaceous. Tlie most 
important and best-developed portion of the Coast ranges is that 
opposite or to the west of the valleys of the San JojM|niii and Sacra- 
mento nveis. Both south and north of the extremities of these 
valleys the masses of the Coast and Sierra mountains coalesce, or ho- 
como* topogniphically so united that any ilistinction other than geo- 
logical is impossible. This uniting of the two ranges wdiich takes 
place innortliern Cahfoinia is continued through soiitliern Oregon, 
where the topography is quite as complicated and difficult as in 
those parts of California whore the two ranges come together. 
Butin the last-named State the Htriiotuio of the Coast ningos has' 
been pretty well worked out by the California State Geological 
Survey, although the maps unfortunately remain unpnhlislied, 
while in Oiegon almost nothing has been done in this diicction. 
Where best developed — in California -—the Coast ranges have a 
length of fully 400 miles, and a breadth varying from 40 to 70 
according to the varying position of the coast-line. The mass of 
mountains covering this area is made up of niinierons suhrmges, 
some of which are very distinct and well-marked, while others are 
much less so. These all along the north-w'cst and south-east 
trending portion of the coast, or fiom Point Conception (34® 16' 
N. lat.) to Cano Mendocino, run nearly in the same direction as 
that coast. Their altitude above the in tei veiling valley, in the 
vicinity of the Bay of San Francisco, vanes fiom a few hundred 
to 3000 or 4000 feet. Prominent points near tliat bay are Monte 
Diablo (3856 feet), Mount Hamilton (4440), Mount Helena (4343), 
and Mount Bache (3790). As we go north and south from the region 
of the Bay of San Francisco, wo find the heights of the dominating 
peaks increasing. Mount Bailey, about 150 miles north of S>**' 
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Francisco, has uol elevation of 6367 feet. About the same distance 
south of that city is San C’ailos Peak (nearly 6000 feet). Portions 
of the range south of the Bay of San Francisoo are of extremely 
recent date, as great masses of rock of Pliocene age, hundreds of 
feet in thickness, are seen to be turned up at a high angle. The 
ranges along that portion of the coast which has an east and west 
trend, on Santa Barbara Channel, have themselves the same trend, 
and are high and precipitous. Of these the Santa Ifiez is the most 
conspicuous, having along its crest points nearly or quite 4000 feet 
high. The Santa Monica, another east and west ti ending range, 
farther cast and south, is reinaikablo as being made up of Miocene 
stratified rock, and having u central well-defined linear axial mass 
of intrusive granite, driven through it like a wedge, by ivhich the 
range has been raised to a high angle near the eruptive rock, where 
it is extensively shattered and metamorphosed, and from which, in 
each direction transverse to the chain, it gradually and rapidly 
recovers its normal charactci and nearly horizontal ]x»sition. 

Farther south along the coast the ranges are much broken, and 
central dominating points ri.se to very considerublo elevations 
The San Bernardino and San Jacinto Moiintains are two of these 
elevated central masses, each rising to about 11,000 feet. Tin- 
precise relations of these high masses to the Coast ranges and Sierra 
cannot us yet Iw stated. The region of the Coast ranges m Cahfomie 
IS one of Very unequal att ractivcness. Portions are rough and for- 
bidding, lieing covt-ied by a den.se thorny undcrgiowth, locally 
known as “cliapaiml ” ; other itorlions aie in the highest degree 
fertile and picturesque, and have a remarkably mild and nmfonn 
climate. The slopes and hills near the coast, or open to the west 
winds, have a fairly sufficient rainfall The interior ranges, 
especially the ]>ortion8 of them west of the San Joaquin valley, 
are very dry, and over laigo areas so much bo os to he unlit foi 
cultivation. 

Geology of tlie Mutsissippi Valley, 

The area enclosed between the Apnalachiaijs an<i the Cordillcr^, Missis- 
extending to upwards of 1,500,000 square miles, the drainage banii Hippi 
ol the Gieat Lakes and St Lawrence on tlie north and of the grand valley. 
Missoun-Missisbippi i iver-syslern on the soiitli, cannot here be 
discussed in detail from the topographical p<»int of view The 
general features do not present the divcisity seen in the regions 
already considered All that cun be done here is to indicate the 
salient points of the gf-ology. 

The h«'U of Tertiary and Cretaceous rocks alrcadjr mentioned as 
forming the Atlantic slope extends, with very similar elniructcrs, 
curving broadly around the soiithein end of the Apfialachiuns, and 
continuing along tlie Gulf and u]) the Missis8ipi>i valley, to about 
the junction of that liver with the Ohio. About half of Alabama 
and Arkansas, all Mississippi and Louisiana, parts of TetincHsei- 
aiid Kentucky, and a very small coinci of Missouri are underlain 
by these iiewei loi-matioiis Nerirlv tlie whole of Texas is sirnilailv 
situut<'d with re.spect tt> its geology In tlie northein eential por- 
tion of the last-niciitioned State the rnaily and gypsih-roiis led 
saiuhstoiies of Tiinssic age cover a large area, boidcrcd on the south 
east by a little-known coal field, of Caihonifeioiis age, ivith a very 
small patch of Azoic or An Ineaii rocks at its .soutlK-rii teiininatiou, 
almost exactly in the cciitic of the Stale. Tracing the geological 
formations iiorthwaid lioni Texas into New- Mexuo and along the 
eastern Hank of the Rocky Moiintniiis, we find the belt of Cretaceous 
and Teitiaiy covenng a veiy laige aiea, extemling as far east fiom 
the mountains as tlie centre of Kansas, and coveimg neaily all 
Nebiaska and Dakota, the north-western eorfier of Iox\a. ami tin 
western hall of Minnesota. Tin- Tiiassic belt mentioned as occur- 
ring m Texas occiijm*s a hioadaica in the Indian Terntoiy and tin- 
southern ccntiul part of Kansas. It is also quite extensively ex- 
posed .along the stieaius of N«nv Mejico, foimnig the lajrdei of tin* 

Llano Estmado or Staked Plain. The Cietaceons and Tertiary 
rocks of the xvest have nowliore aiwthing like the econonucal 
ini|K>itance which they have in New »fersey; but from a nala-onto 
logical ]»oint of view they are of interest, and, especially in the 
lower Mississippi valh-y, liave been studied with care and in (oii- 
sidcrahle detail by the State geologists. Included within^ this 
bolder of more recent roeks, and comprising the w Jioleof the Nortli 
Eastern Central group of States (see beiow), as w« 11 as the Avestern 
portion of the North-Western Cential, and smaller portions of tin 
South-Eastern and South -Wcsif*rn (Central gronjis, is a region undei- 
laiu almost exclubivcly by Pal<i*i»/oic locks, covt-red with ])ost- 
Tcitiary and recent dotrital fonn.it ions, the intciim-diate mcinhcis 
of the geological series being eiitiiely Avantiiig These Paheozon 
strata include A^ery extensive and i-ornpleto lejncscntations of lioth 
the LoAAer and Uppei Siluiian seiics, and also of the CarboiiilV-i ous, 
iiichuliiig both tin* upper and lowu-r incinhers of this division of ’,hi 
Palaeozoic. As we leave the Alleghany e.s(*arpment in going wc.-,t 
ward wo find the disturbances of the stiata becoiiiiiig less ami le.ss 
marked, what flexures there are being (xcccdingly broad, .so that 
over laige areas the rocks seem to he in an almo.st nndisturlied 
horizontal position. The geogiaphh.il distiihution of the areas 
urah'-tqin by the Coal-mensuies in this region is indicated below 
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(p. 812). Calcareoas and oalcareo-magnesian formt^tlons ate espe- 
cially prominent over this great area of nearly undisturbed strata. 
As we nroceed westwards from the Appalachian belt we find the 
pimdy uetrital and siliceous rocks dimimshing and the calcareous 
gaining in impoitance and thickness. Thus the millstone grit, 
which on its eastern edge is in {daces more than 1000 feet thick, 
is found in {larts of the Afississipfu valley to have diminished to a 
few feet, or even in places to have disapiwarcd altogether. With 
this diminution of coarser detrital and siliceous material comes in 
a wealth of organic forms, and tlie rocks of the redon in Question 
liavo been most fruitful of material for the paleontologist Towards 
the western and north -wostoni portions of the Paleozoic area there 
occur several marked breaks in the uniformity of the geological 
character of the region. These are due to the appearance at the sur- 
face of rocks older than the lowest Silurian —rocks, indeed, which, 
U{i t) the {iresent time, in spite of forty >cars of diligent search, 
have not been found to exhibit any traces of life, ("or this reason 
these rocks, which unconforiuably underlie the Lower Silurian, and 
are in such a {position as to prove neyoud a douht that they assumed 
that (losition before the de{)ositioii of the lowest known fossilifcrous 
rocks, were called Azoic by Foster and Whitney, but are now more 
genemlly known as Arclucan, a name substituted by Dana. The 
A/oic areas of central Texas, northern Texas, and central Aikan- 
sas are comfiaratively small, and have been but little studied in 
detail, since, thus fur, they have not been shown to be of much 
economical value. The Azoic area in south eastern Missouri is also 
of small dimensions, but economically important, since iion ores, 
large in quantity and of great {Uirity, occur here, at the well-known 
Iron Mountain, Pilot Knob, and other localities. Far more im* 
portant than those already mentioned, however, is the Azoic area 
of northern Wisconsin and north-western Minnesota, which is in 
direct coiinexiuii with the great Azoic disti ict of so much iin{)ort- 
ance in Canada as forming the mass of the Laurcntian mountains 
The region in Wisconsin forming the divide between the waters 
flowing into I^ako Superior and those uniting witli the Mississippi 
i(P one of Azoic rocks, and fiom tins a long spur extends soitih- 
westerly through Minnesota and north-easterly to Lake Superior. 
It is in this region and in this formation that the iron mines occur 
which are of so much imfiortaiicc to the country (see {». 814), the 
{irincipnl mines lying about 1500 feat above the sea or 000 tcct 
above Lake Supciior. To the north-west of this Azoic area, on the 
borders of the lake, is the very important co{)|ht region (p. 816). 
1'he cofqier-bearing range, which rises in places to an elevation of 
as much us 2000 feci above the sen-level, is made up of old volcanic 
masses interatratiHed with sandstones and conglomerates of Lower 
Riluriaii age. The so-called tmpiiean range runs from the extremity 
of Keweenaw Point south-westerly along and near the shore of the 
lake, ami finally disappears some distance beyond its w^estern end ; 
but the portion of the range which is of inifiortanco for its cornier 
mines is in Michigan and on or near Keweenaw Point. The 
detrital fortpations which cover most of the surface of the Palieozoic 
area, the boundaries of w'hich have here been indicated, are of 
varied character. Over much of the country the prinei]ial detrital 
material present is thiii w'luch has been loft behind by the slow 
wasting away, under (he innueiice of the rain and other atmospheric 
.igencics, of the calcareou.s rocks w’hich there occur. This kind of 
material forms the bulk of tlie soil in the higher portions of the 
tegion lying near the Ohio and its junction with trie Mississipiii, 
iiid north-west to Minnesota. Tlie river- bottoms grow wider as 
wo proceed in the direction of the diuiiiago towards the Gulf of 
Mexico, but the thickness of alluvial soil overlying the Tertiary 
and Cretaceous docs not seem, in general, to be very gi'eiit. The 
material liliciatcd by the decompo-sitioii of the roclc has been so 
tine that most of it lias been easily carried away wdierc the volume 
of water in the rivers w’as cousidomble. Coarser detritus occurs 
near the mountain ranges, osnccially those on the east, where stiata 
made up in large {lart of iieobles or even boulders of quartzose or 
other ind(>com posable rocks form a considerable portion of the 
underlying formations. An important feature in the surface geology * 
of the northern portion of the central aiea as well as of the extreme 
north-eastern {lortion of the United .States, or that conqiriscd witliiii 
Xew England, New York, the northern ]»art of Pennsylvania, and 
the region adjacent to and south of tin* Oieiit Lakes, is the {ii'esence 
of a large amount of coarse detrital inateiiul in the form of boulders, 
gravel, ami sand, which has been, in luge part, brought from the 
noith, Htid which is mixed very unequally in different regions with 
the material resulting from the disaggregation, decomposition, and 
abrasion of llie closely adjacent or underlying rocks. The origin 
and mode of distribution of this so-ctilled “northeni drift*’ has 
long been a fi uitful subject of discussion among American geologists. 
By far the larger number of those wdio, in later yeat«, have dis- 
cu8.sed the {iroblom have been inclined to ascribe the origin of the 
drift almost entirely to glacial causes. It is assumed that the 
northern portion of the continent was, during the so-called ‘‘glacial 
epoch,” covered deejily with ice, and that all, or nearly all, that 
we see at the present time upon the surface of the region thus 
covered is the result either of this envelope or of Hoods | 


produced by its melting. The pvm^t believes^ the' ' ' 
meua to be much more cbmplicatod and difficult of -explau«tio{i« 
than is generally supposed, but contents himself with simply ‘stat- 
ing wh&t is the current belief among American geologists. 

Political and Natural Subdivisions. 4 

As politically organized at proaent the area included wdthln tho‘ 
limits of the United States is divided into forty -nine subdivisions^ 
including Alaska. There are thirty-eight States, eight Territories, 
and three subdivisions, neither States nor Territories, each of which 
stands in a peculiar relation to the general Government — namely, 
tlie District of Columbia, the Indian Territory, and Alaska. 

In the following table of the States and Territories the names 
are followed by tnoir customary abbreviations. The dates are 
those of admission into the Union as States ; in the case of the 
thirteen onmnal States (printed in small capitals), they are the 
dates when tliose States ratified the constitution. The names of the 
Territories are printed in italics. 

Table and Fopniaiion of the States and TanUarUs,'^ 


State* and Tenitoilea. 

Date of 
Admission. 

Area in 
Squaie 
Aides. 

Popula- 
tion, 
dune 1, 
1870. 

Popula- 
tion, 
June 1, 
1880. 

Tncrease 

percent. 

III 

ifi 

Alabama (Ala.). 

1810 

52.250 

906,992 

1,262,505 

26*6 

24*5 

Arigona (All) 

Aikaiisaii (Ark.)..... 

183« 

313,020 

53,850 

9,658 

484,471 

40,440 

802,525 

318 7 
65 0 

0*4 

15*1 

C4lifoinla(CuI.) 

Colorado (CoU 

1850 

158.360 

560,247 

864,694 

54 '3 

55 

1875 

108,025 

39,864 

194,327 

387-4 

1*9 

CoMNkCTicuT(Coini. or Ct.) 

1788 

4,990 

537,454 

622,700 

15 B 

128*5 

Dakota (Duk.) 


140,100 

14.181 

135,177 

853*2 

09 

Dxlawauk (Del.). 

Dutrgrt of cohiwbta (DC) 

1787 

2,0.50 

12.5,015 

146,608 

17*2 

74 8 


70 

131,700 

177,624 

34 8 

2960*4 

Floilda(Kla.) 

1K45 

58,680 

187,748 

269,493 

43-5 

50 

GKonGiA(Ga)... 

1788 

50,475 

1,184,109 

1.542,180 

30 2 

261 

A/aAo (Id.) . .. . . 


84,800 

14,999 

32,610 

117*4 

0 4 

tmnoiB (111.) 

1818 

56,050 

2,539,8.91 

3.077,871 

21*1 

55 0 

Indiana (hid ) 

Jndtan Tetritorp 

1816 

36,350 

1,680,637 

1,978,301 

17*7 

55*1 


64.690 


... 

Iowa (la.) 

1840 

56,025 

1,194,020 

1,624,615 

36 0 

29 3 

Kantuut (Kan ) 

1801 

82,080 

40,400 

364.399 

99(>,096 

173-3 

122 

Kentui ky (Ky.) 

Louisiana (La ) 

1701 

1,321,011 

1,648.690 

24 8 

41-2 

1812 

48,720 

726,915 

939,946 

29-8 

20 7 

Ataine (Bo ) 

1820 

33,040 

626,915 

648,935 

3 5 

21 7 

AIahii.am> (Md.). ... 

17H8 

32,210 

7811,894 

931,943 

19 7 

04 8 

MAaaAouuHi<rrB (AUbb.) . .. 

1788 

8,315 

1,457,351 

1,783,085 

22 3 

221 8 

Mkliigan (Aluh ) 

1837 

58,015 

1,184,059 

l,C3«siM7 

38 2 

28.*) 

MinneMitA (Allnn ) 

1868 

8I,3li5 

439 706 

780,778 

77-5 

98 

AllBslBBippi (Miss ) 

1817 

40.810 

827,922 

1,131,597 
2,1 ((8, 380 

36-6 

24* t 

AliBS(}Uii(Mo.) 

1821 

09,415 

1,721,295 

2*.-9 

815 

Montana (Mon.) 


14(),0K0 

20.595 

39,159 

452,402 

62,266 

90-1 

03 

(N<^'i) ) 

1867 

7(»,h;>5 

110,700 

122,993 

267*8 

5 9 

Nevada (Ne\ ) 

18(4 

42.491 ! 

46*5 

0-6 

Nkw Hami'Bhire (N. 11 ) . 
New jRKSKr (N J ) 

1788 

9,305 

318,300 

346,991 

90 

88 5 

1787 

7,815 

»06,fl96 

1,131,116 

24*8 

151*7 

Nnp Mexico (N. M ) 


122,580 

91,874 

119,565 

30*1 

1 0 

New York (N \.) 

1788 

49,170 

4,382,759 

6,082.871 

15*9 

106 7 

[ North Carolina (N C )... 

1780 

52,250 

1,071,301 

1,390,750 

30*6 

28*8 

Uhio(O) 

1802 

41,060 

2,665,260 

3,198,062 

3»*» 

78*5 

Oieg»n(Oi.) 

1850 

96,0*10 

90,928 

174,768 

92*2 

18 

PknNAV I VANIA (Pa ) 

1787 

45,215 

3,521,951 

4,282,891 

21*6 

95 2 

HhooI’ Ibiam) (K. 1.) 

1790 

1,250 

217,353 

276,531 

27*2 

254*9 

South Carolina (S. C.)... 

1788 

30,570 

705,606 

995,577 

41*0 

33 0 

TeniicsBei (Tenn.). 

1700 

42,050 

1,258,520 

1,'^42, ’59 

22*5 

36 9 

TexiiB (Tex ).... 

1845 

265,780 

818,*»70 

1,591,749 

94 4 

61 

(flali (Ut ) 


84,970 

9,56.5 

86,786 

330,551 

143,963 

;i32,286 

65*8 

17 

Vennont (Vl ) 

1791 

0*5 

35 4 

Virginia (Vu ) 

Wafhington (WaMh.X . . 

1788 

42,450 

1,226,103 

1,512,505 

23-4 

37 7 


69,180 

23,955 

75,116 

213*5 

1 1 

WoBt Virginia (W Va.) 

1802 

24,780 

442,014 

618,457 

39*9 

25 1 

WlBoonsin (WU.) 

1847 

56.040 

1,054,670 

1,315,497 

24-7 

24 2 

Wpotntng (Wy ) 


97,890 

9,118 

20,789 

127*9 

0 2 

United States 

Alasla 


3,019,140 

531,409 

38,558,371 

50,155,783 

33,426 

30*08 

17*29 


1 The total area (excluding Alaska) is 3,0^5,(100 square tnilos, — nindo up by 
the addllion of unoigiiidmi territory (5740), Delaware Bay (020), and Railtaii 
Bav, Jkc. (100 ). Tlie Inst cuhimn shows the popul.ition per squaie mile of the 
laud Buvfare, which amounts in nil to 2,970,000 square miles. 

As long as the population of the country was limited to the 
Atlantic uml Gulf coasts there w»as no difficulty in olasaifyiiig fho 
divisions geograi»hically; the Northeni, Middle, Southern Atlaiitu*, 
and Gulf States constituted a natural gronpuig. The almost nn- 
knowm and at that time not easily acceaaibio region beyond them 
to the w'est was known as “the West,** and by this term until 
more than a quarter of the present century had ela{ised the valley 
of the Missihsinpi and its tributaries on the east was desigimted. 
It w’as not until about the middle of the century that a still farther 
“ We.st” began to be taken into cousidorutioxL 
Early in Uio history of the country the six north -eastern States 
(Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, 
and Connecticut) received the still current designation of New 
England. And till after the Civil War there was the division of 
the States into Southern or Northern, according as slavery was or 
was not permitted. * , 

The suggestion was made by Mr Gannett, geographer or me 
census of 1880, “ to divide the country into three great division^,— 
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tlm Atlantic region, the region of the Great Valley, and the Western 
or Gordillcran region.*’ Tho region of the Great Valley he calla 
"the Central region, and this is ugain subdivided iuto two prts— 
the Northern Central and the Southern Central— by the Ohio river 
^ and the soutWn boundary of Missouri and Kansas. The Atlantic 
division is also subdivided, by a line following the soutli boundaiy 
of Pennsylvania and New Jersey, into tho North Atlantic and 
South Atlaiitic divisions. The Western or Cordilleran division is 
limited on the east by the eastern boundaries of Montana, Wyoming, 
Colorado, and New Mexico. A farther subdivision will be found 
conveuieut at times, the Northern Central region being divided 
into two parts (the North-Eastern and the North-Western) by tho 
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Mississilipi, and the Soutluuu Central also into two |>art8 (the 
South-Eastern and South-Western) by the same river. The Western 
or Cordilleran division may be naturally divided into the Bocky 
Mountain, the Plateau, and the Pacific Coast regions. Adopting 
the mdieme thus suggested, w^c have the following gi'ouping of 
all the States and Temtonea of tho United States (Table II.), the 
only diflorciices between this fadieme and that of Mr Gannett, 
besides those already indicated, being that tho Atlantic States 
are divided iuto three subdivisions— the Northern, Middle, and 
Southeni, — ^and that West Virginia is placed with the Central States 
lieeause its drainage is to the Ohio and iu its jihysical characters 
it is allied to the North-Eastern Central group — 



Division. 

Subdivliilon. 

/ 





Southern Atluntic 

Oential / 

Norlh-Easteni Centrui.... 
Noitii-WcHtein Ccntial .. 
.South-Eubtci ti Cential ... 

1 

South Western Central | 

Cordilleran -j 

Rocky Mountain 



Pacific Coast 



Aiea 

Population, 

, , 

1 

States ond Terrltoiles. 

Gross 

Area 

Siiuttiti 

Miles. 

Per cent 
of Total 

T.nnd 

Sill fsec. 
SqtiHi e 
Miles. 

■ 

N umbel. 

Per cent 
of Total. 

No per 

Sq m of 
'Land 
Surface. 

New England States, Now York, Now Jersey. Pennsylvania 

Delawate, Mary land, Virginia, District of Colunibtu 

Noith Caiolina, South Carolina, Georgia, Florida 

lIlH.TlSfl 
f)7.400 
200, n: 5 

.I'd 

1 9 
(> b 

I«2,0<i6 

f»2,00-, 

101,970 

14,307,407 

2.771,740 

4,2fl7,0CM> 

28 9 

3 3 
8*4 

89-.1 

33 S 

21 9 


427,140 

14 1 

4rt«,040 

21 480,147 

42 *8 

33-8 

West V^irginiit, Ohio, Indiana, Illinois, Micljigan, Wisconsin 

Minnesota, Dakota, Iowa, Nebraska, Kansas, Missouii 

Kentucky, Tennessee, AlAbainn, Mississippi 

Arkansas, Louisiana, Texas, Indian Tciiiioty (inciiiding \ 
** ttiungaiiised teiTitory**) f 

270,70* 

&1<>,S40 

IHI.filO 

438,780 

17 1 

G 

14 3 

2bO,l».’J 

WIO.OOO 

179,080 

4.10, r>83 

11.823,12.1 
0.137 443 
, 1,383.131 

3,412,*W.2 

23 r, 

U 3 

11 1 

6 8 

43 9 

12 1 

31 1 

7 9 


I,410,{»2.'> 

40 6 

1,388,410 

20,980,081 

33 7 

19 3 

Montana, Idaho, Wyoming, Coloiado, New Mexico . 

Utah, Nevada, Arisofia 

Washington Territory, Oregon, California. 

r»’i5,27r* 
30S,fi00 
! 323,370 

_ . _ 

18 4 
10 2 
10*7 

ft.'i3,280 

304,830 

317,420 

4(81.430 
240.009 
1,114, .17 8 

•8 

M 

2-2 

07 
(1 K 

.i 3 


1 i,iK7,.vr* 

30 ti 

1 1,77 >,.V.O 

1,707 097 

1 .TS 

1 1 


Climatk. 

te IX. From the Atlantic seaboard west to near the base of the Rocky 
aiiera- fountains the hues of equal mean teinperaturt^ have a cousider- 
aide degicB of regularity, riiunhig approximately east and w'csi. 
When, on the other hand, W'c rca<*h the borders of tlie Cordilleran 
region we find the isotlionnal lines suddenly deflected from their 
normal course, and in passing across tho mouiitiviii and plateau 
belt wo find them irregular, often concentric over large areas and 
through gieat ranges of temperature, according as the altitude, 
width, and general trend of each sepaiate range or system of 
ranges niske their influence felt licuce there arc tliree distinct 
climatic divisions of the United States. — (1) the castcin legum, 
from the Atlantic to the toot of the high plateaus at the bas<* of 
the IhxdvV Moiiiilains; (2) tho plateau and mouii tain region of the 
Coidilleias; (.3) a nartow strip on the Pacific coast, lying west of 
the Sierra Nevada and the Cascade range. These three divibioiis 
are of very unequal size and iniportai ce. The first embrates about 
three-lilt Im of the entire country, and contains fully nineteen- 
twentieths of Its population ; the second is also much larger than 
the third, containing not mueh less than a million square miles, 
but is very sparsely i>eopled. The tliird is mon? densely peopled 
than the .seeoiid, but small in area, although its limits are not 
capable of hiMiig accurately defined. These three divisions will 
here lie designated tho Eastern, Cordilleran, and Pacific. 

In the Kahtcrii division the passage from one tyjie of climate to 
mals anotliei ib gradual and uniform, tliough rapid. The difference, in 
he climate between the easti-rii and westeiu coast of the Atluntic was 
tern long ago noticed and oommeiited on. It was Geoige Forster who 
sion ; first controverled tho prevailing idea tliat the New World in 
iicral was col«ler than tlie Old, and recogiii/ed the analogy 
tween the climates of the eastern coasts of the Atlantic and 
Pacilic, Humboldt alterwards investigated tho facts and pub- 
lished a tabular stateinciit, which, as oiilaigod by Hann, is here 
presented (Table III.): — I 


Place. 

Latitude 

Mean T 

Year. 

UlTIlK'iall 

Coldest 

Month 

le of tho 

Warmest 

Month. 

Difference. 

Year, 

Nain, Labiador 

Aheuleeti, Scotland. 

St.lohn's, NewioundluTiU...j 

Ur* si, Frame 

Ilulifiix, Nova Scotia 

hoiifeiiiix 

New York 

Niiples 

NoiMtilk, Virginia 

.San Foiiiando, Spain 

67 12 

67 12 

47 30 

48 24 

44 42 

44 48 

40 42 

40 48 

30 30 

30 80 

23 10 
40 70 
40 10 
33 '00 
4134 
3.1 

31 '08 
01*70 
39*18 
68'30 

3 82 
37 *22 
22 40 
42*44 
22 04 
42 44 
28 94 
48 90 
40 28 
32 70 

31 08 
.17*74 

39 14 
04*70 

04 40 

09 08 
73*30 
77*18 

78 02 
76*10 

21*0 

- 13 6 

117 
} lO'O 
} 43 


From tho above table it will be seen that the difference lietween 
the moan annual temperature of places in high latitudes on the 
opposite sides of the Atlantic is very large, and that it diminishes 


as we go south. About lat. the two sides of the AtlaiiLc have 
nearly the same menn temperature, the difference in elimale being 
very great, but eluelly dependent on dillerences m the amount of 
precipitation. Neaily the whole area of the United States is in- 
cluded between the annual isothermals of 44*' and 68''— a diflerciiee 
of 24*, the cot responding <hf1eienec of latitude being about 15" 
The average change of tcinpcrutiiro is, therefore, 1" 6 for each 
degree of latitude, — the most rapid change of tenqieraturc with 
tho latitude known in any legion of anything like equal extent 
Tlie causes of the rapid luciease of tcinpeiutme in going south 
along the Atlantic scahoaid are tlie position of the Gulf of Mexico, 
the iiigh tcm|xuature ol its waters, and the inemising predominance 
of wmth-westcrly winds. From these circiimstanceb the southciii 
portion of the y\tluntie const of the United Stales is decidedly 
warmer than the regions corresponding to it in latitude on the 
west side of the Pacific, while farther north places in the same 
latitude on the W'cst sides of the two oceans have approximately 
the same temperature This similarity of temperatiiic on tlie cone 
sjtonding bides of the Atlantic and Pacific is the result of causcb now 
easily understood, the chief being the position of the mabh of the land 
I with reference to tlie dll ection of the pi evading winds From the 
I Atlantic coast to tlie ca.stein base of the Coidilleras the isothermal 
curves for the year aie nearly par.illel, and luive. a geueial e:i.st and 
west couise, being only interrupted in this regul.irity and dcdiccted 
to a certain modei.ite extent in }>assiTig across tlie Ap|)alaclnaii chain, 
which nowdiere ri'-es high enough to give a ehance for jicrmaiient 
aecuinulation of snow'. These curves, of couise. are loughly parallel 
<o tho coast-line of the Gulf of Mexico, wliich over a breadth of 
fourteen degices ol longitude docs not vary much fioni an east 
and west dirci'tiou. The region over wdiieh a higher mean annual 
temiKjrafuio than 68" F. pievails includes nearly the whole of 
Florida and a nairow stnp along tho Gulf, wdiicli widens r.tpidly 
in Texas, where tho trend of the coast-liiie siiildeidy becomes ncaily 
north and south. The exlieme south end of Florida, wliicli .pist 
touches 86®, has a mean temperature of over 72®, tlic isothermal of 
76® being nearly on that parallel. The isotlieinml ol (H®, whidi 
meets the Atlantic coast near the boideis of North and South 
Carolina, keeps nenrly on the parallel of 84® as fai WTst as about 
100® W. long, wheie it is rapidly dcllected bouMiw^ard, iii con- 
formity with Ihediicction of tlieotliei isotlicniialb, by Ihegiadually 
increasing elevation of the eouiilrv when the plateau region is en- 
countered. The isothermal of 60® is nonily parallel to that of 
64®, except that it manifests the influenee of the high fiouthem 
extiemity of the Appalaclnans, and is in consequence coiisnlerahlv 
deflected to the soutfi hetw’ceu the meiidnins of 88® and 87®. Thv 


1 Ihe name Coidillcran is foi iJic W’l^nU in diviiilon, becauM* tin n h\ 

any confuviou is avoniisi whkii might ini'*© fmm the fuc l that tho pc cipio of tho 
etii»t«rn ^tAtCHaiX) stdl more oi Ici^s inc'lhicd to full any poiLinn of tlie n nion lyiiiK 
to tlicir west hy that name. No irioiiplo^/ in vvlikh all I he StatfN ui.d Teirtloilts 
are included van be enthely satisfactoiT, hut in that hem miRKested they aie, 
while (ij^cographicnlly connected, in most iPHpts'is pitjfCy closely allied to each 
other by their piiyaieul, f.lInmrJc, and aifi'icultutal clniraeteis. 
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isotliermal of 1)2^ is, to the west ot the Appalachians, nearly border of California, while farther south the cold Arctic current, 
coincident in position with the Ohio river as far as Cincinnati, which apparently emerges from under the warm current, makes 
and thence follows an undulating course, with a nearly westerly its cooling presence felt along the coast nearly or quite as far as 
general direction, through Indiana, Illinois, northern Missoun, the southern boundary of the country. 

aikl along the northern boundary of Kansas to the border of The isothermals for the summer months (June, July, and August) Sui 
Colorado, where it is suddenly deflected and runs with u nearly are much more irregular than those of the year, especially in the iso 
southerly course for a distance of fully 500 miles along the eastern Eastern division. The powerful heating iuiluence of the Gulf of the 
base of the Kocky Mountains. Those j>ortions of the countiy Mexico, swept over in summer by southerly winds, makes itself 
which lie between the isothuniials of 44** and 52” are New England, extremely apparent in the summer isothermals, which bond to the 
with the rxce[)tion of Maine and the northern part of New Hamp> north-west in a most remarkable manner, that of 72” reaching as 
shire and Vermont; Now York, excluding the extreme north-eastern far as the centre of Dakota, or beyond lat. 45”. A mean summer 
coiiicr (the Adirondack region); the Appalachian plateau region temperature of 80” and upwards prevails over Florida, a consider- 
on the borders of New York and Pennsylvania; nearly all Ouio; able portion of the Gulf States, and nearly all Texas. The belt 
two-thirds of Indiana and Illinois ; nearly all Michigan and Iowa ; adjacent to the Ohio, extending north as far as the Great Lakes 
southern Wisconsin; south-eastern Minnesota; nearly all Nebraska; south along the Appalachian tableland into Tennessee and tin 
and tlie southern half of Dakota. The isothermal of 40” passes north-western comer of Georgia, and west through Iowa, Nebraska, 
tlirough the centre of Maine, cuts off the extreme northern end of and northern Kansas, lies between the summer isothermals of 68” 
Now Hampshire and Vei raont, then passes out of the United States, and 76”. The summer isothermals along the Pacifle coast are much 
ro-outering nt the west end of Lake Superior, passing through the less considerably changed in position and character from their mean 
eentre of Minnesota, making a large loop to the south in eastern annual character than they are on the Atlantic side, for reasons 
Dakota and then trending north- westwardly until it passes beyond which have been already given, while the irregularity and com- 
tlie boundary lino of tlio United States in 107” W. long, plexity of the summer curves in the Cordilloran region generally 

Within the Oordilleran remon, or west of the 105th meridian, would be very distinctly noticed if the data were at hand and 
the position ol the isothermals is largely dependent on that of the could be exhibited with some detail. An extraordinarily high 
mountain ranges, which rise high enough profoundly to influence tomperatuio prevails in suuiiiier in tlie southern portion of the 
the climate, though it is only at a few points, especially round the Great Basin and in the Arizona plateau region, the isothermal of 
summits of the lofty volcanic cones near the Pacific coast, that 88” surrounding with its noi therJy-reaching loop a large area in 
they reach the region of peqietual snow. This deficiency of lasting the lower valley of the Colorado river and exteiiiling north as far 
accumulations of snow, however, is in very considerable part due as lat. 35”. The winter (December, January, February) isothemials W 
to the smallnebs ot the precipitation. Observations of temperature in the Eastern division have more of the regularity of the animal 
on the higher ranges are extremely dcficicut. On Mr SchotPs curves than have those of the summer. The winter isothermal of th 
temperature chart (Plato IX.) the isothermal of 44”, whicli, as 52” coincides very nearly with the mean annual evirve of 68”, 
already niontioiied, cast of the Cordilleran region nearly coincides keeping near and closely parallel to the Gulf of Mexico. The 
with the northern boundary of the country, encloses within a great winter isothermal of 32” runs from Cape Cod across Long Island 
southerly-reaching loop the whole ol the higher portion of the llocky to New York city, and across New Jersey, thence making a large 
Mountains, extending as far south as the 34th parallel, or to about loop to the south so as to surround the Appalachians, and, after 
the jiosition in latitude of the isothermal of GO” in the eastern ascending northerly again on the west side of that range to near 
<livision of the country. The crest of the Sierra Ncvtt<la, Cascade, the Ohio, passing through Indiana, Illinois, Missouri, and Kansas, 
ami Blue Mountain ranges is also within the curve of 44”. The thence descending in a south-westerly direction and 8>vecping 
highest portion of the Kocky Mountains, as far south as 39” N. lat, around the Rocky Mountains, and through the centre of the Great 
IS laid down as having a mean temperature lower than 36“ F. The Basin in a very irregular course. On the Pacific coast the form of 
wludo of the Great Basin and the Columbian plateau is indicated the winter curves closely resembles that of the yearly ibothernials. 
as having a considerably higher tcropei-ature than the dominating The W'lntcr curve of 62” very closely coincides with that of 60” for 
system of ranges which enclose it on the cast and west. Con- the year, and the winter curve ot 40” luns fiom near San Francisco, 
hidcrablc bodies of snow remain on the summits of the ranges closely parallel to the coast and at a little distance from it, as far 
tiuriijg a large part of the your, at least as far south us 39” N. lat. as Cape Flattery, or through a distanco of over ten degrees of 
In the plateau rf'gion of Arizona, Utah, and Nevada the decline latitude. 

of the ranges, the genei ally lessening elevation of the legion, and The irregular, non-penodic fluctuations of the temperature are Ii 
the facility of nc'cess which the topogra{ihn'dl conditions allow to of great interest, and without knowing what these are one would fl' 
the heated air fioiii the south give a high tem|Kirature, and the form a very false idea of the I'eal character of the chiiiatc. It does ti 
isothermals loriii irregularly concentric loops extending from the not appear that these fluctuations greatly aflect the general salubrity t< 
head of the Gulf of California nortlnvards. The isothermal of 52” of the country, but they have a marked cftcct on the (diaractcr of ti 
reaches as far north as Viigima (hty, in lat. 39”, and that of 72® the vegetation, os well as on the motliorls of cultivation. The 
extends to Fort Mohave, in lat. 35”, occasional occurrence of very low temperatures in low southerly 

III strong contrast witli the Kastorn division, wo find in the region latitudes where the mean winter temjieraturo is quite high is one 
(loidcriiig on the Pacific a very marked tendency to a parallelism of of the most striking phenomena m the climate. Savannah, as 
Die isothermals wntli the trend of the coast; consequently, a very Hanii remaiks, has a mean winter temperature the same us that of 
jiioderate change in the mean annual temperature may be met with London and Cadiz, although this latter city lies 4i” farther north, 
over a laige range of latitude. The character of the isothermals But the vegetation of the two regions is essentially different, 
here is greatly modified by the position of the two parallel ranges, because frosts do not occur in that part of tlie Spanish peiiiusuln. 
the Coast Mountains and the Sierra Nevada, which enclose valleys Orange trees are liable to become entirely frozen overyw'here in the 
of groat extent but of low altitude. In general the tem|)erature United States except in southern Florida; this is not the case lu 
of the Pacific coast-l>elt is much more uniform and higher than Spam. The cotton plant is a perennial in the south of Spain, while, 
that of the Atlantic side of the United States. The ibotheiroal of on the other hand, the stem and liranchcs are killed every year by 
GO" runs neaily ])arallcl with the coast, and not far distant from frost in the United States, so that the fields have to be annually 
it, from the southern hue of California north thiough neaily three leplantcd. 

ilegiccs of latitude. The isothermal of 52” approaches San Francisco The following table (IV.), from data arranged by ITann, gives an 
m lat. 37” 48*, and keeps near the coast to as far north as lat. 47". idea of the range of tcmiKuature iii vaiimis parts of the country : — 

A higher mean temperature than 48“prevails over the region adjacent 
to Puget Sound, ut the northern boundary of the country, in lat. 

49”, while the mean tempciature of the northern part of Maine, 
between the }iara1]e1s of 45” and 47”, is below 40”. Thus it may ho 
, said writh truth that near the Pacific coast we have a diifcrence of 
only 12” in mean tomperature in a range of over sixteen degrees of 
latitude. And if we iiass from the immediate vicinity of the coast 
III lat. 36” into the Sun Joaquin and Sacramento vaUe 3 's, w'o may 
lange over live degrees of latitude and keep in a region of which 
the mean temperature is not below 60® and nowhere much higher. 

The causes of this arc the j>roximity of the great area of water 

from which the prevailing winds blow, the modification which The region of lowest winter tem])erature is that along the eastern 
the temperature of this oecan undergoes near the American coast border of the Kocky Mountains in the northern portion of the 
by the Vsiatic coast cnrient and the northern or Arctic coast countiy, where the temperature not unfiequently sinks so low as 
current, and the position of the mountain langcs near the cqast. to freeze mercury. The lowest temperatures observed in this 
Uniformity of climate along the edges of the land is still further renon, as given by Bchott, are — at Fort Sanders, in 'Wyoming, 
niJed by the peculiar nature of the currents along this coast. ^ 50® ; Fort Ellis, Montana, - 53®. A temperature low enough to 
The influence of the warm Asiatic current— the Kuro-Siwo— is dis- freeze mercury is occasionally observed in Wisconsin and Michigan, 
tinctly felt in raising the temperature as far south as the northeni and on the borders of Canada and New York. The hottest region 



T.atltade. 

Mean Monthly Its ngo. 

Winter, Summer. 

Mean Yearly 
Extiemea 

Fort Sully.. 

44 39 

m 5 

901 

-25*2 

108 7 


44 

93*2 

70 3 

— 2fiMI 

93 ‘0 

St LouU . 

38 37 

90 3 

73-2 

-’ii-a 

397 » 

New 1 oik 

40 42 

79 0 

71*2 

0-7 

93'0 1 

Macon. 

33 40 

80 2 

59 7 • 

18'3 

97 2 

CliailPRton. 

32 43 

73‘4 

52 3 

24 1 

92 7 > 

New OileanD 

80 0 

78 6 

55-6 

23-2 

00 2 1 
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U that along the lower portion of the Colorado and Qila rivers in 

Arizona and the a^acent part of California. 

An encellont illustrative example ot the Buddenness and seventy 
of the “cold waves” which occasionally pass over the country is 
afforded by the facts gathered by the Signal Service in regard to an 
ociiurrenco of this kind in January 1886. 

nie barometer was high from the llocky Mountain region to the Faclfic coast 
on the 2d and from that dato to the Mh a slow north easterly movement of this 
hioh area was observed; after the fith there was an appaiont incivase of this 
hiuii area from tho region of the Saskatchewan valley and Manitoba On the 
afSiinoou <»f the 6th the observers in Wyoming, Colorado, Ncbiaska, Kansas, and 
Missouri were warned of the approach of a “ cold wa<e,*‘ accompanied by a 
** norther/* and of a probable fall of tempeiature of 20* to 2fi” in tlie next twenty- 
foul hours. The centre of greatest barometric pressure remained north of 
Dakota from the 0th to tho 12th, but the cold wave had icaclied tho Gulf coast 
and Florida before that date, causing In many places a lower temperature than 
has been obscived In many ycais, and in soniu a lower one than had ever before 
been known. Jn Kansas many persdns were fioaen to death, and the loss of 
stock was veiy great; at l>odgu Citv the wind blew witli a velocity of 40 niitcM an 
hour, the thermometer aseroging during the day 10* below xeio Tii Mahaska 
county, Iowa, fiom tho 7tli to the 11th twenty persons peiislied with the cold, 
and much stock was lost, Simllai reports came Irom otiioi ports of Iowa. In 
Memphis, Tennessee, tho thermometer fell to 8* below *ci*o. In Nashville, from 
the Otii to the lOtli, tho cold was the severest on record. In New Urleans the 
cold wave struck tho city nt 3 a.u. on the 8th, and the thermometer stood at 
U*'2 on the monilng of tlie Otli. At Indlunola, Texas, the coldest weather 
expeiltnccd for scveial years occurred fiom the 8th to the 13tli; on the 12th 
snow fell to the depth of 3 inches. At Galveston the cold was the gieatost ever 
known, tho mercury falling to 11*, being a fall of W In less than eighteen houis. 
A heavy snowstorm set in on the morning of the 12th, covering the ground to 
the depth of 6 Inches, and causing iiiucli loss and suffering. At Mobile, Alabama, 
the minimum on the moi-nlng of tho »th was 11", and at Montgomery, fi" 4. In 
Floiida the cold was very sevote ; ponds weie froacn ovei, and much fruit frosen 
on the tisjes. At Atlanta, Geuigla, the mercuiy fell to 2"*4 below zei*o At 
Savannah it stood at 12*, the lowest ever recorded at that place. At Charleston, 
S C , it stood at 10* ft ; Ice 3 inches thick formed on the ponds. On tho monilng 
of tho 11th, the curve uniting points of which the temperature wag zero ran 
fiom Dakota south nearly to Aikanaas, thence across to the Atlantic, passing 
south of Knoxville, and up the coast to Nova Si'otia On the Kt Lawrence and 
beyond It to the noith-wcst, the meroiuj summI at from 10* to SO* below *m» 
This cold wave was remarkable, not only foi Its severit) , but because it extended 
so fui to the south and caused so much damage. The whole country east of the 
ttocky Mountains was bi ought under Its influence. Of the inpldlty of Its pi ogress 
an Idea can Ih' formed from tho statement that the flist warning was issued fiom 
the .Signal Office at 121i 2m , January 7Lli, for the extiome north-west, and tliat 
for New Kngltind just two days later. This tiien ot lilgli barometer moved east- 
ward, after tlie*12tli, to the Atlantic coast, following the coast line, passing o\cr 
Nova Scotia, and disappearing to the cusUuid on the 16th. 

It appuara from Prof. Loomis’s working over of the records 
of the oigmil Service that throughout the greater part of tho 
United States there is occasionally observed a dillorencc of a.s much 
as 46** between the maximum and minim urn of the same day, and 
that there are a few jdaces where such changes are remaikahly 
fiequcnt. Tiiese places seem to bo all west of the 95th niendian, 
and at or near the basis ot the Itocky Mountains Thus, in 1874 
tliero were thiity-eight .stations at wliich a difference of 40** on the 
same day between tlio maximum and minimum temficraturc was 
observed. At Colorado Springs (5935 feet) this ha])|)ened lifty-six 
times, at Denver (5135 feet) forty-five times, and at CIie 3 "eriiie 
thirty-three times , at seventeen stations it happened only once. 
At Denver, 15th January 1875, the thermometer fell 48** in one 
liour; and an observer “who is prononneeil perfectly reliable*’ 
reporteil a fallen toraperaturo at that ])lacc of 36'* in live minutes. 
*lhes« changes ol temperature felt at Denver were the concomitants 
of a coiisidentlile storm, which came fiom tho north-west, and 
whose centre jiussed about 250 miles east of that place. 

The occasional occurreiu’e of “hot waves” wdiicii sweep over large 
areas of country, raising the teiiiperature much above its normal 
height, is one of the most striking and most disagreeable features 
of tlie climate of Ihe countiy, and especially of its northern and 
north-eastern portions. Theic is rarely a year in which one oi 
more of these abnormal occurrences are imt observed ; and, altliough 
they do not usually last moio than two or three days, they are 
sometimes prolonged Jor a month or more, in a suc(*e.ssion of 
heated ))criods with little or no interval lietwoen them. Thus, for 
example, m July 3885 tho therinoTiieter at West Las Animas, 
(Colorado, rose on the 16th to 105** 2; at Albany, M.Y., on the 
17th, to 96® *6 ; at New London, Conn., on tlie 18th, to 92®*4; 
in New York city, on the 21st, to 95® 9 ; m lialiiiiioro, Md., on 
the 20th and 2l8t, to 98'*‘3 and 98'*7 ; at Dubuque, Iowa, on the 
20th, outdoor work was sus^icndea on account of the intense heat, 
^ain, a little later, in Dayton, Washington Tcrritoiy, on the 28th 
or the same month, tho temperature rose to 102®*6 ; at Milwaukee, 
Wis., on the 28th, to 92® *8 ; at Fort Sully, Dakota, on the 29th, 
to 104®‘5 ; at Yankton, Dakota, on the 30th, to 100® *7 ; at 
Dubuque, Iowa, on the 30th, to 97**‘l; at Des Moines, Iowa, on 
the 80th, to 100®*!. All through the country many cases of sun- 
stroke occurred, eighteen fatal cases having been recorded in Balti- 
more during the week ending with the 26th. 

The prevailing winds, as in other regions lying in the latitude 
of the return trades, are w'esterly. Tho extreme southern part of 
the country is just on the border lino wdiere the influence of the 
causes by which the trade-winds are originated ccasc to he felt. In 
the autumn, however, in the southern Atlantic States there is some 
approach to tho conditions of ihe trade-wind region. At that 
season the winds in Florida and olong the northern edge of tho 
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Gulf are decidedly north-easterly as far as 33* N. lat Farther 
south the Florida Keys and the northern Bahamas belong, to a 
certain extent, to the trade-wind region. 

Along tho whole extent of the Atlantic const region westerly 
winds predominate during the entire year, but they arc chiefly 
south-westerly in summer and north-westerly in winter. In tlie 
following table (V.) the direction of the summer and wintei 
winds is given m porcenlage.s of tlic total amount, for the districts 
named : — 
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In the region bclwctn the Mississipiu ami the Ajipalachians, soutli- 
warda.<< far as the Cumberland range and iiortli to Lakes Miciiigan 
and Huron, south-westerly and westerly winds prevail during hotli 
summer and winter There is an exten.sive legion in the suiith- 
west of the IJiuleil Slates, embracing an area eqiial to about ono- 
thii’d of the wdiolc country, in which the winds of snminer are 
chiclly southerly, varying betwi'cn south-east and south-west, wdiilo 
in tlio winter they are mostly noith and north-west This legiou 
extends from the extieme south-east of California, tliroiigh Aiirona, 
New Mexico, southern Utah, TeAas, Arkanstw, eastern Colorado, 
eastern Wyoming, Kansas, and Nebraska, to Missouri. Farther 
nottb, in Wiseoiisin, Minnesota, and noithein Miclngaii, south 
winds prevail in the summer, but in wuiiter tluTe is no smh 
marked predoiniiiaiiee of northerly and noith-westeiiy winds as in 
the region to the south-west Tlie influence of Liiko Supeiior is 
clearly indicated in northern Wisconsin, where the prevailing 
winds in summer aie fiom the lake and in winter fiom the lami. 
On the Pacific coast the winds have a decidedly westerly character; 
hut in the winter this puqioiulcraiico is much less marked than in 
suniiiicr. On the coast of Washington Tcnitoiy .south-east is tlio 
prevailing direction, these winds being piobably tho soulli-west 
winds of the Pacific coast deflected by the mountains which he 
close u|H)n the ocean. In the interior of Washington 'I’crntory 
south-west is tho pievailing diicction in both .summer and winter. 
On the California cort.st the winds an* very strong and steady from 
the north-west in the summer, but moic to the soutli-W’est in 
wrintcr. In summer the intensely heated plateau to the east draws 
the air from the Pacific, whicli hlow.s with violouco through every 
dcprc.ssioii in the coast ranges towards the heated land-mass. 
There is no“wund-gap” in the (Joast ranges fiom the Columbia 
river to Santa haibaia .so deeply ami widely cut as that of the 
Golden Gate at San Francisco At this point tlie (ool W’liids from 
tlio sea find entrance to the Great Valley ol tin* Sacianiciito and 
San Joaquin, and the mass of air thus set in motion spiead.s itself 
out faii-like attei passing tliioiigh the Gate, so tliat tlie prevailing 
winds in tho.se valleys aic m suinmei always from the Hay of San 
Francisco lowaids the mountains The hottci tlic wcatlicr in the 
interior the mole VI Jont is the wind at S,in Francisco Hut thi.s 
condition is limited to the daytime. At night tho lajiid cooling 
of the Inghcr platoiiu checks or stops nltogcthei tho indrauglit of 
ail, and an almost entue calm jirovails at San Fiancisro, while the 
cool an flows in »i gentle biee/c down tlie slopes of tlie niountani'-. 
Ill a levcrsc dncctioii irom that which it had dining the daytime. 
In the winter the ^vesteIIy du ection ot the w-nids in this legion is 
still greatly predominant, but tlio jtrevailing wcsteilj" current of an 
is not inteiisilied in its motion as it h during the summer. 0\e- 
the plateau and numnUin region nicludod between the Sierra Nevada 
and the Hocky Mountains the surface winds are irrtgular, being 
governed by the topography of tlie country; but the upper cm i cuts 
are, in general, fioni the west. In the southein pait ot this legion, 
in the valley of the Gila and the low'er Colorado, theic is u laige 
area which is intensely heated in suminei, and towaids which the 
winds blow from the lower region to the south, and esjiccially fiom 
tho Gulf of California. Here the ]nt*domiiinn(c ot southerly winds 
in summer is very great ; but the mountain ranges ♦o the west have 
so declined in height in tins .soutlicin region that westerly winds 
are neai ly or quite as common as noitliei 1 y ones. Fai thcr east and 
north-cast, as has been seen, the preiiouderance of northerly winds 
in winter is very great. 

Jn reference io piccii»itation the tenitory of the United Statc^. 
may be divided into two ihmiIv equal poitions by the meridian ol 
300®, the region to the east ot that meridian being one of siiflicionf 
and pretty regularly distributed rainfall, while that to tho west 
is irregularly and iiisiifljciently supplied, with the exception of a 
narrow belt on the l*acific coast, ovei a part of winch the proeijiit.*- 
lioii is irregulat, but f.uily sullu'ient, while angtlier portion is vciy 
abundantly supplied with mmstnie. 

Regions of loss than 20 inches of precipitation must be essentndly 
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jNuitoml, or, where the amount fallg considerably lower, unin- 
habitable or even deserts. For regions Ivhere the precipitatidn.ia 
between 20 and 25 inches cultivation of the soil may be On the 
whole possible, but will he liable to serious drawbacks, since the 
smaller the rainfall the greater the liability to a series of years 
when it will fall below the moan, with partial or total failure of 
the crops and conseijucnt suffering. Of course, in regions favour 
ably situated for artificial irrigation much may be accomplished in 
the way of making up for <lehcient precipitation. If in the light 
of these preliminary remarks we consult Mr Schott's rainfall charts 
of the United States we find that the whole of the Eastern division 
of the country is well supplied with moisture. The isohyetal of 26 
inches, which may bo taken as approximately the dividing lino 
between a sufilcieutly and an insumciently watered area, crosses 
the northern boundary to the north-west of Lake Superior, runs 
.south-westerly to the 97th meridian, which it strikes in about the 
latitude of St Paul (45*), and runs thence very nearly south, with 
a slight westeily inclination, so that when it leaches the northern 
border of Texas it has advanced westward as fur as the 99th merid- 
ian, near which it remains through four degrees of latitude, to the 
parallel of 31", when it again advaiiccB about four degrees to tbe 
westward, and then runs .south-easterly to the Gulf of Mexico, near 
the month of the Kio Grande, thus indicated, the isohyetal line 
of 26 inches leaves to the east, or in the nioister remon, a largo 
part of Minnesota, the eastern edge of Nebraska, ratiier less than 
half of Kansa-s, most of the Indian Territory, and about half of 
I'exas. The line of 20 inc]ie.s crosses the northern boundary of 
the country at about the 97lli meridian, and runs south with 
moderate undulations, gaming a little in we.sting, so that in the 
centre of Texas, on the 3 1st parallel, it is in about longitude 102“. 
Thence its course is south -easterly to the ^^lulf, in a course nearly 
])araUel to the isohyetal of 26 ihclics, and at a veiy short dis- 
tance from it. The isohyetnl curve of 32 inches, or that marking 
the western limit of almndnnt precipitation, is in general pretty 
nearly parallel to that of 26 inches, and not far distant from it, 
so that in general it may be said that we pass from a region where 
precipitation is abundant to one where it is decidedly iiisuificient 
in traversing a belt of country having an average width in longi- 
tude of about three dogiees. The only important exception is that 
towards the north the distance between the isohyetal lines widens 
rapidly, that ot 32 inches hnving an almost easterly course along 
the southeni shore of Lake Su|>erior and the northern of Huron. 
Moreover, there is in the lines of 26 and 32 inches a marked loop 
1 milling to the south-east, so that almost the whole of Minnesota 
is brought within the area over which the precipitation ranges 
between 20 and 32 inches, considerably the la'ger portion having 
over 26 inches. The iKisition of the curve of 12 inches is such that 
a small part of eastern Wisconsin, a jmrtion of eastern Michigan, 
and a small irregularly shajied bolt in New York south of l^ko 
Ontario lie in a region of less than that amount of minfall. 

The regions of largest precipitation are those bordering on the 
Gulf of Mexico and the Atlfintic. Along the Gulf the rainfall 
between the meridians of 85“ and 92“ exceeds 56 inches in amount, 
and the curve of 56 incdies extends northward so as to embrace 
a ]>ortioii of Arkansas, Tennessee, Georgia, and South Carolina. 
There is no part of the Atlantic const, except the extreme end 
of Florida, where the precipitation is as large as 66 inches. At 
various points the average is above 60, as in eastern North Carolina, 
the line of 44 inches rniiuing nearly parallel to the coast, and not 
far from it, us far south as lat. 87“, when it licnds westwardly. 
The greater part of the Eastern division of tlie United States thus 
enjoys a sii{li( ieiit but not over-abundant amount of precipitation, 
namely, that coming within the limits of 32 and 44 inches. Small 
areas in soveml of the Statp.s, liowevor, liave somewhat over 44 
inches of rainfall. In the region of sutheient and in places abundant 
rainfall thus designated there is, on the whole, no such thing as a 
clearly-defined rainy season. Along the Atlantic sea-coast from 
Portland to Washington, through tlie Hudson river valley, Ver- 
mont, northern and western New York, in the Ohio valley from 
western Pennsylvania to Missouri, south to Arkansas and down 
the Mis.sissippi to its month, the rainfall is pretty uniformly dis- 
tributed throughout the year. There are, however, local peculiarities 
in the distribution. Thus, in the Atlantic sea-coast region, as far 
south as VTashington, there ai*e three nearly equal maxima, about 
the middle of May, August, and December. In the region ad]acent 
to the Hud.son river valley through to western New York two 
maxima art* indicated, one early in July and one about the middle 
of October, while there is one principal minimum, early in February. 
In the Ohio river valley, west to Missouri, there is one principal 
maximum and one principal minimum, the former early in June, 
the latter early in February. In the lower Mississippi valley and 
ill that of the Red River there is one principal maximum and one 
])rincipi minimum, the former early in December, the latter about 
the middle of October; there is also a secondaiw maximum in July, 
and a secondary minimum in June. In the Mississippi delta and 
along the Gulf coaih: eastw'ard in Alabama and Mississippi there 
are tixo maxima, the princifial one about the end of Jmy. the 
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secondary one ear^ in December^ while |hei*e are a princip^ 
minimum early in uctober and a secondaxy one towards the end 
of April. Along tbe upper Mississippi, in central Minnesota and 
part of Wisconsin, there is a decidea tendency to a condition of 
summer precipitation and winter drought ; there are two maxima, 
a principal one about tbe end of June and a secondary one about the 
middle of September, and a principal minimum about the begin- 
ning of February. This is a similar condition of precipitation to 
that prevailing in the Hudson river valley and westward, except 
that m the upper Mississippi region the range is much larger. 
Again, on the Atlantic coast from Virginia south to Florida there 
is also a strongly-marked prevalence of summer rains, there being 
one maximum of very large range late in July or early in August, 
with two small a^’acent minima about the middle of April and 
late in O^t ber. There are also subpidinate maxima in March and 
Decembei. 

On the Pacific coast the increase in the amount of precipitation 
as we go northward is a very marked feature of the climate. Thus ' 
at San Diego the mean of the series from 1850 to 1874 is given at 
9 ‘31 inches; that of San Francisco, for nearly the same years, at 
21 ‘49 ; that of Astoria at 77 ‘61. Along the coast of Califomia, as 
well as in the interior of that State in the valley and on the western 
slo}te of the Sierra Nevada, there is an almost entire absence of rain 
during the summer mouths, and a strongly marked maximum in 
December. Farther north, with the great increase in the total 
unuiial amount of precipitation alreaily noted, there is also an 
increase in the rainfall of the summer, which amounts in the 
extreme north-western comer of Washington Territory to 10 or 
12 inches during the three summer months. A large portion of 
the precipitation in the higher region of the Sierra Nevada is in 
the form of snow, of which the amount in diflcrent years appears 
to be very variable. Indeed the same tiling may be said of pre- 
cipitation in general on the coast of California. The largest 
amount of rainfall at San Francisco during the years 1851 to 1874 
IB given by Mr Schott as 86*02 inches, the smallest 11 ‘73. All 
through the Cordilleras, from the summit of the Sierra Nevada cast 
to the Rocky Mountains, the statistics of the precipitation are 
meagre, and have been very irregularly taken. The amount in 
general is quite small. No doubt the precipitation on the liigher 
]M>rtions of the Cordillcran mountain ranges is considerably higher 
than it is in the valleys, as is indicated by the locords kept by the 
Signal Service at the station on the summit of Pikers Peak (14,134 
feet), the average for 1874-80 being 3r65 inches. In the Cor- 
dilleran region generally the fact that the precipitation is larger 
on the mountain ranges than it is in the valleys, and that it 
is chiefly in the form of snow, is a matter of great importance. 
When the ranges are lofty and wide enough to collect and store 
away a large supply of snow, this by iis molting furniblics water 
enough to irrigate tlie Blo})es and valley.^, so that they can be 
cultivated ; when, on the other hand, the ridges are low, they, as 
w‘ell as the valleys at their bases, are absolutely steiile. 

Those abnormal disturbances of tbe atmosphero which are accom- 
panied by rain and wind may be classed under two heads,— ordinary 
storms, and those of destructive violence, or tornadoes. The former 
extend over wide areas, and are ordinarily attended hy no evil 
results ; the latter are limited to comparatively narrow belts, anil 
are often very destructive. The ordinary storms of the United 
States bc|rin with the formation of areas of low Imrometer, which are 
first beam of in tlie far west or south-west^ and move towards tbe 
cast or north-east with a velocity aveniging for the entire year, as 
shown by I^oomis's investigation of the Signal Service Records for 
the yoare 1872-84, 28*4 mfles per hour, the velocity being greatest 
ill February and least in August, the foimer velocity 60 per cent, 
greater than the latter, and tbe velocity varying also very greatly 
for the same month in different years, the average velocity for the 
entire year being about two-thirds greater than it is in Europe. 
The direction in which these storm centr s advance in the remote 
western stations— as, for instance, Bismarck, long. 100® 88' ; Fort 
Sully, long. 100" 86' ; Breckenridge, long. 96® 17'— is towards a point 
considerably south of east, but at the more eastern stations it is a 
little nortli of east. In general, probably about half the storms of 
the country advance from the extreme north-west in great curved 
lines beginning wdth a south-easterly direction, and pns.«iTig out of 
the country in a direction a little north of east, or, in general, 
following a track nearly parallel in position to the Great Lakes and 
the St Lawrence. » The remainder oAhe storms of the Atlantic coast 
region begin in the south-west and travel north-east, or begin in 
the south and follow the Goast-line pretty closely. In general the 
area of rainfall attendant on the advance of the centre of low 
barometer is in advance of the progress of that centre nearly in the 
direction of its average progress. 'The diameter of the rain area is 
variable, often much over 1000 miles. In the case of the great mn 
storms happening lietween the years 1878 and 1877, as investi^ted 
>»y Loomis, there were found to be, in many cases, quite a lar^ 
number of independent rain centres prevailing simultaneously 
within the general rain area In one case there vrere as niany as 
eight of these, and there were only nine cases in which there wb« 



fiot tuore tbtttt ute In which th9 minfalt exceeded haH an 
, inch. The average distance of tlve principal rain centres from the 
^ centre o(low proesuire was about 400 miles. 

The occurrence of tornadoes in the United States is a matter of 
importance on account of their frequency and their destructiveness, 
ana n|uch has been published in regard to them. A large amount 
of information will be found in a publication of the Signal Service, 
prepareii by Mr J. V, Finley, and issued in 1882. These storms 
are not limited to any one month or season ; Imt tliey are roost 
frequent in summer, especially in the months of June, Apnl, July, 
ana May, and least so in the months of December and January. 
Of 600 tabulated by Mr Finley, occurring from 1794 to 1881, 112 
were in June, 97 in April, 90 in July, 81 in May, and only 9 in 
December and 7 in January. They are most frequent in the after- 
noon, between noon and six o’clock; the hour in which the greatest 
Qum^r occurred was that from 6 to 6 p.m. The course of more 
than half of the 600 (310) was from south-west to north-east, and 
only 88 moved in the op|K)site direction. Only 46 had a course 
(Urocted from the eastern side of the meridian towards the westeni. 
The width of the path of destruction varied from 40 to 10,000 feet, 
the average being 1085 feet. The velocity of progression of the 
storm-cloud, in 130 cases in which this item is given, varied from 
12 to 60 miles per hour, the average being 30 miles. Tho time 
consumed by the tornado in passing any given |)oint varied troin 
10 seconds to 30 miiiutos, the average of 50 occurrences being 6‘52 
minutes. Tlie velocity of the wind within tlie cloud vortex was 
variously estimated at from 70 to 800 miles an hour. The whirling 
motion of the cloud was invariably from right to left. Of 600 
tornadoes investigated, 134 were reported as being ** unusually de- 
structive. ” Of those 64 occurred within tho States of Kansas, 
Illinois, Iowa, and Missouri, and this legion, lying adjacent to the 
^lississippi river, seems to he that in which the conditions are most 
favourable to the development of these phonotnena. There are also 
two areas — one in Georgia and one m Wew York — where tornadoes 
arc more frequent than they are elsewhere in the easteni States. 
Of tho destructiveness of these tornadoes some idea may be formed 
from the statement that in many of them buildings and everything 
else projecting from tho surface are levelled to the grouml, frag- 
ments ot the matoitals thus uptorn being carried often to great 
distances. In tho tornado of April 18, 1880, tho effects of which 
wore felt along a path more than a hundred miles in length through 
Illinois and Missouri, in one town over which it passed, 65 pci sons 
were killed, over 200 wounded, and more than 200 buildings were 
demolished. Tho loss of prot)crty in two counties of Missouri was 
over a million dollars. 

The series of destructive storms which took place on the 19th 
of February 1884 is probably the most remarkable occurrence of 
this kind which has taken jilaco in the United States since the 
country ua« settled by the whites. The loss of property was not 
less than ^3,000,000 to $4,000,000, while 800 peisons lost their 
lives, and about 2500 were wounded. From 10,000 to 15,000 
were rendered homeless, as many as 10,000 buildings having Imjcii 
destroyed. Great quantities of live stock also perished. A central 
area of baraj&netric depre.ssion moved between 7 a.m. of the 
18th ami 7 a.m. of the 19ih from Fort Keogh to tho vicinitv of 
Chicago ; at tho same hour on the 20th it was about 150 miles 
north-west of Montreal. On tbo 19tli, at 7 a.m., another extremely 
elongated ox ca of barometric doproMSiou had been foiined, extend- 
ing almost north and south across the whole Umted States, and 
having its centre near Davenport, Iowa. Towaids this centre the 
w'inds blew from north and south, the isotherms indicating very 
great contrasts of temperature between the aieas of northerly ami 
southerly winds, this condition of things being an invariable 
precursor of tornado development. The two centres of barometric 
disturbance were, as is commoniy the case in occurrences of this 
kind, widely separated. At 3 p.m of the 19th the Centro of tho 
north and south trending barometric depression was nc*ar Indian- 
apolis, the contrasts of tcmfierature remaining extreme, and 
violent winds developing themselves at various points south of 
Indiananolis, esj>eciaily along tho Ohio river from Cairo to 
Louisville, in the vicinity of Nashville, and in northern Alabama. 
At 11 P.M. of the same day, tho baroniotric tiough had diminished 
somowhat in intensity, and tho entire area of disturbance was 
passing rapidly off to the north-eastward. Between 3 p.m. and 
Rundown the area devastated was chiefly in eastern Alabama and 
nortliem Georgia. Befora 11 p.m. the destructive storms in 
North and South Carolina had reached their maxiniiim violence ; 
those in southern Virginia wore most destructive about midnight. 
The Signal Service charts for the day imlioato about thirty distinct 
areas of violent tornadoes, most of them between the eastern border 
of Alabama and the southern boundary ot Virginia. 

Vegetation. 

No portion of the United States attains ro high a latitude that 
tho forest grow’th should be necessarily dwarfed by tho cold, or dis- 
appear altogether. The northern boundary is, however, practic- 
ally nearly tho limit bevond which valuable timber cannot ’ 


expected. The portions of the United States where altitude is ' 
fatal to the mwth of forest vegetation are insignihennt as com- 
pared With tno aroa of the whole country. The Ajtpalachian 
ranges — which originally were donsoly forested from extreme north- 
east to extreme south- we.st, and which still contmuo to be so over 
a considerable portion of their extent-^only rise at a very few 
points high enough to cause tlie forests to dfsapjwar. This is the 
ca.se particularly with Mount M''ashington and the higher adjacent 
peaks, ami with tho summits of the most elevated jiart of the 
system in North Garolina. 'J’he Adirondacks are donsoly wooded, 
even almost to the highest summits. In the most elevated 
mountain -chains making up the Cordillcran systoin, want of 
moisture ajipeais to i‘o-opcratc* with elevation in thinning out tlie 
forests on their flanks and causing thorn to disappear ontirely on 
the highest ranges. Tho timber line on the most elevated peaks; 
of Colorado leaehes from 11,000 to about 11,500 feet,— the Hiimmits 
themselves rising fioin 2000 to 3000 feet higher. The Sierra 
Nevada is bare ot forests in its highest portions. Tho high region 
about Mount Whitney is, where not snow-ooveied, nothing but an 
entirely bare mass of granite domes and needles. In the central 
part of the Siena, in tho vicinity of the Yoseinite valley, forest 
vegetation is extremely scanty above. 9000 feet, and the np]ier 8000 
feet of the bigliest peaks is eiitirelv bare of trees. If large arGrt*^ 
of the United States are desti into f i trees, and other regions hut 
very i>oorly supplied, the chid cauie of this is want of sufficieii' 
moisture. 

In briefly indicating tho nature and distribution of the forests 
tho^ United States, we may Wgin with the Ap))alachian ragion, 
which hero must be taken as enibiacing uKo tho country to the 
west and south-west, including the valleys of the Mississippi and 
Missouri, as far west as tho western boiiiulaiy of the Stale ot 
Missouri, or about the Ofith meridian, to the cast of which lies, 
coincident with the ragioii of generally ahumlant and every- 
where .suflicicnt rainfall, that i>ortionof the Umted States winch is 
almost everywhere densely forested, and the only portion which is 
so, with tho exception of a conijiai a lively nairow striy» on the 
Pacific coast. Includetl w'ithin this densely-forested region of tlie 
Appalachian system and Mis.sissif»pi valley thera i.s quite a large 
area destitute of continuous forests, — the so-called prairie region ” 
(seo l>dow'). The portion of the United States first settloil by 
Knropcans wus, almost without exception, a densely-forested region, 
over which the aboriginal inhabitants roamed, without liaving 
intorfeied to any perceptible extent with the natural forest giowtli 
of the country. Their numbers were small, and then habitations 
weie, tilinost without exception, cither on or near the shores of tho 
ocean and its buys and indentations, or along tho river bottoms, in 
such places ns were naturally grassed and not forested. This 
densely-forested region extends throughout the whole length of the 
Atlantic coast from Maine to Florida, west through tho n^gion ot 
the Great to beyond Lake Snpcrioi, ami to the south-west 

through Louisiana ami for some distaneo into Texas. It differs 
from the dense! y-forested region of the Pacific in that it is essenti- 
ally a region of decidiiou.s or liardw'ood forests, while tho latter is 
essentially one of coniferous trees ; it differs from the forested 
region of the Rocky Mountains in tliat tho latter is not only 
e8.sciitially a region of coniferous tiees, but one w’bert^ the foiests 
do not by any means oeciqiy nil the aie.3, neither do they approach 
in densiiy oi economic imjiortancc those of the eastcin <li vision 
of the country. Again, tlie forests ot the cast embrace a gieat 
variety of bpccios, wliich, as a rule, arc very much intermingled, 
and do not, unless Cjiiito exceyftionally, occiiyiy areas cliielfy devoted 
to one species , while, on the other hand, the foiesls ot the west — 
including both Rocky MoiintHiu and Pacific coa.st divisions— 
exhibit a small number of species, considering the vast area cin- 
braoed ill the icgion; and these species aic, in quite a number of 
instuiices, extraordinarily limited in their range, althongli tlieie 
are cases in which one or two species have almost cx< lusive jiosscs- 
sion of very extensive regions The eastern forested region, while 
continuous from iiorth-cust to south, south-west, and west, is of 
course marked by changes in the species coi responding witli the 
changes in tempeiaturo betwTcn tlio exticine nortli east and the 
extreme south. These changes, however, an* almost without 
exception giadually made, and we ])as8 almost iiMpeicc])tiblv tiom 
a northern to a HOuth«*rn forest. This pondition is, in a meahuro, 
the consequence of llie hraadth ami high (devation of the Apjia 
lachian system in its sou them extension, along which elevated belt 
the northern aspect of tho arboieal vegetation is prolonged into a 
region almost semi tropical, * 

The following hardwood tioos may bo mentioned as being the 
most prominent and important m fbe forests of tbo eastern division 
of the country. The sugai -maple (^/ccr sncffiannum), callc<! also 
the hard and rock maple, ranges as far south as northern Aiabamu, 
but IS of the most economical importance in New Knglmid and the 
region of the Groat Lakes. On the southern shore of Lake Superior, 
in tho higiier jiortionb of tho country, on ami near the divide 
lietwecn the waters flowing into the lake am^ those wlneh descend 
In the M’^lssippi, the foiest, over large areas; is almost exclusively 



808 UNITED 

« 

made up of this spocies, the bird’s-eye ” variety— -formerly much 
prized for cabinet work— l)cinj( there abundant The other species 
of maple of less importance arc the soft maple (A, dasyearpvm\ 
having a wide range, and attaining its greatest development in the 
valley of the lower Ohio, and the red maple {A* ruhrum), also 
ranging from New Brunswick westward to the Lake of the Woods 
and soutli to Texas, and being largest and most abundant in the 
central portion of the Mississippi valley. The oaks range over the 
entire eastern forested region from Maine to Florida, and west 
nearly as far as ai boreal vegetation extends. The number of 
species is large. The wliiie oak (Q. alba) ranges over nearly the 
whole forest region of the cast, reaching its greatest development 
along the western portion of the Appala(‘hian belt, and in the valley 
of the Ohio and its tributaries. The burr oak {Q macrocarpa) has 
almost as wide a range as the white oak, extending fartlier west 
and north-west than any oak of the Atlantic forests ; it forms, with 
the scarlet oak {Q. cfxecmea), the princi])al growth of the oak- 
openings” in the prairie region. The n*<l oak {Q, rubra) has also 
a wide range ; it extends fartlier to tlie nortli than any oilier species. 
The jack oak or black jack {Q nvpa) is a small tree of little 
value except for fuel, but w'ldely disseminated in the west and 
south-west of the eastern forest region, and forming with the post 
oak (Q- ohtusiloha) the growth of the so-called cross timbers^* of 
Texas. The live oak ((?. rirciis) is an evergieen tree of considerable 
value, chiefly devoloptMl along the tlulf coast and through wcstein 
'J'exas into the mountains of noitheru Mexico. The chestnut oak 
{Q, JVinus) ranges through tlie Appalachian region, from Lake 
Champlain to northein Alabama, and west to central Kentucky 
and Teiixiessee. Its hark is nst^d in j>rofcrence to that of the other 
K oi th American oaks i n tanning. The ash is represented by several 
sjKscies. The white asli [Fraxinus ameriania) is of special value, 
and its range is very extensive, namely, east and west from Nova 
Scotia to Minnesota, and south-west to the extreme border of Texas. 
This species has its greatest development in the bottom lands of 
th© lower Ohio valley Towards the west and soutli -west it 
diminishes in size and importance, and is replaced to a considerable 
extent by the grrjcii ash (i\vindis). The range of the rod ash (F. 
puheseens) is nearly as large as that of the wdiite ash, except that it 
does not extend quite so far to the south-west. Its ivood is less 
valuable. The chtjstnut {Castauea vemuj^ var. amenmna) is an im- 
portant tree, with a wide range. The American chestnut is smaller 
and sweeter than the European. The species ranges from southern 
Maine west to Indiana, and south along the Ap])alacliiaii8 to 
northern Alabama, attaining its greatest development along the 
flanks of the mountains in North Oaiolina. The birch is rejire- 
8oiit<Hl in the eastern forest region by several speisies. The white, 
canoe, or paper biich {Mala j)apyrtiGea) reaches a higher latitude 
than any other tree of the American deciduous forest. It ranges 
south to the mountainous region of northern IVnnsylvania, and 
west to British Columlna Tlie yellow or gi’ey lurch (/?. Jutca) is 
one of the largest and most valuable trees of the New England 
forest, ranging south along the liighei portion of the Appalachians 
to North Carolina, and west to southern Minnesota. There are iii 
the region several sjiccies belonging to tlic two genera of the Jug- 
landacfaRf Jnglaua and Carya, winch liave a wide range, and are of 
importance botli for their wood and for their fruit, and which also 
are among the most attractive ornaments of the forest. Prominent 
among those arc the hickory {Carya alba\ the butternut {J'uglaus 
ct7ierea\ the black walnut {J. nigra\ and the pecan {C. olivop- 
furmis). The pecan does not occur to the north-west of Indiana, 
has its greatest development in the rich bottom lands of Arkansas, 
rind w the largest and most important tree of western Texas, The 
butternut occurs in New England, but is by no means an abundant 
tree in that region ; farther west, especially in the valley of the 
Ohio, it attains its maximum development. The black walnut is 
hardly known in New England, unless on its extreme western 
border ; but south-westward along tlio Appalachians and west to 
the Mississippi it is a tree of great value and importance. It 
attains its inaxiiniim development on the western slo^ie of the 
southern portion of the Appalachian range and thence to Arkansas. 
Hardly any other wood is ever used for gunstocks. The American 
elm {(/, aTtierieana) lias a wide range, extending from southern 
Newfoundland to Texas and west to central Nebraska. This 8iM?cies 
H espcially the tree of the river bottoms, and s])ecimens occur- 
ring isolated in natural meadows often attain great size The rock 
or white elm (Cf. racernosa) is a tree hardly occurring in New 
England, but largely developed in the region of the Great Lakes, 
west to north -eastern Iowa, and south to central Kentucky. Its 
wood is considerably denser than that of I7i aimricwm. The beech 
{FojgxiAftrmgxivea) occurs through nearly the whole of the eastern 
forest region, ranging from Nova Scotia south and south-west to 
Florida and Texas, and west to Missouri. The linden, lime, bass- 
wood, or white-wood {Tilm anicricana) is a tree of wide range, 
occurring more and more abundantly as we go west from New 
England through the region south of the Great Lakes into the 
Ohio valley, and found south along the Appalachians to Georgia. 
It has its maximum \ievclopment towards tne west and south-west 
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in the rich bottom-lands. The tulip tree (JAriodendron tuliptfem), 
called also yellow poplar and white-wood, is one of the laigwt and 
most beautiful trees of the eastern forest region. It is rare jn Now 
England, but has its iiiaximum development from New Jersev 
south along the slop^ of the Appalachians to Tennessee and North 
Carolina, and west in the Ohio valley. The genus Magnolia is 
represented by several species, two of which are of importance, 
es|)ecially for the great beauty of the tree and its flowers. These 
— glauca and M, grandij^m — like the other species of the 
ma^priolia, are pretty closely limited to the Atlantic coast and Gulf 
region, and the lower portion of the Mississippi valley. M, glauca, 
which has a variety of names, among which those of sweet bay and, 
white laurel are most common, is found over a small area on Cape 
Ann in Massachusetts, and in no other place in New England, — 
its range being from New Jersey south warn, chiefly along the coast 
to Florida, and west to Arkansas and Texas. AT. grandijhra, 
called the big laurel or the bull bay, an evergreen, and one of the 
ifiiiCHt trees of the region, is pretty closely limited to the southern 
and south-western coast, ranging from North Carolina south to 
Tampa Bay, westward to south-western Arkansas, and along the 
Texas coast to the valley of the Brazos. There are two trees 
known familiarly as the locust which are of considerable im- 
portance. One is the Jiobinia pHeudamcia, commonly called either 
simply the locust or the yellow locust ; the other is QUditschia 
triacantkos, to which the popular names honey locust, acacia, sweet 
locust, and black locust are given. The former occurs naturally 
in tlie Appalachians from Pennsylvania to Georgia, reaching ira 
maximum development on the west-ern slopes of the mountains of 
West Virginia, but has lieen introduced and cultivated over the 
whole region east of tlie Koiky Mountains, wherever trees can be 
made to grow. This tree, however, over an extensive portion of 
the region where it was formerly cultivated has been exterminated 
by the attacks of the “locust borer” {Cyllene picta). The other 
locust, tlie three-ihorned acacil^ ranges from Pennsylvania, along 
the western flanks of the Appalachians, south as far as Florida, 
south-west through northern Alabama and Mississippi to Texas, 
and west from Ponusylvaiiia through soutliem Michigan to eastern 
Kansas It is the characteristic tree of the “barrens” of middle 
Kentucky and Tcnnessi'e, and attains its maximum development 
in the lower Ohio bottom-lands. It is widely cultivated through- 
out the region cast of the Apjialachians for shade and ornament, 
and for lieilgcs. There nre certain trees and shrubs in the oastern 
forest region of little or no economical importance, but wdiich, esjie- 
cially wdien in flower, are highly ornamental. Of these only a few 
CAn bo inenlionod: the mountain anh {h/rics americaria), ranging 
over nearly the whole region, and much cultivated as an ornamental 
tree on account of the beauty of its fruit, of dark reddish or scarlet 
colour, and remaining long upon the brandies ; the sumach {Jihui 
glabra), a hand.somo shrub, irom 4 to 10 feet in height and very 
striking botli for foliage and fruit, and a very characteristic feature 
of the New England landsca}>c, as seen along the borders of the 
forests and by the sides of country roads ; the mountain laurel 
(Kahaia latifolia), covering extensive areas of lialf-deared forests 
in the hilly regions and very conspicuous at the flov^ring season, 
June and July, one of the most beautiful of all the cliaractei- 
istic native American shrubs; the dog- wood or cornel (Conius 
alUmifolia), a beautiful shrub, using occasionally to suflicicut 
height to be called a tree, ranging from the »St Lawrence to 
Alabama, and in certain regions, especially in parts of N^^w Jersey 
and Poniisylvania, very conspicuous at the time of its flowering, 
the landscape from a distaiicio looking as if it had been snowed 
upon. Tlie red-bud {Cerda camdenata), a small tree, is a con- 
spicuous feature of the forest in tlic extiome south-west, especially 
in southern Arkansas, the Indian Territory, and eastern Texas. 

Although the forest vegetation of the eastorii region is essentially 
deciduous in character, coniferous trees are widely spread over tlio 
whole country from Maine to the southern border of Georgia. Tlio 
genus Pinus is by far the most widely distributed and most inter- 
estmg of the conifers. First in value is the white ])ine (P. Slrobus), 
a northern tree, having its maximum development in the region 
of the Great Lakes, ranging from Maine west to Jjake Superior, 
and south-west along the Apiialaeliians to Georgia, and attaining a 
height greater thau that of any other species in the eastern forest 
region, namely, soinewliat less than half that of the tallest trees 
in the Pacific coast belt. The most important pineries of the 
eastern States are in Maine, whore this species occurs scattered 
through the decidiions forests, and whore thp most easily accessible 
trees of large size have alieady been pretty well thinned out; 
Michigan and Wisconsin are tlie chief pine-producing States of the 
western and north-western region. Samnaw Bay, on Lake Huron, 
may perhaps bo designated as the headquarters of the north- 
w’cstern pine lumber industry. The somewhat less valuable south- 
ern pine {P, palustris), called also hard, yellow, long-leaved, ami 
Georgia pine, is, in contrast with the white pine, decidedly a south- 
ern species, ranging from southern Virginia south to Florid^ and 
south-west through the Gulf States to the valley of the Red River 
in l.xmisiana and that of the Trinity in Texas. It occurs over ex- 
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tonsive areas almost entirely unmingled with other species, occupy- 
ing the so-called ** pine barren *’ zone of the southern Atlantic States, 
^iespecial importance in North and South Carolina and Georma. 
Ilie i^od of this tree is heavy, hard, and tough. It furnishes 
almost all the tar, pitch, rosin, and spirits of turpentine used in 
the United States. Another important pine, P. mUiSf the yellow, 
short-leaved, or bull June, ranges from Staten Island south to 
western Florida, through the Gulf States and Tennessee to east- 
ern Texas, and west of the Mississippi into Kansas and Missouri, 
reaching its greatest development m western Louisiana, southern 
Arkansas, ana eastern Texas. It is an iinpoi’tant tree in the south- 
west, and west of the Mississippi, and among the yellow pines only 
inferior in value to jP. palmtriB, Another important conifer, next 
to Pinm palustrU tlie most characteristic tree of the south-eastern 
coast timber belt, is the cypress ( Taxodium distichum), which ranges 
from Delaware south along the coast to Florida, and south-west to 
Texas, forming extensive forests in the southern Atlantic and Gulf 
States, and also extending up the Mississippi to southcni Illinois 
and Indiana. The cypress is a marked feature in the swamp country 
which extends along the coast from Virginia through North and 
South Carolina, of which the Great Dismal Swamp, on tlie borders 
of Virginia and North Carolina, may be taken as the type. These 
swamps are locally known through the region wdioro they occur as 
** dismals ” or pocosins.” The largest continuous area of swamp 
in North Carolina lies between Albemarle and ranilico Sounds, 
covering an area of nearly 3000 square miles. Tlie prevalent 
growth of the best swamp lands is the black gum {Nyssa syloatim), 
tulip tree or poplar, cypress, ash, and maple, the proportion of 
cypress increasing as tlie soil becomes more ])eaty. These so-called 
swamps — in large i»art at least — ditfor essentially from what is 
nsuoiry called a swamp, being considerably elevated above the 
adjacent streams ; they are, in fact, immense accumulations of 
decaying vegetation, often peaty in cliaraeter with more or less 
fine sand intermingled, and with a very considerable variety of 
forest vegetation. Portions of these swampy areas have hcoii 
successfully drained niid brought under cultivation ; other jiortions 
have resisted all attcin])ts of the kind, although there has been a 
lar^ amount of money cxjicnded in endeavouring to reclaim them. 
Besides the pines, theio are to be mentioned heie (he spruces, firs, 
larches, and cedars, which together form a marked zone of vegetation 
deeidf'diy northern in chai acter, extending through the northern 
pait of New Kngland, through Canada to the Upi>ci Lakes, and far 
to the north and north-west, where it unites with the forest Iwlt of 
the Kocky Mountains, in almost the extiv.nio northerly extension 
of this range w'lthin the United States. The northern forms of 
coniferous trees also occur in the highest portion ot the Appalachians 
as far south as North Carolina, and are found along the most ele- 
vated ridg«)H of tJie Ifocky Mountaiu range, from the extreme north 
through to Arizona and New Mexico, and along the culminating 
portion of the Sierra Nevada neaily to the southern border of 
California One of the most characteristic of those northern trees 
is the balsam tir {Ahica halminea)^ wdiicb ranges from Labrador 
north-west to the base of the Rocky Mountains, occurring in central 
Michigan, along the north shore of Lake Superior, and in the more 
elevated ai^ dampei }iortioii8of the Appalaeliiaus soutli to Virginia 
This IS the tree which prodin-es the “ t/aiiadu balsam.” Theie are 
two species of spruce which have about the same range as the 
species last mentioned, the black spruce (Pu'ca niyra) and the white 
spruce (/'. alba). The hemlock {Abies amadrnsis) is another very 
cnaracieristic tree of the northern forests, where perhaps more than 
any other trt^e it sometimes occurs in “groves^’ or over areas of 
considerable size to the almost entire exclusion of other species. 
It is met writh along the higher Appalachian ranges, south as far as 
Alabama ; and, although it is much more abundant at the noith 
than at the soutli, the largest sjicciinens of it arc said to be found in 
the high mountains of North Carolina. The hark df this tree is the 
principal material used in the iiorthcni States 'u tanning. The 
larch {Larix ameriiwut), much more commonly called the tamarack 
or hackmatack, is another very characteristic noitheru species, 
although, like most of the others, ranging to a considerable distance 
south along the higher regions of the Afipalachians. Swampy 
areas, over which water stands dunng a considerable part of the 
summer, are often covered with a sparse growth of this species, to 
the almost entire exclusion of other trees. Tiicse swamps, which are 
especially common in portions of the upper peninsula ot Michigan, 
are usually known as tamarack swamps. The white cedar or 
arbor vitas {Thuja ocddeiUalis) is a very cofiimon species in the 
north, and is much cultivated as a hedge and ornamental tree. 
Large swampy areas in the north, especially in the region south 
of Lake Superior, are covered with a gnarlell and tangled growth 
of this species, and are called by the Englibh-spcaking i>opulatioii 
“ cedar swamps,” and by the French •wyyayfurs “ savancjs.” In the 
farthest iiorth-westem regions of the United States, ns, for instance, 
on Isle Koyale and the adjacent shore and islands of Lake Snpenor, 
the dwarfed and tangled growth of the cliaiacteristic northeni 
conifers makes travelling difficult and vexatious. It is sonietiiiies, 
fo** long stretebes, almost impossible to get over the ground except 
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by crawling on hands and knees. The white cedar {OhammeyparUi 
sphmoideat more commonly known as Cupressus thyoides) is a tree 
pretty closely limited to the Atlantic and Gulf coast region, having 
Its maximum development in the southern Atlantic States. It is 
one of the characteristic trees of the southern swampy belt. 

Passing to tlie consideration of the western or Cordllleran side, Forest 
we begin with the narrow, but in part densely forested, belt of the belt of 
Pacifac coast. In tliis connexion notice w'lll be taken of the dis- the Faoi- 
trihution of the forests of the Rocky Mountains ; for, although the fic owt. 
two regions are separated over several degrees of latitude by the 
intervening region ot the Groat Basin, where, forests are extremely 
scantily distributed, there are many points of resemblance between 
them, esi>ecial]y in their nortlieni extension. In the size and 
density of growth of some of thelspecies, and in the grandeur of the 
forest scenery generally, portions of the Pacific coast belt surpass 
anything else tnat the country has to offer. This region of denso 
forest grow'th begins on the western slope of the. Sierra Nevada, at 
the southern extremity of the range, continuing north along that 
slope into Oregon and Washington Territory, where, in the region 
adjacent to Puget Sound, the forests are most rcinarkahle for their 
density, os well as for tlie si/e and elevation of the individual trees. 

The niost widely distributed and most valuable of tlic trees of this 
bolt is the Douglas fir {Pseudolsuga Doutjlasu), w'hich ranges from 
British Columbia south through the Coast mountains, and along 
the western slope of the Siena Nevada to Arizona, and south-east 
along the Rocky Mountains through Montana, Wyoming, and 
Colorado, but not through the Great Basin It often forms exten- 
sive forests, especially in ihtj northern region, where it attains its 
maximum development. Its wood is extensively used on the 
Pacific coast, the headiiuarters from w’liich it is siipjilied being the 
region adjacent to Puget Sound, w'heic it grows to twice or three 
times the lieight it has iii the Rocky Mountains. The yellow pine 
{Pmua ponderam) ranges from British Columbia south along the 
Cascades and Sierra Nevada to Mexico, and occurs, irregularly 
distributed, along the Rocky Mountains fiom Montana, where it 
is quite abundant, to Arizona. For size and height this species, 
as w'ell as the Douglas fir, is remarkable. Its wood is variable in 
character, but is largely used where a better qualify cannot be 
obtained. The sugar pine {P. Lamhettiana) occuis in abundance 
on the western flanks of the Cascades and the Siena Nevada, and 
is esjHJcially well developed in the central poition of the latter. 

It is one of the most conspicuous of the species whicdi make up 
the gland forests of that }>art of the Sierra wineh lies at an altitude 
of fiom 2000 to 7000 feet above the sea. Tlie diggei pine {P, 
Sabiinmia) is the eliaractenstic tree of the foot-hills of the Sierra 
Nevada. It is reniaikablo for the. largo size of its cones, the seeds 
of which were form<‘ily an important article of f<>o<l for the aboii- 
gincs. A charactei istie tree of the Calif oi man Coast ranges, 
simihr in many respects to P. JSabimanUf and also having largo 
and beauti<’'d cones, wMth vciy long, shaiq>, lecuived points, is P. 

CovlU'H. The wood of these two sjiec les is of little value except 
for fuel. Other Coast range pines ot interest arc — the Mon Lei ey 
pine (P. inmynis), a tico jieeuliar to the sea coast, from Pcscadeio 
south to San Simeon Bay, and the Obispo pine {1\ muncata\ 
liniited to the Coast ranges, fiom Mendocino south to San Luis 
Obispo. ^I’ho pines of the high mountain region aie — V monticoltf^ 
oi'curriijg in the Sioira Nevada at an altitude of fiom 7000 to 
10,000 feet, and common in the northern pait of the Rocky 
Mountains, as wtU as in the Cascade laiige, and in poitions of the 
mouritaiijous region of Idalio, wheie it i& an important and 
valuable tiee, and is sometimes called the, white ]une , V. JlcxiliSf 
a tree occuriing in limited numbers in the highest parts of the 
southern High Sieira of California, and here and theic south along 
the higher portions of the Rocky Mountain ranges and also in the 
Great Busin, fiom Montana south to Anzoua ; P. a1hicnuli% by 
some consideicd a variety of P. by otliors a distinct siiecies, 

and having a similar lange with that 8j)e<‘ies ; 1*. Bnljounanay 
and P. a7'u>tata, a variety of P. lialfimnanay founil about Mount 
Shasta, at fiom 5000 to 8000 feet in altitude, and around the base 
of Mount W^hitney, also ouiming in the very highest portions of 
the Rocky Mountains, and in paits of file (ircat Basin .south to 
Arizona ; P. Jeffrnji^ l»y some considered a vaiietv of V 2)(m(krosa, 
reaching its maximum development in the Snuia Nexada, and 
occurring throughout the wliole length of that range at high 
elevations; P. coiUorfa and P. Manaf/am (ihi. Iditor ofton con- 
founded w'lth the former, and by most botanists considered as a 
variety of it), a common spei it-s on the High Sieira at fiom 8000 
to 9000 feet in altitude, extending into Oiegon and through the 
Itotky Mountains south to noitiieiii Arizona. Two trees, limited 
ill their oecunenco to Calif oiniii, and of great interest on account 
of their size and beauty, holoiig to tiie genus Betjjmu, -the red- 
wood {S. semjiPrvirni^) and the lug tr<*e (.S’, giganlrn) The red- 
wood occurs qiiilo c]o'N(‘ to the cosist, in a nairow almost iiniiitei- 
ruptod belt, from a ]»oint in the Santa Lucia laiige about filly 
miles south of Monterey to veiy near the north line of the State. 

North of Rus.sian river this tiee forms an aliiUKst iinhrokeii forest, 
extremely grand in character, individual fifes rising to nearly 300 
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feet in height. The big tree CMJCurs on the western elope of the 
Sierra in eomowhat isolated groves or patches always intermingled 
with other trees, and not forming forests by itself as the redwood 
docs* II s range is from 3G“ to a little beyond 38* N. let., there 
being nine groves, the largest of which is about thirty miles north- 
north-cast of Visalia, on the tributaries of King’s and Kaweah 
rivers. The groves in Marijiosa and Calaveras bounties are thoso 
most visited by tourists, and in the latter is the tallest of these 
trees, and the tallest tree on the American continent, so far as 
known (325 feet). Another conifer of much interest from its 
beauty and its very limited range is the Monterey cypress (Oup- 
rmiis 9 mrrfjcajy?a)f a species occurring only on Cypress Point, 
iKMir Monterey. The Port Orf9rd cedar {Cfuimmcyparis Law- 
8miana)t a strictly Pacific Coast species, ranging frojn Coos Pay 
in Oregon into northern California, is a lar^ and valuable tree, 
with an odoriferous, highly resinous wood. The white cedar of the 
Pacific coast {Ltbocedrus decurrenSf called by some botanists Thtija 
gigantea) is also a Pacific Coast species, ranging from the Santiam 
river in Oregon south through the Coast ranges as far as Mount 
San Bemarditto. The Thuja gigantca proi»cr, or red or canoe 
cedar, is another Pacific Coast range tree; but, unlike the two 
species last mentioned, it extends its range into the northern 
Rocky Mountain region. It is a largo tree, which has its inaxi< 
mum development in tlio Coast ranges of Washington Territory 
and Oregon. 

The deciduous trees of the Sierra Nevada and the Cascade range, 
as well as of the Paciftc Coast ranges irom California north to the 
boundary line, are of compamtively little importance. There are 
several species of oak, but of little value, — among them being the 
Coast live oak {Q. agr%folia\ the largest and most generally dis- 
tributed oak in the south-western ])art of California; the black 
oak {Q, Kelloggii)^ ranging along the coast mountains of Oregon, 
and the most characteristic hardwood tioc of the western slo]>e of 
the Sierra ; and the chostimt oak (Q. denni^oru), occurring in the 
Coast ranges from Oregon to central California. An evergreen 
tree, very cliaracteristic of the coast ranges of Oregon and Cali- 
fornia, and very ornamental, Is the California laurel {Uinbellularia 
eali/omica), of wliich the wood is huid and strong, and of a vciv 
pleasing light -brown mottled c(»lour. The tree called the maa- 
roua or madtoho (Arbutus ^fcn:.u's^^) occurs from British Columbia 
south through the Coast ranges to the Hanta Lucia Mountains, 
and is a very characteristic tic« of the region, with its rcil bark 
and beaiitifiu glossy foliage. The wood is used in the manufacture 
of guniiowder, and the bark to some extent m tanning. 

In tl le area included between the two bcavily-timbcrcd regions 
described above, or between the summit of the Sierra Nevada and 
Caseade range and the western border of the great eastern forest 
recoil, the ]»aucity of rainfall coi responds to jiaucity or almost 
entire absence of forests over much the laiger portion. "We may 
here distinguish, first, the Ro('ky Mountain region ; then the 
Great Basin and the jilatoaus north and south of it ; then the 
“Plains,” or the nearly level country lying cast ot the base of the 
Rocky Mountains; and, finally, the “Prairio” region, or that 
portion of the scantily timbered area fur the most part lies 

enclosed witlim the eastern forested bolt, and where other causes 
than the absence of moisture have operated to bring about the 
growth of a peculiar vogetaiion. 

The Rocky Mountain belt is not destitute of forests, but these 
are very irregularly scattered over the surface, and the sjiecies arc 
few in number, cliiefly belonging to coniferous genera, and of little 
economic value. The species of conifers have been already men- 
tioned, and their range indicated in speaking of the forests of the 
Sierra Nevada and Cascade range. Pew i’orests in the Rocky 
Mountains at all compare in density or in the size of the individual 
trees wirii those of the Sierra and the Cascade range. What trees 
there are usually grow most densely in the moist places at the foot 
of the ranges, wdiere the streams debouch irom them, in the ravines 
and gorges, and on the lower slopes. By far the most common 
deciduous tree throughout this region is the aspen (Populm 
imimloidea), often called cottonwood and sometimes poplar, which 
most commonly springs up, forming dense thickets, throughout the 
Rocky Mountains, wherever the coniferous forest lias been burned 
dT. It ranges from Newfoundland to Arizona, and is the most 
widely distributod of North American trees, and highly character- 
istic of northern and elevated regions. In various portions of the 
Rocky Mountains there are scattered oaks. The scrub oak 
widulata, var. GamMii) occurs in some quantity on the mountains 
of southern Now Mexico and Arizona, and is also found in Colo- 
rado and akmg the Wahsatch ran^. The black oak (^. Emoryi\ 
the white oak (Q. grisea), and a low other syiecies are found here 
and there in the southern part of the Rocky Mountains, as also, in 
Arizona, and ranging south into Mexico. The most densely 
forested portions of the Uwky Mountains are the extromo north- 
ern in north-western Montana, the north-west corner of W’yo- 
ming, the higher }>art of Colorado, the eastern slope of the range 
in Now Mexico, and t}^(i higher portions of Arizona. 

Enclosed between the densely -ioi'ested Pacific belt and the 


pobrly-timhered region bf th6 Bodky Mountaifi^ is fui 
area, including the notthom and soathem plateaus and the Grea^ < 
Basin, wdiich practically is nearly destitute of trees. The coniferous ' 
species occurring in the Rocky Mountains are found here nudBSsin 
there along the moister tracts of the higher ranges in the Great 
Ba.sln, especially in its eastern and higher portion, but by far Gie 
larger |>ait of the slopes and nearly ail the valleys are treeless, 
being chiefly occupied by the well-known “sage-brush” (Artc^ 
mtsia tridentata)t which covers many thousands of Square miles, . 
especially in Nevada and Utah. Two trees ate, however, very 
characteristic of the Great Basin, especially of its wostom portion 
— ^the juniper (Junipenta occidinnialU) and the pifion or nut pifie 
(Pinus mouophylla). These two species, usually much dwarfed in 
size and scrubby in appearance, are almost the only trees of western 
and eentrol Nevada, where tliey occur hidden away in the cafions. 
Everywhere in a wide sweep adjacent to the mining districts all 
this vegetation has been completely cleared away. 

An order of plants peculiarly American, and characterizing in a Vegeta 
most marked manner the hot dry region adjacent to the lower ticin of 
Colorado, is that of the Caetacem, The cactus ranges from the the 
extreme north of the {jlatoau region to tlie extreme south, but its Soutbe 
most abundant and striking dovelopineut takes place in southeni Flateu 
Nevada, southern California, and in general the region adjacent 
to the Mexican boundary line. The so-called prickly pear (Opimtia) 
is the cactus family winch has the widest range, being found from 
the upper Missouri through tho Great Basin to Arizona. It has 
many species, that which ranges farthest north being 0. misaauri- 
en»is. llie genera Mamillanat Echinocactust and Cer&us are found 
in various localities in tho Great Basin, as well as in southern 
Californio, in portions of which region, as well as in lower Cali- 
fornia and Arizona, there ai'e large areas W'horo various kinds of 
cac^tus form almost the exclusive vegetation, often rising to such a 
height us to be properly called trees ; the loftiest of all is the 
singularly striking Ctreua giganteus. Mingled with them are 
yuccas (called tho “Spanish bayonet”), mczquitcs (Atga/robia 
gla7idulom\ and tlie creosote bush (Larrca mexicana), W’hich are 
among tho most abundant and characteristic plants of this region. 

'J’he vast area extending east from tho base of tho Rocky Monnlains “ The 
to near the D5tli meridian is the district univoiwally known as ** the Pkina 
Plains,” and one not at all to bo confounded with the “ Prairies," 
which are almost entirely included within a region of dense forests, 
and over which tho partial ubscnco ol trees is due to a cause entirely 
different from that which Ims made the plains tlic liome of the 
grasses and not of trees. The transition fiom the forested region 
of the east to tho region of the pliiitis is, almost without cxco])- 
tion, coincident with the diminution in the precipitation, which 
as we proceed westward goes on rapidly, and, on tlie whole, 
pretty reLmlariy, Thus Dakota, between 97* and 104® W. long., ia 
practically destitute of timber, except in its river bottoms and 
tho smaU territory between tho north and south forks of the 
Cheyenne, the region of the Black Hills. In Minnesota, which 
lies east of 97®, only the north-eastern portion, especially that 
adjacent to Lake Sujierior, is heavily timbered. The south-western 
corner of tho State, embracing about one- third of its a”ea, and tlie 
area west of tho 96th meridian, are classed in the census report aa 
having less than two cords of W'ood to the acre. Nebraska and 
Kansas, still farther south, arc almost destitute of forests. In 
Nebraska only a narrow strip along the Missouri, near the meri- 
diuu of 96*, is given os having irom one to two cords of wood per 
acre. The heavy forest giowth of the MisBissi]>pi basin just reaches 
the extreme soutli-eastorn corner of Kansas. North of this, and 
along tho eastern bolder of the State, there is a belt of from tkirty 
to a hundred miles in width in which there is valuable timber on 
tho borders of the streams. West of 97* W. long, the trees are 
confined to the immediate banks of tho larso streams, and are 
Biiiall and of little value. West of 99* w© find the typical vegeta- 
tion of the plains, with only a few small stunted willows and 
cottonwoods scattered at wide intervals along the streams. The 
yearly isohyetal of 26 inches forms a limit beyond which arboreal 
vegetation is almost entirely absent, while in going east there is 
little of value until we reach the belt in which the rainfall is over 
32 inches. Tho same may be said of the Indian Territory and 
Texas, the bending of the isohyetal curves to the west as we approach 
the Gulf of Mexico being, however, as might he exjiectod, accom- 
panied by a corresponding extension of the forest belt in that direc- 
tion. Thus, in Texas, the limit of W'hat may be designated as the 
well -timbered region lies between 96* and 97", while the lino 
marking the entire disappearance of the forests may bo ]>laced 
somewhere between 99* and 100", »«nd pretty closely adjacent to 
the isohyetal of 26 inches. 

Tho Erepch word “prairie,” a meadow or grassy plain, wasIVairi 
employed by Hennepin about 1680, in his exoellont desciipti^ regioa 
of the prairies of Illinois The word has become current in 
the Mississippi valley, and still farther west. In the ucrtieru 
portion of the Rocky Mountains the small grassy areas adjacent 
to the streams and Bun*ounded by mountains are called “prairies,” 
while farther south they are known as “ parks,^* the still smaller 
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; ' ^ SjhQD.'p!liib!!i 6 }d fiBed ta designate tracts of tod nearly or 

quite destitute of forests,^ or over which the trees are, as a general 
mle, limited td the bluffs "*-the more or less precipitous slopes 
which separate the upland, or prairie proper, from the river tiottom 
, * which treeless' areas occur in the midst of a woll^forcsted country. 

* Illinois is par exedlcnec tlie Prairie State, and may be considered 
the centre of the prairie region, the adjacent States, on all bides, 
having more or less prairie and also areas of dense forest. 

^ ' All through the prairie region tlie precipitation is abundant and 
pretty equally distHbutod through the year. The vicinity of 
Chicago, a typical prairie region, comes within the isohyetul of 
44 inches and upwards, and the same is true of a part of the 
treeless region of Iowa. Large areas in the more eonthern States— 
Arkansas, Alabama, Mississippi, and Louisiana— are also prairies, 
portions Of which are entirely destitute of forests, while others 
have small ** clumps " of trees sparsely scattered over their surface. 
This is in a region of the largest rainfall, that of 56 inches and 
' Upwaids. The cause of the absence of trees on the prairieji is the 
physical character of the soil, and especially its exceeding tineness, 
which is prejudicial to the growth of anything but a superhcial 
vegetation, the smallness of the particles of soil being au insuper- 
able barrier to the necessary access of air to the roots of a deeply- 
rooted vogotatiom Wherever in the midst of the extraordinarily 
hne soil of the prairies coarse or gravelly patches exist, there dense 
forests occur. The theory that fineness of soil is fatal to tree 
growth finds its most remarkable support in the fact that in south- 
eastern Russia the limits of the **hlack earth ** and the treeless 
region are almost exactly identical, and not at all in harmony with 
the position of the isohyetal lines. The black soil of Russia is au 

* earth of exceeding fineness— so fine indeed that it is with the 
greatest diniculty tiiat the air can penetrate it so as to oxidize the 
organic matter which it contains, — the essential cause (in the 
opinion of the present writer) of its dark colour. The peculiar 
mode of decay of the organic matter in such fmo soils seems 
analogous to that by which vegetaliou has been turned into coal or 
lignite when so buried under detrital material as to greatly impede 
the access of the air. It is now easy to see wdiy ])lains arc likelier 
than mountain slopes to be treeless, it being towards the plains 
that the finer particles of the makrial which is abraded from the 
higher regions are being ronstantly carried. The more distant the 
region imm tlie mountains and the broader its area the moio likely 
it is that a eonsidorablo portion of it will bo covered with fine 
detritus, whether this bo of subaorial origin or deposited at the 
bottom of the sea The exceedingly fine soil of the typical prairie 
region consists, in laigo part, of the residual material left after the 
removal, by perr'olatioii of the lain and other atmospheric agencies, 
of the cslcareous portion of the undisturbed stratified dep(» 8 its, 
chiefiy of Talajozoic age, wdiich underlie so large a portion of the 
Mississippi valley. The finer portions of the formations of moie 
recent age in the Gull States have also, over considerable areas, 
remained treeless. There are in various jiarts of the country beds 
of lakes which have disappeamd in consequence of their very slow 
filling up with fine sediment, and these are not occupied by the 
foiest, althoi^h surrounded by the densest arboreal growth. 

COHO- The principal use of the forests of the United States is for fuel ; 
lie im- and there is no part of the settled portion of the country where 
ortance the (‘onsumptiou for this purpose is not of some importance. In 
I the the middle and northern Atlantic States coal is the chief fuel in 
(rests, the cities and large towns, and the almost exclusivo fuel of the 
larger cities on important lines of communication, but supple- 
mented, to a greater or less extent, by wood. But in the country, 
on the farms, and in the small towns wood is almost exclusively 
used, except on the coal-holds or in their immediate vicinity. 
In the coal -producing States of Illinois and Iowa, where forests 
are limited to certain areas, and in Nebraska and Kansas, which 
have coal of inferior quality and wlieio forests are still scorcer 
than they are in Illinois and low^a, coal is the duininnting fuel. 
The same is the r.ase in certain parts of Missouri. In all the Status 
south of Virginia and Kentucky wood is almost the exclusivo fuel, 
except in a few of the very largest towuis. Wood is also almost | 
exclusively the material of whicn houses and barns arc built over 
the whole United States, the exceptions being the larger cities 
(chiefly of bnck, with some stone), the business portions of the 
towns of second rank, and occasional important buildings in 
towns of the third rank. The other uses of w’ood are obvious. 
The following figures given by the census of 1880 relate to the 
manufacture of sawn lumber r-niHtablihhiiionts, 26,708; capital, 
$181,186,122; average hands employed, 147,956: feet of luml)er 
produced, 18,091,856,000; laths, 1,761,788,000; shingles, 

5, .555, 046, 000 ; staves, 1,248,226,000; sots headings, 146,523,000; 
feet of bobbin and spool stock, 84,076,000 ; total value of Kpecifiod 
products, $230,685,061 ; value of other products, $2,682,668 ; 

' total value, $233,867,720. The consumption of 'wood for domestic 
fuel is given in 1880 as amounting to 140,537,439 cords, with an 
estimated value of $306,950,040, and the total consumption of 
wood OB fuel as 145,778,187 cords, valued at $321,962,378. 
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In 1619 the erection of ‘‘w'orks** for smelting the ores of iron Hiitori- 
was begun at Falling Creek, near Jamestown, Va., and iron appears caX 
to have been made in 1620 ; but the enterprise was stofipeci by a sketch of 
general mas^re of the settlers in that region. In 1643 the busi- early 
ness of smelting and manufacturing iron was again begun at Lynn, mining.' 
Mass., "where it was successfully carried on, at least up to 1671, 
furnishing most of the iron used in the colony. From the middle 
of the 17th century the smelting of this metal lM*gan to bo of im- 
portance ill the vicinity of Massachusetts Bay, and by the close of 
the century there had been a large number of iron-worlcs established 
in that colony, which, for a century after its settlement, was the 
chief scat of the iron manufacture in America, the bog ores, taken 
from the bottoms of the ponds, being chiefly employed. Early in 
the 18th century the industry began to extend itself over New 
England, and into Now York and New Jersey, the German bloom- 
eiy or forge being employed for reducing the ore directly to bar 
iron, and by the middle of that century it liad taken a pretty firm 
hold in the Atlantic States. About 1789 there w^ere fourteen fur- 
naces and tliiity-four forges in operation in Pennsylvania. Before 
the separation of the colonies from the mother (ouiitry took place 
the manufacture of iron had been extended through all of tnem, 
with the possible excejUion of Georgia. As early as 1718 iron (both 
pig and bar) began to be sent to Great Britain, the only country 
to which the export w^is permitted, the annual amount between 
1780 and 1775 varyinf^ ordinanly between 2000 and 3000 tons, but 
in one year (1771) rising to between 7000 and 8000 tons.^ 

So far as knowm, the fiist metal, othei tluin iron, mined by the 
whites w*ithm the territory of the United States w’as copper.® The 
first company began work about 1709, at Simsbur}’, C^onn. The 
ore obtained there and in New .lersey seems to have bejui mostly 
shipped to England. A few yeais later attempts weic mado to 
w'ork mines of lead and cohalt in Connecticut ami Massachusetts, 
but none of these enterprises seem to have been eondiieted with 
much vigour or to have met with any success. The fiist metal, 
other than iron, mined and .smelted on any scale of importance w»as 
lead. The ore of this metal — galena— oeem ring m considerable 
quantity, and in many localities, on or near the Mississippi, and 
being easily smelted by the roughest possible methods, was made 
u»e of at au early date. While this legion— then called Louisiana 
— was in possession of the Spanish, some mines w^ere opened and 
W’orked, although in a veiy rude manner, the ore being taken out 
fiom mere pits and smelted on log-heaps. In 1774 Juhen Dubuque , 
began operations in the region of the upper Mississippi, at the 
place wliere is now the nourishing city which bears his name ; but 
no real development of the mining interest took place m that 
region until half a century later. 

The fiifvt mining excitement of the United States dates back to 
the dH'overy of goM by the wintes in the southern States, along 
the eastern 1 (rder of the Aj»paUchiaii range, in Virginia, and in 
North and Soutli Carolina. The existence of gold in that region 
had lieen long Kiiow'ii to the aboriginal inhahiUnfs, but no atten- 
tion W.IS paid to this by Ihe whites, until about the beginning of 
the jircsciit century, when nuggets were found, one of which 
weigned 28 lb. From 1824 the search for gold coiitinned, and by 
1829 the business had become important, and was attended witn 
no little exeitcnicnt. In 1833 and 1834 the amount annually 
obtained had iiscn to fully a million of dollars. A rai»id develop- 
ment of the lead mines of the AVest, both in Missouri and on the 
upper Mississippi in the region where Iowa, Wisconsin, and Illinois 
adjoin one aiiotlior, took place during tlie fir^t quarter of the 
present century, and as early as 1826 or 1827 the amount of this 
metal obtained had risen to ne.irly 10,000 tons a 3 ear. By this 
time the make of iron liad also become impoitant, tlie production 
for 1828 being estimated at 130,000 tons. 

In 1820 the first cargo of anthracite coal w'as shipped to I’bib 
adelphia. From 1830 the increa.se in the ]»rod net ion w as very i a| »id, 
and in 1841 the annual shijmients from tborennsylvania iinthraciie 
region liad nearly reached 1 , 000,000 tons, the output of iron at 
that time being estimated at about 800,000 tons. The devolof) 
ment of the coal and iron interests, and the inci casing impoitauco 
of the gold product of the Appalachian auriferous belt, and also of 
the lead product of the Mississippi valley, le<l to a more genera) 
and decided interest in geology and mining ; ami about 1830 ge(»- 
logical surveys of several of the Atlantic Stati's wero begun, and 
more systematic exjdorations ior the 01 es ol the metals, us well as 
for coal, were carried on over all jiaits of tin* coimtry then open to 
settlement. An important stop was taken in 1814, W'hen a cession 
of the region on the south shoio of Luke Sujienorwus obtained 
from Ihe Chippoway Indians. Here explorations for coppei im 
mediately commcm'ed, and for the first time in the IJnilcd .tes 
the business of mining for the metals began to be developed on an 
extensive scale, witli suitable upplia nccs, and with fi nancial siiet‘css. 

i^hrougiiout tliiH ftrtiel**, b\ “ton jh nmJrmtoud the l<»n ol JaiO urilesn 
th«' contrary jh expivasly Rtat<H.l 

s This metal hod also been pxfensively mined in the Lake Superior region 
long before the first visit of the EnijUBh. ♦ 
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An event of still greater Importance took place almost immediately 
after the value of the copfier region in question had been fully 
ascertained. This v^as the demonstration of the fact that ^old 
existed in large quantities along the western slope of the Sierra 
Nevada of California, a region which had just come into the 
imsession of the United States. Tlie discovery led to extraordinary 
excitement throughout the older States, and to an iiumigratioit 
from all parts of tlie world on an unprecedented scale. The pro- 
duction of this precious metal rose almost at once to figures far 
surpassing anything definitely known in history. In five yeare 
from the discoveiy of gold at Coloma on the American river, the 
yield from the auriferous belt of the Sierra Nevada had risen to an 
amount estimated at between sixty-five and seventy millions of 
dollars a year, or Jive times as much as the total production of this 
metal throughout the world at the beginning of the century. This 
rapid devclopiiiont led to a great mhiiug excitement in the eastern 
States, as a result of which new veins and deposits of various metals 
were discovered, and many which had been jireviously worked to a 
limited extent and then abandoned wore again taken up. This ex- 
citement was at its height in 1852 and 18.53, but soon slackened 
us it began to be shown by the results of actual working that, while 
imheations of the valuable ores of the metals are very abundant 
in tlie Appalachian belt, the localities wliere these ores occur in 
snflicient abundance to be profitably worked are comparatively few. 
Mining The following details show the development of the mineral re- 
indos- sources of the country at the middle of the present century. In 
tries 1850 the shipments of anthracite amounted to nearly 3,500,000 
about tons ; those of Cumberland or senn-bitnminous coal were about 
1850. 200,000 tons. The yearly production of pig iron had risen to 

lietwecn 500,000 and 600,000 tons. The annual yield of gold in 
the Appalachian belt had fallen oJf to about $.500,000 in value, that 
of California had risen to $36, 000', 000, and was rapidly approach- 
ing the epoch of its culmination (1851-1853). No silver was ob- 
tained ill the country, exco))t what was separated from the native 
gold, that mined in California containing usually from 8 to 10 tier 
pent, of the less valuable metal. 'J'ho ore of mercury had been ais- 
covered in California befoie the epoch of the gold excitement, and | 
atNew Almadcn, about 100 niile.s south of San Framusco, was being 
exton.sive]y and successfully worked, tlie yield of this metal in the 
year 1850-51 being nearly 2,000,000 lb. At this time the copiier 
mines of Ijake Superior were Iwing succes.sfully developed, and 
nearly 600 tons oi metallic copper were jiroduccd in 1850. At 
many points in the Appalachian bolt attempts had been made to 
work mines of copper and lead, but with no considerable 8ucce8.s. 
About the middle of the century extensive works were erected at 
Newark for the manufacture of the oxide of zinc for paint ; about 
1100 tons >voro produced in 1852. The extent and value of the 
deposits of zinc ore in the Saucon valley, Pennsylvania, had also 
just become known in 1850. The load production of the Ahssouii 
mines had for some years been nearly stationary, or bad declined 
slightly from its former inifiortaiieo ; while that of the uppt*r 
Mississippi region had, in tlie years just previous to 1 850, risen to 
from 20,000 to 25,000 tons a year, hut was gradually declining, 
having in 1850 sunk to a little less than 18,000 tons. 
l^noL Cml . — Coal exists in the United Slates in largo quantity in each 

of its important varieties, — hard coal, or anthracite ; soft or bi- 
tuminous coal ; and lignite, or brown coal. Semi-bitumiiious coal, 
which stands midway between hard and soft coal, is also an arti<*lo 
of importance, being especially well adapted for blacksmiths’ use, 
and also for ocean-going steamers. Geologically, the anthracite, 
semi -bituminous, and bituminous coals nearly all belong to the 
same formation, the Carboniferous }utr pjccdknce. All the coal of 
the Appalachian region and Central Valley is of this geological 
age, excepting the small field near Kichmond, Va., and two in 
North Carolina, the Deep River and Dan River fields, winch are of 
Mesozoic age. That of Richmond was the first coal-field worked 
In the United States ; hut it is no longer of any irajiortance. The 
North Carolina Mesozoic areas have never been developed to any 
extent All the Cordilleran coal and that at the eastern base of 
the Rocky Mountains is either Tertiary or belongs to the very 
uppermost portion of the Cretaceous. Some of it is decidedly 
lignite, and is so called by the ^ople w’ho use it ; but most of it, 
although of so recent geological age, is called coal, and, in point 
of fact, does not dififer essentially from Pak'ozoic coal in external 
wppearanco. The area underlain by the Coal -measures in the 
United States is very large. , 

The areas of the various coal-fields are, in round numbers, as 
follows Rhode Island, 600 square miles; Apjwilachian, 69,000; 
Central (Illinois, Indiana, Kentucky), 47,000 ; Western (Missouri, 
Iowa, Kansas, Arkansas, Texas), 78,000 ; Michigan, 6700 ; total, 
191,200, Of tlieso fields the Appalachian is, and is likely long 
to remain, by far the most valuable. Those of Rhode Island 
and Michigan are jiractically of very little importance. Different 
portions of the fields are of very difierent value, as resiiects 
quality and quantity of coal, and portions of them do not contain 
iroal-beds of sufficient thickness or of good enough quality to be 
worked with profit.''" 
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The following table (VT.) shows the amount of coal produced in 
the several States and Territories (not inoludiug the local and 
colliery consumption), and the value at tlie mines m 1385 



Tons. 

Value. 


Tons, 


Pcnnsy1ranl»— 
Anthracite.... 
nituminous . 

niiiiois 

Ohio 

Maryland 

MUsourl 

West Virginia.. 

Indiana 

Iowa 

Kentucky 

Tennessee ... 
Virginia . 

Kansas 

Michigan 

Alabama 

Geoiglo... 

82,265.421 
23.214,285 
8,742, 74.'» 
6,978,782 
2.865,974 
2,750,060 
8.008,091 
2.120,585 
8,588,787 
1,700,000 
892,857 
567,000 
1,082,280 
45 178 
2,225 ono 
133ti)20 

• 

72 274,544 
24,700,000 
11,456,493 
8,21^,988 
3,209,H9J 

3.850.000 
3,869,062 
2.731,250 
4.819,230 
2,094,400 

1.100.000 
666,792 

1,410,488 

75,000 

2,990.000 

180,000 

Colorado 

W>oining 

New Mexico ., , 

Utah 

Caliiornia. 

Oicgon 

Washington.... 

lexis 

Arkansas 

Montana 

Dakota 

Idaho 

Indian Tenl- 
tory 

Totals 

1,210,769 

720,828 

271,442 

190,286 

63,942 

44,648 

389,510 

133,928 

133,928 

77,179 

23,214 

803 

446,429 

95,832,705 | 

$ 

8,051.590 

2,421,984 

918,606 

426.000 
214,845 

125.000 
950,615 

800.000 

225.000 
302,540 

91,000 

4,000 

750.000 

152,915,268 


i The amount consumed for local and colliery use would increase 
the total five or six per cent. Including all the coal thus consumed, 
the figures for the four years ending 1885 stand as follows, the 
value at the mine being added for each vear, except that for 
1885 the value of the “commercial coal” only is given:— 
1882, 92,219,454 tons, $146,632,581 ; 1883, 102,867,969 tons, 
$159,494,855 ; 1884, 106,906,296 tons, $143,708,678 ; 1885, 
99,069,216 tons, $152,915,268. 

'i’he Appalachian coal-field does not occupy any portion of the 
State of New York, but extends from near its southern boundary 
south-west into Georgia and Alabama Pennsylvania, 12,302 
square miles ; Maryland, 550 ; Ohio, 10,000 ; West Virginia, 
16,000 ; Virginia, 1000; Kentucky, 8983 ; Tennessee, 6100; 
Georgia, 170 ; Alabama, 5530 ; total, 59,635 square miles. 

Pennsylvania, to which State the anthracite of the country is 
practically limited, produces more than half the coal mised in the 
United States, and about one-eighth of tlie total yield of tlie world, 
the increase during the past live years having been astonishingly 
rapid. Ohio stands next in importance among the States so situated 
as to have a portion of tins field within their borders, — its yield, 
how'ever, being only one -eighth of that of Pennsylvania. Mary- 
land produces about one-third as much as Ohio. The production 
of the remaining States over which the Appalachian field extends 
is small as compared with the extent of tlieir areas underlain by 
coal. In Kentucky and Alabama, however, some progress has been 
made within the past few years. About three-quarters of the coal 
mined in the United States is from the Ajipalachiau field. Next 
in importance to the Appalachian is the Ccutial coal-field, from 
which Illinois draws its siqiplies of fuel The yield of that State 
is somewhat less than a fifth ot that of Pennsylvania, while Indiana 
produces about one-fifth as much as Illinois. The coal of the 
Central field is decidedly inferior to that of the Appalachian, since 
it contains on the aveiage considerably more ash and more water. 
The quality of the coal of the Western field is somewhat variable, 
luit on the wliole inferior to that of the Illinois lieUU The region 
over which it is spread is, however, not well supplied with forests ; 
and hence the amount annually ransod is considerable (nearly 
4,000,000 tons for Iowa and 2,500,000 for Missouri). The southern 
extension of tliis field through Arkatisins and Texas lias, as yet, 
been vciy hftlo explored or deve]o]»ed. Tlie coal-producing areas 
of the Cordilleran rogion are all of comparatively small size, and 
no one of them is capable of furnishing a large supply for any 
considerable iiuinbcr ot years ; but taken together they are of great 
value, not only for local consumption, but for supplying the 
Mexican plateau. The Cordilleran coal (some call it lignite) is all 
newer than the Carboniferous ; and it is not known that there is 
any coal at all, either in the Rocky Mountains or farther west, in 
that portion of tho geological series which is the paloeontolomcal 
equivalent of the true “Carboniferous.** A large part of the 
Cordilleran coal has a geological position close upon the line between 
the Cretaceous and Tertiary. Ry some palaontologists it is referred 
to the one, by some to tho other. Tho quality of this newer coal 
is very variable : in some localities it is quite good, but in general 
it is decidedly inferior to the average coal of true Carboniferous 
age ; some ^Kirtions are distinctly hgnitic in character. 

While tho amount of coal in the United States is larg^e, it is not 
bv any means so much larger than that of England as it has been 
always inferred to bo from tho simple consideration of the compara- 
tive dimensions of the areas over which coal is knowm to exist in 
tho two countries. In the Central and Westeni fields tho number 
of beds is small, and they are never of great thickness ; nor is it 
known how far the total area embraced within the limits usumiy 
assigned as that of these fields was really originally underiam 
continuously by coal-seams, or how much of these seams has been 
removed by erosion. It is only in regard to the anthracite lielas 
that even an aiiproximate statement of tho total remaining avail- 
able quantity of coal can be made. Mr I*. W. Sbeafer, a mining 
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engineer of long cxpeiienco in that region, has made a statement 
that the anthracite fields originally contained about 26,000,000,000 
tons ot eoal. Mr Ashhurner, the assistant in char^ of the State 
survey of the anthracite coal district, has stated that, up to Ist 
• January 1883, the total production of that district had amounted 
to 609 883,695 tons. lie also estimates that two-thirds of the 
coal actually attacked had been lost in the mining Making 
allowance for increased consumption and otlior considerations, it 
would appear that 200 years must be taken as the maximum time 
during which the anthracite fields will liold out, while it is prob- 
able that they will bo practically exhausted considerably earlier. 
As regards the quantity of available coal in any jjortion of the 
bituminous coal-lields of the country, the only estimate we have 
is that of Prof. Lesley, who (February 1886) estimates the amount 
of available coal in the Pittsburgh seam at 6,000,000,000 tons, 
but confesses that any exact calculation is impossible. If the 
consumption remains at the figure at which it stood in 1884 
(11,000,000 tons), this quantity will last about 450 years. 

Petro* The oil-producing districts of present or past im- 

leiuu. portnneo are nearly all in Ponnsylvaiiia ; but there are small pro- 
ductive areas in the adjacent poriions of New York. (1) The 
Allegany distriiJt, including the Kichburg and several small outly- 
ing pools in Allegairy county, New York, has a ]>rodnctive area of 
81 square miles, and up to January 1885 produced 16,000,000 
barrels. (2) The Bradford district, embracing the oil-pools m 
central and northern M’Kcan county. Pa., and southern Cattaraugus 
county, N.Y., has a productive area of 133 s<|uare miles, 121 of 
which are included in the Bradford field proper. Tlie geological 
position of the oil-hearing strata is indicated by the fact that the 
ujipermost oil-sand is, at Bradford, 1775 feet below the bottom of 
the loiter member of the millstone grit, or Pottsville conglomerate, 
which in western Pennsylvania is one of the most ^lersistcnt and 
best-recognized geological horizons, and is there known as the 
Olean couglomorato. 'fins district had up to January 1885 pro 
ducod 109,000,000 barrels of oil. (8) The Warren district lies in 
eastern Warren and nortli-eastern Forest counties, Pa. ; it has an 
area of 36 8<|uare miles, and up to January 1885 had produce<l 
12,000,000 barrels. The oils fiom diirerent subdivisions of tins 
district vary considerably in colour and giavity, altboiigb gcnci- 
ally spoken of as ** amber oils ” 'fliey come from “sands” (sand 
rocks) of varying geological horizons, from 1100 to 1850 feet lielow 
the Oloan conglomerate, (4) The Venango district — the wvno of 
all the eailicr oil developments has an area of 05 squaio inilc.s, 
and includes forty distinct and well -recognized oil-jiools, the largest 
of whieh lies between ( )il City on the south and Pleasant villc on 
the north, and ctivers an area of 28 stpiaro iiules. The pioduetitm 
of this district up to January 1885 had been about 55,000,000 
barrels. The oil of tlic Venango district comes from trliree principal 
sand beds, of which the uppermost one lies about 450 feet below 
the base of the Clean conglomerate. They are all contained within 
an interval of 350 feet, 'flie oils are generally green, but frequently 
black, and sometimes amber. The pedddes of the sand rocks aie 
water-worn, sometimes as largo as hazel-nuts, loosely cemented 
together anif bedded in fine sand ; but the 8.iiids are not so regular 
or homogciioouB as in the ISradford and Allegany fields ; coii.se- 
qiiently, the risk of obtain irig unproductive holes and variable 
wells has always been greater in the Venango than in the Bradfoid 
and Allegany districts'. (5) The Butler district includes the oil- 
pools ill Butler and Clarion counties and in .south-eastern Venango 
county. The area is 84 .square miles, and up to Januarv 1885 the 
proiJuctioii had been about 69,000,0(10 baircl.s. The oil here comes 
from the same group of sand rocks as iii the Venango district 
(6) The Beaver district includes the two ])uiicjpul oil-pools known 
as Slippery Rock and Smith’s Ferry, having an area of about 16 
square miles, with a pioduction of 1,000,000 barrels up to January 
1885. In both the oil-pools of the Beaver distilct heavy oil is 
obtained from the reiiresentativo of the Pottsville coiiglimieratc, 
and amber oil from the Berea giit, a member of the Sub-CVirliouifcr- 
ous senes. The geological position of all the other oil -fields is con- 
sidered by the geologists of tlic rermsylvinia Survey as Devonian. 
The total area of the productive oil areas is given by Messrs Carll 
and Ashburner at 369 scpiare miles, and the geneial lioiindaries 
of the oil-regions of Pennsylvania are now rcgaided as establisihed. 
That production is declining is shown by the folloxsing figures. 
In July 1883 the number of producing wells was 17,160, and tho 
average daily product per well was 3*8 barrels ; in 1884 the eoire- 
sponding figures wore 21,844 and 3*0, and in 1885 they were 22,524 
and 2*6. Since July 1882, when the maximum average daily pro- 
duction for any one month was realized (105,16*2 barrels), there has 
boon an irregular but steady decline. In 188 1 the shipments of 
petroleum were more than 1,000,000 ban-cls in excess of the pro- 
dnetion. At the end of August 1884 the stock of oil on hand ha<l 
reached its maximum, 39,084,661 barrels; in September 1885 it 
had declined to 35,343,771 barrels The price of petroleum had 

1 The substance of the following tiarograph is mainly rtenvwl fpoin a paper 
md by Mr C. A. Aslibnmer, of the Peun^lvanla Geological Survey, at a meet- 
ing of the American Institute of Miuing Engineers m Heptembor ISSfi. 
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not, Up to July 1885, been influenced by this condition of things, 
crude oil being at that time worth 92J cents a barrel, 13i cents 
less than the average price for 1 884. The extraordinary fluctuations 
in the price of }»etroleum during 1880 to 1886 are shown by the 
following figures in 1880 it muged from 124| to 70ji cents jier 
barrel for crude oil ; in 1881 from lOOJ to 72 ; in 1882 from 135 to 
49^ ; ill 1883 from 125 t<» 84 J ; in 1884 from 115 J to 51 ; in 1885 
from 1 11 J to 68 ; in 1880 from 92 J to 59 J. These figures, however, 
have but little reference to cliangod conditions of production 'Pho 
fluctuations are simply the icsnlt of a colossal system of gambling, 
tho magnitude of which may be jnfern‘d from the statement tliat 
the ^‘clearances” on the “consolidated stock and jictroleum ex- 
cliaiige” for 1886 amounted to about 2,275,000,000 bairels. Tho 
d.iily average exports of petroleum for that year are given at about 
44,300 ban els. Tho tendency to lower priees in 1886 was duo in 
pai-t to the remarkable yield of tho oil-wclfs at Baku, on the Caspian 
Sea, and in part to discoveries, sujiposed to be of imjiortauce, 
in Ohio. 

Nafitral Gas — Tlio use of natural gas for illuiTiination, and even Natural 
for metallurgical purposes, has lately become a matter of ini]>ortaiice. gas. 
Tho existence of outflows or .springs of gas in Ibo region west of 
the Allegliaiiy range has been long known, and the g.is obtained 
from wells or bore-boles was used for illumination in Fredonia, 

N.y., as early as 1821. One well after another wa.s bored for 
this piirjmse at that place, until, in 1880, the supply had reached 
the amount of 110,000 nihic feet per month. The lolloiving figures, 
reported by T. ?. Roberts, show tho estimated value of the coal 
displaced by natural gas in the region wheio this source of heat 
and light was in use for the ycais niciitioiied - 

18*^2 Pittoburgh legion, $75,000; elHewhuio, $lto,ooo, total, $2l5,0t(0 

ISB'l. „ 200,000, „ 275.000, „ 175,000 

18SI. „ 1,100,000; „ aCo.OOO, ,, 1,400,000 

Gas seems to be a geneial concomitant of the oil all through tho 
petroleum region, but for a long time tho outflow of gas from the 
oil-wells was looked iijion m a nui.s.uice. Accoiding to Mr Ash- 
burncr,® tile amount of gas at ]>icKciit flowing from the explored 
sands of Pennsylvania is probably two or three tunes greatei than 
is required to meet all prc.sent demands, 'flie same authority gives 
an account of the development of the natural gas resources of Ohio. 

'riieir amount is not yet ascertained ivith any degree of certainty, but 
it seems likely to be large. All the ga.s cemes from the Palaeozoic 
strata, Irom the I Jp]>er Coal-measures dowm to the'l’ienton lime- 
stone, — tho most prolilir* gas-heaiing rocks being the Berea gut m 
tlic Sub-Oaiboiiif cions and the Tien ton hincstoiic of Low^or Silurian 
a^<*. Natural "as has been obtained in niinierous localities in New 
Voik, but nowliere iu coitsidcrable quantity excejd in the vicinity 
of the Allegany oil-distiict, in tho county of Unit name. Portions 
of Wtiit Virginia, especially the Kanawha valley, give promise of 
being region » of large pioduction. 

Jton and ^SYee/.-— The following table (VII ) wmII I'onvey an idea Iron 
of the condition of tlie iioii iiidustiy at the date of the Ia.st census, 
and of tlic pi ogress made during the ten picccrling yeans • — 



No of 
Eslablish- 
iiienrs 

Amount of 

Vnli.e of 
Pioilucts. 

WeljJtlit of 
PioductH 

In 'Ions. 

1M70 

JK80 

Increase i»ci cent. 

80S 

1005 

24.38 

$121,772,074 
2.30, 071 
bii 08 

$Z07,20S,<,'Mi 
205, '■..'>7,58.5 

IS 12 

3,215,720 
b, 480, 730 
as 7(1 


The “ weight of products,” as given above, includes the juodiicts 
of all tlic vuiious jiroeesscs or ojieiation.s ; hence there is cvnlcntly 
a certain amount of duplication (lolled iion, tor iii.stance, being 
mainly produced fiom ])ig). 'I’lic follow’ing table (Vlll.) gives the 
])rodin*1iou in each branch of tho steel and non irnluslries . - 


Fir iron niul c.aBtitiRM from ftirnace . l 

ISTO 

L,80 


],8S2 STO tons 

3 S7'> "01 Ions. 

All priNjurtM of iron lolling iiiiIIh .. 

1,287 M7 „ 

•',101,114 „ 

nt'bNenicr steel llnihlied )>io(luctH . ... 

17,L>4 „ 

7"i,'/.o 

(ljK*ii-liearl-l» steel finished pioducts .. 
Orm iblo steel llnislieti pi 0(1 ueiu .... 

0 

83,15'1 „ 

2.5.051 „ 

5-.’. *'4 „ 

Blibtcr and othei steel .... 

2.040 „ 

i,i:i „ 

Prealucts of fmges umi hloorneiies . 


51,7bl „ 


Tho distribution of tho iron industiy i«> rxsi.niely uiegulai. 
West of the MisMs.sippi, with tlu* exieptmn of the angle between 
that river and tho Missouri adjacent to St Loins, Uie amount of 
iron made is very small 'I’hc peu'entage of total juoduetion in 
1880 was distributed as 5)1 low's Pennsylvania, 50; Ohio, 13; 
New York, 8 ; Illinois, 6 , New .Jersey, 3 ; Wisconsin, W, Viigiina, 
Michigan, ami Massacliusetts, e.ieh nearly 2 , Missouri, Kentucky, 
and Marvland, hetw'LCii 1 5 ami 2 ; Indiana and Tennessee, about 
I ; all the other States and ’reniiorie.s, an aggregate of about 4 jicr 
cent. New England now makes Init little jiig iron, ond tbe South 
scarcely any rolled iron ; Uie W c.st lias largely embarked in the 
manufacture of steel by tho Bcs.scmer ]»roce9s', w hile New Voik has 
not a single Bessemer establi shment, New Yorgman ii fai tures chiefly 
Paper read before the Amencau liistitutu uf Mniiii^ Eugineurs, Get. 1880. 
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from ere, and Pennsylvania from pi^ and aerap iron ; Michigan ia 
the leading producer of charcoal pig iron, and now makes no other 
kind ; only live States make Bessemer steel ; and two States, Peuu- 
sylvauia and New Jersey, produce nearly all the crucible steel. 

The census year 1880 was one of exceptional prosperity for the 
iron and steel industries of the country. Tlie production of pig 
iron and of Bessemer steel ingots and rails since 1880 ia shown 
in the following table (IX.), from the statistics collected by the 
American Iron and Steel Association : — 



1881. 

1882. 1 1888. 

1884. 

1885. 

1886. 

PlK Iron 

4,144.258 

11,374,2*7 

1 1,187,760 

4,628.828 4,595,510 
1,514,68711,477,3451 
1,284,06611,148,709 

4,097,868 

1,37.5.311 

996,465 

4, 044, .526 
1,519,426 
959,470 

.5,684,.329 

12,269,190 

11,582,409 

DcosemvrNteol . 

Uciiiiemer steel lalls , 


Tlie total number of completed Bessemer steel works at the close of 
1886 was 88, with 60 converters. Pennsylvania in that year made 
59 percent, of the ingots produced, Illinois 21, and other States 20. 
In the following table (X.) the amount of steel of all kinds produced 
is given (in tons) for tlie years stated : — 



Bessemer 
Steel Ingots. 

Open-Hearth 
Steel Ingots. 

Crucible 
Steel Ingots 

All other 
Steel. 

Total 

1870 

1875 

1880 

1885 

1886 

87,500 

385,283 

1,074,261 

1,619,430 

2,269,190 

1,339 

8,080 

100,850 

133,875 

218,973 

31,2 

36,179 

64,664 

57,599 

71,972 

50 

11,256 

7,668 

1,514 

2,366 

70,089 

389,799 

1,217,334 

1,711,919 

2,562,502 


By far the largest production of iron oro in the United States 
is from the rocks which lie below the Lower Snuriau— -tho Azoic 
series of Foster and Whitney and the Archican of Dana. In tliis 
formation tho ore occurs in immense quantity -411 what may without 
exaggeration be called mountain masses, winch in many cases 
exhibit all the evidences of an eruptive oiigin, as in the case of the 
Iron Mountain of Missouri, or iu some of tho localities in the 
Marquette and Menominee regions of Lake Superior. At the first- 
mentioned locality the oro is intimately associated ith an undoubted 
eruptive rock, with which it is intermingled in such a manner as to 
show that the two — ore and rork — must have had one and the same 
origin. A similar condition of things is revealed on Lake Superior, 
whei'o the oro occurs in npcated intcrlaminations between sheets 
of uuqiioBtionably eruptive rntitoriaL The ores thus ocxmrring are 
hsBmutite or specular oro and magnetite, with some hydrated oxide, 
or liinoiiite, tlie re.su It of the action of water on the previously 
formed ha*matitc. They are in general extraordinarily free from 
deleterious ingredients, esfiecially phosphorus and sulphur, although 
usually containing a small amount of silica. Tho purity of these 
ores is a strong indication of their origin dnruring from that of 
ordinary sedimentary deposits. Many of the analyses of Lake 
Buporior ore show the presence of only a few hundredths of one jnsr 
cent, of plio.sphorus. The most im])ortant district iu which these 
ores occur is tho south shore of Lake Superior, and tho most im* 
portaut port of shipment is Marcpicttc, a conaiderahle amount 
Ming also shipped from Escanaba on Lake Michigan. From 1856 
to 1886 the total shipments of iion oro irom the region amounted 
to 31,080,160 tons. A district known as the Vermdiou Lake iron 
district, in which the oro has similar characters, and where the 
quantity is believed to bo very laige, has been recently opened m 
Minnesota, on the north shore of Lake Superior. The Iron 
Mountain region, a little les.s than a Imndred miles south of Saint 
Louis, although small, is of considerable importance. A veiy large 
portion of the Lake Superior ores goes to the Appalachian coal-heTd 
to be smelted *; and this was formerly the case witli the Iron Moun- 
tain ore, but the latter is now uscil iii nearer localities. There is 
a very important and apparently inexhaustible deposit iu Lebanon 
county, Pennsylvania ; tno ore is chiefly magnetite, and its mode 
of occurrence in close connexion with an eruptive rock is to the 
present writer strong, if not absolutely convincing, evidence of its 
Igneous origin. There are imfiortant deposits of iron ore, on the 
eastern boraer of Mow York, especially in tho Adiroiidacks, and 
along the Hudson River. ^ The geological position in which a por- 
«tiutt of these ores occurs is certainly tho same as that of the ores 
of Lake Superior— namely, the Azoic. That ia the character of 
the Adirondack ores, which have long been and still are extensively 
worked. Tho localities are chiefly in Clinton, Essex, and Franklin 
counties. In tho last-named county are the very extensive Chateau- 
gay mines. The ores of this region are chiefly magnetite, but they 
often contain too much phosphorus to bo used in the manufacture 
of steel. There are important oocurrences of magnetic ore near 
New York city and also near the Hudson river, in Orange, Rock- 
laud, Putnam, and (Columbia counties. Some of these ores are 
adapted to the manufacture of Bessemer steel. Tho mode of occur- i 
rence of the ores in southern Now York and northern New Jersey 
is peculiar; they a-e not so disanctly eruptive as are the ores A \ 
Missouri and Lake Superior. One authority regards the Ifew Jersey i 
ores as unquestionably of sedimentary or^u. This New Jersey < 


district is not in a flourishing condition at present, since the ores, ^ 
as a rule, are not adapted to the manufacture of Bessemef steei/v 
Similar ores occur at many points, and often in large quantity, in 
the Azoic or crystalline belt of tho Appalachian system, in the Statea 
lying farther south tlian Now Jersey. Jn Mitchell county, North 
Carmin^ is a deposit known as the Cranberry Bank, of which the 
quality is excellent, and the quantity is believed to be very great. , 
Up to the present time, however, but little of this ore has been 
shipped. Next to the Azoic ores in importance, but decidedly in- 
ferior in quality, are those of the Clinton group, a member of the 
Upper Silurian swies. The ore occurring in this geolc^cal position 
is known by various names, the most common ones being mssil or 
dyestone ore. It is a red haematite, not crystalline like the specular 
variety of the peroxide, but usually in a more or less granular or 
concretionary form, that of flattened grains resembling flax seed 
being a common mode of occurrence, whence the name flax-seed 
ore. This deposit occurs at many points along the outcrop of the 
Clinton group all the way around from Wisconsin, through Canada 
and New York, into Pennsylvania, and down the eastern slope of the 
Appalachian range to Georgia, and is said to be the most extensive 
deposit of iron ore in the world yet discovered. The fossil ore, 
though laige in quantity, contains too much phosphorus to be used 
for making steel in the ordinary method; hut, being in places 
favourably situated with regard to fuel, and yielding as it does a 
satisfactory quality of cast iron, it is quite extensively mined at 
various points. Next to the Clinton ore in importance comes the 
brown hiematito ore (limonite), which occurs in numerous localities, 
but of which the most extensive deposits are those occurring in the 
Lower Silurian limestones of tho Axipalachian system, and especially 
along the lino of tho Great Valley. Some of the ores are of excellent 
quality, notably those of Litchfield county, Connecticut, in the 
so-called Salisbury district The iron made in charcoal ihrnaces 
in this region is considered as being of the highest value for articles 
in wliich strength and toughness aie essential. Carbonate of iron, 
in the form of spathic iron, is of rare occurrence. The argillaceous 
carbonates (clay ironstone) are also of comparatively little impott- 
ance, although used to some extent, especially as mixed with other 
ores, in western Pennsylvania and Ohio. The coal-fields west of 
tho Appalachians are very poorly supplied with iron ores. Black- 
band oro is also of somewhat rare and limited occurrence in the 
United States. 

In spite of the abundance of iron ore in the United States and 
the existence of a heavy protective duty (75 cents per ton), a large 
cjuantity of ore is imported from abroacf— .chiefly from Spain, Elba, 
Algiers, and Cuba (1,080,483 tons valued at 91,012,487 in 1886). 
Almost all this was used in Pennsylvania, and chiefly in tho 
manufacture of Bessemer pig iron and spiegeleison. Up to 1884, at 
least, no pig iron suitable for tho manufacture of Bessemer steel 
by any process now in use in tho United States had ever been made 
south of tho Potomac or south of Wheeling, Neither has iron 
suitable for crucible steel been made in the United States which 
can compoto with that of Sweden. 

The annexed table (XL), published by Mr Swank, shows the pro- 
duction of iron ore in tons in the leading ore-iiroduciiig districts 
for the years 1884, 1885, and 1886 


I.ako Snpcrlor (Miclilgan and Wiaconsiu) 

Vermilion Lake (Minnesota) 

Miasourl 

Ooniwall (Penuaylrania). 

Near Joracy... 

Oiatoaugay (Lake Champlain, Kew York) 

Crown Point (New York) > 

Port Hem y (New York). J- 

Other Lake ChampliUn mines (New York) > 
Hudaon Klvar Ore and Iron Company (Newl 

Yoik) ' 

Tilly Foster (New York) 

Forest of Dean (New York) 

Saliabury region (Connecticut) 

CranheriY (North Camllna) 

TonnesM'o Coal, Iron, and Aallrraid Com' 
pany'a Inman mluea (Tenneaaee). 


Total.i 


SafasfMaaaai 




2,455,921 
62,124 
299,225 
412, .320 
809,710 
2H,894 

290,500 

90.000 
95,%‘4 
20,870 

25.000 
8,908 

70,757 


1685 


2,281,064 

22.5,484 

169,162 

508,864 

890,000 

148,278 

2.05,799 


55.000 
18.910 
18,274 

82.000 
17,889 

94,810 


4, .{08,286 4,070,093 5,972,137 


1686. 


8,2.58,174 
804,396 
879,776 
688,054 
500,501 
214,800 
( 60,084 
4 298,868 
( 15,000 

75.000 
17,728 

18.000 
88,000 
24,108 

81,850 


OoM and The washing of tlie high or Tertiary gravels Ool 

by the hydraulic process and the working of mines in tho solid rock silv 
did not, on the whole, compensate for the diminished yield of the 
ordinary placer and river diggings, so that the produce of gold iu . 
California continued to fall off, and by 1860 nad decreased to 
about half what it had been ten years before. Discoveries in otlier 
Cordilleran Territories, notably in Montana and Idaho, made np, 
however, in part for the deficiency of California, so that in 1860 the 
total amount of gold produced in the United States was estitmited 
at not less than $45,000,000. In the latter part of the decade 
1850-59 the Territories adjacent to California on the east, north, 
and south were overrun by thousands of miners from the Sierra ^ 
Nevada gold-fields, and within a few years kn extraordinary num- , 
her of dficoveries were made, some of which proved to he of great 
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importttn^^ tlm to»t poweifttl iin^lM to mining 
^ immodkte isavm of a somewhat lengthy period of wild excite 
rnent and epeculatioa ym the discovery and snccessful opening of 
the Cdbeti^ lode in 1859^ in the western part of what is now the 
State of Nevada, but was then part of the Territory of Utah, and 
known as the ** Washoe Country ** (from a small tribe of Indians 
of that name). The locality of the lode, whore there soon grew up 
a large town called Virginia City, is about 20 miles east of the 
boundaiy of California, and nearly due east of the northern end of 
Lake Tahoe. As early as August 1860 two mills were at work stamp- 
ing and amalgamating the ore from the lode ; mining had begun 
mi a large scale ; and many ingenious metallurgists were en- 
deavouring to ascertain experimentally Itow the somewhat com- 
plex motalliferous combinations there occurring could be best and 
most economically treated. So far as quantity of bullion produced 
is concerned, these operations were eminently successful. The 
various estimates of the total yield of the lode from the time of its 
diimovery to 80th June 1880, collected and published by Mr £Uot 
Lord, run from J304,762,171-54 to $306,181,261*06. The total 
prc^uction to tlie end of 1886 may be estimated as having been not 
far from $320,000, 000. Tlie bullion obtained from the niiliing of the 
ores contains about an equal amount in value of silver and ^Id. 
The mines on this lode thus added to the bullion stock of tlie 
world $100,000,000 more in eighteen years than the whole Freiberg 
district in Saxony had furiiiSied in a little over 700 years (1168- 
1876). The lode is an ore channel of great dimensions, included 
within volcanic rocks of Tortiaiw age, which themselves have broken 
through pre-existing strata of Triassic age. It exhibits some of the 
features of a hssure vein, combined with those of a contact deposit 
in part and of a segregated vein in part. Tlie ganguo is quartz, 
very irregularly distributed in bodies often of great size, and for 
the most part nearly or quite buri'en of ore. The metalliferous 
portions oi the lode, bonanzas,'* as they are here generally called, 
are usually of great size, but extremely irregular iu their position. 
Their number has been about twenty, most of them lying near the 
surface ; but the last important one discovered was struck at a little 
over 1000 feet below the surface. Its dimensions were— according 
to Mr Church— about 700 feet in length, by 600 deep, and 90 wide ; 
the average yield $93*55 per ton ; and the total value of the bullion 
obtained from it $104,007,653. The mines on this lode have Inseu 
worked to a greater depth than any mines in the world extending 
over an equal amount of gi’ound. Up to Octolw 1886 woik was 
still being (tarried on at several points below the depth of 3000 feet. 
The lower levels, below that of tlio Sutro tunnel, which intersects 
the lode at a point about 2000 feet below its outcrop, are now aban- 
doned. Workings are still going on, however, above the great adit 
level, ivliere there yet remain considerable bodies of low grade ore, 
which can perhaps ho extracted with moilerate profit, since more 
economical methods have been introduced both in mining and 
milling. The yield of the Connstock lode at present, although small 
as compared with that ot its prosperous years, is still much laiger 
than that of all the mines in the Freiberg district of Saxony. 

The success of the Comstock lode workings led to the active 
exploration of the whole adjacent region, with the result that a 
great nuixmer of localities were discovered where auriferous and 
argentiferous ores occur, und sonic of those liavc been extensively 
wrought and have produced largely. In very few, however, do the 
ore ^posits bear the distinguisliing characters of true or fissure 
veins. Special mention may bo made of the Meadow Valley and 
jlaymond and Ely mines in Lincoln county. The fir.st-named mine 
is in Pioche, 273 miles south of Palisade station on the Central 
PaciBc Eailroad ; the enclosing rock is quartzite of Lower Silurian 
age, the veins varying iu width, but averaging from 2 to 2^ feet, 
the ore being carbonate of lead near the surface with chloride of 
silver, passing into sulphurets, as usual, in going down. At tlie 
end of 1873 this mine w'as 1100 feet deep, and a large body of ore 
had been struck yielding $300 in value of silver ])..r ton. The cul- 
minating years of the prosperity of these mines were 1872 and 1873, 
and the yield of the ISly district for those years respectively was 
$5,321,007 and $3,736,690. The Eureka district in the central 
part of Nevada is of importance on account of the magnitude of its 
yield, and because mining and smelting operations liava been 
carried on uninterruptedly since 1869, tlius affording great facilities 
for scientific invostigations. Its ores arc chiefly galena, accom- 
panied by the various oxidized combinations re.sultiug from its de- 
composition. Similar ores of zinc are also present, but in much 
smaller quantity. These ores are rich in gold and silver (average — 
16 per cent, lead, 0*079 silver, and 0*00248 gold). The rocks in 
which they occur are chiefly limestones, end of Lower Silurian ago ; 
the deposits ave very irregular in form. Jn many of their featinos 
they closely resemble the so-called pipe-veins of the North of Eng- 
land lead mines. Much of the ore has become decomposed, and 
has been subjected, since decomposition, to a rearrangement by 
water, analogous to stratification. The total yield of the Eureka 
district from 1869 to 1883 is stated at about $00,000,000 in value 
of gold and silver, and about 226,000 tons of lead. According to 
present indications, this district is approaching exhaustion. 


< Utah has important mines resembling to a considerable extent 
thoSe at Eureka. The Hornsilver mine at Frisco, in southern Utah, 
is a large contact deposit, 80 to 50 feet wide, between dolomitic 
Hmostono and an eruptive rock called rbvoUte or trachyte. Tlie 
ores are sulphate of lead with some carTbonate, associated with 
heavy spar, which occurs chiefly near the wall of eruptive rock. 
This mine has paid $4,000,000 in dividends, but none since 1884. 
The Little Cottonwood district, at a height of over 10,000 feet m 
the Wahsatch range, shows a record of about 8600 “locations" 
made within an area 2i miles square. It includes the famous 
Emma mine, wliere a large body of ore occurred occupying an egg- 
shaped cavity m the Carboniferous limestone, which yielded largely 
(oyer $2,600,000) ; but it was soon worked out.. The Flagstaff 
mine in the same cafton, a “pipe-vein" or deposit occupying several 
irregular cavo-like openings iu the limestone, seems also to have 
been nearly or quite worked out. One of the largest and most pro- 
ductive mines in the country, and the most important one in Utah, 
is the Ontario, in the Uintah district, Summit county. The vein 
seems to be, in the lower levels at least, a contact mass between 
walls of quartzite and highly decomposed eruptive rock (called 
porphyry), and it varies in width from a few inches to 16 foot. It 
was discovered iu 1872, has been worked by a company with 
$15,000,000 capital since 1877, and up to February 1887 had paid 
$8,075,000 in cUyideiids. The Silver Keef district in Wasliin^on 
county is a region of remarkable interest, where sandstones of 
Triassic ago have been broken through and invaded byeriifitivo 
masses (andesites and trachytes), and where the ore, according 
to Prof. Reycr, occurs in flat masses and impregnations between 
the strata, adjacent to the eruptive rock, and is especially largely 
developed in contact ivith the remains of plants witli whi(‘h the 
rock is filled. The ores are carbonate of copper with chloride of 
silver, passing into the sulpliuret at depths. According to the 
same authority, these mines ])roduced a few years ago over a million 
of dollars a year ; but they have much fallen off of late The 
census report of 1880 gives the total product of the district up to 
1st dune 1880 at a little over $3,250,000. 

The metalliferous deposits of Colorado are important from their 
magnitude and variety.^ the actual precious metal production, 
by far the largest portion is doiived from pyrites and galena and 
their decomposition products. The tell unde ores of Boulder 
county and the auriferous pyrites of Gilpin county, with a few 
individual deposits in the soutlieru portion of the State, constitute 
the source fiom which it is derived. "With these exceptions its 
mineral deposits may be considered as essentially silver- bearing. 
The principal source of silver is argentiferous galena and its decom- 
position produt'ts, while argentiferous gicy copper or fieiborgite 
IS, next to this, the most important silver-bearing mineral. The 
sulphides of silver also uecur, and in some eases bismuth is found 
in sunident quantity to const ituto an ore. As yet, so far us known, 
no copp(‘r 1 fcj/traeted except as an adjunct in the reduction of 
silver-bearing copper ores. Placer deposits are goiierally confined 
to the valley bottoms among high mountain ridges ; their present 
yidd is relatively inconsidcrrable. Before the silver ores of Lead- 
vill© were tliseovered, mining in Colorado w'as iinncipally confined 
to approximately vertical veins in the Archiean roc'ks of the 
Front range or in the eruptive looks of the Sail Juan region ; but 
since the limestone depo.sifs of tlie Mosquifo range have jiroved so 
exceptionally rich attention lias been mure and more turned to 
the ores ill sedimentary roiks, and many new districts have been 
discovered, but none to rival that of Lcadvillo. The lajadvillo 
ores are fiat sliects, of the kind often designated in the Cordilleran 
mining regions os “bl.inket dejiosits," und appear to bo contact 
<le]H)sits between the Carbonifeioiis limestone and the overlying 
felsite, with additional or inculental ojo acoiiimihitioiis in the lime- 
stone in irregular cavities. According to reporte lo(‘ally published 
the product of the Leadville “smelters” or smelting works in 1886 
wras — lead, 61,925,646 tt> ; silver, 4,669,013 oz.; gold, 22,.604oz.; 
total value, $7,615,148. From the mode of oceiinence of the 
Leadville deposits it seems probable that they will within a few» 
years become practically exhausted. The aiea over wJiielj fJie blue 
limestone of Emmons (dolomite of Rolker) has been found in places 
productive is, however, very large, having been estimated at 
225,000,000 stjiiare feet. The Montana deporits, whicii up to 1880 
arc reported to have yielded fully ^.'ifijOOOjOOO, se« m nowr to liave 
been pretty much w'orked out. The w^orkings Iroin which tlie oir-s 
are now chiefly obtained appear to be of the class of segregated 
veins. The ores consist largely of auiiferoiis pyrites in a gangiie 
of quartz, oxidized in l]i(‘ir iippei jioi turns and theie easily 
manipulated, but in deiitli paaaing into the more refractory sul- 

f hurets. Unlike the ores desenbed as occurring in Colorado ami 
Ttah, they are accompanied bv cojipei* rather than by lead and 
they are also rather maiigaiiiferoiiH than femferons MiU’ii yet 
remains to be done liefore tbeir nature and value can be fully 
nndersto^ ; and the same may he said of the adjacent Tciritory of 
Idaho, the auriferous gravels of which resemble those ot Montana, 
and have been next to those of California gqd Montana in m iport- 
rsw’censusTleport foT 
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ance (total yield to date estimated at t30,000»000). The deep 
gravels of Boisi^ basin seem to bo exceptional, and to resemble the 
deep or high gravels of California. A very large portion of the 
mines (other tliaii placer) of Idaho ap^iear to be of the hssure class, 
and to be eiiciosod in a country rock of granite, resembling in many 
respects the veins of the vicinity of Austin in Nevada. In Arizona, 
wliich ranks along with Idaho m the production of the precious 
metals, and is next to Michigan and Montana as a producer of 
copper, tlio mode of occurrence of the metalliferous deposits is com- 
plicated and varied, and is still very imperfectly known. They 
appear to bo largely of the nature of contact deposits, dependent 
<»ri the presence of some ancient or modern eruptive mass. The 
famous Tombstone district, in Pima county, has been a productive 
one, but seems at present to be declining. 

Table XII — Gold and Silver Frod'uciion of the DifferayU. Stales and 
Territorif^s fur ISS/t {in Thousands of liollarn) 



Gold. 

Silver 

ToUl. 


Gold. 

Silver. 

Total. 

Alaska 

MW) 

2 

302 

North Oirolfna 

152 

8 

15.5 

Arizona 

HftO 

3,800 

4,080 

. 

800 

10 

810 

Cniltomiu 

32,700 

2.500 

15,200 

.South Carolina 

43 

... 

4.3 

Cold ado 

4,200 

15,800 

20,000 

Utah 

180 

6,750 

6,930 

Dakota 

Georgia 

3.200 

180 

100 

8,300 
i 130 

WnahiiiKtnn . 
Othei Statoa 

120 

70 

190 

Tdnlio 

Montjuiu 

1,800 

3,300 

3,100 

800 

3*500 

10,000 

0,000 

8,000 

5,3)10 

l‘l..3fi0 

0,100 

8,800 

and Territories 

00 

5 

95 

Nevada 

New Mexico... 

ToUl ...... 

31,801 

51,600 

83,401 


The production of gold in llie United States for each of the seven 
years 1880-86 inclusive is estimated (in millions of dollars) as— 
SG, 84.7, 82.5, 80, 30.8, 81.8, 85. Similarly the coining value of 
the silver produced during tlic same yeai-s is returned as — 39.2, 43, 
46.8, 46 2, 48.8, 51 G, 51. The commercial value of silver has, 
however, of late been considerably less than the coining value — 
42, 42.5, and 89.4 in 1884-85 86. 

lilercury. All the fpiicksilver produced in the United States comes from 
ralifornia, although small quantities of the ores of this metal liave 
been obtained at various points in Colorado, and also in New 
Mexico. A littlo mercury has also been produced in Oregon. 
The Californian mines are all in tlie Coast ranges, in rocks of 
Cretaceous age. Small veins of quartz containing a little cinnabar 
have been found in the Sierra Nevada ; but this ore is not known 
to exist anywhere in that range in workable quantity. The mer- 
curial (ucs of the Coast ranges occur in very irregular deposits, in 
the form of stnngs and bunches, disseminated through a highly 
metamorphosed silicious rock. The first locality where this metal 
uras successfully mined was New Ahnadeii, about 100 miles south 
of San Francisco. Another locality — New Idria — about 100 miles 
still farther south, has also been productive, but in a less degree. 
Mercury ores have also been mined at several jpoints north of 
San Francisco, in the neighbourhood of Clear Lake, where they 
occur, not only in inetamorphic Cretaceous strata resembling those 
of New Alinadflii, but also in recent volcanic rocks, W'hcre gold 
has soinctiiiies been found m intimate association with the cinna- 
bar. The New Alinaden mine has been productive since 1850, but 
the yield has varied greatly from year to year, partly on account 
of the irregularity of the mode of occurrence, and partly on account 
of interference on the part of the United States based on a question 
of title to the property. The most productive year was 1876, when 
the mmiber of flasks (of 76^ lb) obtained was 47,191. The number 
produced in 1880 was 23,465, and in 1886 18,000. The total pro- 
ttiK’e of the Californian mines was 59,926 flasks in 1880, 60,851 in 
1881, 62,732 m 1882, 46,725 in 1883, 31,913 in 1884, 32,078 m 
1885, and 29,981 in 1886. No new discoveries of localities of iin- 
portanco have boon made during the past few years, and the mines 
now worked in California are all in a depressed condition. 

Tin has been disc.nvH.i'Hil m niimAmna o*,. 




iopper. 


Tin has been discovered lu numerous localities, and various 
attempts have been made to open iiimcs — ^in Maine, New Hamp- 
shire, Virginia, Alabama '-but liitherto the amount of the metal 
produced has been quite insignificant. The region from which 
most has been expected is the Black Hills ofllakota, about 20 miles 
Bouth-wost of Rapid City. The occurreruje of the tin ore and the 
associati^d minerals at the mine to which the name of Ktta has been 
given is very similar to that of the ores in the Erzgebirge. The 
casskerite is disseminated through a granitic or granitoid rw'k in 
irregular bunches, strings, and even masses, a.s.sociatcd with the 
usual minerals. There has not hitherto been any production of 
commercial importance from this source. 

Tlie present sources of copper are almost exclusively the lAke 
Superior region, and the Territories of Montana and Arizona. The 
mines of Lake Superior are the only imjwrtant mines in the world 
ill wduch the metal is exclusively obtained in tlio native state. 
The mode of occurrence of the copper varies, however, considerably 
in different portions of the mining district, which extends from 
Point Keweenaw along the southern shore of the lake to a littlo 
beyond the Ontonago(^ river. Tlie most productive mines at pre- 
aent are those in the vicinity of Portage Lake, about half-way 


between the eastern and western extremities of the oupriferous 
range. The rock in which the metal dccurs is on old basalt, 
much metamorphosed from its original condition, and in the form 
now generally called melaphyre. This belt, commonly kn6Wn in 
the region as the ^^trap range,*' is a volcanic material, interbedded 
in numerous alternating layers with sandstone and conglomerate, 
equivalent geologically to the Potsdam sandstone of the New York 
Survey or the Primordial of Barraiido. The metal occurs along 
nearly the whole extent of Keweenaw Point in veins crossing the 
formation, and having all the characters of true Assure veins, the 
gangue lieing a mixture of quartz and calcito with various zeolitic 
minerals. Copper in large masses has been found in various mines 
on Lake Superior, but in none of such groat dimensious as at the 
Minnesota mine, near the Ontonagon river. The largest mass 
discovered here weighed about 600 tons. Its length was 46 fret, 
its breadth 18^, and its maximum tliickness 8^. While a consider- 
able amount of copper has been obtained on Lake Superior in large 
masses, and lumps too small to be shipped sejiarately, and therefore 
put in barrels and called “barrel- wort,” much the larger portion 
occurs in small grains, scales, and strings, disseminated tnrougb 
the rock. For crushing rock of this character a new form of stamp 
known as the Ball stamp whs invenied, one head of which is cap- 
able of crushing from 220 to 260 tons of rock in twenty* four hours. 
The most interesting mine on Lake Superior, and indeed the largest 
and most important — not being an open-work — in the worm, is 
that of the Calumet and Hecla Company. The mcnle of occurrence 
of the copper, which is all in the metallic form, and like that of 
the other Lake Superior mines almost chemically pure, is peculiar. 
The cupriferous mass is a bed of eruptive material, interstratifled 
with other masses of similar origin, but itself a conglomcrute made 
up chiefly of more or less rounded pebbles of eruptive rock — r^o- 
lite, tmehyio, and basalt — cemented together by native copper. The 
Calumet and Hecla mines, which form one connected work, have 
lieen opened over a length of about 1 J miles, and to a depth, on the 
inclination of the metalliferous bed, wliich is about 39% of about 
8300 feet. The number of men cniploved is about 2800, and the 
production for 1886 was 22.552 tons (the total amount since 1866 
being 201,529 tons). 

Tlie copper mines of Montana are chiefly in the vicinity of Butte 
City. The really impoi taut operations seem to bo jirotty closely 
limited to an area only 24 miles long by 1 mile wide, within which 
arc three important silver mines, as well as tlie copper mines which 
make the district so famous. I’here are two gicat classes of mineral 
occurrences, — cupriferous veins, carrying more or less silver, and 
silver veins, with a manganese gaugue, which (‘arry little or no 
eopjier. These two groups have certain features in cornirion. They 
all occur in granite, and are all accompanied by zones of decomposed 
country lock, which run ])arallel to and usually form the walls 
of all the large copper veins that have been opened to any great 
depths, and which are called porphyry dikes hy the mincis, but 
are really granite altered by the chemical changes which have 
accompanied the formation of the lode. They all jdteh vertically or 
nearly so, and lock entirely the w^ell-defined walls and the selvages 
which are cliaiactenstic of fissure veins The cupriferous veins 
apjiear on the surface as wide bauds of quartzose rocK, much de- 
composed and stained with gossan The surface ore always caivies 
silver, is almost entirely in a free-milling condition, and generally 
in paying quantity. Nearly all the lodes at present worked for 
copper wrero at first worked for silver, and this condition continued 
until the w-ater-line was ivached, when the base ores — mainly the 
ordinary sulphuretted combinations of copper and of copper and 
iron, esiiecially copper glance or vitreous copper and erubescite or 
variegated, peacock, and hoi’seflesh ore — set in. The veins are of 
great size, being often thirty feet wide for several hundred feet 
in length. The average wiath of pay ore in the copper veins is 
stated to be not less than 7 feet ; the Anaconda-^the widest of any 
yet ojieiied — averages over 12 feet of profitable ore, and in many 
places widens to 30 or 40 feet for a great distance, showing no 
diminution in richness at the depth of 800 feet in a ]iart of these 
veins — as, for instance, the Anaconda and Liquidation— the ore is 
copjier glance in a gangue of quartz and decotnpoHed feldspathic 
rock ; while another type of veins, represented most perfectly by 
tlie J’arrot vein, has nearly its entire metallic contents in the form 
of erubescite. This last-mcntionod vein is also of great imporianoe 
for Its silver. The veins of the manganese -silver group lie all 
within a small area, but are of much interest and value. The 
gangue is cjuartz, heavily charged with its various oxidized com- 
binations ot manganese, all more or less argentiferous, the amount 
of silver ranging from three or four to several hundred ounces of 
that metal per ton. In these manganese veins the transition from 
decomposed oxidized combinations to the hard silicate and carbonate 
of that metal at the water-line is as sudden and striking as that 
from oxidized to sulphuretted ores in the previously -mentioned 
class of veins. An exceptional occurrence in this district is that of 
the Gagnon mine, of which the gangue is chiefly quartz and the 
ore argentiferous zinc blende. 

There has of late years been aMling oflt in the production o( 
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copper in Arizona, but this appears to bo due to unfavourable 
situation with referenoe to a market rather than to exhaustion. The 
Sant^ita mines, in New Mexico, near the Arizona line, were the 
first worked m that region, but are at present idle. The original 
workings were for metallic copper, occurring near the contact of a 
bed of limestone with an eruptive rock resembling fclsite, the 
Avhole deposit being one of irregular character. Near the junction 
of the felsite and the limestone Uiero is a series of {>aral]e] veins, in 
which the copper occurs in the fohn of carbonates and oxides. 
The Clifton district has been the scene of continuous mining opera- 
tions since 1872, and is at present the largest producer of copper 
in the south-west. Its cupriferous deposits have been divuled 
into three classes,— those occurring in limestone, those associaicMl 
with porphyry, and those in the granite. The ores of the first class 
are the red oxide in a gangue of compact luematite and the carbon- 
ates in a gangue of brown manganese ore. The ores of the second 
and third class are oxides and oxysulnhides, changing into copper 
glance at a trifling depth, and into yellow sulphurets in the deem-st 
workings. The deposits are irregular, in some resfiects resembling 
cohtact deposits, and in others the metalliferous occurrences in the 
North of England lend mines. They are called by many mining 
geologists “ pockets *’ ; but other authorities consider them true 
veins. The most productive mine of the district — the Longfellow 
—is described as being an almost vortical fissure in stratified lime- 
stone, at or near its junction with a dike of fclsite. 

Table XIII . — Copper Prodmtion of United States {in Tons) fnyrn 
1882 /0 1886. 



18H2. 

1883. 

1884. 

1885. 

1886. 

Lake Supci ior . 

25,438 

26,653 

30,961 

32,209 

35,598 

Montana.. 

4,043 

10,658 

19,2:J8 

80,267 

26,719 

Arizona. . . 

8,029 

11,010 

11,935 

10,137 

6,989 

Other localities ... 

2,9.57 

3,253 

2,674 

1,438 

1,840 

Total domestics co]»i)ei 

40,4«7 

61,574 

04,708 

74,051 

69,641 

From imported oics 

446 

7a6 

1,276 

2,271 

2,000 

Total.. . 

40,913 

62,300 

65,984 

76,322 

71,641 


Zinc, Zinc has become within the past few years an important aiticle 
of production. The oius aic louiid in very numerous localities, 
usually ill connexion with those of lend, both in the Appalachian 
range and throughout the comparatively undisturbed I’olsBozoic 
regions of the Mississippi valley. The Illinois zinc furnaces aie at 
l*eru, La Salle, and Collinsville , those of Missouri mostly at (Miron- 
delct near St Louis, but theie is one at Rich Mill and one at Joplin 
Those of Kansas are at J^ittsburg, wuth the exception of one at 
Weir City. TJiore is also a small establishment at White River in 
Arkansas, 'riiere are also zine WMirks at Bergen Point, N. J., and 
at Bethlehem, Pa , and one small establishment in Tennessee. 


Table XIV . — Total Zme Product hn {in To?w)/ro»i 1881 /o 1885 . 


« 


— 

im 

188.3 

1884. 

1885. 

Illinois 

Kansas 

Missouri 

Other States ... . 

14,509 

4,464 

2,4.55 

16,2.50 

6,576 

2,232 

6,087 

16,037 

8,500 

5,116 

4,770 

15,708 

7.017 
4,670 

7.018 

17,345 

7,691 

4,175 

7,216 

Total 

... 

30,145 

33,423 

1 34,413 

36,327 


lead. The lead inoduction w^as for iminy years, as already mi^iiioned, 
limited to two districts nciir the Mississippi, — one, the so-callerl 
“Upper Mines,” covering an aiea of 3000 to 4000 souaro miles 
mcludod within the States of Wx.scoiisin, Iowa, and Illinois ; the 
other, the “Low'cr Mines,” in soiitli-eastern Missouri. The yield 
of the Upper Mines reached its culniiiiating point about 1846 ; and 
in 1852 it bad fallen off to about 15,000 tons That of tin Missouri 
mines also fell off, so far as the south-eastcni distiict w’as concerned, 
but the loss w'as more than compensated by discoveries of ore in 
^outh- western Missouri, and later iii the adjacent State of Kansas. 
The production of all these districts (the lead of wbich contains but a 
trace of silver) for the years 1880-1884 is given by Mr E. A. rasw’ell 
as follows: — 24,700 tons in 1880, 27,470 in 1881, 25,900 in 1882, 
19,300 in 1883, and 17,667 in 1884, A coiisid«Tahlejportion of the 
recently renewed activity in the Missouri mines is duo to the in- 
creased utilization of the zinc ores associateil with the galena.^ The 
hiimerouB lead mines opened and worked in various States in the 
Appalachian region, from Maine to North Carolina, have nearly 
all proved unsuccessful. Yet, on the whole, the country lia.s 
largely increased its product — a result due, chiefly, to tlie dis- 
covery and Buccessfiil working of various lead ores containing 
silver in sufficient quantity to pay for separation, in several of the 
Oordilleran States and Torritoncs, The total yield was 87,340 tons 
in 1880, 104,540 in 1881, 118,650 in 1882, 128,515 in 1883, 124,908 
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in 1884, 115,546 in 1885, distributed in 1883-84 as follows (Table 
XV.):— 



1888. 

1884. 


1883. 

1884. 

Utah 

a5,J»00 

i»:>,ooo 

N*'w Mexico 

2.100 

5,350 

Nevada 

6,:i00 

3,570 

Arlzomi .. . . 

1, 550 

2,400 

(’ 01(1114410 

03,m) 

56.400 

Ou’ifoiriia j 

J.filMl 

1,420 

Montana 

4,50(1 


Vallc'y . . 

10, .100 

17,567 

Idaho 

5,350 

6,700 

Vliginiu , 

190 

220 






To the non-metHllic mineral substances mined or quarried in the 
United States, apart from coal and petroleum, which have been 
already considered, only very brief reference can hero be made. 

The value of the lime and build mg-stone used in the country in 
ISSfi was, for each of these articles, at least as great as that of the 
petroleum. Coal alone constitutes nearly seven-tenths of the value 
of the non-metallic minerals mined, and coal, petroleum, building- 
stone, and lime together make u}) almost nineteen-twentieths of 
the same total. Other important articles are— salt (value $4, 825,345 
in 1885), cement ($3,492,500), ph(>8])hate-ro(‘k ($2,846,064), and 
limestone for flux iii iion maiiufactuie ($1,694,656). 

The utilization of the brine springs of New Yoik and Virginia Salt, 
was begun lowards the end of the last century, and lias become ex- 
tensively developed. To this d'^velopment has been added that of 
similar saline resources in Ohio and Michigan. Previous to this, 
however, some salt had been made by the »‘\aporation of sea- water 
at points along the coast, and espciially in the neighbourhood of 
Massachusetts Bay ; and the census of 1880 showed still six estab- 
lishments of this kind in existence, producing noaily 10,000 bushels 
of salt annum. In Cahfoinia the evaporation of sea-wutcr has 
attained some importance (884,443 buslicls in 1880), the climatic 
conditions being much more fttvourablc fhan along the northern 
Atlantic. A very small amount of salt was also made on the Florida 
coast. There are various lakes and partially or wholly dried-up 
beds of former lakes in the Cordilleran region, wbnh are capable 
of fumisliiug a large quantity of salt, and .««(>me ot these have been 
worked to a limited extent foi use in metallurgy. By far the larger 
portion of the salt manufactuied in the United States comes from 
the evaporation of biine, obtained by boring. The produce of the 
tour hrine-producing States (m hushtls of 56 lt>) is given as follows 
in the census rejiort for 1880 Mn higaii, 12,425,88.5 ; New’^ York, 
8,748,203; West Virginia, 3,105,333; Ohio, 2,650,301 ; total, 
26,929,722; total protiuction of all the States, 29,800,298. The 
New York salt region is in the centio of tlic State, near Syiaeiiso. 

The brine is obtained in a detrital de]>o«it, varying in size lioin the 
coarsest gravel to the finest sarnl, wliiih fills dejircssions in the 
Onondaga or Salma sliales, to the depth m placch of 300 or 400 
feet These shales aie of Upper Siluiion age. No rock-salt has 
been struc’k by boring ; but laHlu*r west, at varioiis points in New 
Yoi'K, (’aiiada, and Michigan, the presence of Jaige bodies of salt 
has been pioved by the aid of the diamond dull. As yet, liowever, 
fills Bouiee of supply has only been utilized to u hniited extent. 

The salt of Micdiigan comes fiom several distinct geological Inirizons. 

The uppermost one is in the Coal-mcasnies, the inxt lower in the 
Lower Carboiiifeious, and the IowthL in the Onondaga oi Salma 
salt group, the salt-beaimg formation of New' ^’o^k. it is only in 
the last-named foiination that rock-salt lias been found in Michigan, 
namely, at Bay City, on Saginaw Bay, w' 1 icm‘, at a depth of 2086 
feet, a bed of salt 115 feet m fhiekncss was bored through. In 
the Saginaw valley salt can he juodiiced more chcajJy than any- 
wdiere else in the country ; the business of salt-making is asso- 
ciated with that of sawing lumber, and the refuse of the saw^-mills 
feeds the tires under the saH-j)ans. 

The following table (XVI.) sliows the value of the metallic pro- 
ducts of the United States for the years 1882, 1883, 1884, and 1885, 
as repoited by the chief of the Division o| Mining Statistics of the 
United Stales Ucologieal Survey ; — 



im. 

1883. 

IRSI 

188.5. 

Tip-Iron . , . 

$10(»,‘j«0,420 

$01/00,200 

$7.8, 761. 6“ 1 

$01,712,400 

Hllvcr , 

46,800,000 

46,200,(Hl0 

4H,M)0,000 

51,000. 000 

UolU 

82.500,000 

30.000,000 

.30,800,000 

.31,801,000 

ar ■ .... 

l(i,O:iK,00l 

18,0»>4,K07 

JK,IOO,h.2 

18,202,000 

12,624,550 

12,8‘»2,7I'» 

10,537,042 

10,460,481 

Einc 

.S,64(> 020 

•1, ni.lOf. 

3,422,707 

8,5.30,856 

Mercury ... 

1,487,042 


0’5«,'I27 

070,189 

Nickel . . . 

a0l»,777 

.52,020 

48,412 

101,753 

Aiituiuiny 

12,000 

000 

450 

187 

Tlatiniini 

600 

Aluuuiiiuiu . . . 

.. 

875 

1,350 

2,5.50 


$210,7.»5,101) 

$20.1,116,850 

$186,414,074 

$181,580,365 


The value of the iron is the sjKit value , that of the gold and 
silver the coining value , that or the copper, lead, and ymc the 
value at New York , and that of the meicury the value at San 
Fiancisco. 

The total values of the mineral products of the United State* 
for the same years are retumiMl on the same authority as amount- 
ing respectively to $235,461,680, $249,049^^89, $226,800,674, and 
$246,931,991. (J. D. W.^ 
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PART ni— POLITICAL GEOGRAPHY AND STATISTIC®. 



CopyriehU hyPruKCu A. Walktr, if ‘ ^ . / ’ . 


Population. 

HQWth Th« population of the English colonies in North America was at 
rthe no time denuitely ascertained. In his History of the (knstiiutiont 
)pu1a- Mr G. T. Curtis presents a table showing the estimated numbers 
on, in the several States as that used by the “ Federal Convention ” of 
1787. By this the aggro^jate po])ulation is put at 2,781,000. By 
tlie first census of the United States, however, taken in 1790, tlie 
Tiopulation w^as ascertained to bo then 8,929,214. The second census, 
in 1800, showed a |K)pulation of 5,808,483 ; and the third, that 
of 1810, showed another prodigious advance, the register reading 
fatson’s 7,239,881. An imjKirtant prediotion in the history of population 
redic- i# that of Elkanah Watson, of Now York, who in 1815 under- 

ons« took to project the population of the United States from 1820 to 

1900. The following are his figures for the wriod 1820 to 1850 
'(Table I.), in comparison with the actual results of the successive 
enumerations : — 



1820. 

1830. 

1840. 

I860. 

Watfton 

9,02.1,784 

0,638,822 

12,833,045 

12,800,020 

17,116,626 

17,000,453 

23,185,808 

23,191,870 

The cenauN.... 

Watson's error 

-8,088 

-S2,375 

+47,073 

->6,508 


No similar series of statistical predictions ever attained such a 
degree of verification, or conimandcd equal interest or admiration. 
But quite as remarkable as the fulfilments of tlie earlier estimates 
have been the failures in the later ones, as shown by the corre- 
sponding figures for 1860 to 1900 (Tabic II )* — 



1800. 

1870. 

1880. 

1890. 

1900 

Watson 

Census 1 

31,753,824 

.31,443,321 

42,328,432 

38,558,371 

50,450,2 U 
50,155,783 

77,200,989 

100,365,985 

Watson's 

4 310,503 

+3,770,001 

+6,204,468 

1 



mdl- Watson’s estimates came so true during the earlier decade.® be- 
ms of cause of the remarkable steadiness of the conditions then controlling 
isrease. population. In 1790 there wote about 600.000 white families in 
' the United States. Sneaking broadly, there weio few very rich, 
and, except from the oliects of intemperance or the picmaturo death 
,of the breadwinner, there were few very poor. Food was abundant. 
Both social traditions and the religious beliefs of the people en- 
couraged fecundity. The country enjoyed domestic tianquillity. 
All this while, too, the laud was but partially settled. Mecbauical 
labour was scarce, and even upon the farm it was difficult to com- 
mand hired service, almost the only farm labourers down to 1850, 
in the north, being young men who went out to work for a few 
years to get a little ready money to marry upon. The conditions 
recited are such us would allow population to expand without le- 
Striction. The change that was inevitable came l^tween 1840 aud 
1850. That the reduction in the birth-rate coincided with a cause 
which was regarded os certain to quicken the increase of population, 
namely, the introduction of a vast body of fresh peasant blood from 
Europe, affords another instance in proof that, even in this matter 
of population, moral are far more imtent than physical causes. 

The accessions between 1840 and 1850 from Ireland and Gcnnany 
were enormous, the total immigration rising to 1,713,251 against 
599, 125 during the decade precoduig, and against only ] 43, 489 from 
1820 to 1830. And these pople came in condition to breed with 
unprecedented rapidity, under the stimulus of an abundance, in 
re^rd to food, shelter, and clothing, such as the most fortunate 
vt them had never known. Yot, in spite of these accessions, the 
population of the country realized a slightly smaller firoportioii of 
gam than when the foreign arrivals were almost insignificant 
The change which produced this falling off from the traditional 
rate of increase, namely, about 3 per cent per annum, was that from 
tlie simplicity of tlio early times to comparative luxury, involving 
arise lu the standard of living, the multiplication of artificial neces- 
sities, the extension of a paid domestic servicci the introduction 
of wompn into factory labour. For a time the retardation of the 
normal rate of increase among the native population was concealed 
' * from view by the extraordinary immigration. Daring the decade 
1850 to 1860 the foreign arrivals rose to the enormous total of 
2,579,580, till it came about that almost one-seventh of the popula- 
tion of the country consisted of persons born abroad. Aud among 
this class no influonce was yet exerted in restriction of population. 
Yet in spite of the arrival of 4,292,881 foreigners between 1840 and 
1860, of whom 3,600,000 survived at the latter date, liaving had 
three (perhaps four) million children born to them on the soH, the 
census returns of 1860 showed a falling off from Watson’s pr^io- 
tiou of 810,508. At the time that prediction was made (1815) 
the arrivals at ports of, the United States had averaged about 5000 
per annum. Had the reinforcemeut from the outside been enhanced 


.i 

only proportionally to the increase within, ^tHe figures for 1660 ^ ^ < 

would have found Watson’s estimate wrong by several millions. V, ' 

The ten years from 1660 to 1870 ^vitnessed the Introduction of a ‘ 
now force operating to bring down the rate of national increase, 
namely, the war of secession. The su]>eriiitendent of the ninth ' ' 
census, 1870, presented a computation of the effects of this cause, — 
first, through direct losses, by wounds or disease,, either in actual 
service of the army or navy, or ill a brief term following discharge; ’ , 
secondly, through the retardation of the rate of increase in the ^ 
coloured element, due to the privations, exposures, and cxceasei 
attendant upon emancipation ; thirdly, through the check given tc 
immigration by the existence of war, the fear of conscription, and , 
the apprehension abroad of results prejudicial to the national ' 
welfare. The aggregate effect of all these causes was estimated 
as a loss to the population of 1870 of 1,765,000* Finally, the tern- ^ 
porary reduction of the birth-rate, consequent upon the withdrawal 
of perhajis one-fourth of the natural militia ( males of 18 to 44 years) 
daring two-fifths of the decade, may be estimated at perhaps tliree- 
uuarters of a million. From these computations it would appear 
tnat, had the war of 1861-65 not broken out, the population of 1870 
would still, in spite of accessions from abroad and of the qiiickened 
fecunditv of the newly arrived elements, have shown a large de- , 
ficieucy from the numbers estimated by Watson. 

The tenth census put it be>oiid doubt that economic and social 
forces had been at work, reducing the rate of mnltiplicatioii. The 
ascertained population of 1880 was 50,156,783, against the estimated 
56,450,241. Yet no war had intervened; the industries of the 
land had fionrished ; the advance in accumulated wealth had been 
beyond all precedent ; immigration had increased to 2,944,695 for 
the decade. It is hazardous to speak of the future ; but the most 
reasonable computation which can at present be made fixes the 
population of 1900 at about eighty millious, or twenty millions 
less than the estimate of Watson. 

The achievement of independence found the people of the United Geo* 
States owming the 60111*6 country between the Gulf and the Great graphical 
Lakes, excepting only Florida, as far to the west as the Mississippi ; process 
but the actual settlements were, with a few' minor exceptions, con- of 
fined to a narrow strip of territory along the Atlantic shore. The national 
depth of settlement, from the coast inland, varied greatly, ranging growth, 
from what would be involved in the mere occupation of the shore Hee Plate 
for fishing purposes to a body of agricultural occupation extending VII. 
back to the base of the great Atlantic chain. 

If w’o trace the western boundary of the body of continuous 
settlement at that time, we find, beginning at the north-east, 
sparse settlements exteiidiiig along the entire seaboard to the New 
Hampshire line. The southern two-thii^ds of New Hampshire and 
nearly all Vermont wete thinly covered by popnlatioii. Keacbing 
New York, the line of population branebed ofi'from the Hudson, 
north of the Mohawk, the w^estivard tide fiowing through a broad 
gap between the Adirondacks and the Catskills, which, constitutes 
the northernmost of four main {rnths along which migration has 
historicidly taken place. Spreading over central New York, 
pojmlation had already covered the valley of the Mohaw'k aud the 
region of the interior lakes. ^ In Pennsylvania population had 
spread north-westward, occupying not only the Atlantic plain but 
also, with sparse settlements, the region traversed by the numerous 
parallel ridges of the eastern {lortlon of the Appalachians. We 
omit, for the moment, consideration of the settlements around the 
junction of the Allegheny and the MonougahoU rivers, represent- 
ing an pverfiow through the second of the four great channels of 
population,— that, namely, which crosses southern Pennsylvania, 
western Maryland, aud northern Virginia, parallel to and along the 
course of the upper Potomac. OmiUing then this, which we may 
term the Pittsburgh group, we find, in Virginia, that sparse settle- 
ments had in 1790 oxteiidod westward beyond the Blue Kidge, and 
into what is now West Virginia, on the western slope of the Alle- 
ghany Mountains, while another narrow tongue of population had 
penetrated south-westwards, down to the head of the Tennessee 
river, in the great Appalachian valley, having found out the third 
ot the four main channels alluded to. In New Carolina settlement 
was still limited by the base of the Appalachians. Geori'ia was as 
yot, owing to the presence of Indian tribes, only occupied to tile 
depth of about two counties along the Savannah river. The re- 
servations of the Red Men still prevented population from moving 
westward along tlio fourth of the great natural paths alluded to, — 
namely, that around the southern end of the Appalachian chain. 

In the preceding rapid survey of the new nation four groups 
have been omitted,— tne first, the Pittsburgh »» south- 

western Pennsylvania ; the second, the smallest^ in West Virginia, 
upon the Ohio and Kanawha rivers ; the third, and by far the 
largest, in northern Kentucky, upon the Ohio river, comprising 
about 11,000 square miles ; and the fourth upon the Cumberland 
river, in Tennessee, The existence of these outlying groups ot 
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' In 179^^^1)010 iidtMi to ibA dariiog and eren racklesa 

oonrage of &e. Amotioan pioneer. 

In fddilioti tibete were in 1790 a score or more of email poete 
^ inmpient eellilemente, mainly of French origin, scattered over 
what was then an almost onbroken wilderness. Among these were 
Detroit, Vincennes, Kaskaskia, Prairie Du Chien, Machinac, and 
Green Bay, The entire settled area at the first census is computed 
to have been 989,930 square miles, which, with an agpegato popu- 
lation of 8,929,214, would yield an average density of 16*4 persons 
to tlm sqpare mile. The centre of poDulation, as that xihrase is 
oominonly understood, rested east of baltimoro. 

^e census of 1800 showed a total settled area computed at 
805,705' square miles, including all outlying tracts. As the popu- 
lation had risen to 6,808,488, the avera^ density of settlment had 
become 17 *4. The centre of population had moved 41 miles west, 
along the 39th parallel of latitude. 

The map of 1810 shows a vast change, owing to the acquisition of 
Louisiana from France ; tho settled area was 407,945 square miles, 
which, with an ascertained population of 7,239,881, gave an average 
of 17 *7 persons to the square mile. It is remarkable that the Ameii- 
can people, in nearly doubling their numbers between 1790 and 1810, 
only increased the average density of settlement from 16*4 to 17*7. 

' At the latter date we find the hills of western New York now 
almost entirely covered with population, which has spread along 
the southern shore of Lake Erie, well over into Ohio, effecting a 
junction with the previously existing body of settlement about the 
forks of the Ohio. The occupation of that river has become com- 
plete its source to its mouth, with the exception of small 
gaps below the entrance of the Tennessee. The early Kentucky 
settlements have expanded in every direction, until almost the 
^ entire State is covered, while that body of population has been 
extended southwards to the Tennessee, in what is now northern 
Alabama. In Georgia settlement is still held back by the presence 
of the Creek and Cherokee Indians, although a treaty with the 
former tribe in 1802 has opened up portions of the State, which 
have been eagerly occupied. In Ohio the movements of popula- 
tion northward from the river of that name and westward from 
Pennsylvania have carried forward the line of seltleTuent, until it 
comprises two-thirds of the State. M ichigan and Indiana, still Terri- 
tories, remain virgin soil, with tho exception of a little strip around 
Detroit, and a small area in the south-western part ot Indiana. Si 
Louis has been transferred, by the purchase of Louisiana, from a 
foreign jurisdiction to that of the United States, and Inis become an 
important centre of population, settloinonts having spread from It 
northward to above the month of tho Missouri, and southward, 
along tho Mississimn, to the mouth of the Ohio. At tlie mouth of 
the Arkansas is found a similar body of population. Looking 
still farther south, settlements are observed in the newly organized 
Territory of Orleans, extending across the Mississippi to its left 
bunk, and reaching up to the site of Vicksburg. 

820. In 1 820, at the fourth census, the population hud become 9,633,822 ; 
tho area of settlement had reached 688,717 square miles, yielding 
an averaco density of 18*9. The effect of the westward movement 
during tli^docade had boon to move the centre of population 50 
miles, stilAn the 89th parallel. 

880. lu 1830 the area of settlement was 632,71 7 square miles, yielding, 
with an aggregate population of 12,866,020, an average density of 
20*3. The centre of population had passed westward only 30 miles, 
the energies of the people having been given largely to filling up 
the already iiicludea areas. The most noticeable changes are in 
the south. In Georgia the settlements have spiead westward, across 
the entiro breadth of the State, where they have struck against the 
barrier of the diminished Creek reservation. Stopped at tliis point, 
they have moved downwards into the south-west corner of tho State, 
and over tho boundary line into Florida, recently acquired from 
Spain. No general advance is to be noted in Mississippi, owing 
to the continued x^rescnce of the Choctaw and Chickasaw nations. 
The Alabama group has widened and deepened, until perhaps two- 
thirds of the State is covered. In Mississippi tho chief growth has 
been through a broad bolt, the river of the same name, roachitig 
to the present site of Kansas City. Po])ulutiou has progressed north- 
ward in Illinois, unul more than lialf the State is covered ; while 
Indiana and Ohio have greatly reduced their vacant areas. 

.840. The settled area of 1840 was 807,292 square miles; tho popu- 
lation was 17,069,463, the average density 21*1. Tho centra of 
populat'jn had moved 65 mllet., almost exactly due west. The 
most marked changes^ during tho ten years had been in Georgia, 
Alabama, and Mississippi, whence the Indian tribes — Chorokoes, 
Creeks, Ohickasawp, and Choctaws— hail been removed to the 
Indian Territory. Now, at lasl^ we see iiopulation taking the 
Boutbemmost of the four western routes of miration,— that round 
the lower end of the Appalaelnan chain. In northern Illinois, tlie 
Sac and Fox and Pottawatamie tribes having biten removed to the 
Indian Territory, their country lias been promptly taken nj); and 
we now find settloments carried over tho whole extent of Indiana 
^ and Illinois, and north wards ^across Michigan and Wisconsin, as far 
^ as the 43d parallel Population has passed tho Mississippi into 


Iowa Territory, and occupies a broad belt up and down that streaifi. 

In Missouri tne settlements have spread northwards fi*om the Mis- 
souri river nearly to the boundaxy of the State, and in the opposite 
direction until they cover most of the southern portion, making , 
connexion with the settloments in Arkansas. Population has largely 
increased in Florida; but the southern ^lortion of the State remains 
unoccupied, owing to the hostility of the Seminole Indians. 

Between 1840 and 1850 the limits of the United States had been I860, 
greatly extended by the annexation of Texas and the territory ceded 
by Mexico in the treaty of Guadalupe Hidalgo, these acquisitions 
embracing an area larger than tho original area of tho United States 
as defined by tho treaty of 1783. The frontier of population now 
rests on the Missouri through a great north and soutli extent; and 
this date thus marks tho natural division of the history of popula- 
tion in the United States into two parts. The map of 1850 does 
indeed show a few settloments on tho newly acquired Pacific const, 
B|)arsely covering perhaps 80,000 square mucs, vith mining can]}»s 
from a few weeks to a year old, comprising in all about 100,000 
souls. But these small and distant groups may, in a survey like 
the present, be disregarded. In this great journey of the English 
race to the Missouri we have seen the population increase from 
8,929,214 to 23,191,876 ; the settled area has iucreasecl from 
239,985 square miles to 079,249 The territoiy of the United 
States has grown, through purchase and war, from 827,844 to 
2,980,961 square miles. The ondnal thirteen States have become 
thirty. The centre of population lias moved westward, during sixty 
years, over the spare of 276 miles, notwithstanding the deepening 
of agricultural settlement in the older portions of the country and 
the growth of large commornal towns upon tho seaboard, which 
have raised the average density to 23*7 persons to the square mile. 

In 1860 the po[)iilation of the Pacific coast settloments (about I860. 
100,000 in 1850) hud risen to about 620,000, covciing sparsely 
about 100,000 square miles. In the east the great fact observed 
is tho extension of settlement, for the first time, beyond the line 
of the Missouri. The movement up the slope of the great plains 
has begun. Into Kansas and Nebraska, especially the fonner, 
settlers are nouring rapidly, under the influence of the fieice 
struggle whicli is being waged to determine tlie political chaiactcr 
of those Territories. Population has reached even beyond tho y7th 
meridian. In the south Texas has filled up still moie rapidly, 
its extreme settlements reaching to the 100th meridian. The 
small groups about St Paul, in Minnesota, have spread in all 
directions, after forming a broad band of union with the main 
body of population, down tho line of the Mississippi, Iii Iowa 
population nns ciept sieadly north-westward, along tho course of 
tho drainage, until tho State is nearlv covered. Following up the 
Missouri, settlers have crossed into tlio south-eastern corner of tho 
present Territory of Dakota. In Wist onsin the scttlement.s have 
moved at least one degree fartlier north. In the ujipor peninsula 
of Michigan the littlo settlements which appeared in 1850, in the 
upper region around Keweenaw Point, have extended and increased 
in density as that mining region has (icvolopcd in imnoi taiicc. 

The lutherto unsettled regions in soutli(‘rn Missouri, nortn-c*astcru 
Arkansas, and north -wcbtern Mississiiqu have become sparsely 
co\ ered. The entiie oocujdod area ol 1860 is 1,1 94,754 square miles ; 
the population is 31,443,«321, and the aveiago density 20 5. The 
centie has moved 81 miles iiestwaid since 1850. 

The year 1870 found tho nation uridividod, with an aggregate 1870. 
population of 38,558,371, occupying 1,272,239 square miles, the 
avemgo density being 30 ’3. The new Conltlleran and Pacific coast 
bottlcments, beyond the 100th meridian, comprising about 1,000,000 
souls, occupying about 120,000 sfiuuie miles, have arianged them- 
selves, ludcly, in three longitudinal b^lts. Tho most eastern of 
these lies in central Colorado, New Mexico, and Wyoming, and 
along the easterii base of the Rocky Mountains. Iiopulation was 
first laxgedy attracted thither in 1859 and 1860 by the discovery of 
mineral deposits, and has been retained there by the richness of 
the soil and the abundance of water for irngation. The second 
bolt is that of Utah, settled by the Mormons. This community 
differs ra<lic.ally in character from other Kocky Mountain settle- 
ments, being essentially agricultural, the mining industries having 
been discountenanced as tending to fill tbeii “ Promised l^Aiid ” with 
Gentile adventurers. The settlements here iu 1870 extended from 
southern Idaho soutlnvard, through ccntial Ut’ih. into northern 
Arizona. "With the exception of the two coiisidcmble town.s of 
Ogdon and Salt Lake, they consisted mainly of scatterad hamlets 
and small villages, around which weie grouped the farms of the 
several communities. The third helt is tliut in tho Pacific States 
and Territories, extending from Washington Territory southward 
to southern California, and eastwnid to the systems of ‘'Sinks," so 
called, in western Nevada. This highly complicated body of j»opu- 
lation owes its existence to the mining imlnstry. Boginning in 
1849, it has grown tlirough successive miueral discoveries, altlioiigh 
more than one of its clnet seats in earlier days have long since become 
deserted camps, more dreaiy even than before the white man came. 
Latterly tho value of this region to the agriculturist has been recog- 
nized, and the occupations of the inhabitants are undergoing a 
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marked change. These three longtindinal belts comprised nine- 
tenths of the population of 1870 which was west of tlje general 
frontier line. Tlie remainder were scattered about in the valleys 
and on the mountains of Montana, Idaho, and Arizona, in military 
posts, in isolated mining camps, and on cattle ranches. 

In the east tlie traditional westward movement proceeded at less 
then its usual rate during 1860-70. Whereas the centre of popu- 
lation moved 81 miles in 1860-60, it accomplished a journey oi only 
42 miles in the succeeding decade. In part this was due to the dis- 
couragoinont of pioneer enterprise by the state of war, portions of 
the i’rontier being involved in Indian hostilities, or becoming the 
scene of guerilla atrocities, all the way from Minnesota to Arizona; 
ill part, to the absorption into the army of the restless ])ortion of 
the population which had been wont to lead the race in ojtening up 
now regions In larger part, however, it was due to the ])rodigious 
growth, under the artificial encouragement afforded by war, of the 
man u file tiiring industries of the e^st. Nevertheless, in southern 
Minnesota population had gone to the Inniudary of the State, and 
had poured up the Big Sioux river in south -eiiateni Dakota; Iowa 
had hecoTiie entirely occupied ; througli Kansas and Nebraska popu- 
lation had moved westward, following, in general, the courses of 
the larger streams and of the newly coiistructod Pacific railroads. 

1880. The tenth census (1880) disclosed a ])opulatiou of 50,155,783. 
The first thing which striker one is the vast extent of territoiy 
brought under occupation for the lirst time. The settled area has 
risen sharply to 1,569,570 squaio miles, so that, with nearly twelve 
millions added to the population, the average density of settlement 
has only increased from 30*3 to 32. The settlements in the Cordil- 
leran regions and on the Pacific sliow enormous accessions of occu- 
pied tenitory. In the east we note changes which are far greater in 
absolute importance, though less eonspicuous in comparison with 
the extent of previously existing settlement. In Kansas and Ne- 
braska a broad tide has spread westward over the plains, annexing 
vast tracts before unoccupied. At seveial points the pioneer line 
has reached the boundary of the Humid Itegion, so that further 
extension must hereafter be governed by the supply of water in the 
streams. Hence >ve already see the principal river marked by long 
ribbon-hko bands of population. In Mimiesota and oast Dakota the 
buihiing of railroads and the reinaikable wlieat -producing cu|)a- 
bilitiOH of the region have caused a rapid devclonmcut of popula- 
tion Besides tlie agriciiltmal legioii of east Datota, we note the 
forination of a body ot .settlomeiil in the Black Hills, in the south- 
west corner, the result of important discoveries of gold deposits. 
In Wisconsin the unsettled area has rapidly decreased as railroad 
construction has advanced. In the upper peninsula of Michigan 
the copper and iron interests, and the railroads which subserve them, 
have Tieoided a largo extent of terntoiy. In the lower peninsula not 
only have scttlcmentii 8urioiUHle<l the head of the ]»eiiinsula, but 
there remains only a small hoily of unsettled lauds in the interior, 
the vast pine forests having been swept away by the activity of the 
lumbering industry. In the south Texas has made great strides, 
through tlie extension of railroads and the development of the cattle 
and sheep interest. The unsettled area in the peninsula of Florida 
has decreased decidedly, while the ^a(•allt spaces heretofore seen 
along the upper coast of Florida and Louisiana have disapjieaieil. 
The centre of population nioveil 58 miles westward between 1870 
and 1880, making the total journey 457 miles since 1790. 

The following tables (III., IV ) show the distnbution of popu- 
lation by drainage basins and according to altitude : — 
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Dminago Basin. 

Area in 
Squaie Miles 

Populatio 

Total. 

n, 1880 

Pei Sq Mile 

New England const 

01,8*10 

3,788,3*14 

01 2 

Middle Athinrlc coast 

8*1,030 

0,240,897 

1)1‘3 

Sonth Atlantic coast 

1^2, OB) 

4,1)4,003 

31-2 

Cireat Lakes 

170,340 

0,084,147 

32*4 

Gulf of Mexico 

1,72S,080 

20,884,117 

14 9 

Total Atlantic 

2,178,210 

48,717,293 

22 4 

Great BaHiti 

228,100 

227,107 

1-0 

racific Oucau 

01 ‘>,240 

1,211,383 

1*9 

Total 

.*1,020,000 

00,100,783 

10*6 


Height iibnvo 
S<‘H'Lc\c 1, In 
Feet. 

Population 
of the Gionp. 

Per Cent. c)f 
Total Popula- 
tion witliln 
the Group. 

Population 
iM'low each 
Contoui . 

Per Cent, of 
Population 
below each 
Contour. 

0-100 

9,1.52,296 

18*26 

9,102,296 

18*25 

100-000 

10,776,284 

21 48 

19,928.680 

89*73 

000-1000 

19,024,820 

87*93 

38,962.900 

77*66 

1000-1600 

7,904,780 

16*76 

46,807,680 

93*42 

1000-2000 

1,878,71.5 

3*75 

48,736,39.5 

97*17 

2000-8000 

601,923 

1*88 

49,401,318 

98*50 

300A-4000 

128,044 

*26 

49,0*29,862 

98*76 

4000-0000 

167,236 

■83 

49,697,098 

99*09 

6000-0000 

271,317 

*64 

49,968,416 

99 63 

6000-8000 

109,497 

•22 

80,077,912 

99 85 

8000 and over 

7;, 871 

•15 

60,100,783 

100 


STATES [otwibmcs;' 

From the latter table it appears that nearly one-fifth of the 
inhabitants of the country lived oelow 100 feet, <«., along the imme- 
diate seaboard and in the swampy alluvial regions of the south; 
more than two-fifths lived below 500 feet, more than three-iourihs 
below 1000 feet^ while 97 per cent lived below 2000 feet. Within ^ 
the area below 500 feet is included nearly all that {lart of the 
population which is engaged in manufacturing, in the fomign com- 
merce of the country, and in the culture of cotton, rice, and sugar. 

The interval between the 600 and tlie 1600 contours comprises the 
greater part of th^rairie region and the grain-producing States of 
the north-west Tne mean elevation of the surface of the United 
States is roughly computed at 2600 feet The mean elevation of 
the actual population of 1880 is estimated at 700 feet. 

At the date of the census of 1880 there wore 6,679,943 jiersons Nativit) 
residing in the United States who had been born in foreign lands, of the 
while at the same time there were 9,593,106 born in the United popnla- 
States who were living in other States than those of their birth, tlon. 
Generally sj'ieaking, the migrations of natives of the country have 
lieen, if not ns usual directly along parallels of latitude, at least 
Within the immediate zones of the individuals thus seeking new 
homes. Historically the statistics of the foreign elements are 
very incomplete. For only four censuses (1850-80) has the place 
of birth been returned in the enumeration of inhabitants. From 
1850 backwards to 1820 we have only tables compiled from the 
passenger lists of vessels bringing in emigrants, data notoriously 
imperfect. Prior to 1820 there are only scraps of evidence. The 
following tables (V., VI.) show the arrivals at United States jiorts 
from 1820 to 1850 by decades, and the total population and total 
number of persons of foreign birth, with the proportions subsisting 
between the two, at each of the four censuses taken since this class 
of statistics began to be collected : — 



Total. 

From 

Gemany 

From 

British Isles. 

From Other 
Goiinti ies. 

1820-30 

1830-40 

1840-50 

151.000 

099.000 
1,713,000 

8,000 

102.000 

430.000 

82,000 

28.3.000 

1,0-18,000 

61,000 

164.000 

2.30.000 



Total 

Persons of 

Poi Ont. 


Population. 

Kuiclgn Birth 

of Foielffii. 

1800 

2.3,191,876 

2,241,602 

9*68 

I860 

31,443,3*21 

4,138,697 

13 16 

1870 

38,008, .371 

0,067,2*29 

14*44 

1880 

00,100,783 

6,679,943 

1.3*32 


The foreign-born have settled mainly between the 88tli and 46th 
degrees of latitude ; more than two-thirds of them are found between 
the 39th and 43d degrees. 

The following table (VII.) shows the proportion per 30,000 of 
the natives of the foreign countries named : — 



1850. 

1860 

1870. 

1880. 

Born in England and Wales 

1,370 

1,154 

1,124 

1,117 

„ Ireland 

4,‘285 

3,89.1 

3,88.3^ 

2,776 

„ Scotland . 

311 

202 

26^ 

205 

„ Gcmnny 

2,601 

8,083 

8,037 

2,944 

„ Fiance 

241 

266 

209 

160 

„ British America 

658 

604 

886 

1,074 

„ Sweden and Noiway... . 

RO 

170 

434 

560 

All other foreigners 

440 

663 

724 

1,1H 


The occii)>ationB most affected by foreigners will appear from the 
following table (Vlll.), in which the utiiis represent thousauds: — 


Persons born In 

Engaged 
in all 
Occupa- 
tions. 

In Agrl- 
ctiHuro. 

Personal 
or Pro- 
fcHsional 
Service 

Tinde and 
Tianspoit- 
atlon 

Manu* 
factui ing. 
Mccliunical, 
and Milling 
liuluetries. 

United States.. . ... 

13,897 

6,858 

8,076 

1,352 

2,611 

Germany 

1,033 

293 

218 

162 

368 

Ireland 

979 

140 

416 

138 

284 

Great Biitaiii 

467 

104 

80 

06 

226 

Sweden and Norway 

206 

92 

63 

16 

46 

British Ameiica 

351 

78 

91. • 

83 

164 


In the following table (IX.) a few of the more Important single 
occupations are selected for a further comparison : — 



Germany. 

Ireland. 

Gre.at 

Britain. 

Sweden 

aifd 

Norway. 

British 

America. 

Agricultural labourers. 

48 

24 

15 

33 

31 

Farmers and planters 

233 

108 

83 

68 

51 

Boot and shoe makers 

•28 

17 

7 

3 

8 

Textile operatives 

9 

39 

32 

1 

44 

Domestic servants 

43 

122 

19 

19 

22 

In iron and steel works 

9 

17 

10 

1 

2 

Labourers 

114 

225 

81 

28 

50 

Miners 

10 

25 

47 

5 

6 

Jiailroad employes 

10 

83 

7 

5 

6 

Traders and dealers 

60 

39 

17 

2 

7 
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Thci question of the degree to which foreign elements have con- 
trihuted to the remarkable growth of population in the United 
States has formed tlie subject of much discussion. In 1870 an 
imporl&nt step towards the obtaining of adequate statistical data 
for the solution of the problem was made by ascertaining, in addition 
to the number of persons born abroad, the number having a foreign- 
born father or mother, or both. From this count it appeared that, 
while there were (1) 5,567,229 persons resident in the United States 
who were born in other countries, there were (2) 10,521,233 who 
had a foreign father, (3) 10,105,627 who had a foreign mother, (4) 
9,734,845 who had both parents foreign, and (5) 10,892,015 who 
had one or both parents foreign.^ Another and important step 
was taken in 1880, when the census oftice obtained the means of 
determining the number of persons one or both of whose parents 
had been born in each specified foreign country. From this 
enumeration it appeared that, while there were thou in the United 
States (1) 6,679,943 persons wlio had themselves been born abroad, 
there were (2) 14,349,310 who had a foreign fatlier, (3) 13,585,080 
who had a foreign mother, (4) 13,011,646 who had both parents 
foreign, and (5) 14,922,744 wlio had one or both parents foreign. 
In addition to the abo\e were found 83,252 persons, themselves 
born abroad, but of parents native to the United States. This 
would make the total number of persons born abroad, and of per- 
sona of foreign parentage, 14,9.55,996. Tina aggregate was dis- 
tributed as follows among the chief nationalities (Table X.) : — 

Persons having Irish fathers 4,529,fi23 

„ Ummiiu „ 4,H89,S42 

„ British 2,0a«,S08 

„ Scandinavian futIUMs fi9r),40A 

„ British Amoi lean fathers 939,247 

,, fatliers bom in other foreign countries than tlioso 

siHSelflcd 1,321,485 

„ native fathers iind foteiun motheis 574,434 

Foreign persona, having both pui'enta native 33,252 


Total 14,955,999 

Persons having Irish mothers 4,418,421 

„ German 4,557,629 

„ Blltish 1,790,200 

„ Scitiidiiiaviun mothers 631,309 

„ Biitlsh Arnei lean mothers 931,408 

„ mothers bom In foreign conntiios other than those 

sp(cifleil 1,226,113 

„ noiivo inothiMS and foieign fathcis 1,337,664 

Foreign persons, hav ing both parents native 33,252 


Total 14,955,996 

Comparing these results with the total number of persons from 
each specified foreign country resident in the United States, we find 
that, for every 1000 persons living in the United States who were 
born 111 Ireland, there weio in 1880 2442 who had an Irish father, 
2387 who had an Irish mother ; for every 1000 persons born in 
Germany there w'cre 2483 who had a German father, 2306 who had 
a Gennaii mother ; for every 1000 persons Imni m Great Britain 
there were 2223 who had a British lather, 1941 who had a British 
mother ; for every 1000 persons born in Sweden or Norway tliere 
were 1690 who had a Swedish or Norwegian father, 1671 wlio had a 
Swedish or Norwegian mother ; for every 1000 persons born m 
British A#erica there were 1310 who had a British American 
lather, 1292 who had a Biitish Ainenfun mother. 

These ratios do not accuiately represent the comparative fecundity 
of the foreign po])ulation, unless reference be had to tlie periods of 
time during which the several elements have respectively formed 
an iiniiortant ]>art of the potmhition of the United States. The 
fact that for every 1000 persons born iii Ireland there were in 1880 
2442 persons (including of ooiirso the 1000 mentioned), who had an 
Irisli father, while for every 1000 British Americans there wore only 
1810 who had a British American father, W'ould sei'in to indicate 
that the Irish arc vastly more ])rolific than the British Americans. 
The disproportion is, however, mainly duo to the fact that the Irish 
residents have lived in the country for a very much longer ])eriod of 
time than the British Americans. Thus, of every 10,000 foreigners 
in the United States in 1850, 4285 were Irish, while only 658 were 
British Americans, In 1880, out of every 10,000 foreigners, only 
2776 were Irish, 1074 were British Americans. Again, it will have 
boon noted that, in every case mentioned, there aie more of ]>erson8 
haying a foreign father than of ])ersoiis having a foreign mother. 
This is true regarding each nationality, not only for the country, 
but for each State, and is due to the fact that iminigration is pre- 
dominantly of males. 

he The first census (1790) showed the number of coloured persons to 
iloured be 757,208, the coloured element thus constituting a larger iiropor- 
ice. tion of the population than ever after, i.e , 19’3 per cent. By 1800 
the coloured element had increased absolutely to 1,002,037, being 
again per cent of 32 '82, but had declined relatively to 18*9 per 

1 Ttic I'eader it 111 understand that these sums am not to bo added togetboi, as, 
has been done In some statistical pubUentions, yielding an aggn^gate somewhat 
lai'ger than the entire population of the lTniu*d States at tlie lime. No. 1 is 
included in No, 4, which is Itself included In both Nos. 2 and 3, which are in turn 
included in Ko. 5, which Is the outside statement of that portion of the population 
whoso membeis were either themselves bom abioad, or who had either a father 
or mother bom abroad. 


cent, of the entire population. By 1810 it kad reached 1,877,806, 
again of 87*05 per cent upon its own numbora in 1790 ; it bad 
also advanced towards its former share of the iiopulation, being 19 
per cent, of the whole. By 1820 the number had risen to 1,771,656, 
a gain of 28*58 per cent, in ten years ; the share of this element in 
the total population had sunk to 18*4 per cent. By 1830 the number 
had increased to 2,328,642, a gain of $1*44 per cent ; the ratio to 
the total population liad sunk to 18*2. By 1840 the total numbers 
had risen to 2.873,648, a gam of 23*4 per cent. (16*8 per cent, of 
the whole population). In 1850 the numlicr was 3,638,808 (13*8 
ot whole population), a gain of 26*62 per cent, m ten years. On 
the threshold of the civil war in 1860 the luuuber had risen to 
4,441,830 (14*1 per cent, of whole population), being a gain of 
22*06 per cent, m ten years The eminieration ot the coloured 
population in 1870 was subsequently pioved to lia\e been partial 
and inaccurate in many paits of scveial Southern States. The 
numl^r returned was only 4,880,009 (12*7 tent, of total |)opiihi- 
tion), a gain of only 9*86 per cent, in ten ycai-s. In 1880 the 
number was 6,580,793 (13*1 of the whole), au inc^’case of 34*85 per 
cent, over 1870. 

The following table (XI.) siiminari/es the fads of gain per cent, 
wilhm the colouied population by ten-, twenty-, and thirty-year 
periods, from 1790 to 1880.— 



Colon 1 (Si 

Tls Cent 

Inc 

reuae i»cr Cent | 


Popu)iiti<>n. 

ropnlation. 

10 Years. 

20YC!III8. j 

30 Years. 

1790 

757,208 

19 3 




1800 

1,002,037 

18 9 

82‘32 



1810 

1,377,808 

19 

37 o:» 

81*96 


1820 

1,771,056 

18 4 

28 58 

76 8 

hia 97 

mo 

2,328,642 

18 2 

31 44 

69*01 

13239 

1840 

2.873,648 

16 8 

23 4 

62 2 

IOK‘66 

1850 

3,6.38,808 

IS 3 

26 62 

56 *26 

105 39 

1860 

4,441,830 

14 1 

22'06 

54 57 

90 74 

1870 

4,880,009 

12 7 

M86 

34*11 

6M S2 

1880 

6,580,79.1 

hi 1 

34 85 

48*15 

SO'S-I 


The coloured people, all but an inconsiderable fraction, live 
between the 29th and 40th degrees of latitude. In this respect, 
the foreign and tin* coloured elements are largely com] demon tary. 
Only between the 38th and 40th ))arallcls arc both elements found 
in considerable numbers In longitude the colouied arc much more 
widely spread tlian are the forcigncis Again, the temperature and 
rainfall whicli contain one of these elements laigcly seldom 

embrace any considerable jiortion of the other. Thus, it appears 
that, while more tliau 87 per cent of the toreign-boin live in 
regions having a mean annual temperature ot 40" to f>6" F., more 
than 93 per cent, of the coloured reside in legions having a mean 
annual tern pci ature of 50’ to 70". In the region having a rainfall 
of abunt 60 inches nnnnally, the coloured foim no less than 43 per 
cent, of tin* tOvul, and in the next grade 36*5 percent , wlulcin the 
icgion baling a raiiifaU of 50 to 55 inches more than half the in- 
habitants are coloured. Where the rainfall i.s less than 45 inches 
the coloured |>opulation falls below the avciage, jii .some cases very 
far below. Not less than 85 ]ier cent, of the l oloiiied aie found 
within regions between 40 uinl 60 inches. 'J’lie foicign j>opulation, 
on the other hand, is chiefly gioupcil in regions between 30 and 
.50 inches, those regions containing ncaily 86 }>cr cent of the 
loreign-boi n. Further, only 14 '10 per cent ot the foreign popula- 
tnni live in the regions raised lUO to 500 feet above the sea, while 
w’lthin those legions are found not less than 44 95 j»er cent, of the 
colouied pojiulation 

The tjucstion of the future of the colouied ra<‘(5 in the Unilea 
States mainly depends on the uiiswei to a juioi question, whether 
the fact of tile eoiu'Cntnition in so great a degiee of this clement 
upon the lands at once very hot and veiy moist, which has actually 
taken jdiK'c, is due to the siijierior attractions of cotton-planting 
in the jiast ami even in the picsont, or rqueseiits also the spedal 
physiological ajititudcs of the raco. The cnoimous apparent 
incn*aso in tins element during 1870 to 1880 led some persons to 
project a lino of ascent wliB’h would, in a few geiieiatioiis, cause 
the continent to bo ]»eopled almost entirely by mcmbcis of the 
African race. Such predictions arc as nllo as w’eie those of the 
speedy extinction of the coloured jmjnilation afU i (he disparaging 
but erroneous results of the census of 1870 wci^* ]»ublished Inas' 
much as twenty-year pciiods have, from the licgmning, shown 
a steady successive dccliiio in the rale of incnsise among the 
coloured po]»ulation (see Table XI.), it would seem that some 
positive reason should be shown foi anticqiating any higher rate lor 
the future than that of 54 *.57 foi 1840-60. Such a lato of increase 
among the coloured jicpplc would steadily reduce tlic share of that 
ciomeut in the population of tlic country, bringing its inimKrs up 
to about ten millions in 1900 out of a not improbable pojiulatiori 
of eighty millions. I^nicther there is really room, economically 
a^ieakiug, for so large a colouied juquilalion, considering tlic limited 
area of the lands, alicady fniily well occupied, within which alone 
that race has any marked advantage oyer tlio whites by reason of 
their physiological adaiitatiou to the climate, and considering the 



industrial advantagoa ’which the white race enjoy wherever the 
climate conditions are equally favourable, may be gravely doubted. 

Cities. The growth of city populatione during the ninety years embraced 
by the ten successive censuses of the U nitod States has been little less 
remarkable tlian the increase of population throughout the country 
as a whole. Tho following table (XII.) gives the aggregate for 
cities of 8000 inhabitants and upwards from 1790 to 1880; — 



Population of 
United States. 

Population of 
Cities. 

Uiban Topulatlon In 
each 1(H) of the Total. 

1790 

3,929,214 

131,472 

33 

iHOrt 

5,308,483 

210,873 

3*9 

1810 

7,239,881 

856,920 

4*9 

1820 

9,033,822 

475,135 

4-9 

1830 

12,800,020 

B84/i09 

37 

1840 

17,039,458 

1,453,904 

i8‘5 

1850 j 

23,191,873 

2,897,580 

12-5 

1880 j 

31.448,321 

5,072,250 

131 

1870 i 

38,558,371 

8,071,875 

20 9 

1880 

50,155,783 

11,318,547 

22*5 


In 1880 there wore 286 cities with over 8000 inhabitants, and 
the following twenty exceeded 100,000:— Now York, N.Y., 
1,206,299 ; Philadelphia, Pa., 847,170 ; Brooklyn, N.Y., 666,663 ; 
Chicago, 111., 508,185 ; Boston, Mass., 362,839 ; St Louis, Mo., 
850,518 ; Baltimore, Md., 332,313; Cinemuati, 0., 255,139 ; San 
Francisco, Cal, 233,959; New Orleans, Ija., 216,090; CJovolanil, 
0., 160,146; Pittsburgh, Pa., 156,389; Buffalo. N.Y., 155,184; 
Washington, D.C., 147,293: Nowui*k, N.J., 186,508; Louisville, 
Ky., 123,758 ; Jersey City, N.J., 120,722 ; Detroit, Mich., 116,340; 
Milwaukee, Wis., 115,587; Providence, II. L, 104,857. 

The urban population of the United States i.s predominantly 
sustained by manufactures and mechanical industry rather than 
by commerce. Taking for the jmrposes of this analysis the fdty 
largest cities, we have an aggregate of 3,088,172 workers, of whom 
82 per cent, are engaged in personal and professional services, 24 
per cent, in trade and transportation, 43 per cent, in inanufactiirea 
and mechanical industry, the remaining 1 per cent, being em- 
ployed in agriculture, as nurserymen, florists, market gardeners, 
sc. Of the total body of workers reported 77 i>ei cent are males, 
28 females. Agfiin, 8^ per cent are under 16 years of age, 8 tier 
cent. are. over 60, 93 i per cent arc between 16 and 60. 

The proportion of workers to population varies greatly in 
American cities, according to the industries pursued, according to 
the constituents of the population, according to age and sex, and 
according to certain fiocial causes aflecting the employment of 
women and young children, 

Hjcupa^ The Amct man census took no account of the occunationa of the 
ions ' people till 1850, when tho occupations of the free male Inhabitants 
f the over 15 years of age were ascertained. In 1860 the statistics were 
leople. made to lucludc tiio gainful occupations of freti women as well, 

. but tho exclusion of the entire slave population from tho account, 
together with defects of classitication duo to the inherent difficulties 
of tho work, make it iinpossiblo to institute satisfactory comparisons 
with statistics subsequently obtained. At the ninth and tenth cen- 
suses (1870 and ISSO) special efforts directed to this end, aided by 
the great progress made of recent yearn in industrial organization 
and by the abolition of slavery, resulted in statistical accounts which 
afford a fair view of the occupations of tho people at those dates. 

* The census of 1870 gave tne nurabor of people pursuing gainful 
occupations as 12,505,923, being 32 ’43 per cent, of the total jiopu- 
Itttion, 44 ‘3 ])er cent, of the total population above ten years of 
ago. In 1880 the corresponding number was 17,392,099, being 
34*68 }»er cent, of the entire population, 47 '31 per cent, of the 
^ population above ten years of age. This increase means a larger 
engagement of women and children in labour outside the family. 
The division of tlie grand total of 1880 among the four principal 
groups of occupations, witli the further distinction of sex, appears 
In the following table (XIII.);— 


Classes. 

Persons 

Occupied 

Males. 

Females. 


7,373,493 
4.074,238 
1,810^253 ' 
3,837,112 

7,075,983 

2,712.943 

1,750.892 

3.205,124 

594^10 

1,331,295 

59,364 

631,988 

Porsonal and piofcssional services 

JTmde and transpoi tation 

Hanufttctuiing, mechanical, and mining 

AH occnpatlona..... 

17,392,099 1 

14,744,942 

2,347,157 



Of tlie.se, 825,187 males and 298,169 females were from 10 to 15 
years of age, 12,986,111 males and 2,288,115 females from 16 to 
59, and 933,644 males and 70,873 females 60 and upwards. 

It appears that 7,670,493 persons were in 1880 employed in agri- 
culture, constituting 44 ’1 per cent of tho whole number, against 
47*3 in 1870,— a slight relative decline in this class during the de- 
cade, 4, 225, 945 persons reported themselves as farmers or planters. 
This agi ees well with tlie number of farms and plantations returned 
on tbe agricultural schedule, 4,008,907. 3,323,876 persons 
report themselves as farm labourers, while about 120,000 are re- 
turned as apiarists, dairymen, florists, gardeners, nurserymen, 


. Btock-drover& tarpentim^ farmers, &c. Ai^cuiture 9tl!l jramalnsi^ ' : ^ j 
prcddminaiit industry of the United Btotes, employing nearly halt, ' 
the working population, and, since a greater number of persons are ' ^ 
dependent upon the avemge farmer or' farm labourer tham tibfan , 
the average factory operative or domestic servant, furnishing sub* 
sistence to considerably more than half the people. ' > 

The number of persons engaged in mechanical labour end in ^ 
manufacturing and mining pursuits in 1880 was 8, 837,112, -^22 per 
cent of the total, against 21*6 per cent, in 1^70. ' 

The number of persons enga^din trade and transportation was 
in 1880 1,810,256, being 10 '4 per cent, of the total. Between 
1860 and 1870, with an increase in population of 22*8 per cent, 
tlie class engaged in trade and transportation gained 44 per cent, 
a result fairiy attributable’ to the profits of middle-men, and the 
multiplication of stores, shops, and stands of every description, 
consequent upon the circulation of an irredeemable and fluctuatmg ' 
currency. 

The last grand group of ocoufialions to be mentioned is that 
characterized by the rendering of personal or professional services. 

This group in 1880 embraced 4,074,238 men, women, and 
children, or 28*4 of all connected with gainful avocations, against 
21 ‘4 per cent in 1870. The occupations within this gtoxxp exhildt 
a wide range of character. Wo have at the one end tho teacher, 
the Government official, the artist the clergyman, tho physician ; 
at the other, the barber, the boot-black, the household drudge. ' 

The most important clues of this group is that known aS labourers, 
without furtner desigiiatiou. This doss, in the successive census , 
reports, has always been large, doubtless too large for the facts of 
the ease, since it seems probable that no inconsiderable share of 
these labourers are connected with agriculture or trade or some 
branch of manufacturing industry with suificiont definiteness to 
justify their being returned under one or other of those groups. 

The number reported under this title in 1860 was 909,786 ; in 
1860, 969,301 ; in 1870, 1,031,666 ; in 1880, 1,669,223. 

Tho number of domestic servants in 1880 was 1,075,655^ against 
975,734 ill 1870. It might have been expected that the general 
increase of luxury and rehnement during tho preceding decade must 
have caused a largo proportional increase in domestic service. Yet 
we find the number of domestic servants to have increased but 10 
pr cent., while population has grown 30 per cent. Tho ouly fact 
indicated by tbe table of occupations which serves at all to account 
for this failure of domestic service to keep pace with ppulatioii is 
that the number of bakers has increased more than 50 per cofit 
during the decade, while the number of laumirymen and laundresses 
has grown from 60,906 to 121,942, showing that some pait at least 
of the work formerly done in private houses is now done m shops. 

Yet wo cannot fail to be struck with the fact that, while there was 
in 1870 1 servant to 7 ‘76 families, 1880 found no more than 1 
servant to 9 '24 families. 

The geographical distribution of domestic service throughout the 
United States is very irregular, the })roportion between families 
and servants ranging from 2*5 families to 1 servant in tlie District 
of Columbia up to 24*8 families to 1 servant in Arkansas. The 
largest proportion of domestic servants is found in a group in the 
central Atlantic region, — Maryland, Delaware, Virguu , and the 
District of Columbia, wliero slavery formerly prevailed more as 
a social and political than as an industrial institution. Thus 
Maryland has 1 servant to 4*9 families, Delaware 1 to 5*3, Yirginia 
1 to 5’7. 

In 1870 the number of families returned was 7,579,363, the Fami] 
number of persons to a family being 5*09 ; the number of dwell- and 
ings was 7,042,833, with 5*47 persons to a dwelling. In 1880 the dwell 
total number of families returned was 9,945,916, the number of 
prsons to a family being 5 04 ; the number of dwellings was 
8,955,812, with 5*6 nersons to a dwelling. In 1880 the number 
of persons to a famuy ranged from 8*94 in Montana to 5*54 in 
West Virginia ; the number of persons to a dwelling ranged from 
4*24 in Idaho to 6 68 in Hhode Island. Examination of the tables 
relating to the 100 largest cities in 1880 shows that the number 
of persons to a family ranges from 4*28 in Memphis to 5*90 in 
Denver. In general, the Southern cities rule low in this respect. 

The range as to the number of persons to a dwelling, among Uie 
cities of the United States, is much greater than in the case of 
persons to a family. Memphis has but 4*68 persons to a dwelling ; 

New York has as many as 16*87. The other instances of a low 
proportion are Lancaster, Pa., 5*02; Davenport, Iowa, 5*04,; 
Camden, N.J., 5*05; Sacramento, 5*07. The other instances, of 
a high pro[K>rtion are Hoboken, 11*50; Holyoke, Mass., 10*52; 
Brooklyn and Cincinnati, 9*11; Manchester, N.H., 9*09; "Wor- 
cester, 8*79 ; Fall Biver, 8*75 j Jersey City, 8*69 ; Lawrence, "8 *5 ; 
Boston, 8*26; Chicago, 8*24; Troy, 8*16; St Louis, 8^15. Tho 
other large cities show the following proportions :— Philadelphia, 

15*79 ; New Orleans, 6*96 ; Baltimore, 6*54 ; San Franciuo, 6*86. 

The reiqi^fkably low proportion, considering th& population, which 
obtains in Phuadelpnia is due to tho admirable manner in which 
that ci^ has been Duilt up, largely under the system of ground 
rents, kittle known in other cities. 
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' Agriciiltare has bsan the chief and most characteristic work of 
thelblierican poop]|e, that in winch they have achieved the greatest 
results in proportion to the resources at comniandf that in which 
their economic superiority lias been most strikingly mamfest In 
ten years from 1790, the mean population of the period being 
4,600,000, 66,000 square miles were for the first time brouglit 
within the limits of sttttlemeut, cromed with roads and bridges, 
covered with dwellings, both public and private, much of it also 
cleared of primeval forest ; ana this in addition to keeping up and 
improving the whole extent of previous settlements, and building 
towns and cities at a score of favoured points. In the next decade, 
the mean number of inhabitants beuig about 6,500,000, population 
extended itself over 98,000 square miles of absolutely new territory, 
— an area eight times os kr^ as Holland. Between 1810 aud 1820, 
besides inomasing the density of population on almost every league 
of the older territory, besides increasing tlieir manufacturing capital 
twofold, in spite of a three ypars’ war, the people of the United States 
advanc^ their frontier to occupy 101,000 square miles, the mean 
l>opalation being 8,250,000. Between 1820 and 1830 124,000 square 
miles were brought within the frontiers and made the seat of habita* 
tion-and cultivation ; between 1880 aud 1840, 175,000 square miles; 
between 1840 and 1850, 215,000 square miles. The war of seces- 
sion, indeed, checked the westward flow of population, though it 
caused no r^fitionce ; but between 1^0 and 1880 territory embrac- 
ing 297,000 square miles was reclaimed from the wilderness and 
the desert, was divided into farms, crossed everywhere by roads 
and here and there bv railroads, and dotted over with dwellings. 

That which has allowed this great work to be done so rapidlv 
and fortunately has been, first, the popular tenure of the soil, and, 
secondly, the character of the agricultural class. At no time have 
the cultivators of the soil north of the Potomac and Ohio consti- 
tuted a peasantry in the ordinary sense of that term. They have 
been the same kind of men, piecisely out of the same homes, 
generally with the same early training, as those who filled the 
learaed professions or who were engaged in manufacturing or com- 
mercial pursuits. Switzerland and Scotland have, in a degree, 
approached the United States in this ])articular; but there is no 
other considerable country where us much mental activity and 
alertness has been applied to the cultivation of the soil as to trade 
und manufactures. 

But even the cause.s wlucli have been adduced would have failed 
to produce such ofiecjts but for the exceptional inventive ingenuity of 
the Amencaii The mechanical genius wh ieli has entered into mrinii- 
factiires in the United States, the engineering skill which lias guided 
the construction of the greatest works of the continent, have lieen 
far exceeded in the hurried “ improvements ” of tlio pioneer farm ; 
in the housing of women, children, and live stock and gathered 
crop.s against the storms of the first few winters; in the rough and 
ready rcconnai8.sances which determined the “lay of the lancT ” and 
the capabilities of the soil; in the preparation for the thousand 
exigencies of jirimitivo agriculture It is no exaggeration to say 
that the chief manufacture of the United States, thus far, has been 
the manufa^Ure of four million farms, comprising 540,000,000 aore.s 

The jicople of the United States, thuUng themselves on a con- 
tinent containing an almost limitless extent of land of fair average 
fertilit}^ having at the start but little accumulated capital and 
urgent occasions for the economy of labour, have elected to regard 
the land in the earliest 8tage.s of occnjmtion as practically of no 
value, aud to regard labour us of high value. In pursuance of this 
view they have freely sacrificed the land, so far as was necessary, 
in order to save labour, systematically cropping the fields on tho 
principle of obtaining the largest results with the least expendi- 
ture, limiting improvements to what was demanded for immediate 
uses, and caring little about returning to tho soil an ocjuivalent 
for the properties taken from it in tlie harvest-s of successive 
years But, so far as tho Northern States are concerned, the 
enormous profit of this alleged wasteful cultivation have in tho 
main been applied, not to personal cousumjition, but to permanent 
improvements,-— not indeed to improvements of the land, but to 
what wore still more needed in the situation, namely, improve- 
ments upon tho land. Tho first-fruits of a virgin soil have been 
expended in forms which have vastly enhanced the productive 
power of the country. Tho land, doutoess, as one factor of that 
productive power, became temporarily less efficient than it would 
nave been under a conservative European treatment ; but the joint 
product of the three factors — land, labour, and capital — was for 
the time enormously increased. Under this regimen the fertility 
of the land of course in time necessarily declined, sooner or later 
according to the nature of the crops grown and to the degree of 
original strength in the soil. Resort was then had to new fields 
farther west. The ^nary of the continent moved first to western 
New York, thence into the Ohio valley, and then, a^in, to the 
banks of the Mississippi. Tho north and south lino dividing the 
wheat product of the united States into two equal parts was in 
1660 drawn alon^ the 82d m^idian. In 1860 that line was drawn 


along the 86th^ in 1870 along the 88tb, in 1880 along the 69tlt 
Meanwhile one ]K)rtion of the inhabitants of the earlier settlomentf 
joined in tho movement across the face of tho continent. As the 
grain centre passed on to the west they followed it, too restless by 
character anu habit to find pleasure in the work of stable cummUn'^ 
ities. A second portion of the inhabitants bocame engaged in 
latsing, upon limited areas, small crops, garden vegetables, and 
orchard fruits, and in producing butter, milk, |)ouitry, and eggs, 
for the supply of the cities and manufacturing towns which had 
been built up out of the abundant profits of the ju’iinitive agricul- 
ture. Still another portion of the agricultural population gradually 
l)ecame occupied in the more careful and intense culture of the 
cereal crops upon tho better lainls, the less eligible fields being 
allowed to spring up in brush and wood. Deep ploughing and 
thorough drainage were resorted to ; fertilisers were employed to 
bring up and to keep up the soil ; aud thus began the serious sys- 
tematic agriculture of the older States. Something continued to 
be done in wheat, but not much. Neiv York loised IS million 
bushels in 1850 ; thirty years later slie raised the same amount. 
Pennsylvania raised 15^ million bushels in 1850; in 1880 she raised 
191 million bushels. Moro is done in Indian corn (maize), that 
most piolific cereal, the backbone of American agriculture; still 
more is done relatively in buckwheat, barley, and rye. Pennsyl- 
vania, though the tenth State in wheat production, stands first in 
rye, second in buckwheat, third in oats. New York is only thir- 
teenth in wheat, but fii'st in buckwheat, second in barley, third in 
rye. We do not, however, reach the lull significance of the situation 
until we account for tho fourth portion of the iorinor agricultural 
population, in noting how naturally and foitunatclv commercial aud 
manufacturing cities spring up on the sites which have been pie- 
pared for them by the lavish expend itnie of the enormous profits of 
a primitive agriculture upon permanently useful iinprovemeuts of 
a constructive character. Tliose towns arc the gilts of agriculture. 

The agricultural returns for 1880 showed a total of 4,008,907 
farms, comprising 536,081,835 acres, of which 284,771,042 were 
improved and 251,310,793 unimproved. Tho improved lands were 
made up of 223,067,144 acres of tilled lands, including fallow or 
grasses in rotation, and 61,70.3,898 acres of pernianont meadows, 
jiastures, and orchards The umriqirovcd land comprises 
190,255,744 acres of woodland and forest. The unimproved laud 
in farms was, in 1860, 50*9 per cent, of the total land in farms; 
lu 1870, 58'7 ; in 1880, 46-9. It will bo seen that the farms of 1880 
comprise little more than ono-tlnrd tlio total area of the country. 
The remainder consists of large fertile tiacts, winch wdll, in the 
near future, be embraced in fauna; of extensive districts, along the 
frontier, occuiued by tlio grazing interest; of water siiHaces, rivers, 
lakes, ponds, and swamps; of bairen tracts along the shore, aud of 
the area of innumerable rugged hills and vast mounUin chains; 
und, lastly and chiefly, of the great arid plains beyond the 100th 
meridiiiu. 

The value of farms, incliuliim farm buildings, returiieil in 1880 
was $10,197,096,776, the value of farming implements and 
machinery, $406,520,055; of live stock on farms, $I,600,3*<4,707. 
Tho live stock on farms comprised horses, 30,357,488; mules and 
asses, 1,812,808; working oxen, 993,841; milch cows, 12,443,120; 
other cattle, 22,488,550; sheep, exclusive of spring lambs, 
3.5,192,074; swine, 47,681,700. The foregoing numbers relate 
only to live stock upon farms. The ic]>ort of the H})ecial agent 
apjwiuted in 1880 to canvass the gnuing interest, outside the 
limits of defined farms, estimated the number of ranch aud range 
animals as Jollows: — cattle, 8,760,000; sheep, 7,000,000; swine, 
2,091,000. 

Tho acreage and yield of the cereal grains reported in 1880 (crop 
of 1879) W'cie as follows ; — wheat, 85,430,333 acres, 4.59,483,137 
bushels; Indian corn, 62,368,504 acres, 1,754,591,676 bushels; 
oats, 16,144,693 acres, 407,858,999 bushels; barley, 1,997,727 
acres, 43,997,495 bushels; rye, 1,842,233 acies. 39,831,595 bushels; 
buckwheat, 848,389 acres, 11,817,327 busliels. 

Of wheat fourteen Stites produced over 10,000,000 Imslicls each, 
six States over 30,000,000. The chief producing States, with their 
raspectivo crops in round millions of bushels, weio Illinois, 51; 
Indiana, 47; Ohio, 46; Michigan, 35, Miniicsobi, 34; low^a, 31; 
California, 29. 303 million bushels w ere produced m regions having 
a mean annual tonqMsratnre of betw’een 45“ and 5'/ F., 61 millions 
between 40“ and 45“, 59 millions betw'cen and 60“. The general 
average yield per acre was 13 busliels. 

Of Indian corn twenty States pioduoed over 20 million bushels 
each, six qver 100 miliious. 'nm chief producing States, with 
their respective crops in round millions of bushels, were Illinois, 
826 ; Iowa, 276 ; Missouri, 202 ; Imliana, 116 ; Ohio, 112 ; Kansas, 
lOG. 1300 million biishcN were produced m regions having a mean 
annual temperature between 45“ and 55“, 229 millions between 
65® and 60^, 113 millions between 60“ and 65“, The average jield 
per acre was 28 bushids 

Of oats ten States producer! over 10 million bushels each ; live 
produced over 30 millions. The chief producing State,s, wnth their 
respective cro})s in round miliious of bushels, were Illinois, 63; 
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Iowa, 51 ; New York, 88 ; Pennaylvania, 34 ; Wisconsin, 88. The 
average yield per acre was 25 bushels. Of barley hve States pro- 
duced over 2 million bushels, as follows '.—California, 12J ; rTew 
York, 8 ; Wisconsin, 5 ; Iowa, 4 ; Minnesota, 8. Theaver^ yield 
per acre was 22 bushels. Of rye four States, namely, Peniisvl- 
Tania, Illinois, Now York, Wisconsin, produced between 3^ and 2 
million bushels each. The average yield per acre was 11 bushels. 
Of buckwheat 70 wr cent, of the crop was produced by the two 
States of New York (44 niillions) and Pennsylvania (8J millions). 
The average ]ier acre was 14 bushels. 

Hay. The harvested hay crop, as reported in 1880, amounted to 
35,150,711 tons from 80,831,054 acres. Thirteen States show more 
than one million acres mown, with a yield ranging from 0*836 
ton per acre in Missouri to 1*564 tons in Minnesota. As we pass 
southward, the importance of the gross crop diminishes until we 
reacli large and populous States in winch but ten or twenty 
thousand acres or loss are mown. 

Mry The statistics of dairy products, taking tliose both of the home 

produce, dairy and of the butter or cheese factory, as returned in 1880, 
show 806,672,071 lb of butter made, 243,1.67,850 lb of cheese, 
217,922,090 pllons of milk sold otherwise than to cheese and 
butter iactories. 

Hops. The production of hops is mainly in two States,— Now York, 
which in 1880 cultivated 39,072 acres in this crop, nearly all in 
four counties, and Wisconsin, whicli cultivated 4439 acres. Tlie 
total area in hops was 46,800 acres, witli a yield of 26,646,378 lb. 

Potatoes. The potato crop comprised 169,458,539 bushels of Irish, grown 
mainly in Northern States, and 3.3,388,698 bushels of sweet, grown 
mainly in the South, although tlie profitable cultivation of this 
cr^ extends as far north as New Jersey. 

Wool. The statistics of the wool crop in a census of the United States 
are necessarily defective, requiring to bo supjdeineiited by informa- 
tion from the outside. This is due to the great amount of wool 
obtained from the pelts of slaughtered sheep, to the large number 
of animals upon ranches and ranges along the frontier, beyond the 
limits of defined farms, and, thiidly, to tlie fact that in some regions, 
notably California and Texas, two clips arc made each year. The 
' gross figures for 1880, after making allowance on these accounts, 

were 240,681,751 lb. 

Hemp The ]troduction of hemp in the census year was but 5025 tons ; 

and fiax. the products of the flax culture were stated at 7,170,951 bushels 
of seed, 421,098 tons of straw, 1,56.5,546 Iti of the fibre. It is in 

Cotton, cotton, however, that the United States make their chief contribu- 
tion to the fibres of the commercial woild. In 1879 5,755,359 bales 
were raised on 14,480,019 acres. The following table (XIV.) shows 
the distribution, gcogmphically, of tins most important crop: — 


Stateo. 

Acivh 

Rales 

blJitcs. 

Acre*. 

Bales. 

Alabnina 

AlkHllHttA . . ..... 

Florida 

Oeorfiria 

Indl.iTi Tonltory 

Kentucky 

Louisiana 

‘AaSO.OSfl 
J,W2,M76 
2IS,.W» 
S,(il7,138 
33,000 
2,007 
864, 7N7 

009,034 

C0K,2;iG 

814,441 

17,000 

1,307 

308,369 

Misshfiipiii .... 
Missouii .. 
Noith Carolina 
boutli Cutollna 

TenncBsee 

Ti‘%hs 

Virginia 

2,100,216 
32,110 
803,163 
1,304,249 
722,302 
2,178 435 
43,040 

003,111 
20,318 
889,698 
622 618 
830,021 
805,284 
10,306 


Klee, The other characteristic ciops of the Southern States are rice, 

tobacco, and sugar. Of rice there was raise<i in 1 879 110,181,373 lb, 
of which South Carolina produced upwards of 52 millions, Louisi- 
ana and Geoigia nroducitig, in about equal proportion, nearly all 
Sugar. the remainder. Tlio area cultivated for the sugar-cane was 227,776 
acres, fiom which the crq» was 178,872 hhds. of sugar and 16,573,273 
gallons of mola.sscs. Of the sugar Louisiana produced 171,706 
hhds.; Texas, 4951 ; Florida, 1273 ; Georgia, 601 ; South Carolina, 
229 ; Alabama, 94 ; Mississippi, 18. In addition to the cane sugar 
of the far South, there were produced in the Middle and Northern 
States 12,792 lb of sorghum sugar and 28,444.202 gallons of sor- 
ghum mohusscs ; while in the far North were produced 86,576,061 Mi 
of maple sugar and 1,796,048 gallons of majiJe molasses. The chief 
sorghum-producing States are Missouri, Tennessee, Kentucky, 
Illinois, and Iowa. The chief maple-sugar States are Vermont, 
New York, Michigan, Ohio, Pennsylvania, and New Hampshire. 
Tobacco. The area sown in tobacco was 038,841 acres, tlie cron 472,661,157 
lb. Fifteen States raised over 2 million pounds eacli ; ten raised 
above 10 million each. The chief tobacco States were Kentucky, 
171,120,784 lb; Virginia, 79,988,808; Pennsylvania, 36,943,272; 
Ohio, 84,735,235 ; Tennes-see, 29,865,052 ; North Carolina, 
26,986,213; Maryland, 26,082,147. The States next in order are 
Connecticut, Missouri, and Wisconsin. 

Other In addition to the crops which have been mentioned, there were 
agri- reported 102,272,135 barnyard fowls and 23,285,187 other fowls, 
cultural producing 456,910,916 dozens of eggs ; 25,743,208 lb of honey and 
produce. 1,105,685 lb of wax ; 950,876,154 of orchard products, 921,761 ,250 of 
market-garden products, 995,774,735 of forest products ; 29,480,106 
lb of broom corn ; 6,514,977 bushels of pease; and 3,075,050 bushels 
of beans. 

Since the censusi^of 1880 the United States department of 
agriculture has published annually estimates of the sneoessive 
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crops down to 1886. These estimates take the latest eensus figures 
for their basis, the percentages of increase or decrease being care- 
fully computed with reference to the statements of several . 
thousands of local reporters. The following table (XY.) repfesents 
the estimated annual production of the cereal crops for the six or 
seven years quoted 


Grain. 

Area Tlantcd, 


Averaii^o Yield, 

in Acres. 

In Busliels. 

Bash per Acre 

Indian corn (1880-430) 

08,436,684 

1,689, 056, 303 

24 

Wheat (18«Mi6) 

Oats (18^86) 

87,098,348 

447.742,870 

121 

10,940,822 

333,012,018 

20*7 

nye (1880-86) 

2,095,488 

25,010,007 

12*2 

Bailey (1880-86) 

2,300,021 

50,820,930 

21 1 

Buckwheat (1880-86). 

868,313 

11,080,007 

12*9 


No statistics ore available regarding the tenure of non-agricultural Tentu 
laud ; but, of the 4,008,907 farms reported, 2,984,306 wore culti- of fur 
voted by their owners, 322,857 by tenants for a fixed money rental, lands, 
702,244 by tenants paying a share of the produce as rent It thus 
apfiears that, of each 10,000 farms, 7444 were cultivated by owners, 

804 wore rented for fixed money payments, and 1752 were rented 
for a share of the produce. 

Tho ibllowing table (XVI.) exhibits the distribution of the farms gfise c 
of 1880 according to size, with the further distinction of the kind of fanns 
tenure under which they were cultivated : — 



Cultivated by 
Owners. 

Rented for 
Fixed Afoney 
Rental. 

Rent^id for 
Shares of 
Produce. 

UiulorSaoes 

2,601 

873 

870 

8 and under 10 acres 

83.466 

22,904 

20,329 

10 and under 20 acres 

122,411 

41,322 

90,810 

20 and under 50 acres....... 

400,486 

07,309 

223.0K0 

50 and under 100 acres 

804,322 

09,008 

168,026 

100 and under 300 acres... 

1,410,018 

84,645 

194,720 

300 and under 1000 acres 

00,447 

3,060 

3,309 

1000 acres and over 

23,705 

1,308 

1,420 


Manttfactures. 

Down to the revolution, thevery beginnings of manufactures were 
prohibited in the American colonics by tlie policy of the mother 
country. The history of American manufactures begins with the 
history of tho United States. The natural resources of the country 
for tho purposes of manufacture, whether in field, forest, or mine, 
were various and abundant in a high degree. The supply of coal 
was the marvel of tho world, while the whole Atlantic coast was 
dotted over with immense water jHJWcrs. Iron ores of tho greatest 
variety, and often of high purity, were widely spread. The native 
woods wore remarkable for their beauty, strength, and elasticity. 
A wealth of building stones, slates, and marbles underlay the sur- 
face, from New England to Tennessee and Alabama. Among fibres 
the soil liad a high degree of adaptation to the production of tliose 
two which are the chief staples oi textile iiiauufacture. Indeed, in 
the cultivation of cotton this country has fiom tho first been prac- 
tically beyond the competition of any otlier. 

Yet during tho first years after 1790, although K early every 
branch of mill and factory industry had been undertaken, the 
United Btatas at the best attained only respectable standing among 
the manufacturing nations of tho second rank. As yet the Amer- 
ican people, as has been explained in a ]»reviouB section, were em- 
ploying their thoughts and energies, their resources, their capital, 
in reaping the first-fruits of a virgin soil. 'While capital applied to 
the soil in England was yielding 3 )»er cent, interest upon purely 
agricultural loans ranged from 8 to 15 per cent, in Indiana, Illinois, 
‘Wisconsin, and Iowa. While the English agricultural labourer 
was receiving from 9 to 13 shillings a week, the American farm 
hand was receiving from a dollar and a quarter to two dollars a 
day, according to the season of tho year. At the same time 
hundreds of thousands of persons taking up farms in the new 
States, and pa} mg such interest for capital and such wages for 
labour, saw their lands rise continuously in value through the 
growth of population and the intensification of settlement. In a 
word, it has oeen tho competition of the farm with the shop that 
from 1790 down to the present time has hindered the development 
of manufactures. 

No attempt was made, cither at the first or second census, to ob- 
tain the statistics of manufactures. In 1810 Congress provided for 
a report of all manufacturing establishments ; but it was found that 
this work had been so im|)erfectly done that no summary for tho 
United States, or for any State, was possible. It is interesting to 
note that cotton cloth was set down at 80 cents a yard, nig iron at 
966 a ton, bar iron at 9151 a ton, while the average proouct of the 
grist mills was valued at 75 cents a bushel, and the average pro- 
duct of the saw mill at 97-50 im 1000 feet. In 1820 and again in 
1840 renewed attempts were made to obtain the statistics of manu- 
factures, but the results woie worthy of little consideration. 

In 1850, among extensive changes introduced into the census 
system, provision was made on an amide scale for statistics of 
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ipaattfftctiires ; and it is accordingly from that date that official 
intbrmation on Uiia subject may be said to begin. The results then 
obtained wore as follows (Table XVII ) 

* Number of establishments 133,025 

Capital employed $583,245,351 

Hands employed- 

Males. 731,137 

FemidOB 225,922 

Total 957,059 

Wages paid $23(1, 75.'i, 464 

Cost of matoi iais $555, 123,822 

Value of products $1,019,106,016 


These statistics were intended include the production, not of 
factories merely, but of mechanic shops of every kind. It was 
found, however, that the returns did not generally embrace the 
products of artisans working singly at their trades. The mining 
industries weie included in the returns of manufactures. 

Between 1850 and 1860 the capital employed had increased to 
$11,009,855,715 ; the number of establishments was 140,488 ; 
the hands employed were— males 1,040,349, females 270,897, total 
1,811,246 ; tJie wages paid were $378,878,966 ; the cost of mate- 
rials $1,031,605,092 ; the value of products $1,885,861,676. 

The decade 1 860-70 w'as marked by a sturiendous advance in 
mechanical enterprises. The totals aic (Table XVIII.) : — 


Number of establishments 

Catiltal 

Hands employed — 

Hales above 10 

Females aimvc 16 

Clindit:!! and voutlis 

l,6ir.,riftR 

3‘i^,770 
114,028 

252,148 

$2,118,208,709 

Total 

Wanes imld 

Cost of materials 

Value of products 


2,058,096 

$77-*>,A84,‘343 

$2,488,427,242 

$4,232,325,442 


In addition to the foregoing staiisiics, it was ascertained that 
there wore employed in manufactures 40,191 steam engines, of 
1,215,711 aggiegato horse<]>owcr, and 51,018 water wheels, of 
3 , 1 30^ 431 aggregate horse-jiower. 

In ]iropaiatioii of tlio tenth constis (1880) the provisions for thc^ 
eolleetion of statistics of manufactures were greatly extended and 
improved. The totals are as follows (Table XIX.) : — 

Number of establishments 253,852 

Cupltal $2,790,272,606 

Hands employed— 

Males above 16 .. 2,025,335 

Females above 16 5 tl,(>39 

Clilldien andjnuths 181,921 


Total 2,738,895 

Wages paid $9 17 ,053,795 

Cost of muttiiials. $3,396,82.1,540 

Value of pioducts $5,369,579,191 


The geographical distribution of the manufactures of 1880 is 
shown in the iullowing table (X.X.), the amounts being reduced to 
percentages: — 



Aieu. 

Estub- 

lislt- 

inents 

Cjipltal 

In- 

vestfd 

Hiiiids 

Em- 

ploved. 

Wages 

Paid. 

Product 

Koith Atluni^ .. 

.I 0 

44 S7 

61*94 

02 *23 

04*33 

59*64 

South Atlaimr . 

' 04 

lO-lO 

5*89 

7*59 

4 99 

5-26 

Nortlieni Central 

1 25 .3 

34*33 

2’i 78 

24*39 

24 86 

28 94 

Soutliein CVntiui . ... 

' 20 3 

7 55 

.I 7'> 

3*H5 

3*11 

3 47 

IVostern (Coidilleiiin) .. 

1 39*4 

3 09 

2*04 

1*94 

2 71 

2 09 


The first ten cities, in order of the number of persons employed 
in manuractures, were New York, 227,35*2 ; riiiladelphia, 185,527, 
Chicago, 79,414 ; Boston, 59,213 ; Baltimore, 56,338; Ciiieiniiati, 
64,. 51 7 ; Brooklyn, 47,687; St Louis, 41,8*23, rittsburgh, 36.930, 
San Francisco, 28,442. 


Kailiioads. 

The following figures show the construction of jailroads in the 
United States, bytlecades: — 1830-40, 2265 miles; 1840-50, 5046; 
1850-60, 20,110; 1860-70, 16,090; 1870-80, 41,454 ; 1880-85, 
44,002,— giving a tout of 128,967 miles. 

Boor’s Jiailroad Manual gives the cost of the railroads con- 
structed down to 1885 as $7,037,627,350, inchuluig equipment ; 
capital stock, $3,817,697,832 ; bonded debt, $3,765,727,066 ; 
(arnings for 1886 — from passengers, $200,883,911 ; from freight, 
$519,690,992; from all sources, $765,310,419; net earnings, 
$266,488,998; interest jiaid on bonds, $179,681,323; dividends 
paid on stock, $77,672,105. 

TELEaiUPHH. 

The aggre^tc extent of telegraphic lines in the United States 
open for public business in 1887 exceeded 170,000 miles, besides 
railway. Government, private, and telephone lines, of which the 
extent is not known. By far the mater part of this business in 
tlie United States is in the hands of the Western Union Tele- 
graph Compny, the main features of whose operations, at certain 
successive dates, are shown in the following table (XXI.):— 



Miles of 
Line. 

Miles of 
Wire. 

No. of 
OiHces. 

No. of 

Messages Sent. 

1 

lieceipts. 1 

1807 

1870 

1875 

1880 

1885 

1880 

1887 

40, ‘270 
54,109 
72,833 
85,045 
147,500 
151,832 
150,814 

85,291 

112,191 

179,496 

233,524 

462,283 

489,607 

524,641 

2,505 

8,972 

6,565 

9,077 

14,184 

15,142 

15,058 

5,870,282 

9,157,«4(» 

17,153,710 

20,216,509 

42,096,583 

43,280,807 

47,394,5.10 

$(>,568,9*25 ' 

7,138,7.18 

9, .564,. 575 
12,782,89.5 
17,706,814 
10,298,0*18 
17,191,910 1 


The average toll nor message was 36 3 cents in 1887. Siufe 
the construction of tins table, the pui chose of the Baltimore and 
Ohio Railroad telegiaph lines has brought the mileage of the 
Western Union to about 162,000, with over 580,000 miles of wire. 

Postal Skuvick. 


The following table (XXII.), from the latest annual report of the 
postmaster-geneial, exhibits the growth of the postal sci vices . — 


Fiscal 

Veam 

No. of 
Post-Offices. 

Miles Of 

Post Itoutes. 

Kuveniic of 
Department 

Lx|KMiditure 
dm me the 1 ear. 

1790 

75 

1,875 

$37,935 

b.J2,140 

180.5 

90*1 

20,817 

*280,804 

21.1,994 

J810 

2,300 

36,406 

551, (>84 

495,969 

1820 

4, .500 

72,492 

1,111,9*27 

1,|(>(I,9‘2(> 

1830 

8,4.50 

115,l7(i 

1,8.50,583 

1, 9,1*2, 7(»8 

1840 

1.1,468 

1.55,739 

4, .543, 522 

4,Tls.2i(. 

1850 

18,417 

178,67*2 

5,499,985 

5,212,95 1 

1860 

28,498 

*240,594 

H,.518.0(,7 

19,170,610 

1870 

28,492 

231,232 

19,772,221 

23,998,8 18 

1880 

42,089 

34.1,888 

3.3,315,479 

3(>, .542,801 

1885 

51,2.52 

365/251 

4*2,560,843 

.50.04(1, *2 15 

1886 

5.*), 6 14 

378..586 

4.1,948,423 

51,004,744 


FoUKlCiN CoMMEIlCE 


The full ofliciul statistics 
States only begin with 1820. 
tical material i elating to 
trade and navigation was 
collected by Dr Seybert. 
Table XX ill. exhibits the 
value of exports of domes- 
tic merchandise to foreign 
countries during each tenth 
year fioin 1820 to 1880, 
together with the ]>ait 
borne therein by the pio- 
duets of domestic agricul- 
ture. The table shows 


of the foreign commerce of the United 
. Prioi to tliat date considerable statist 

Tahlk XXIIl. 



Domestic 

ProdueiK of 

Pei cent. 


Meiiliau- 

JiornesiK 

of Agi 


(Use 

AgiiculLnic 

Piodueta 

18*20 

$5 1,68:1, 640 

$41,6.57,67:1 

80*1.0 

18.10 

68, .5*24, 878 

48,09.5,181 

8*2 18 

18 10 

111,660,551 

92,548,067 1 

82 88 

1S50 

1.14, 900, 2*i:t 

108,60.5,71.1 

80 50 

1860 

.‘II (>,242,4*23 

256,560,972 

81*12 

1870 

455,208,341 

.% 1,188,48*1 

79:t4 

1880 

82.1,940,35.1 

68.5,961,091 

8.1 25 


strikingly the constancy w ith which the cxnoits of agricultural pro- 
duce have maintained theii share in the total expoits during 60 years. 

The following table (XXIV.) shows the value of all imports into 
the United States at iiileivals of five ycais fiom 183.5 to 1880 : — 



Value of Tmi)orts 


V>«lne lif Iinpoj 

1835 

$149,89.5,742 

1860 

$9.*2, 160,254 

1840 

107,141,519 

1865 

24 8, .5. ..>,(>.52 

1845 

IJ 7, *2.54, .564 

1870 

462,377, 587 

18.50 

I78,i;i8,318 

187.5 

.5*t5,8«.l,24a 

1 1865 

261,468,520 

1880 

760,989,04(1 


III 1881, 1885, and 1886 respe^ctivcly the total exports of 
mcichandise amounted to $740,513,609, $742,189,755, and 
$679,524,830, and the imports to $067,697,693, $577,527,329, and 
$63.5,436,136 The same yeais the exjiorts of gold and silvef 
amounted to $67,133,383, $42, *231,52.5, ami $7*2,463,410, and the 
imports to $37,426,20*2, $43,24*2,323, and $38,593,656. 

The follow'ing table (X.W.) gives the value, in round millions of 
dollais, of leading exports of domestic agricultuio dunng each filth 
year since 1860 — 



Cotton, j 
flaw 

1 

III ead 
bt tiffs. 

Loaf 

Tol>itcco 

Piovistons, 
Including 
Meals >iiiit 
]>aii> 
I’lixilll ts. 

! 

! ('attl< , 

1 .'jlieej>, and 

1 Ileus 

1 

1860 

192 

24 

1(> 

17 

i 1 

1866 

7 

54 

4*2 

54 

I 0 ! 

1870 

227 

72 

21 

31 

1 1 

1875 

191 

111 

25 

8.1 

2 

1880 

212 

288 

16 

132 

1.5 

1885 1 

r -^02 1 

1 160 

If of 

107 

14 


Table XXVI., p. 826, exhibits the value, in dollars, of the im- 
ports from, ami exports to, each of the principal foreign count rici 
in 1886. 

The following are the eleven princijMil exporting citie.s, with the 
value of the goods going out through them in 1886, and iicrceiitage 
of total United States exports —New York, 314 millions of dollais 
(49*26 per cent.); New Oilcans, 83 (12*15); Boston, 54 (7*96), Bal- 
timore, 36 (5*27); Philadelphia, 34 (4*97); San Francisco, 30 (4*45), 
Savannah, 20 12*99); Charleston, 18 (2 6); iialveston, 17 (2 5)* 

vxril. — 104 


826 UNITED 


Tablk XXVI .— and ImpcfU. 


Exports 
f)om U.S. 

to PHfh 
CoutJiry. 

I’cr 

cent, of 
Total 
Exports. 

Foiclga Country. 

Per 

cent, of 
Total 
Imports. 

Imports 
Into U.S. 
from each 
Country. 

a44,»37,J»73 

61 -ro 

Qraat Brltatn and Ireland 

24‘2S 

164,264,964 


U-16 

Germany 

10*88 

69,154,997 

40,oe6,o»a 

6 01 

France 

9*98 

63,417,430 

S],SAS,124 

4*80 

Brltiali North America. 

6*91 

37.496,838 


3*81 

West IndleH 

11*18 

71,063,146 

22,61 

3*40 

Bolaium 

1*44 

9,178,618 

J4,0;J6,664 

2 18 

Nethei lands 

1*34 

8,623,848 

IS, 048, 846 

1*06 

Italy 

2*66 

16,870,636 

ia,047,76i 

TOO 

Spain 

•98 

6,030,202 

10,081,016 

1 66 

British FosHcssiouM In Austialasia 

•61 

8,869,360 


147 

UastklH in Euioik' 

•60 

8,188,163 

7,618,277 

M3 

China 

2‘99 

18,972,663 

6,866,077 

1-03 

Mexico 

1*68 

10,687,972 

6,480, 7;4H 

•97 

Braail 

#•69 

41,907,632 

6,204,708 

•7M 

ITnltetl StatoH of Colombia 

•47 

8.008,921 

4,660,141 

I -66 

Bi itish East Indies 

2*71 

17,247,826 

4,161,770 

*63 

Argemlne Kepublic 

•79 

6,022,346 

4,106,206 

•66 

Portugal 

•22 

1,344,167 

4,044,884 

•61 

Hong Kong 

•17 

1,072,4.59 

», 126,100 

•47 

Japan 

2-84 

14,886,673 

3,116,809 

•47 

Hawaiian iMhinds 

1*64 

9,806,707 

. 

... 

Switzerland 

2*26 

14^363,981 

841,982 

03 

Spsoish PoHHeftsiuos (mainly 





Philippitio ImIiukIs) 

1*81 

9,666,912 

3,960,267 

•20 

Austila 

1-06 

6,603,068 

2,442,171 

•S7 

Central American States.. ....... 

•03 

6,916,413 

2,606,488 

•40 

Venoznela 

*91 

6,701,621 

1,110,646 

•17 

Uruguay 

•78 

4,92.>,048 


Norfolk, 12(1*71); Huron, Mich., 8 (1*22 per cent). It thus 
appears that, of the aggregate exports from tlie UnitoiJ States, all 
but 7 ‘92 per cent, (about 54 millions of dollars) go out from these 
eleven imrts. By far the greater part of the exports of New Orleans, 
Savannah, Charleston, (ialveston, aud Norfolk consists of cotton. 
It IS the shipment of this staple from Southern ports which in- 
creases the number of important exporting cities. 

On the other hand, all but 8 48 per cent, of the imports, amounting 
to 54 millions, were in 1886 received at seven ports as follows: — 
New York, 419 millions of dollars (65*9 per cent, of imports into 
United States); Boston, 68 (9*2); Sun Francisco, 37 (5*8); Phila- 
delphia, 37 (6*76); Baltimore, 12 (1*84); Chicago, 10 (1*6); New 
Orleans, 8 (1*28 ^r cent.). 

Tho following table (XXVII, ) exhibits the division of the impoits 
of 1886 into two classes as free or dutiable, with the amount of duty 
collected oii each of five juincipal groups of articles: — 


Classes 

Valitc. 

Duty. 

Ad valo- 
loin rate 

Per cent 
of total 




on duti- 
able. 

duty. 

(A) Articles of food 
and live animals... 

$83, 762, .*103 

#112,433,926 

#61,064,744 

Percent. 

64-26 


(B) Articles In a 
crude contUtfon 
which enter into 
tho various pio- 
ecsses of domestic 
industry 

102,438,364 

41,618,668 

12,863,115 

80*91 


(C) Articles w)ioJI> 
or paitialiy nmnu- 
factnred foi use as 
innteimls m tlm 
man ufucturiiig and 
mechanical ai ts .. 

10,689,166 

67,865,317 

20,115,162 

29*64 


(I>)Ai tides inatm- 
ractutHd ready foi 
oonsnmption 

12,446,211 

113,824,644 

66,668,863 

48*90 


(E) Articles of volun- 
tary use, Inxurioh, 
Ac 

i 

2,204,725 

78,030,311 

38,682,533 

49*68 


Total 

8211,530,760 

#413,778,06.*} 

#188,370,397 

46*66 

100*00 


Shipmng. 

Sliipbuilding was one of the earliest arts developed in the 
Anien<‘an colonies, and was prosecuted in the United States with 
the highest success until iron steamers began to drive ont wooden 
sailing vessels. The followtug table (XX VIIL) exhibits tho tonnage 
of the merchant iiianne of the country at ton-year intervals from 
1790 to 1880:— 


Date. 

Sailing Vessels 

Steamers. 

Total. 

1790 

478,377 


478,877 

1800 

972,408 

■ a. 

072.492 

1810 

1,424,783 

■ a. 

1,424 783 

1820 

1,280,167 

... 

1,280,167 

18.30 

l,mjl04 

64,472 

1.191,776 

1840 

1,978,426 

202,839 

2480,764 


3,000,607 

626,947 

8,536,464 

1860 

4,485,931 

667,987 

6,8.18,808 


3.171,412 

1,076,095 

4,946,607 

1 1880 

230.476 

1,211,658 

4,068.084 


'8';a?''A"T,E S'""',’-"'' 

The decline in tiio American shipping intereid iSnee its nimtikam 
in 1660 is greater than would appear ffom the foregoing tahjier' 
since the aggregate is kept up by the large kke^ river, and coast 
fleets engaged in the coasting trade, which is by law con'flned to 
American vessels. The decline in registered tonnage^ ia* thet 
engaged in ocean traffle* since i860 is shown by tiie following 
flgures 1860, 2,646,237 tons; 1865, 1,602,583 ; 1870, 1,516,800 ; 
1875, 1,553,827; 1880, 1,352,810. 

The decline above noted was due in the flrst instance to the war' 
of 1861-65. About that time occurrad the world-wide sttbsritutiQn 
of iron steamers for wooden sailing ves- 
sels or wooden steamers. In the now in- 
dustry the American people have never 
achieved any marked success, while the 
law precludes the registering as Ameri- 
can of vessels built abroad. Hence it is 
that the American merchant marine 
never recovered from the losses sustained 
between 1861 and 1865, and that the 
commerce of the country is carried on in an increasing proportion 
by foreign vessels. The latter fact is shown strikin^y m tho 
accomiianying table (XXIX.) of exports and imports, in mtUions ot 
dollars, carried in American aud foreign vessels respectively. 

In addition to the goods carried in vessels, about 67 million 
dollars* worth were in 1885 carried in* cars and other land vehicles. 



Amoiican 

Vessels. 

Foreign 

Vessels. 

1860 

607 

266 

1866 

167 

487 

1870 

868 

689 

1876 

814 

885 

1880 

280 

1809 

1885 

228 

1108 


• Banking and Currisnct. 

Mention has already been made (sec above p. 775, § 272) of the 
issue of legal tender paper money, by the national Oovernment, 
in 1862, and (p. 776, § 280) of tho establisliment of the national 
banking system of 1863. Specie payments were resumed on 
January 1, 1879. The following statement (Table XXX.), prer 
pared at the office of the United States treSsuror, exhibits the 
classification of tlie circulating medium of the United States on 
June 30, 1887, stating separately the amount of each class which 
is in the United States treasury, in the national bonks, and in 
circulation: — 



In Treasury. 

In National 
Btinks 

In Circulation. 

Total 

Gold coin and 

# 

$ 

9 

• 

bullion... 

277,979,653 61 

98,1.17,489.47 

278,401,241.92 

654,620,836 

Gold ccrtilieates.. 

30,261,380 

64,274,940 

36,010,497 

121,486,817 

Silvei ccrliflcates 

8,4*25,183 

8,635,479 

188,.182,688 

146.648,160 

Silver dollars and 


bullion 

221,897,046.77 

6,34V3]3 

49,205,508.23 

277.445,767 

Subsidiary silver 

26,068,93420 

2,813,1 .*18.80 

45,770,726 

76,647,799 

NutioniU bank 




notes 

2,362.586 

25,420,212 

2.11,484,991 

279,217,788 

Legal tendernotes 

28,783,796.79 

74,482,342 

24.8,414,877.21 

846,681,016 

Ccftiflcatcs of de- 
posit, cmrency 

810,000 

8,770,000 

... 

9,080,000 

Fractional cur- 



6,043,016 

reney, cHllmated 

2,366 

664,266 

6,877,284 

Compound Inte- 



rest notes...,. .. 

■*, 

••• 

192,880 

193,880 

One and two year 
notes of 1863.. 



6.1,605 

65,606 

Old demand notes 

••• 

... 

67,130 

67,180 

Stab* bank clicu- 

1 



latlon 


... 

98,697 

08,6177 


691,985,894 87 

*274,841,030.*27 

1J)50, 553, 975.36 

1,916,880,900 


It needs to be stated that, in order to obtain the net circulating 
medium, tho amounts given in the foregoing table should be 
reduced by the total amount of gold, silver, or currency certificates, 
inasmuch as the funds which these certificates represent are in- 
cluded in the aggregate. These deductions would leave the net 
amount $1,640, 770,933. To obtain the amount actually in the 
hands of the jieople, it would also be necessary to deduct the 
miantities of the other elements held by the treasury and by 
tne national banks. The following table {XXXI. ) exhibits the 
coinage of the United States by successive periods f^om 1793 to 
1887:— 


HIIR 

Gold. 

Silver. 

Minor. 

Total. 

Average, 1793-1800 
,, 1801.1810 
„ 181U1S20 

„ 1821-1880 
,, 2881-1840 
„ 1841-1860 

„ 1861-1860 
„ 1861-1870 

„ 187U880 

Actual, 1881 

„ 1882 

1888 

„ 1884 

, 1885 

1886 
.! 1887 

#101,429 

325,074 

816,651 

190,809 

1,876,649 

6,928,082 

83,028,709 

29,340,965 

89,927,780 

78,788,864 

60,418,448 

36,086,038 

37,082,824 

24,861,1*24 

1 84,077J>80 
23,808,279 

#144,045 
866,017 
607,081 
1,678,105 
2,730,906 
2,236,813 
4,856,218 
1,818,860 
16,4.19,086 
27,649 967 
‘27,788,889 
28,886,470 
29,778,388 
38,848,960 
80,022,848 
84,866,484 

#7,939 

16,125 

19,116 

16,141 

84,332 

88,068 

124,961 

847,824 

286,658 

405,110 

644.758 

1,428,807 

1,U4,710 

527,557 

17,878 

948,651 

#258,418 

697,116 

982.848 

1,883,555 

4,640;877 

11.198.888 

87.806.888 
81,407,180 
65J126,819 

106,788,941 

117,841,595 

06,200,705 

54,287,841 

64^117,106 

S7,708;414 































tjUfTl!® STATES 


' The ihllowing; tahW (XXXtt.) exhibits the reeooices and lia- 
bi^i^s 'of the natimitd 'hcinke, expreaeed in ntillionB of dollars, on 
dates^naar the 1st of October of toe years 1878, 1882, and 1886 


Resoarecs and LtSbUltles. 


BetourcH, 

I^oaSB * 

Boiidt for Cireulation 

Other tTnlted States Bonds 

Other Stocks, Bonds, Ac. 

One from other Banks 

BeolBstote 

specie..... 

Legal Tender Notes 

National Baiik Notes 

Clearing House Exchanges 

United States Gortldoates of f deposit.. 


Other Resources... 


Surplus J'^uiKl 

Undivided ProflfcN.... 

Glrculttlion.... 

Due to Oepoaitors.... 
One to other Banks 
Other Liabilities 


Oct.1, 

1878. 

2038 

Banks. 

Get. 8, 
1882. 
2269 
Banks. 

884*1 

347*6 

04*7 

86*9 

188*9 

1248*2 

357*6 

37*4 

66*2 

198*9 

46*7 

46*5 

30*7 

102*9 

64*4 

68*2 

16*9 

20*7 

82*4 

208*4 

82*7 

8*7 

16*5 

17*2 

24*9 

26*9 

. 1767*3 

2399*8 

466 2 

483*1 

116*9 

132*0 

40*9 

61*2 

301*9 

3L5 0 

668*4 

1134*9 

165*1 

259*9 

7*9 

18*7 

21({.’i 8 

2309*8 


Reaow'cti. 

Loans on Real Estate 418*4 


Ltabilitiet, 

Oepotdts 1141 *S 


Loans on other Securities 127 7 Other Liabilities.... 11P*3 

United States Ronds 107*2 

State and other Stock in Bonds. 241*4 

Railroad Bonds and Stocks 63 St 

Bank Stock 39*0 

Real Estate 8i*0 

Othet Investments 79*0 

Expenses I 

Due fnnn Banks <.1*7 

Cash 19 H 


Total 1260*« I 


Total 1260*8 


In this comipxiun is subjoined a statement of tho resources and 
liabilities of the savings banks of the United States, 638 in num- 
bet, expressed in millions of dollars, according to their annual 
reports for 1886 (Table XXXIIL), 


Interior Political Oroanization 

The United States is, as has been seen, divided into thirt3^-eight 
States, eight Territories, and the District of Columbia. Each State 
ind Territory is in turn divided into more or few-er counties, except 
only in tho case of Louisiana, whore primary divisions of the 
State are called iiarislios, tho functions and relations of the 
parish being, however, substantially tlio same as those of the 
counties of^tlie surrounding States. Tho number of organized 
counties W 1880 was 2444. The number of unorganized 
counties uiion the frontier, laid out upon the map but not yet 
suHiciently filled by population to justify the completion of their 
jKilitical organization, was 161. The number of organized 
counties in the several States has a wide range, — from 8 in Dela- 
ware, Sin lUiodc Island, 8 in Connecticut, 10 in New Hampshire, 
to 114 in Missouri, 117 in Kentucky, 137 in Georgia, 160 in Texas. 

The political function of the county differs wddoly among tho 
several States. In general, it may be said that in the north-east, 
where tho counties are few, tho county bears but a slight relation 
to the affairs of the people. It is the unit of real estate record. 
Courts are, indeed, held at tho county seat, but judges who have 
equal jurisdiction in other counties there administer laws which 
run equally over the entire State. The commissioners of the 
county have authority over certain main roads. This said, all is 
said. The county means i^lmost nothing to the citizen. It is tho 
so-called “town” (i.e., township) which in this region has the 
power to deal directly with schools, which administers poor relief, 
which builds and keeps in repair most of tlie roads and bridges, 
which has the charge of tho public peace, which holds noarly all 
the authority which, by the laws of the State, is vested anywhere 
for promoting the general welfare. These* ‘small elemental 
republics,” as President Jefferson called them, absorb a laige 
pa^ of the political interest of the people ; their names are the 
objects of much affection and pride to their inhabitants ; their 
boundaries can only be changed 1^ the legislature of tlie State, 
and this is only done from important considerations of public 
oonvenience, and that too, generally, with their own consent. 

On the other hand, in the South and extreme West, where the 
number of counties is very large, the county exercises or controls 
the exercise of nearly all the powers, excepting in tho case of 
cities and incorporated towns, which by tho laws of the State are 
conceded to any political agency. The geographical subdivisions 


d the county become here of comparatively little, sometimes of 
very little, importance. In some States their boundaries may be 
changed by county judges or county commissioners, for trivial, 
perhaps for purely temporary reasons. In some States these sub- 
divisions or the county are little more than voting districts. In 
other States they are convenient units of political administration. 

Midway, both geomphically and politically, between the two 
groups which have been imlicatod, are many States, originally 
settled largely by emimnts from New England and New York, 
in which the political powers conceded by tho constitution and 
laws of the several States ai*e divided, not very unequally, between 
the county and the township. The county, as a whole, here takes 


north-cast. On the other hand, the townsliip has much of the 
political power and dignity which belongs to the New England 
town. The aggregate number of such subdivisions of coun^es in 
all the States and Territories, so far as ascertained, is 26,682. 

Law and usage difier very widely among the American States Incorpo* 
regarding the incorporation of citie-s, towns, and villages. In rated. 
Massachusetts no town is incorporated of less than 10,000 towns 
inhabitants. In tho West and South, villages of two and three and 
hundred inhabitants are sometimes incoriiorated. In some cases, cities. 
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embracing the entire area, including perhaps a large rural remon. 
In other cases, only the closely occupied district is embraced within 
the municipal limits, and tho township continues to maintain 
its political existence. In tho latter class of cases it sometimes 
hap|M3ii8 that the inhabitants of tho borough or village are 
members of tho township for certain piiniosea, tlmugh not for 
others ; at other times the township and the Ixirough, or in- 
corporated village, become as distinct us il they were two town- 
ships or two boroughs. Tlie numher of incorporated cities in the 
United States is i<69, of iueorporuied towns and villages 4,613, 
of boroughs f)82. In two cases. Now York and Philadelphia, a 
city makes up an entire county. In two cases, St Ijouis and 
Baltimore, a large city fonns no part of a county. The District 
of Columbia has no county organization, while the city of 
Washington, contained therein, has no mnnici^ial charter. 


Taxation. 

Tho taxing powers within the United States aro as follows : — 

A. The national Government, whose revenue powers are only 
limited by~-(a) tho provision of the constitution which iirohibits all 
duties on exports, and {b) the provision that all direct tuxes must 
be levied in proimrtion to population, ~~a provision which deprives 
direct taxes of nearly all their elliciency for revenue jmrposes ; 

B. Tho several States, whose revenue powers arc only limited by 
— (a) restrictions in their respective constitutions, and (b) the 
general pnnc»y»le that those jiowers must not bo c.xorci8ed in such 
a way as to contravene laws of the United States, or to destroy 
sources of the national revenue, although a State may jirohibit 
within its borders the sale of liquors, from wiiich tlie United States 
treasury derives a considerable part of its receipts. 

0. Within each State, powers of taxation, to a determinate or 
to an indeterminate extent, as tho case may be, arc by tho consti- 
tution and laws of tho State conferred, almost always lor strictly 
defined purposes, (1) upon counties, (2) Ufion cities, boroughs, and 
incorporated villages, and (3) in iicuily all tho States, though in 
widely varying degrees, upon the primary geographical divisions 
of counties, .such as tho “ town ” of New England and the ** town- 
ship ” of the Middle and Western States. 

The TOvenues of the several States, and of tho counties, cities, 
townships, &c.,ai e generally derived from direct taxes upon proiicrty, 
real and personal, although in some States licences and lees and 
taxes on fninchlseH and incomes beai a not iiiconsnierable part 
The revenues of the United States arc, and have historically been, 
mainly derived from tw^o species of indirect taxes, viz., customs 
dutie.s on imports and excise duties on articles us jiroduced or 
consumed within tlio country, notably liquors and tobiicco. At 
three several ])eriods, viz., 1800-02, 1814-17, ami 1863-71, direct 
taxes have contributed considerable amounts to the national 
revenue. At times the proceeds of tho sales of jmbUc lands have 
formed an important element of the receipts of tlu* general Govern- 
ment ; but in the main it has been the aeecptcd policy to sell 
lauds to actual Hettlem at rates so low as to be inconsistent with 
the object of revenue. Indeed, under the homestead law, large 
portions of the public domain have been given awiiy to settlers, 
while even larger amounts have been alienated in aid of schools, 
puijic improvements, &c. A detailed table, prepared by Prof. A. B. 
Hart, shows that up to 1884 192,584,116 acres had been sold, 
162,230,099 had been granted to States and corporations for inter- 
nal improvements, and 325,901,100 haii been granted (167,483,506 
to individnals and 168,417,594 to States) for other purposes, — 
making a total of 680,715,315 acres. ^ 

At the tenth census (1880) an cflort was made to obtain stAtistics 
covering the amounts raised, in one year, .vunder all the taxing 
powders authorized and exercised in the United States. The diffl- 
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culty lay wholly in obtaining the facts relating to revenues collected 
by counties and by taxing agencies below the county. The a^remte 
results, as ascertained for 1879, were as follows (Table XX^QV.): — 
Jteceipts into tho U.S. treasury (ordinary revenue) 1*272,322,187 


Receipts into the State (or TerrituHoi) treasuries 32,019,033 

Rta'oipts into the county tmsurics 69,006,371 

Receipts into the treasuries of cities, borouglis, or In- 
corporated villages, and of townships and otlior sub- 
divisions of counties 191,081,931 


Total $384,980,614 

Receipts Tlio aggregate receipts into tho United States treasury, beginning 
and ex- in 1791, nave been (in millions of dollars) as follows: — from customs, 
pendi- 5642 ; from internal revenue, 8449 ; from direct taxes, 28 ; from 
tuie public lands, 241 ; from bank dividends, 10 ; miscellaneous, 568 ; 

iioin total, 9988. The not ordinary expenditures of tho United States 

1791; Government from 1791 to 1886 have been as follows (in millions 
of dollars): — ^war, 4563 ; navy, 1106 ; Indians, 280 ; pensions, 900 ; 
miscellaneous, 1938 ; total, 8737. The foregoing is exclusive of 
payments on account of the principal or interest of the public debt 
1886. The not ordinary receipts into the treasury for 1886 (the hscal 
year ends June 30) were ns follows : — from customs, $192,905,023 ; 
from internal revenue, $116,805,937 ; from direct taxes, $108,240 ; 
fiom public lands, $5,630,999 ; miscellaneous, $20,989,528 ; total, 
$336,439,727. Of the receipts from internal revenue in 1886 
$69,000,000 in round numbers wore from spirits, $20,000,000 from 
fermented liquors, 28,000,000 from tobacco. The not ordinary ex- 
penditures for 1886 were ns follows war, $34,324,153 ; navy, 
$13,907,888 ; Indians, $6,099,158 ; pensions, $63,404,864 ; mis- 
cellaneous, 74,166,929 ; total, $191,902,992. The foregoing state- 
ment is exclusive of payments on account of principal or interest of 
the public debt. 

Public Debt. 

Tlie Government set out, in 1790, with a revolutiona^ debt of 
about 75 millions of dollars. This debt continued without important 
change until 1806, when a reduction liegaii, continuing until 1812, 
when Uie ilebt was about 45 millioiib. The then ensuing war with 
England carried the debt up to 127 millions in 1816. This was 
reduced to 96 millions in 1819, to 84 millions m 1825, and to 24 
millions in 1832, and in the three years following was extin- 
guished. The crisis of 1837, and the financial difficulties ensuing, 
created indebtedness, fluctuating in amount, which at the begiu- 
uitig of the war with Mexico was about 16 millions. At the con- 
clusion of ])eace the debt hud risen to 63 millions, near which point 
it remained until about 1852, from which time successive reductions 
brought it down to 28 nullions in 1857. The huancial crisis of 
that year caused an increase, which continued until the imminence 
of the civil war, when it rose from 65 millions in 1860 to 91 
millions in 1861, to 514 in 1862, to 1120 in 1863, to 1816 in 1864, 
to 2681 in June and itb maximum (2845 millions) in August 1865. 

Of the outstanding principal of the debt in 1886, 158 millions 
bore interest at 3 per cent , 738 nullions at 4 per cent, 250 millions 
at 44 per cent, making the interest-bearing debt 1146 millions. 
The debt bearing no interest amounted to 629 millions, making the 
aggregate 1775 millions. Tho cash in the treasury on tho Ist of 
July of that year reached 493 millions, leaving the total debt, less 
cash ui tho treasury, 1282 millions. The annual iiitercst-cliargo 
was at this date 45^ millions. 

At the tenth census (1880) an effort was made to ascertain tho 
indebtedness of all States, Territories, counties, cities, towns, 
townships, &c., with the following result (in millions of dollars): — 
total funded debt, 1118; boating debt, 84; gross debt, 1202; sink- 
ing fund, 145 ; not debt, 1057. The total net debt was made up 
os follows (ir. millions of dollars):— debts of States and Territories, 
234 ; debts of counties, 124 ; debts of townships, 32 ; debts of school 
districts, 17 ; debts of cities and towns, 649. 

Pensions, 


The number of pensioners on the rolls, June 80, 1887, with the 
amounts due the several classes, at existing rates per 3 'ear, will be 
found in the following tabic (XXXV. ) • 


i 

Number. 

Amount. 

Army 

N«»y 

War Of 1812 

War with Mexico] 

Invalids 

[Widows, Ac 

2i>4,445 

6d,010 

8,281 

1,973 

1,069 

11.831 

7,608 

896 

$86,008,846 

13,813,466 

429.288 

405.288 
108,392 

1,703,064 

720.288 
86,920 

Widows, Ac 

^Survivors. . . 

Widows, Ac 

Survivors 

[ Widows, Ac 


406,007 

$62,824,040 


Civil Service. 

It is impossible to make even an approximation to the number 
of persons in the civil jorvico within the United States, including 
the officers of States, counties, cities, towns, &c. There is no com- 
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plete and exact statement available even as to those who are in the 
civil service of tlie national Government. An attempt has been 
made, for the present purpose, to reach an approximation to that 
number. This has been done by counting the names on 12(k) pages 
of the blue-book of 1885, under the several heads there mentioned. 
Such a process involves a liability to minor emrs, in addition to 
whatever duplications or omissions may occur in the printed lists. 
The results are offered merely as an approximation to facts. 
Legislative branch, 427 ; executive branch, 114,852 ; Judicial 
branch, 2876; total, 118,155. The executive brancli includes — 
executive, 22; state department, 467; war department, 9050; navy 
department, 1637; interior dojiailment, 6115; treasury depart- 
ment, 14,505 ; post-office department, 79,110 ; department of 
agiiculture, 203; national museum, 154; Fish Commission, 118; 
Government printing office, 2238 ; government of the District or 
Columbia, 1200 ; miscellaneous, 83. 

Army. 


The following table (XXXYl.) exhibits the personnel of the 
army on January 1, 1887 : — 



Offleem 

Enlisted 

Men. 

Piofessors. 

Cadets. 

(Seneral offlceis 

10 

aa* 



Adjutant-aenenil*s depaitment.... 

17 

... 

... 


Inspector-geiierars deiNUtment... 

7 

... 

... 

... 

Judge-advocate -generars dept.... 

8 

.. 

... 


Quartermaster’s department 

01 

... 

... 

... 

Subsistence department. 

26 

... 

... 

••• 

Medical department 

196 

140 

... 

... 

Pay department 

48 

... 

... 

... 

Corps of etiglneors. 

109 

460 

•• 


Ordnance department. 

69 

400 



Signal corps 

Post chapfainB. 

17 

470 



30 

... 



Ten roKiments of cavalry...... ... 

482 

7,970 


... 

KUo legiinents of artillery 

280 

2,660 


... 

Twenty-five I'Cgiinents of infantry 

877 

12,026 

! 'v 

344 

Military academy 


... 


Non - commissioned staff un- 
attached to regiments 


800 


. 

Enlisted men unattacbod to regi- 
ments 


266 



Indian scouta 

... 

200 



General service clerks and mes- 
sengers 


170 

. 


Total regular army 

2170 

26,040 



Organized and equipped militia, 
1886 

6685 

75,176 

•• 



Navy. 

The following table (XXXVII.) exhibits the jiersonnel of the 
navy on January 1, 1887 ; — 

ComniiHsioned officers, line 750 

Commissioned officers, staff— 

Medical deiMitnicnt 1 G3 

Jl*ay department ill 

Engineeis 

Other staff officers Ot ' 

Cadets 24S 

Non-commissioned offleers IS.*} 

Enlistod man and bo> s 8250 

Marine Corps 

Commissioned officers TS 

Enlisted men 1500 


The following table (XXXVIII.) exhibits the number of vessels 
constituting the navy of the United States, according to class and 
condition, on January 1, 1887 : — 



In 

In 

Building or 


Commission. 

Ordinary. 

Repairing. 

First-rate armoured 

1 

. 

2 

Second-rate uiiarmoured 

30 

, , 


Third-rate armoured 

1 

12 

*6 

Tliird-rato unarmoured 

17 


6 

Fourth-rate armoured 


”i 


Fourth-rate unarmoured 

*4 

• 

"i 

Tugs 

11 

'i 

• a. 

Sailing vessels 

12 

•• 

... 

Total 

66 

14 

13 


Ten are unserviceable ; 3 of these are used as receiving ships, 
the others condemned and authorized to be sold. 


Education. 

The institution, control, and maintenance of public schools are 
in tho hands of tho several States, although tne United States 
Government has made liberal grants of lands, in aid of primary 
instruction, to the States formed out of the public domain, and 
also for the endowment of colleges of agriculture and the mechanic 
arts, to all the States. 

The following table (XXXIX.) presents the leading features of 
the public school statistics at four dates between 1876 and 1886:-— 






UNITED 
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STATES 



Enrolment. 



Public School 
Expenditure. 

1876 

8,363,788 

4,066,848 

249.283 

•84,065,888 

1880 

9,781,621 

5,805,342 

282,644 

80,032^88 

1885 

11,169,928 

6,900,625 

319,549 

110,384,657 

1886 

11,435,297 

7,279,616 

823,066 

111,304,927 


The so-called public schools, although differing widely as to cffi- 
* ciency between new States and old States, between rich States and 
poor States, all conform closely to a traditional typo, except so far 
as differences arise according as schools are in sparsely or in densely 
settled districts through the opportunity for grading the ]mpils 
which exists in the latter case. As regards, however, schools mving 
instruction higher than or other than that given in the ordinary 
public school, the greatest and most confusing differences exist as 
to designation, organization, and schemes of instruction. 

The following table (XL.) presents the results of the compila- 
tions of the statistics of schools of the various classes by the United 
States Bureau of Education 



Schools 

Teachers 

Pupils. 

Normal schools 

153 

1394 

40,825 

Commercial and business colleges 

289 

1040 

47,176 

Kindergartens 

417 

945 

21.640 

Institutions for secondary insti ucium 

1440 

7566 

151,050 

Preparatory schools 

197 

1434 

21,031 

Institutions for supeilor instiTictlon of women 

201 

2123 

27,143 

Universities and colleges 

345 

4720 

67,642 

Schools of science 

90 

974 

10,532 

Schools of theology 

142 

803 

6,344 

Schools of law 

49 

283 

3,054 

Schools of medicine, of dentistry, and of pharmacy 

175 

2829 

16,407 

Tialning schools for nuisos 

29 

189 

837 

Institutions for deaf and dumb 

61 

596 

7,411 

Institutions for the blind 

29 

623 

2,412 

Schools for feeble-minded children 

16 

636 

2.942 

Reform schools 

43 

877 

9,213 

Indostrlal and manual training schools 

68 

582 

13,800 


Kkijgion. 

The census has since 1850 attempted to obtain the number of 
church edifices, with the aggregate number of sittings, belonging 
to each principal sect or denomination. The results have not been 
highly satisfactory, either us Lo accuracy or as to classification. At 
the census of 1880 the attempt to collect the statistics of chuicheH 
}»roved an almost total failure. It seems best, therefore, to adopt, for 
the present purpose, the figures (Table XLf.) presented by the repre- 
sentatives of the various denominations, us they have boon revised 
and digested by u eonipetent authority, the Rev. Dr W. H. Dupuy, 
only adding tiio icintirk that no statement of this kind can lie made 
to meet the views of all persons interested. The statement of Dr 
Dupuy does not include the Roman (Jathohe Cburcli, whose author- 
ities claim from six and a half to seven millions of adherents. 


Table ^lA,^Bdigi<nts Dmominations. 


Denomination. 

Ministers, 

Merabon. 

Ubthouist— 

Jf<m-Bpiuopu1. 

Independent Methodist. 

Primitive Metiiodlst 

Free Mothnlist. 

American Wesleyan 

Congregationalist Methodist 

Protestant Methodist.......... .. 

Epuropal 

Union American M E 

Coloured M.E 

African M E. Zion 

African M.E 

Methodist Episcopal South 

Methodist Episcopal 

Baptist- 

six Principle 

Seventh-Day 

Anti-Mission 

Free-Wili 

Baptist 

PttKSBTTXRlAM— 

Rofoinied 

United 

Cumberland 

Presbyterian South 

ITcsbyteiioii 

Lutheran 

Christian (Disciples of Christ). 
Coiigiegational 

Episcopate 

Reformed EpUcopal 

Protestant Episcopal ... 

United Brethren 

Refoitncd, in United States 

Uinted Evangelical 

Evangelical Association 

Adventist— 

Advei.tiat 

Seventh Day 

Second 

Tlio Prethren (Dunkards) 

Reformed, in America.., 

Friends . 

Mormon 

Univcrsulist 

Church (f God (VVinebrennaiian) . 

Unitarian..... 

Moi avian 

JcwImi. .. 

Now Jcrusuli .it (Swcdenboigiun)... 

21,380 

3,307 

13 

38 

625 

485 

2il46 

18,079 

91 

530 

1,340 

1,432 

3,644 

11,042 

18,716 

17 

103 

622 

1,294 

l6,6bU 

7,897 

82 

647 

1,360 

1,014 

4,838 

8,025 

2,658 

3,574 

3,215 

66 

3.149 

2,178 

755 

425 

1,:J43 

746 

107 

138 

501 

1,3«M 
51 -J 
87S 

691 

492 

382 

1 03 
202 
92 

3,286,168 

173,648 

2,265 

2,465 

12,081 

17,727 

20,000 

119,110 

3,112,520 

8,500 

84,495 

231,735 

266,419 

828,035 

1,698,381. 

2,480,105 

2,746 

8,57(1 

41,660 

74,851 

2,302,272 

885,468 

5,876 

81,226 

98,063 

119,583 

580,720 

569,389 

.556,941 

884,800 

336,669 

10,451 

.326,218 

156, .579 
154,003 
144,666 
99,710 

89,333 

11,100 

14,733 

63,500 

88,669 

77,269 

74,81.3 

72,684 

36,891 

20,176 

J9,784 

16,127 

13,683 

5,538 
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V - ' ' - CHtJBCH, a reUgions tody in tte 

' ^tos of America^ especially in the New England 

States which has for its distinguishing tenet the doctrine 
’ of the finel salvaticnpi of all souls from sin through Christ. 

^ The pioneers of Umversalism in America were Dr George 
De Bonneville^ who taught from 1741 principally in 
Pennsylvania; Dr Charles Chaunoy^ of the First Church, 
Boston ^notably in Tlie Salvation of All Men^ published in 
1784}} Dr Joseph Huntington, of Coventry, Conn, (whose 
Itaproved was publisW after his death in 1796) ; 
John Murray, Elhanan Winchester, Caleb Rich, and, very 
specially, Hosea Balloti. Murray is, however, regarded as 
the father of Universallsm in America.” In 1750 James 
Kelly bad avowed himself a Universalist, basing his^belief 
on a theory quite peculiar; Murray, who had preached as 
a Methodist in England and Ireland, was Kelly’s most dis- 
tinguished convert. In 1770 he came to America, and, 
under circumstances so strange that most Universalists 
regard them as providential, overcoming a deep reluct- 
ance, he preached at Good Luck, New Jersey, and organ- 
ized a society, “The Independent Christian Church,” at 
Gloucester, Massachusetts- Ilosea Ballou — a convert from 
the Calvinist Baptists — took up the cause in 1790, and 
published the work that is regarded by Universalists as 


epoch-making, A Treatise on Atonement. The number of 
ministers increased, and societies were formed. These in 
due time became the constituents of larger organizations, 
till a “ New England convention ” saw occasion, in 1803, to 
adopt a “ profession of faith,” which in three short articles 
avowed belief in the Bible as making known in a Divine 
revelation the nature of God, the mission of Christ, the 
final holiness of ail sotds, and the necessity of good works. 
In 1866 a general convention, composed of delegates from 
the State conventions, was incorporated. It has jurisdic- 
tion throughout the United States and Canada. It has a 
“Murray fund” of about $135,000. Under the auspices 
of the Universalist Church are the “woman’s centenaiy' 
association,” the “Universalist historical society,” several 
organized charities, four colleges, throe tlieological schools, 
and five academies, — the total value of the schools, includ- 
ing endowments, being hardly less than 3 million dollars. 
It publishes eight periodicals. The Fear Book for 1887 
gives the following summary: — 1 general convention; 22 
State conventions; 945 parishes, 38,429 families; 696 
churches, 35,550 members; G34 Sunday schools, 51,871 
members; 789 ebureb edifices; value above indebtedness, 
$7,493,927 ; 673 clergymen in fellowship and 120 licensed 
lay preachers. 


U N I V E ] 

rigiiial rriHE medimval Latin term universiias (from which the 
calling JL English word “ university ” is derived) was originally 
employed to denote any community or corporation re- 
um- gfl-rded under its collective aspect. When used in its 
*rslty. " modern sense, as denoting a body devoted to learning and 
education, it required the addition of other words in order 
to complete the definition, — the most frequent form of ex- 
pression being “uuiversitas magistrorum et scholarium” (or 
.s Imu- “ discipulorum ”). In the course of time, probably towards 
.turn m the latter part of tlio 1 4th century, the term began to be 
used by itself, with the exclusive meaning of a community 
mefl, teachers and scholars whose corporate existence had 
been recognized and sanctioned by civil or ecclesiastical, 
authority or by both. Hut the more ancient and custom- 
ary designation of the university in mediaeval times (re- 
garded ^a place of instruction) was “ studium generale ” 
(or sommmes “ studium ” alone), a term implying a centre 
of instruction for all.’^ The expressions “universitas 
studii” and “universitatis collegium” are also occasionally 
to be met with in official documents. 

It is necessary, however, to bear in mind, on the one 
hand, that a university often had a vigorous virtual exist- 
ence long before it obtained that legal recognition which en- 
titled it, technically, to take rank as a “ studium generale,” 
and, on tlie other hand, that hostels, halls, and colleges, 
together with complete courses in all the recognized 
branches of learning, were by no means necessarily in- 
volved in the earliest conception of a university. The 
university, in its earliest stage of development, appears to 
have been simply a scholastic guild, — a spontaneous com- 
bination, that is to say, of teachers or scholars, or of 
both combined, and formed probably on the analogy of the 
trades guilds, and the guilds of aliens in foreign cities, which, 
in the course of the 13th and 14lh centuries, are to be 
found springing up in most of the great ICiiropcan centres. 
The des ig n of those organi zations, in the first instan ce, was 

^ it is tUe diMign of the present article to exhibit the nniversities in 
their hisioi^ical development, each being brought under notice, as far 
ae practicable, in the order of its original foumlation. In the alpha- 
betical enumeration in the table at the end, tlio date ot foundation 
thus serves to indicate approxuuately Uic place where any university 
is first referred to. 

* Donifle, Die UmversiUUm dee MtfHattere^ i 39. 


LSI TIES* 

little more than that of securing mutual protection, — for 
the craftsman, in the pursuit of his special calling, — for 
the alien, as lacking the rights and privileges inherited 
by the citizen. And so the university, composed as it was 
to a great extent of students from foreign countries, was a 
combination formed for the protection of its members from 
the extortion of the townsmen and tlio other annoyances 
incident in mediaeval times to residence in a foreign state. 

It was a first stage of development in connexion with 
these primary organizations, when the cliarjcellor of the 
cathedral, or some other authority, began, as we shall 
shortly see, to confer on their masters the right ol‘ teach- 
ing at any similar centre that either already existed or 
might afterwards be formed throughout Eurojie, — “facultas 
ubiijue docendi.” It was a still further development wdien 
It began to be recognized that, without a licence from either 
pope, emperor, or king, no “ studium generale ” could bo 
formed possessing this right of coiifcinng degrees, w^hich 
originally meant nothing more tlian licences to tciudi. 

In order, however, dearly to understand the conditions chief 
under which the earliest universities came into existence, fact# 
it is necessary to take account, not only of their organiza- 
tion, but also of their studies, and to recognize the main 
influences which, from the 6th to the 1 2th century, served bcloro 
to modify both the theory and the practice of education. ib« uw- 
In the former century, the schools of the Roman empire, 
which had down to that time kept alive tlio traditions ot 
pagan education, had been almost entirely swejit awny by 
the barbaric invasions. The latlor century marks the 
period when the institutions wdiich .snppli(‘d their place — 
the episcopal schools attached to tlie cathedrals and the 
monastic schools — attained to their liighe‘<t degree of influ- 
ence and reputation. Between thos‘’, and tiic schools (jf 
the empire there existed an essential difference, in that the 
theory of education by which they were pervaded was iu 
complete contrast to the simply secular theory of the 
schools of paganism. The cathedral school taught only 
what was supposed to be necessary for the education of 
the priest; the monastic school taught only what was 
supposed to be in harmony with the aims ot the monk. 

But betw(ien the pagan system and the Chiistmu system 
by whidh it had been superseded theic yet existed some- 
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thing that was common to both : the latter, even in the 
narrow and meagre instruction which it imparted, could 
not altogether dispense with the ancient text^books, simply 
because there were no others in existence. Cerlain 
treatises of Aristotle, of Porphyry, of Martianus Ckpella, 
and of Boetius continued consequently to be used and 
studied; and in the slender outlines of pagan learning 
thus still kept in view, and in the exposition which they 
necessitated, we recognize the main cause which prevented 
the thought and literature of classic antiquity from falling 
altogether into oblivion. 

Revival Under the rule of the Merovingian dynasty even these 
in time scanty traditions of learning declined throughout the 
Frankish dominions; but in England the designs of 
le real. Qj.QgQj.y Great, as carried out by Theodoras, Bede, 
and Alcuin, resulted in a great revival of education and 
letters. The influence of this revival extended in the 8th 
and 9th centuries to Frankland, where Charles the Great, 
advised and aided by Alcuin, effected a memorable refor- 
mation, which included both the monastic and the cathe- 
dral schools; while the school attached to the imperial 
court, known as the Palace School, also became a famous 
centre of learned intercourse and instruction. 

Its COM- But the activity thus generated, and the interest in 
nexion learning which it served for a time to diffuse, well nigh 
vewityof anarchy whi(!h characterizes the 10th 

Paris century in Latin Christendom, and it is at least question- 
doubtful. able whether any real connexion can be shown to have 
existed between this earlier revival and that remarkable 
movement in which the university of Paris had its origin. 
On the whole, however, a clearly traced, although imper- 
fectly continuous, succession of distinguished teachers has 
inclined the majority of those who have studied this ob- 
scure period to conclude that a certain tradition of learn- 
ing, handed down from the famous school over which 
Alcuin presided at the great abbey of St Martin at Tours, 
continued to survive, and became the nucleus of the teach- 
General ing in which the university took its rise. But, in order 
cAusenof q,dequately to explain the remarkable development and 
novel character which that teaching assumed in the course 
uaiversi- centuries, it is necessary to take 

ties. account of the operation of certain more general causes to 
which the origin of the great majority of the earlier uni- 
versities may in common unhesitatingly be referred. These 
causes are — (1) the introduction of now subjects of study, 
as embodied in a new or revived literature ; (2) the adop- 
tion of new methods of teaching which were rendered 
necessary by tlie new studies ; (3) the growing tendency 
to organization which accompanied the development and 
consolidation of the European nationalities. 

That the earlier universities took their rise to a great 
extent in endeavours to obtain and provide instruction of 
a kind beyond the range of the monastic and cathedral 
schools appears to be very generally admitted, and this 
general fact has its value in assisting us to arrive at a 
conclusion with respect to the origin of the first European 
Risieof university, — that of Salerno in Italy, which became 
ttMi- known as a school of medicine as early as the 9th century. 
The circumstances of its rise are extremely obscure, and 
whether it was monastic or secular in its origin has been 
much disputed. One writer ^ derives its origin from an 
independent tradition of classical learning which continued 
to exist in Italy down to the lOtb centuiy. Another 
writer*^ maintains that it had its commencement in the 
teaching at the famous Benedictine monastery of Monte 
Cassino, where the study of medicine was undoubtedly 
pursued. But various facts may be urged in coutraven- 

^ He Hciizi, Vitoria Docutmntata detla Scuola Methca di Salerno^ 
ed. 1857, i> 145. 

^ Puccinottl, Sttfria ktWx Medicina, i. 317-326 


I tion of such a theory. The school at Saleruo, so far as 
its history can be traced, appears to have been entirely 
I a secular community ; it was distinguished also'el^ its 
I catholic 8i>irit, and, at a time when Jews were the object of 
religious persecution throughout Europe, members of this 
nationality were to be found both as teachers and learners 
at Salerna Situated, moreover, as it was on the sea- 
coast, its communication with the neighbouring island of 
Sicily was easy and frequent ; and it would accordingly 
seem far more probable that it was owing to the new 
knowledge gained from the Saracens, after their occupa- 
tion of that island, that Salerno acquired its reputation. 

It was by a band of these invaders that Bertharius, abbot 
of Monte Cassino, and the author of certain medical 
treatises, was massacred along with his monks in the year 
883 The Saracens were famed for their medical skill, 
and, by their translations of Galen and Hippocrates, did 
much to advance the study ; and, according to Jourdain,^ 
there were translations from the Arabic into Latin long 
before the time of Constantine the African, but these 
versions have perished. In the course of the 1 1 th century, 
under the teaching of Constantine the African (d. 1087), 
the celebrity of Salerno became diffused all over Europe, 
Ordericus Vitalis, who wrote in the first half of the 12th 
century, speaks of it. as then long famous. In 1231 it 
was constituted by the emperor Frederick XL the only 
school of medicine in the kingdom of Naples. 

It was at a considerable interval after the rise of the Te 
school at Salerno, about the year 1113, that Irnerius com- jf 
menced at Bologna bis lectures on the civil law. This][” 
instruction, again, was of a kind which the monastic and bc 
cathedral schools could not supply, and it also met a new 
and pressing want. The states of Lombardy were at tliis 
time rising rapidly in population and in wealth ; and the 
greater complexity of their political relations, their increas- 
ing manufactures and commerce, called for a more definite 
application of the principles embodied in the codes that 
had been handed down by Theodosius and J ustinian. But 
the distinctly secular character of this new study, and its 
intimate connexion with the claims and prerogatives of the 
Western emperor, aroused at first the susceptibilities of the 
lioman see, and for a time Bologna and its civilians were 
regarded by the church with distrust and even with alarm. 
These sentiments were not, however, of long du^^ion. In 
the year 1151 the appearance of the DectHum of Gratian, Dt 
largely compiled from spurious documents, invested the 
studios of the canonist with fresh importance ; and 
numerous decrees of past and almost forgotten pontiffs now 
claimed to take their stand side by side with the enact- 
ments contained in the Corpm Juris Cimlis, They con- 
stituted, in fact, the main basis of those new pretensions 
asserted with so much success by the popedom in the 
course of the 12th and 13th centuries. It was necessary, 
accordingly, that the Decretum should be known and 
studied beyond the walls of the monastery or the episcopal 
palace, and that its pages should receive authoritative ex- 
position at some common centre of instruction. Such a 
centre was to be found in Bologna. The needs of the 
secular student and of the ecclesiastical student were thus 
brought for a time into accord, and from the days of 
Irnerius down to the close of the 13th century we have 
satisfactory evidence that Bologna was generally reoognizod 
as the chief school both of the civil and the canon law.^ 

It has indeed been asserted that university degrees were 
instituted' there as early as the pontificate of Eugenius 
HI. (1145-53), but the statement rests on no good 
authority, and is in every way improbable, There is, 
however, another tradition which is in better harmony 

* Sur V Age et VOrigim des Traductions Latines, &c., p. 225. 

* l)«T)iae, Dio UmversiUUen, &c*, i. 48. 
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m- with th^ known facts. When Barbarossa marched his 
» forces into Italy on his memorable expedition of 1155, 
and rdksscrted those imperial claims which had so long 
lain dormant, the professors of the civil law and their 
^ scholars, but more especially the foreign students, gathered 
eats round the Western representative of the Roman Caesars, 
and besought his intervention in their favour in their 
relations with the citizens of Bologna. A large proportion 
of the students were probably from Germany ; and it did 
not escape Frederick’s penetration that the civilian might 
prove an invaluable ally in the assertion of liis imperial 
[)retensions. He received the suppliants graciously, and, 
finding that their grievances were real, especially against 
the landlords in wliose houses they were domiciled, he 
granted the foreign students substantial protection, by 
conferring on thorn certain special immunities and privi- 
leges (November 1158).^ These privileges were embodied 
in the celebrated Aufhentica^ llabtfa^ in the C(jrpus Juna 
CivUis of the empire (bk. iv. tit. J3), and were eventually 
extended so as to include all the other universities of Italy. 
Tn them we may discern the precedent for that state pro- 
tection of the university which, however essential at one 
time for the security and frecidom of the teacher and the 
taught, has been far from proving an unmixed benefit, — 
the influence which the civil power has thus been able to 
exert being too often wielded for the supj>ression of tliat 
very liberty of thought and inquiry from which the earlier 
universities derived in no small measure their im[>ortauce 
and their famrj. 

But, though there was a flourishing school of study, it 
is to be observed that Bologna did not possess a univeisity 
so early as 1158. Its first uni\orsity was not constituted 
until the close of the 1 2 th century. The “ universities ” 
at Bologna were, as Denifle has shown, really student guilds, 
\ formed under influences quite distinct from the protecting 
clauses of the AMtfiendca^ and suggested, as alreeidy noted, 
by the precedent of those foreign guilds which, in the 
course of the 12 th century, began to rise throughout 
western Europe. Tlicy had their origin in the absolute 
necessity, uiidiT which residents in a foreign city found 
themselves, of obtaining by combination that protection 
and those rights w'hicli they could not claim as citizens. 
These societies were modelled, JJenifle considers, not on 
the trade guiWs which rose in Bologna in the 13th century, 
but on the Teutonic guilds which arose nearly a century 
earlier in north-west(jrn Europe, being essentially “spon- 
taneous confederations of aliens on a foreign soil.” Ori- 
ginally, they did not include the native student clement. 

>o- The power resulting from this principle of combination, 
when superadded to tl^e ])rivileges conferred by Barbarossa, 
gave to the students of Bologna a superiority of which 
0 they were not slow to avail themselves. Under the leader- 
mu- ship of their rector, 1 hey extorted from the citirens con- 
-«• cessions which raised them from the condition of an op- 
pressed to that of a t pecially privileged class. The same 
])rinciple, when put in force against the professors, reduced 
the latter to a po.sition of humble deference to the very 
body whom they weie called upon to instruct, and im- 
parted to the entire university that essentially democratic 
character by which it was afterwards distinguished. It is 
not surprising that such advantages should have led to an 
imitation and extension of the principle by which they 
were obtained. Denifle considers that the “ universities ” 
at Bologna were at one time certainly more than four in 

^ See Savigny^ Ocach. d. rCm, Mecjtts, lu. 152, 491-492. See also 
Giesebrocht, Geach. d, Kaiaerzett (od. 1880), v. 51 -52. 'J’he story js 
preserved in a receutly discovered metrical composition descriptive of 
the history of Freilenck I.; see Sdzimgaberichtc d. /Jamach. Akati. d. 
Wiaaenaeha/t, PhU.-Jiut. Klaaae^ 1879, ii. *285. Its authenticity is 
' r'alled in question by Denifle, but it would seem to be quite in har- 
mony with the known facts. 
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number, and we know that the Italian students alone were 
subdivided into two, — the Tuscans and the Lombards. In Otlier 
the centres formed by secession from the parent body a similar 
like subdivision took place. At Vercelli there were four 
“ universitates,” composed respectively of Italians, Eng- 
lish, Provcriijals, and G or mans ; at Padua there were 
similar divisions into Italians, French (v.c., FmnngmsR^ 
comprising both English and Normans), Proveuqals (in- 
cluding Spaniards and Catalans). When accordingly we 
learn from Odol’red that in tlio time of the eminent jurist 
Azo, who lectured at Bologna about 1200, the number of 
the students there amounted to some ten thoiiuand, of 
whom the majority wore foreigners, it seems reasonable to 
conclude that the number of these eontederations of students 
(“ Bocietates scholariiim ”) at Bologna was yet greater. 

It is certain that tliey WTre not formed simultaneously, 
but, similarly to the free guilds, one after the other, — the 
last in Older being that ol the Tuscuns, which was com- 
posed of students from Tuscany, the Campagna, and 
Rome. Nor are we, again, to look upon them as in any 
w^ay the outcome of those democratic principles w^hich 
found favour in Bologna, but rather as ouginating in the 
tmditional home associations of the foreign students, 
fostered, however, by the pcculiai conditions of their 
university life. As the Tuscan division (the ono least in 
sympathy, in most respects, with Teutonic institutions) 
w’^as the last formed, so, Denifle conjectures, the German 
“ university ” may have introduced the conception wdiich 
was successively adopted by the other nationalities. 

In marked resemblance to the guilds, these confederations Thi* 
were presided over by a common head, — the “lector schola- rector. 
Hum,’’ an obvious imitation of the “rector societatum ” or 
“ artium ” of the guild, but to bo carefully distinguished 
from the “ rector scliolarurii,” or director ot the studies, with 
whoso function the former officer had, at this time, nothing 
in common. Like the guilds, again, the different nations 
were represented by their “consiliarn,” a deliberative 
assembly with whom the rector habitually took counsel. 

While recogni’'ing the essentially democratic character of Mature 
the constitution of these communities, it is to be remem- ape ot the 
bered that the students, unlike the majority at J’aris and 
later universities, were mostly at this time of mature 
years. As the civil lawr and the canon law were at first 
the only branches of study, the class whom lliey attiacted 
were often men already filling ollice in some department 
of the church or state, — archdeacons, the heads of schools, 
canon-s of cathedrals, and like functionaries forming a con- 
siderable element in the aggregate. It lias been observed, 
indeed, that the permission aci'orded them by Frederick I. 
cf choosing, in all eases of dispute, then* own tribunal, 
thus constituting tliern, to a great extent, siiv juris, seems 
to presuiipose a certain maturity of judgment among those 
on whom this discretionary ])owcr w'as bestowed. 

With the middle of the 13th century, these various con Amal^’a- 
federations became blended, for the first time, into one or <>* 
other of the two great divisions already referred to, those of 
theUltramontani and the Citramontani, JohamicsdeYarariis •• 

being rector t)f the former and Pantaloon de Vcnctiis of the two 
latter. Innocent IV., in according his sanctum tu the new tlivision«. 
statutes of the university in 1253, icfers to them as drawn 
up by the “ rectores et universitas .scholarium Bononicn- 
sium.” With the coiumencenient of the IGtli century, the 
two coi potations wore combintni uiidci one rector. 

About the year 1200 were formed the two faculties of 
medicine and philosophy (or the arts-), the former fieing nistitutcd. 


® The ai’tH c*oun*e of Htudy was that icprcseiited by the aiiriciit 
trimuvi (».<*., graiimiar, logic, aotl rhetoric) and tliu quadnviwin> (t c , 
arithmetic, geometry, miisif, aiul astronomy), a.s htiuded down from 
the schools of the Ilotnan empire. See ,1. B. Mullmger, History 
the University of Camhrulge, i. 24-27. 
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somewhat the earlier., It was developed, as that of the 
civil law had been developed, by a succession of able 
teachers, among whom Thaddeus Alderottus was especially 
eminent. The faculty of arts, down to the 14th century, 
scarcely attained to equal eminence. The teaching of 
theology remained for a long time exclusively in the hands 
of the Dominicans; and it was not until the year 1360 
that Tnnoiient VI. recognized the university a.s a “stadium 
genorale ” in this branch, — in other words, as a place of 
theological education for all students, with the power of 
conferring degrees of universal validity. 

In the year 1371 the cardinal legate, Anglicus, compiled, 
as chief director of ecclesiastical affairs in the city, an 
account of the university, which ho presented to Urban Y, 
The informatioTi it supplies is, however, defective, owing 
to the fact tliat only the profes.sor 8 who were in receipt of 
salaries from the municipality are mentioned. Of these 
there were twelve of civil law and six of canon law ; three 
of medicine, three of practical medicine, and one of sur- 
gery ; two of logic, and one each of astrology, rhetoric, 
and notarial practice. The professors of th'*oiogy, who, as 
njembers of the religious orders, received no state remunera- 
tion, are unmentioned. 

Oolleges existed at Bologna at a very early date, but it 
is not until the 14th century that we find them possessing 
any organization. They were designed solely for neces- 
sitous students, not being natives of Bologna. A separate 
hou.se, with a certain fund for the maintenance of a speci- 
fied number of scholars, was all that w^as originally con- 
templated. Such was the ohameter of that founded by 
Zoen, bishop of Avignon, in February 1256 (O.S.), the 
same month and year, it is to be noted, in which the Sor- 
bonne was founded in Paris. It was designed for the 
maintenance of eight scholars from the province of Avignon, 
under the supervision of three canons of the cliurch, main- 
taining themselves in the university. Each scholar was to 
receive 24 Bolognese lire annually for five 3 'ears. The 
college of Brescia w'as founded in 1326 by William of 
Brescia, archdeacon of Bologna, for poor foreign students 
without distinction as to nationality. The Spanish college, 
founded in 1364, for twenty-four Spanish scholars and two 
chaplains. i.s noted by Denifle as the one college founded 
in mediaeval times which still exists on the Continent. 

Of the general fact that the early universities ro.se in 
response to new wants the commencement of the uni- 
versity of Paris supplies us with a further illustration. 
The study of logic, wdiich, prior to the 1 2th century, was 
founded exclusively on one or tw'o meagre compends, 
received about the year 1 1 00 , on two occasions, a power- 
ful .stimulus, — in the first instance, from the memorable 
controversy between Lanfranc and Berengar ; in the 
second, from the no less famous controversy liotween 
Anselm and RoscelUniis. A belief sprang up that an 
intelligent apprehension of spiritual truth depended on a 
correct use of, prescribed methods of argumentation. 
Dialectic was looked upon as “ the science of sciences ” ; 
and, when, somewhere in the first decade of the 12 th 
century, William of Champeaux opened in Paris a school 
for the more advanced study of dialectic as an art, his 
teaching was attended with marked success. Among his 
pui>ils was Abelard, in whose hands the study made a yet 
more notable advance ; so that, by the middle of the cen- 
tury, we find John of Salisbury, on returning from the 
French capital to England, relating with astonishment, 
not unmingied with contempt, bow all learned Paris had 
gone well nigh mad in its pursuit and practice of the new 
dialectic. 

Abelard tau|i;ht in the first instance at the cathedral 
school at Notre Dame, and subsequently at the schools on 
the Montague Sainte-Qenevii&ve, of which he was the 


founder, and where he imparted, to logic its new devjerltq;^ . 
ment But itt 1147 the secular canons of 8 te, 
gave place to canons rogular from Si Victor ; and* hence* 
forth the school on the former foundation was merely m, 
school for the teaching of, theology, and was attended only ' . 
by the members of the house. ^ The schools out of whii^h 
the university arose were those attached to the cathedral 
oil the tie de la Cite, and presided over by the chancellor, 

— a dignitary who must be carefully distinguish^ from 
the later chancellor of the uni\ ersity. For a long time 
the teachers lived in separate houses on the island, and it , 
was only by degrees tliat they combined themselves into a ^ 
society, and that special buildings were constructed for^ 
their class-work. But the flame which Abelard’s teaching 
had kindled was not destined to expire. Among his ' 
pupils was Peter Lombard, who was bishop of Paris inLbr 
1159, and widely known to posterity as the compiler of 
the famous volume of the Smtmres. The design of this 
work was to place before the student, in as strictly logical 
a form as practicable, the views {snitentm) of the fathers , 
and all the great doctors of the church upon the chief and 
most difficult points in the Christian belief. Conceived 
with the purpose of allaying and preventing, it really 
stimulated, controversy. The logicians seized upon it as a 
great storehouse of indisputable major premises, on which 
they argued with renewed energy and with endless 
ingenuity of dialectical refinement ; and u[)on this new 
compendium of theological doctrine, which became the 
text- book of the Middle Ages, the sclioolmen, in their 
successive treatises super Sententias, expended a consider- 
able share of that subtlety and labour which still excite the 
astonishment of the student of metaphysical literature. 

It is in the.se prominent features in the history of these Ri* 
early universities — the development of new methods ofotl 
instruction concurrently with the appearance of new®®**^ 
material for their application — that w^e find the most'^**’ 
probable solution of the question as to how the university, 
as distinguished from the older cathedral or monastic 
schools, was first formed. In a similar manner, it seems 
probable, the majority of the earlier universities of Italy — 
Keggio, Modena, Vicenza, Padua, and Vercclli — arose, for 
they had their origin independently alike of the civil and 
the papal authority. Instances, it is true, occur, which 
cannot be referred to this spontaneous moRi of growth. 
The university of Naples, for example, was founded solely 
by the fiat of the emperor Frederick 11. in the year 1224 ; 
and, it we may rely upon the documents cited by Denifle, 
Innocent IV. about the year 1245 founded in connexion 
with the curia a “studium generate, which was attached to 
the papal court, and followed it wlxen removed from Borne, 
very much as the Palace School of Cliarles the Great aq- 
companiod that monarch on his progresses. \ 

As the university of Paris became the model, not onljO 
for the universities of France north of the Loire, but also\* 
for the great majority of those of central Europe as well ^ 
as for Oxford and Cambridge, some account of its early 
organization will here be indispensable. Such an account p 
is rendered still further necessary by the fact that the 
recent and almost exhaustive researches of Denifle, the 
Dominican father, have led him to conclusions which on 
some important points run altoj^ther counter to those sanc- 
tioned by the high authority of Savigny. 

The original university, as already stated, took its rise 
entir ely ou t o f the movement carried on b y teachers on lihe 

^ The view vf ’Hiorot (De VOr^ameatwii de VEnsdgnmmt dans 
VVniveraHS de Parts, pp. 4-7) tliat tlie miiverHity arose out of stiQm* 
binatiou of these several schools ia rejected by ]>enifie (sefi DU Vni* 
vcrsiUUen, &c., i 653-694). 

^ Where the words studium generate are placed within marks of 
quotation they occur in the, original charter ot foundation of tlie cin$« 
versity referr^ to. 
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i Maud, who taught »)y virtue of the licence conferred by 
the chancellor of the cathedral. In the eecond decade of 
the ] 3th century, it is true, we find masters withdrawing 
themselves from his authority by repairing to the left bank 
lettS. of ^e Seine and placing themselves under the jurisdiction 
6f the abbot of the monastery of Ste Genevieve ; and in 
1255 this dignitary is to be found appointing a chancellor 
whose duty it should be to confer “ licentia docendi ” on 
those candidates who were desirous of opening schools in 
that district. But it was around the bestowal of this licence 
‘ by the chancellor of Notre Dame, on the lie de la Cice, 

* that Jbhe university pf Paris grew up. It is in this licence 
that the whole significance of the master of arts degree is 
contained ; for what is technically known as admission to 
that degree was really nothing more nor less than receiving 
the chancellor's permission to ** incept,” and by “ incep- 
tion ” was implied the master’s formal entrance upon, and 
commencement of, the functions of a duly licensed teacher, 
and his recognition as such by his brothers in the profes- 
sion. The previous stage of his academic career, that of 
helor bachelordom, had been one of apprenticeship for the 
rts. mastership ; and his emancipation from this state was 
symbolized by placing the magisterial cap {bireila) upon 
' his head, a ceremony which, in imitation of the old Kornan 
ceremony of manumission, was performed by his former 
instructor, “ under whom ” he was said to incei)t. He 
then gave a formal inaugural lecture, and, after this proof 
of magisterial capacity, was welcomed into the society of 
his professional brethren with set speeches, and took his 
seat in his master’s chair. 

uni- This community of teachers of recognized fitness did not 
ity in itself sullice to constitute a university, but some time 
between the years 1150 and 1170, the period when the 
Sentmcf^s of Peter Lombard W'ere given to the world, the 
university of Paris came formally into being. Its first 
written statutes were not, however, compiled until about 
tho year 1208, and it was not until long after that date 
that it possessed a “ rector.” Its earliest recognition as a 
legal corporation belongs to about the year 1211, when a 
brief of Innocent III. empowered it to elect a proctor to 
be its representative at tho papal court. By this permis- 
sion it obtained the light to sue or to be sued m a court 
of justice ftj; a corporate body. 

i- This papal rec< ignition was, however, very far from im- 
les plying the episcopal recognition, and tho earlier history of 
the new community exhibits it as in continual conflict 
alike with tho chancellor, the bishop, and the cathedral 
jIoj)- chapter of Paris, by all of whom it was regarded os a 
t. centre of insubordination and doctrinal licence. Had it 
not been, indeed, for the papal aid, the university would 
probably not have survived the contest; but with that 
powerful assistance it came to be regarded as the great 
Transalpine centre of orthodox theological teacliing. 
Successive pontiffs, down to tho great schism of 1378, 
mode it one of the foremost points of their jiolicy to 
cultivate friendly and confidential relations with the 
authorities of tho university of Paris, and systematicully to 
discourage the formation of theological faculties at other 
centres. In 12ljl Gregory IX., in tho bull Pu.ren>i Seieti- 
fiarum, gave full recognition to the right of the several 
faculties to regulate and modify the constitution of the 
entire university, — a formal sanction which, in Denifle’s 
opinion, rendered the bull in question the JVIagna Charta 
of tho university. 

In comparing the relative antiquity of the universities 
, of Paris and Bologna, it is difficult to give an unqualified 
decision. The university of masters at tlie former w'as 
probably slightly anterior, to the university of students at 
the latter ; but there is good reason for believing that 
^ Paf is, in reducing its traditional customs to statutory form, 


largely availed itself of the precedents afforded by the 
already existing code of the Transalpine centre, while its 
rectorship, proctorships, and four “ nations ” ore all clearly 
distinct adaptations of the corresponding divisions at 
Bologna. These nations, which included both professors The 
and scholars, w^ere — (1) the French nation, composed, in 
addition to the native element, of Spaniards, Italians, and 
Greeks ; (2) the Picard nation, representing the students 
from the north-east and from the Netherlands ; (3) 
the Norman nation ; (4) the English nation, comprising, 
besides students from the provinces under English rule, 
those from England, Ireland, Scotland, and Germany. 

These several nations first came into existence some time 
before the year 1219, and all belonged to the faculty 
of arts; but the fully developed university was divided 
into four faculties,- - three “ suijcrior,” viz , those of theo 
canon law, and medicine, and one “ inferior,” that of 
arts. The head of each faculty wus the dean ; the head 
of each nation was tho proctor. The rector, who in the 
first instance was head of tho faculty of arts, by whom ho 
w»as elected, was eventually hea<l of the whole university. 

Each of the nations and each of the superior faculties, 
while subject to the general authority which he represented, 
was, like a royal colony, in a great measure self-governed, 
and made statutes which were binding simply on its own 
members. Congregations of the faculty of arts were pre- 
sided over by tho rector, wd)o discharged tho same function 
wdien general congregations of the wdiolo academic com- 
munity were convened In the former the votes on any 
question were taken by nations, in the latter by faculties 
and nations. Only “regents,’’ that is, masters actually 
engaged in teaching, liad any right to bo jirescnt or to vote 
in congregations. Neither the entire uuiveiMty nor the 
separate faculties liad thus, it will be seen, originally a 
common head, and it wm not until the middle of the 14th 
century that the rector became the head of the collective 
university, by the incorporation under him, first, of the 
stuaents of the canon law' and of medicine (which took 
place about thu end of the 13th century), and, secondly, of 
the theologians, wdich took place about half a century 
later. 

Apart from the broad differences in their organization, Pims mni 
the very conception of learning, it will bo observed, was Bologna 
different at Ihilogna from what it was at l^aris In the 
former it w’as entirely professional,-— designed, that is to 
say, to jircpare the student lor a delinito and practical 
career in after life; in the latter it was sought to provide 
a general mental training, and to attract tlic learner to 
studie.s which were sjieculative ratlier than practical. In 
the secpiel, the less mercenary spirit in which I’aris culti- 
vated knowledge added lunneiiaely to her influence and 
reputation. The university became known as the great 
school where theology w'as studied in its most scientific 
spirit; and tho decisions of its great doctoi,s upon those 
abstruse questions which absorbed so much of tlic highest 
intellectual activity of the Middle Agc's wen' legaided as 
almost final. Tlie popes themselves, altlmneh averse from Papal 
theological controversies, deemed it expedic'iit to cultivate Hfj’y 
friendly relations with a centre of such imjiortance for tho 
purpose of he»*uring their influence in a yet wider field. i,„ivpr- 
Down therefore to the time of the great schism (1378), bities. 
they at once c^finciliated tlie university of I'aris and con- 
sulted w’hat they deemed to be the interests of the Bonian 
see, by discouraging tho creation of faculties of theology 
elsewhere. The apjiarcnt exceptions to this poliry are 
easily explaine>i* : the four faeulti.es of theology which they 
sanction^ in Italy-- Fisa (1343), Florence (J 349), Bologna 
(1362), and Padua ( J 363)- were designed to benefit the 
Italian monasteries, by saving tho monks the expense and 
dangers of a long journev beyond the Alps ; while that at 
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Toulouse (1229) took its rise under circumstances entirely 
exceptional, boilig designed as a bulwark against the heresy 
of the Albigenses. The popes, on the other hand, favoured 
the creation of new faculties of law, and especially of the 
canon law, as the latter represented the source from which 
Home derived her most warndy contested powers and pre- 
rogatives. The effects of this twofold policy w^ere suffici- 
ently intelligible : the withholding of each charter which 
It was sought to obtain for a new school of theology only 
served to augment the numbers that flocked to Paris ; the 
bestowal of each new charter for a faculty of law served in 
like majiner to divert a certain proportionate number from 
Bologna. These facts enable us to understand how it is 
that, in the 13lh and 14th centuries, we find, even in 
France, a larger number of universities created after the 
model of Bologna than after that of I'aris. 

In their earliest stage, however, the importance of these 
new institutions was but iiu])erfectly discerned alike by the 
civil and the ecclesiastical power, and the first four uni- 
versities of Italy, after Bologna, rose into existence, like 
Bologna itself, without a charter from either pope or om- 
Pounda- ]»eror. Of these the first woie those of Ileggio and 
tion of IVlodcna, both of which are to be found mentioned as 
Siirof of civil law before tlic close of the 1 2th century. 

Keggio ^I’be latter, throughout the 1‘lth century, appears to have 
and been resorted to by teachers ol sufficient eminence to form 
Modena, q, flourisliing school, composed of students not only from 
the city itself, but also from a considc'rablc distance. Both 
of them would seem to have been formed independently 
Vicenza, of Bologna, but the university of Vicenza was probably the 
outcome of a migration of the students from the former 
city, wdiich took place in the year 1204. In the course of 
the century Vicenza attained to considerable prosperity; 
its students wore divided into four nations, each with its 
ow^n rector ; and in 12G1 it included in its professoriate 
teachers, not only of the civil law, but also of medicine, 
Podna, grammar, and dialectic. The university of Padua was 
founded in 1222 as the direct result of the migration of a 
considerable number of students from Bologna. Some 
writers, indeed, have inferred that the “ studium ” in the 
latter city was transferred in its entirety, but the continued 
residence of a certain proportion in Bologna is proved by 
the fact that two years later wo find them appealing to 
Honor! us 111. in a dispute witli the civic authorities. Tn 
the ye«.. 1228 the students of Padua were compelled by 
circumstances to transfer their residence to Vorcelli, and 
the latter city guaranteed them, besides other privileges, 
the right to rent no less than five hundred lodging-houses 
at a fixed rental for a [leriod of eight years. At first Padua 
was a scliov)! only of the civil and canon law ; and during 
the oppressive tyranny of Ezzeliu (1237-1260) the uni- 
versity maintained its existence with some difficulty. But 
in the latter part of the century it incorj»orated the faculties 
of grammar, rhetoric, and medicine, and became known as 
one of the most flourishing schools of Italy, and a great 
centre of the Dominicans, at that time among the most 
active promoters of learning. 

^Tttpleti,^ The university of Naples w^as founded by the emperor 
Frederick 11. in the year 1225, as a school of theology, 
jurisprudence, the arts, and medicine, — ^liis design being 
that his subjects in the kingdom of Naples should find in 
the capital adequate instruction in every branch of learn- 
ing, and not be compelled in the pursuit of knowledge to 
have recourse to foreign nations or to beg in other lands.” 
In the year 1231, how^ever, he decreed that the faculty of 
medicine should cease to exist, and that the study should 
be pursued nowhere in the kingdom but at Salerno The 
university neven attained to much eminence, and aftei the 
death of Frederick came for a time altogether to an end, 
but was restored in 1258 by King Manfred. In 1266 its 


faculty of medicine was reconstituted, and from 1272^74 
Thomas Aquinas was one of its teachers of theology,^ The 
commencement of the university of Verceili belongs to Ven 
about the >ear 1228 ; it probably included, like Naples, 
all the faculties, but would seem to have been regarded 
w>^ith little favour by the Roman see, and by the year 1372 
had ceased to exist, although mention of colleges of law 
and medicine is to be found after that date. The two 
universities of Piacenza and Pavia stand in close con- Piw 
noxion with each other. The former is noted by Denifle as 
the earliest in Italy which was founded by virtue of a 
i»apal charter (6th February 1248), although the scheme 
remained for a long time inoperative. At length, in the 
year 1398, the university was reconstituted by Giovanni 
Galeazzo Visconti, duke of Milan, who in the same year 
caused the university of Pavia to be iranvsferred thither. 
Piacenza now became the scene of a sudden but short- 
lived academic prosperity. We are told of no less than 
twenty-seven professors of the civil law, — among them the 
celebiated Baidus ; of twenty-two professors of medicine ; 
of professors of philosophy, astrology, grammar, and 
rhetoric, and of lecturers on Seneca and Dante. The faculty 
of theology would appear, however, never to have been duly 
constituted, and but one lecturer in this faculty is mentioned. 
With the death of Galeazzo in 1402, this precarious activity 
came suddenly to an end; and in 1404 tlio university had 
! ceased to exist. Its history is, indeed, unintelligible, un- 
less taken in conjunction with that of Pavia. Even before Ps 
Trnerius taught at Bologna, Pavia had been widely known 
as a seat of legal studies, and more especially of the Lom- 
bard law, although the evidence is wanting which would 
servo to establish a direct connexion between this early 
school and the university which was founded there in 
1361, by virtue of the charter granted by the emperor 
Charles IV. The new “studium” included faculties of 
jurisprudence, philosophy, medicine, and the arts, and its 
students were formally taken under the imperial protec- 
tion, and endowed with jirivileges identical with those 
which had been granted to Paris, Bologna, Oxford, Orleans, 
and Montpellier ; but its existence in Pavia was suddenly 
suspended by the removal, above noted, of its students to 
Piacenza. It shared again in the decline which overtook 
the university of Piacenza after tlie death of Giovanni 
Galeazzo, and during the period from 140^ vO 1412 it 
altogether ceased to exist. But m October 1412 the 
lectures were recommenced, and the university entered 
upon the most brilliant period of its existence. Its pro- 
fessors throughout the 15th century were men of distin- 
guished ability, attracted by munificent salaries such as 
but few other universities could offer, while in the number 
of students who resorted thither from other countries, and 
more especially for the study of the civil law, Pavia had no 
rival in Italy but Padua. Arezzo appears to have been j 
known as a centre of the same study so early as 1215, and 
its earliest statutes are assigned to the year 1255. By 
that time it had become a school of arts ond medicine also ; 
but for a considerable period after it was almost entirely 
deserted, and is almost unmentioned until the year 1338, 
when it ac(]uired new importance by the accession of 
several eminent jurists from Bologna. In May 1355 it 
received its charter as a studium gencrale from Charles IV, 
After the year 1373 the school gradually dwindled, al- 
though it did not become altogether extinct until about 
the year 1470. The university of Rome (which is to be 
carefully distinguished from the school attached to the 
curia) owed its foundation (1303) to Boniface VIII,, and 
was especially designed by that pontifi for the benefit of 
the poor foreign students sojourning in the capital. It 
originally included all the faculties ; but in 1318 John 
XXIL decreed that it should possess the power of confer^ 
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ring degrees only in the canon and civil law. The uni- 
versity maintained its existence throughout the period of 
the wwidence of the popes at Avignon (see Popedom), and 
under the patronage of Leo X. could boast in 1514 of no 
• leas than eighty professors. This imposing array would 
seem, however, to be but a fallacious test of the prosperity 
of the academic community, for it is stated that many of 
the professors, owing to the imperfect manner in which 
they were protected in their privileges, were in the receipt 
of such insufficient fees that they w’ero compelled to com- 
bine other employments with that of lecturing in order to 
support themselves. An appeal addressed to Leo X. in 
the year 1513 represents the number of students as so 
small as to be sometimes exceeded by that of the lecturers 
ut quandoque plures sint qui legant quam qui audiant ”). 
Scarcely any of the universities in Italy in the 14th 
>erugia, century attracted a larger concour.«?e than that of Perugia, 
where the study chiefly cultivated w^as that of the civil 
law. The university received its charter as a atiidium 
generale from Clement V. in the year 1308, but had 
already in 1306 been formally recognized by the civic 
authorities, by whom it was commended to the special care 
and protection of the “ podesta.” In common with the rest 
of the Italian universities, it suffered severely from the 
great plague of 1348-49 ; but in 1355 it received new 
privileges from the emperor, and in 1362 its first college, 
dedicated to Gregory the Great, was founded by the bishop 
Previso, of Perugia. The university of Treviso, which received its 
charter from Frederick the Fair in 1318, was of little 
celebrity and but short duration. It is doubtful, indeed, 
whether it continued to exist after the city became subject 
to the republic of Venice in the year 1339 ; but in 1109 
thfe Venetian senate issued a decree that no subjects of 
the republic should resort for study to any city in its 
dominions save that of Padua, and from this date the 
studium at Treviso must be held to have been no longer in 
existence. The circumstances of the rise of the university 
Florence, of Florence arc unknown, but the earliest evidence of 
academic instruction belongs to the year 1320. The dis- 
fiersion of the university of iiologna, in the March and April 
of the following year, afforded a favourable opportunity for 
the creation of a studium generale, but the necessary 
measures wore taken somewhat tardily, and in the mean- 
time the^greater number of the Bolognese students had 
be taken^hem selves to Siena. The charter of foundation 
for Florence was accordingly not granted until 31st May 
1349, when Clement VI. decreed that there should be in- 
stituted a stadium generale in theology, jurisprudence, 
medicine, and every other recognized faculty of learning, 
the teachers to be jirofessors who had obtained the degree 
of doctor or master (uther at Bologna or I’aris, or “some 
other stiiilium generale of celebrity.” On 2d .January 
1364 the university also obtained the grant of imperial 
* privileges from Charles IV. On 14 th February 1388 it 
adopted a body of statutes which are still ejctant, and 
afford an interesting study in connexion with the uni- 
versity history of the period. The university now' entered 
upon that brilliant [leriod in its history whicli w'as destined 
to so summaiy an extinction. “ It is almost touching,” 
says Denifle, “ to note Jiow untiringly Florence exerted 
herself at this period to attract as teachers to lier schools 
the great masters of the sciences and learning.” In the 
year 1472, however, under the influence of Lorenzo de* 
Medici, it was decided that Florence was not a convenient 
seat for a university, and its students were removed to 
Pisa. The commencement of the university of Siena 
belongs to about the year 1241, but its charter was first 
granted by the emperor Charles TV., at the petition of the 
citizens, in the year 1357. It was founded as a studium 
generale in jurisprudence, the arts, and medicine. The 


imperial charter was confirmed by Gregory XIL in 1408, 
and the various bulls relating to the university which he 
subsequently issued afford a good illustration of the con- 
ditions of academic life in these times, llcsidcnce on the 
part of the students appears to have been sometimes dis- 
jiensed W'ith. The bishop of Siena was nominated chan- 
cellor of the university, just as, says the bull, ho had been 
appointed to that office by the imperial authority. The 
graduates were to be admitted to the same privileges as 
those of Bologna or Paris ; and a faculty of theology was 
added to the curriculum of studies. The university of 
Ferrara oives its foundation to the house of Este,— Alberto, Fcirara, 
marquis of Este, having obtained from Boniface IX. in 
1391 a charter couched in terms precisely similar to those 
of the charter for Pisa. In the first half of the 15th 
century the university was adorned by tlie presence of 
se.veral distinguished luimanists, but its fortunes were 
singularly cliequered, and it W’ould appear for a certain 
period to have been altogether extinct. It was, however, 
re.stored, and became in the latter part of the century one 
of the most celebrated of the universities of Italy. In the 
year 1474 its circle of btudies comprised all the existing 
faculties, and it numbered no less than fifty-one profes- 
sors or lecturers. In later times Ferrara has been noted 
chiefly as a sclior)! of medicine. 

Of the univerKsities modelled on that of Paris, Oxford Oxford, 
would appear to have been the earliest, and the manner 
of its development was probably similar. Certain schools, 
opened within the ]>rccincts of the dissolved nunnery of St 
Fridesw'yde and of Oscncy abbey, are supposed to have been 
the nucleus round which the university grew up. In the 
year 1133 one Robert Pullen, a tlieologian of considerable 
eminence (but wdiether an Englislirnan or a Breton is un- 
certain). arrived from Paris, and delivered lec'tiires on the 
Bible, He W'as follow’od a Jew years later by Vacarius, a 
native of Lombardy, who as a student at Bologna had 
inherited the tradition of the teaching of Trnerius. Al- 
though both the pope and King Stephen regarded the 
civil law at this time wdtli considerable distrust, Vacarius 
maintained his ground, and the study became one of the 
recognized faculties at Oxford. Tow'ards the close of the 
12th century Giraldus (^ambrensis describes the town as a 
place “ where the clergy in England chiefly flourished and 
excelled in clerkly lore.” In one rebjject, indeed, Oxford 
w'as more favoured than even Pans, for the town auth- 
orities could not pretend to assert any right of interference 
wdth the university such as that to which the French 
inouarch and the court frequently laid claim. In the 13th 
century mention first occurs of university “ chests,” esiieci- 
ally tlic Fndeswyde chest, wdiich w'ere benefactions de- 
signed as funds for the assistance of poor students. Halls, 
or places of licensed residence for students, also began to 
be established. In the year 1257, when the bishoj* of 
Linc'oln, as diocesan, had trenched too closely on the 
liberties of the community, the deputies from Oxford, 
when preferring their appeal to the king at St Albans, 
could venture to sjieak of the university as “ schola secunda 
ecclesue,” or second only to Paris. Its numbers about this 
time were probably some three thousand ; but it w'as essenti- 
ally a fluctuating body, and wdioncver plague or tumult led 
to a temporary dispejrsion a serious diminution in its 
numerical strength generally ensued for some time after. 
Against such vicissitude.s the foundation of colleges proved 
the most effectual remedy. Ot these the three earliest 
were University College, founded in 1249 by William oi 
Durham; Balliol College, founded about 1263 by John 
Balliol, the father of tlie king of Scotland of the same 
name ; and Merton College, founded in 1264. The last- 
named is especially notable as associated with a new con- 
ception of university education, namely, that of collegiate 
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discipline for tbe secdar clergy, instead of for any one of 
the religious orders, for whose sole benefit all similar 
foundations had hitherto been designed* The statutes 
given to the society by Walter de Merton are not less 
noteworthy, as characterized not only by breadth of con- 
ception, but also by a careful and discriminating attention 
to detail, which led to their adoption as the model for 
later colleges, not only at Oxford but at Cambridge. Of 
the service rendered by these foundations to the university 
at large we have significant proof in the fact that, although 
representing only a small numerical minority in the 
academic community at large, their members soon ob- 
tained a considerable preponderance in the administration 
of affairs. 

The university of Cambridge, although it rose into 
existence somewhat later than Oxford, may reasonably be 
held to have had its origin in the same century. There 
was probably a certain amount of educational work 
carried on by the canons of the church of St Giles, whiph 
gradually developed into the instruction belonging to a 
regular studium. In the year 1112 the canons crossed 
the river and took up thoir residence in the new priory in 
Barnwell, and their work of instruction acquired addi- 
tional importance. Then, as early as the year 1224, the 
Franciscans established themselves in the town, and, some- 
what less than half a century later, were followed by the 
Dominicans. At both the English universities, as at 
Paris, the Mendicants and other religious orders were 
admitted to degrees, a privilege which, until the year 1337* 
was extended to them at no other university. Their 
interest in and influence at those three centres was con- 
sequently proportionably great. In the years 1231 and 
1233 certain royal and papal letters aftbrd satisfactory 
proof that by that time the university of Cambridge w^as 
already an organized body with a chancellor at its head; 
and in 1229 and 1231 its numbers were largely augmented 
by migrations from Paris and from Oxford. Cambridge, 
however, in its turn suffered from emigration ; while in 
the year 1201, and again in 1322, the records of the uni- 
versity were wantonly burnt by the townsmen. Through- 
out the 13th century, indeed, the university was still only 
a very slightly and imperfectly organized community. Its 
endow^rnents were of the most slender kind ; it had no 
systematic code for the government of its members ; the 
supervision of the students was very imperfectly provided 
for. An important step in the direction of reform in this 
last respect was, however, made in the year 1276, when 
an ordinance was passed requiring that every one who 
claimed to be recognized as a scholar should have a fixed 
master within fifteen days after his entry into the uni- 
versity. Hut tlio feature which most served to give per- 
manence and cohesion to the entire community was, as at 
Oxford, the institution of collogoa. The earliest of these 
was Feterhousc, first founded as a separate institution by 
Hugh Balsham, bishop of Ely, in the year 1286, with a 
code which was little more than a transcript of that given 
by Walter de Merton to his scholars at Oxford. About 
forty years later was founded Michaelhouse, and at nearly 
the same time (1326) Edward 11. instituted his foundation 
of king's scholars,” afterwards forming the community 
of King's Hall. Both these societies in the 16th century 
were merged in Trinity College. To those succeeded Pem- 
broke Hall (1347) and Gonville Hall (1348). All these 
colleges, although by no means conceived in a spirit of 
hostility to either the monastic or the Mendicant orders, 
were expressly designed for the benefit of the secular 
clergy. The foundation of Trinity Hitll (1350) by Bishop 
Bateman, on the other hand, as a school of civil and canon 
law was probably designed to further ultramontane in- 
terests. That of Corpus Christi (1352), the outcome of 


the liberality of a ^oild of Cambridge towxijiaieh, 
oeived with the combined object of providing a house 'of 
education for the clergy, and at the same time securing the 
regular performance of masses for the benefit of the souls 
of departed membeirs of the guild. But both Trinity Hall , 
and Corpus Christi College, as well as Claris Hall, founded 
in 1359, were to a groat extent indebted for their origin 
to the ravages caused among the clergy by the great plague , ' 
of 1349. 

Turning to France, or rather to the territory included Moat* 
within the boundaries of modern France, we find Mont- 
pellier a recognized school pf medical science as early as 
the 12tb century. William VIII., lord of Montpellier, in 
the year 1181 proclaimed it a school of free resort, where , 
any teacher of medical science, from whatever country, 
might give instruction. Before the end of the century it 
possessed also a faculty of jurisprudence, a branch of learn- 
ing for which it afterwards became famed. The University 
of medicine and that of law continued, however, to be totally 
distinct bodies with different constitutions. Petrarch was 
sent by his father to Montpellier to study the civil law. 

On 26th October 1289 Montpellier was raised by Nicholas 
IV. to the rank of a “ studium generale,” a mark of favour 
I which, in a region where papal infiuence was so potent, 
resulted in a considerable accession of prosperity. The 
university also now included a faculty of arts ; and there 
is satisfactory evidence of the existence of a faculty of 
theology before the close of the 14th century, although not 
formally recognized by the pope before the year 1421. In 
the course of the same century several collcge^s for i»oor 
students wore also founded. The university of Toulouse Toulou 
is to bo noted as the first founded in any country by virtue 
of a papal charter. It took its rise in the efforts of Rome 
for the 8up[>re88ion of the Albigonsian heresy, and its 
foundation formed one of the articles of the conditions 
of peace imposed by Louis IX. on Count Raymond of 
Toulouse. In the year 1233 it first acquired its full 
privileges os a “ studium generale ” by virtue of a charter 
given by Gregory IX, This pontiff watched over the uni- 
versity with especial solicitude, and through his exertions 
it soon became a noted centre of theological and especially 
of Dominican teaching. As a scliool of arts, jurisprudence, 
and medicine, although faculties of each exivsted, it never 
attained to any reputation. The university oi^ Orleans Orican 
had a virtual existence as a studium gencralo as ^rly as 
the first half of the 1 3th century, but in the year 1 305 
Clement V. endowed it with new privileges, and gave its 
teachers permission to form themselves into a ebrporation. 

The schools of Orleans had an existence, it is said, as early 
as the 6th century, and subsequently supplied the nucleus 
for the foundation of a university at Blois; but of this 
university no records now exist. ^ Orleans, in its organiza- 
tion, was modelled mainly on Paris, but its studies were 
complementary rather than in rivalry to the older univer- * 
sity. The absorbing character of the study of the civil 
law, and the mercenary spirit in which it was pursued, had 
led the authorities at Paris to refuse to recognize it as a 
faculty. The study found a home at Orleans, where it 
was cultivated with an energy which attracted numerous 
students. In January 1235 we find the bishop of Orleans 
soliciting the advice of Gregory IX. as to the expediency 
of countenancing a study which was prohibited in Paris. 
Gregory decided that the lectures might be continued ; bt^t 
he ordered that no benefic^d ecclesiastic should be allowed 
to devote himself to so eminently secular a branch of 
learning. Orleans subsequently incorporated a faculty of 
arts, but its reputation from this period was always thtt ^ 
of a school of legal studies, and in the 14th century its 
reputation in t his r espect wa s surp assed by no oth er un i- 
^ See Cb. Desniaze, VUniversUi de Paris (1200-1875), 




.'-■TJ'KI't E fi S I T I'E' S 


(i39 


' veraiWin Europer XViot to tbe IStili century it had been in the south, stood in the relation of a kind of subsidiary 

Jr®,'" lamed for its dasdical learning; and Angers, which received school, having been founded in 1254 by Alfonso 

, its charter at the same time, also once enjoyed a like Wise, simply for the study of Latin and of the Semitic 

reputation, which, in a similar manner, it exchanged for languages, esi)Ocially Arabic. Salamanca was founded in 

^ that of a^school for civilians and canonists, The roll of 1243 by Ferdinand III. of Castile asa “studium generale” 

the university forwarded in 1378 to Clement VIL con« in the three faculties of jurisprudence, the arts, and niedi- 
tains the names of 8 professors vtrimque iuru, 2 of civil cine. Ferdinand extended Ills special protection to the 
and 2 of canon law, 72 licentiates, 284 bachelors of both students, granting them numerous privileges and irn- 
,tton, the legal faculties, and 190 scholars. The university of munities. Under his son Alfonso (above named) the 
Avignon was first re(?ogiiized as a “ studium generale ” by university acejuired a further development, and eventually 
Boniface ’ Vlf I. in the year 1308, with power to grant included all the faculties save that of theology. But the 
degrees in jurisprudence, arts, and medicine. Its numbers main stress of its activity, as was the case with all the 
declined somew'hat during the residence of the popes, earlier Hpanish universities, excepting only Palencia and 
owing to the counter attractions of the “studium” at- Seville, until the commencement of the 15th century, was 

tached to the curia ; btit after the return of the papal laid on the civil and the canon law. But, notwithstanding 

court to Rome it became one of ‘ the moat frequented uni- the favour with whicii Sahinianca was regarded alike by 

versities in France, and possessed at one time no less than the kings of (!!asiilo and by the Itoman see, the provision 

)rs, .seven colleges. The uiiivwsity of Cahors enjoyed the for the {.payment of its professors was at first so inadequate 

advantage of being regarded with e 8 i) 0 cial favour by John and precarious that in 1298 they by common consent 

XXIL In June 1332 he conferred upon it privileges suspended their lectures, in consequence of tlieir scanty 

identical with those already granted to the university of remuneration. A ]»crmuneiit lemedy lor this difiiculty 

Toulouse. In the following October, again following the was thereupon provided, by tljo aiipropnation of a certain 

precedent established at Toulouse, he appointed the aehol- portion of the ecclesiastical revenues of the diocese for the 

oMims of the cathedral chancellor of the university. In purpose of augmenting the professois’ salaries. The 

November of the same year a bull, couched in terms earliest of the numerous colleges founded at Ralamanra 

almost identical with those of the Magna Oharta of Paris, w’as that of St Bartholomew, long noted for its ancient 
assimilated the constitution of Cahors to that of the oldest library and valuable collection of man user which now 
university. The two schools in France w’hich, down to form part of the royal library in Madrid. 

the close ol the 14th century, most closely resembled Paris The one university possessed by Portugal had its seat Coimbra, 
were Orleans and (iJaliors. The civil immunities and pri- in mediaeval times alternately in Lisbon and in l^oimbra, 

vileges of the latter university were not, however, acquired until, in the year 1537, it was permanently attached to the 

until the year 1367, when Edward III. of England, iu his latter city. Its formal foundation took place in 1309, 

capacity as duke of Aquitaine, not only exempted the when it received from King Diniz a charter, the ])rovisions 
scholars from the payment of all taxes and imposts, but of which were mainly taken from those of the charti r 
bestowed upon them the peculiar privilege known as given to Salamanca, In 1772 the university was entirely 

leffiwn fori, Cahors also received a licence for faculties of reconstituted. 

theology and medicine, but, like Orleans, it was chiefly Of the German universities, Prague, which existed as a Prague, 
Loble, known as a school of jurisprudence. It was as a “ studium “ studium ” in the 1 .3th century, w^as the earlic.'<*t, and w as 
generale ” in the same three faculties that Grenoble, in the at first frequented mainly by students from Styria and 
year 1339, received its charter from Benedict XIL The Austria, countries at that time ruled by the king of 
university never attained to much importance, and its Bohemia. On 2Cth January 1347, at the request of 
annals are for the most part involved in obscurity. At Charles TV., Pope (Element VI, j)romulgated a bull autli* 
the commencement of the IGtli century it had ceased alto- oriziiig the foundation of a “studium generale'^ in all tlio 
getber to^ist, wo.s reorganized by Francis of Bourbon in faculties. In the following year Charles himself issued a 
1542, andffn 1565 was united to the university of Valence, charter for the foundation. This document, which, if ori- 
Hg- The university of Perpignan, founded, according to Denifle, gmal in character, would have been of much interest, has 
in 1379 by Clement VTl. (although tradition had pro- but few distinctive features of its own, its provisions being 
viously ascribed its origin to Pedro IV. of Aragon), and throughout adapted from those contained in the charters 
ige, that of Orange, founded in 1365 by Charles IV,, were uni- given by Frederick 11. for the univcrsiiy of Naj>les and 
versities only by name and constitution, their names rarely by Conrad for 8alorno,— almost the only iuq>ortant feature 
appearing in contemporary chronicles, while their very of difTcrenro being that Tlharles bestows on the students of 
existence becomes at times a matter for reasonable doubt Prague all the civil privileges and immunities whieli weie 
jncia, To some of the earlier Spanish universities — such as enjoyed by the teachers of Paris and Bologna. Charles 
jwa, Palencia, founded about the year 1214 by Allonso Vlll. ; had himself been a student in Paris, and the organization 
^ Huesca, founded in 1354 by Pedro IV. ; and Lcrida, of his now foundation was modelled on that university, a 
founded iu 1300 by James IT. — the same description is like division into four “ nations” (although ^utll different 
applicable ; and their insignificance is probably indicated names) constituting one of the most maiktd features of 
by the fact that they entirely failed to attract foreign imitation. The numerous students - and none of the 
la- students. Valladolid, founded in 1346 by Pope Clement mediawal universities attracted in their (wirliijr history a 
‘b VI., attained, however, to some celebrity ; and the foreign larger concourse— were drawn from a gradually widening 
teachers and students frequenting the university became so area, which at length included, ruit only all parts of Ocr- 
numerous that in 1373 King Henry II. caused an enact- many, but also England, Franco, Jjombardy, Hungary, and 
ment to be passed for securing to them the same privileges Poland. Contemporary writers, with tlic exaggeration 
as those already accorded to the. native element. But the characteristic of inediieval ciedulity, oven speak of thirty 
total number of the students in 1403 was only 116, and thousand students asiaescnt in the university at one timo, 
grammar and logic, along with jurisprudence (which was — a statement lor which Dcniffe proposes to substitute 
,the principal study), constituted the sole cuinculum. two thousand as a more jirobable estimate. It is certain, 
Whatever reputation, indeed, was enjoyed by Spam for however, that Prague, prior to the foundation of Tjeipsic, 
nearly fiye centuries after the commencement of the uni-* was one of the most frequented centres of learning in 
veraity era, centred mainly in Salamanca, to which Seville, Europe, and Paris suffered a considerable diminution in 
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her numbers owing to the counter attractions of the great 
stadium of Slavonia. 

Cracow, The university of Cracow in Poland w’as founded in 
May 1364, by virtue of a charter given by King Casimir 
the Great, who bestowed on it the same privileges as those 
possessed by tlie universities of Bologna and Padua. In 
the following September Urban V., in consideration of the 
remoteness of the city from other centres of education, 
constituted it a “studiura generale”in all the faculties 
save that of theology. It is, however, doubtful whether 
these designs w’ere carried into actual realization, for it is 
certain that, for a long time after the death of Casimir, 
there wa.s no university whatever. Its real commencement 
must accordingly bo considered to belong to the year 1400, 
when it was reconstituted, and the papal sanction was 
given for the incorporation of a faculty of theology. From 
this time its growth and prosperity were continuous ; and 
with the year 1416 it had so far acquired a Kura})ean 
reputation as to venture upon forwarding an expression of 
its views in connexion with the deliberations of the 
council of Constance. Towwds the close of the 15th 
century the university is said to have been in high repute 
as a scIlooI of both astronomical and liuruanistic studies. 

Vienna, The Avignoneso iiopes appear to have regarded the 
establishment of new faculties of theology with especial 
jealousy; and when, in 1361, Duke lludolpli IV. founded 
the university of Vienna, with the design of constituting 
it a “studium generalo” in all the faculties, Urban V. 
refused his assent to the foundation of a theological school. 
Owing to the sudden death of Duke lludol[>h, the university 
languished for the next twenty years, but after the ac* 
cession of Duke Albert Ilf., who may be regarded as it.s 
real founder, it acquired additional privileges, and its 
prosperity became marked and continuous. Like 1 Vague, 
Vienna w^os for a long time distinguished by the compara- 
tively little attention bestowed by its teachers on the study 
of the civil law. 

No country in the 14th century was looked upon with 
greater disfavour at Horae than Hungary, It was stig- 
matized as the land of heresy and schisni. When, accord- 
ingly, in 1367 King Louis applied to Urban V. for his 

Punf- sanction of the scheme of founding a university at Funf- 

kirchen, kirchon, although theological learning was in special need 
of encouragement in those regions, Urban would not con- 
sent to the foundation of a faculty of theology ; he even 
made it a condition of his .sanction for a studium generale ” 
that King l^ouis should first undertake to provide for the 
payment of the professors. Wo hoar but little concerning 
the university after its foundation, and it is doubtful 
whether it survived for any length of time the close of the 
century, ba\mg been about that period absorbed in all 

Ofou, probability m the university of Ofen. Tlie foundation of 
this university is also involved in considerable obscurity, 
and its original charter is lost. We only know that it was 
granted by Boniface IX., at the request of King »Sigis- 
inund, in the year 1339. In the first half of the 15th 
century it ceased for a long period to exist, but was 
revived, or rather founded afresh, by King Mathias Cor- 
vinus, an eminent patron of learning, in the last quarter of 
the century. “ The extreme east of civilized continental 
Europe in ineduvval times, observes Deniflc, “can be 
compared, so far as university education is concerned, only 
with the extreme west and the extreme south. In Hun- 
gary, as in Portugal and in Naples, there was constant 
fluctuation, but the west and the south, although troubled 
by yet greater commotions than Hungary, bore better fruit. 
Among all the countries possessed of universities in medi- 
eval times, Hungary occupies the lowest place — a state of 
affairs of which, however, the proximity of the Turk must 

looked upon as^a main cause.” 


The university of Heidelberg received its charter (234 Held 
October 1385) from Urban VL as a “studium generale** 
in all the recognized faculties save that of the civilrlaw, — 
the form and substance of the document being almost iden* 
tical with those of the charter granted to Vienna, It was * 
granted at the request of the elector palatine, Bupert L, 
who conferred on the teachers and students, at the same 
time, the same civil privileges as those which belonged to 
the university of Paris. In this case the functionary 
invested with the power of bestowing degrees was non- 
resident, the licences being conferred by the provost of the 
cathedral at Worms. But the real founder, as he was also 
the organizer and teacher, of the university was Marsilius 
of Inghen, to whoso ability and energy Heidelberg was 
indebted for no little of its early reputation and success. 

The omission of the civil law from the studies licensed in 
the original charter would seem to show that the pontiff^s 
compliance with the elector’s request w^as merely formal, 
and Heidelberg, like Cologne, included the civil law among 
its faculties almost from its first creation. No modimval 
university achieved a more rapid and permanent success, 
liegardod with favour alike by the civil and ecclesiastical 
potentates, its early annals were singularly free from crises 
like those which characterize the history of many of the 
mediawal universities. The number of those admitted to 
degrees from the commencement of the first session (19th 
October 1386 to 16th December 1387) amounted to 579.* 

Owing to the labours of the Dominicans, Cologne had Cok 
gained a reputation as a seat of learning long before the 
founding of its university; and it was through the ad 
vocacy of some leading members of the Mendicant orders 
that, at the desire of the city council, its charter as a 
“studium generale” (21st May 1388) was obtained from 
Urban VI. It was organized on the model of the uni- 
versity of Paris, as a school of theology and canon law, 
and “ any other recognized faculty,” — the civil law being 
incorporated as a faculty soon after the promulgation of 
the charter. In common wdth the other early universities 
of Germany — Prague, Vienna, and Heidelberg — Cologne 
owed nothing to imperial patronage, while it would appear 
to have been, from tlie first, the object of special favour 
with Home. This circumstance serves to account for it.s 
distinctly ultramontane sympathies in medheval times and 
even far into the 16th century. In a report transmitted 
to Gregory XIII, in 1577, the university expressly derives 
both its first origin and its privilege's from the Holy 8eo, 
and jirofesses to owe no allegiance save to the Homan 
pontiff. Erfurt, no less noted as a centre of Franciscan Erfi 
than was Cologne of Dominican influence, received its 
charter ( 1 6th September 1379) from tlie anti-pope Clement 
VII. as a “ studium gcucrale ” in all the faculties. Ten 
years later (4th May 1389) it was founded afresh by Urban 
VI., without any recognition of the act of his pretended 
predecessor. In the 15 th century the number of its 
students was larger than that at any other German uni- 
versity — a fact attributable partly to the reputation it had 
acquired as a school of jurisprudence, and partly to the 
ardour with which the philosophic controversies of the 
time were debated in its midst. 

The collegiate sy.stem is to bo noted as a feature common 
to all these early German universities ; and, in nearly all, 
the professors were partly remunerated by the appropria- 
tion of certain prebends, appertaining to some neighbouring 
church, to their mairitenaoce. 

Throughout the 15tli century the relations of the Homan Kel 
pontiffs to the universities continued much the same, < 
although the independent attitude assumed at the great 
councils of Constance and Basel by the deputies from the 

^ statist of HtiutK (Ouch, d. IJmiv. Heidelberg^ i. 177-8) 
are rorreuted by Deniflo {I he Sntstehvng der UmversitHtefUf 886). 
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universities, and especially by those from Paris, could not 
fail to excite their apprehensions. Their bulls for each 
new foundation begin again to indicate a certain jealousy, 
with respect to the appropriation of prebends by the 

* founders. Wliere such appropriations are made, and more 
particularly in France, a formal sanction of the transfer 
generally finds a place in the bull authorizing the founda- 
tion ; while sometimes the founder or founders are them- 
selves enjoined to provide the endowments requisite for the 
establishment and support of the university. In this 
manner the control of the pontiff over each newly-created 
seat of learning assumed a more real character, from the 
fact that his assent was accompanied by conditions which 
rendered it no longer a mere formality. The imperial 
intervention, on the other hand, was rarely invoked in 
Germany, — Greifswald, Freiburg, and Tubingen being the 
only instances in which the emperor’s confirmation of the 
foundation was solicited.* But whatever infiusnee the 
Homan see may have gained by increasing intervention 
was more than counteracted by those other tendencies 
which came into operation in the second half of the century. 
Those were of a twofold character: — the first directly modi- 
fying the studies themselves, as the results of the discovery 
of printing and the new spirit awakened by the teach- 
ing of the humanists; the second affecting the external 
conditions, such as the multiplication of schools, and the 
growing demand for skilled physicians and learned civilians, 
— circumstances which afforded increased employment for 
the services of men of academic training. In northern 
Germany and in the Netherlands, the growing wealth and 
prosperity of tlie different states especially favoured the 
formation of now centres of learning. In the flouribhing 
duchy of Brabant the university of Louvain (1 126) was to 
a great extent controlled by the municipality; and their 
patronage, although ultimately attended with detrimental 
results, long enabled Louvain to outbid all the other uni- 
versities of Europe in the munificence with whicli she 
rewarded her professors. In the course of the next cen- 
tury the Belgian Athens,” as she is styled by Lipsius, 
ranked second only to Paris in numbers and rei»utation. 
In its numerous separate foundations and general organiza- 
tion — it possessed no less than twenty-eight colleges— -it 
closely resembled the English universities; while its active 
press affojded facilities to the author and the controversialist 
of which T)oth Cambridge and Oxford were at that time 
almost destitute. It embraced all the faculties, and no 
degrees in Europe stood so high as guarantees of general 
acquirements. Erasmus records it as a common saying, 
that “ no one could graduate at Louvain without know- 
ledge, manners, and age,” Sir William Hamilton s[>eakH 
of the examination at Jiouvain for a degree in arts as “ the 
best example upon record of the true mode of such ex- 
amination, and, until recent times, in fact, tlip only ex- 
ample in the history of universities worthy of consideration 
at all.” He has translated from Vernulajus the order and 
method of this examination.^ In 1788 the faculties of 
jurisprudence, medicine, and philosophy were removed to 
Brussels, and in 1797 the French suspended the university 
altogether. When Belgium was formed into an indepen- 
dent state in 1831, the university was reiounded as a 
Homan Catholic foundation. 

ic, The circumstances of the foundation of the university 
of Leipsic are especially notowortliy, it having been the 
result of the migration of almost the entire German 
element from the university of Prague. This element 
comprised (1) Bavarians, (2) Saxons, (3) Poles (this last- 
named division being drawn from a wide area, which in- 
cluded Meissen, Lusatia, Silesia, and Prussia), and, being 

^ Meiners, Gesch. d. hohm Schulen, i. 370. 

® IHssertalions and Dtaeusswna^ Appeiul. iii. 
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represented by three votes in the assemblies of the uni- 
versity, while the Bohemians possessed but one, had ac*- 
quired a pre{K)nderauce in the direction of affairs which 
the latter could no longer submit to. Heligious differ- 
ences, again, evoked mainly by the preaching of John 
Huss, further intensified the existing disagreements ; and 
eventually, in the year 1409, Ring Wcncoslaus, at the 
prayer of his Bohemian subjects, issued a decree which 
exactly reversed the previous distribution of votes, — three 
votes being assigned to the Bohemian nation and only one 
to all the rest. The Germans took deep umbrage, and 
seceded to Leipsic, where, a bull having been obtained 
from Alexander V. (9th September 1409), a new studiuni 
generale” was founded by the landgrave of Thuringia 
and the margraves of Meissen. The members were divided 
into four nations — com})Osed of natives of Meissen, Saxony, 
Bavaria, and Poland. Two colleges were founded, a greater 
and a smaller, but designed, not for poor students, but 
for masters of arts, — twelve being admitted on the former 
and eight on the latter foundation. The first university l^ostock, 
of northern Germany was that of Rostock, founded by 
the dukes John and Albert of Mecklenburg, the scheme 
receiving the sanction of Martin V. in a bull dated I3tli 
February 1419 as that of a “studiuni generale ” in all the 
faculties excepting theolog}\ The laculty of theology was 
added in the year 1432. Two colleges were also founded, 
with the same design and on the same scale as at Leipsic 
No little illustration is afforded by the circumstances 
attending the foundation of the French universities of the 
struggle that was going on between the crown and the 
Roman see. The earliest foundation in the 15th century CoUiers, 
was that of Poitiers. It was instituted by Charles VIL in 
1431, almost immediately after his accession, with the 
special design of creating a centre of learning loss favoui - 
able to English interests lhan Paris had at that time shown 
herself to be. Eugenius IV. could not refuse his sanction 
to the scheme, but he endeavoured partially to defeat 
Charles’s design by conferring on the new “ studium 
generale ” only the same privileges as those possessed by 
Toulouse, and tlius placing it at a disadvantage in com- 
parison with Paris Charles rejoined by an extra ordinarj' 
exercise of las own prerogative, conferring on Poitiers all 
the jirivileges collectively possessed by J’ans, Toulouse, 
Montpellier, Angers, and Orleans, and at tJie sanuj tunc 
placing the university under special royal protection. Tlie Caeu, 
foundation of the university of C’aon, in the diocese of 
Bayeux, was attended by conditions almost exactly the 
reverse of those which belonged to the foundation of that 
at Poitiers. It was founded under English auspices during 
the short period of the supremacy of the Englisli arms ii\ 
Normandy in the ITith century. Its charter (May 1437) 
was given by JCugenius IV,, and the bishop of Bayeux was 
appointed its chancellor. The university of Pans had by 
this time completely forfeited tlie favour of Eugenius by 
its attitude at the council of Basel, and Eugenius inserted 
in the charter for Caen a clause of an entirely novel char- 
acter, reijuiring all those admitted to degrees to take an 
oath of fidebty to the see of Home, and to bind themselves 
to attempt nothing prejudicial to her interests To this 
jiroviso the pragmatic sanction of Bourges was tlie reply 
given by Charles in the following year. On 18tli May 
1442 we find King Henry VI writing to Eugenius, and 
dwelling with satisfaction on the rapid progress of the new 
university, to which, lie says, students had flocked from all 
quarters, and were still daily arriving.^ On 30th Octobci’ 

1452 its charter was given afresh by Charles in terms 
which left the original charter unrecognized ; both teachers 
and learners were made subj(‘ct to the civil authorities of 
the city, while all privilcg(ivs conferred in§the form er ch arter 
® Bekynton’s Otrrespondence^ i. 123. 

XXIII. - io6 
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in cases of legal disputes were abolished. From this time 
the university of Caen was distinguished by its loyal 
spirit and firm resistance to ultramontane pretensions ; 
and, although swept away at the French Eevolution, it was 
afterwards restored, owing to the sense of the services it 
lorrleauv, had thus once rendered to the national cause. ^ No especi> 
Jaieiice, notable circumstances characterize the foundation of 
antes, university of Bordeaux (1441) or that of Valence 
(1452), but that of Nantes, which received its charter from 
Pius II. in 1463, is distinguished by the fact that it did 
not receive the ratification of the king of France, and the 
conditions under which its earlier traditions were formed 
thus closely resemble those of Poitiers. It seems also to 
have been regarded with particular favour by Pius IL, a 
pontiff who was at once a ripe scholar and a writer upon 
education. ITo gave to Nantes a notable body of privi- 
leges, which not only represent an embodiment of all the 
various privileges granted to universities prior to that date, 
but afterwards became, with their copious and somewhat 
tautological phraseology, the accepted model for the great 
majority of university charters, whether issued by the pope 
or by the emperor, or by the civil authority. Tbe bishop 
of Nantes w’as appointed head of the university, and was 
charged with the special protection of its privileges against 
k)urge&, all interference from whatever quarten^ The bull for the 
foundation of the university of Bourges was given in 1465 
by Paul II. at the request of Louis XI. and his brother. 
It confers on tlio community the same privileges as those 
enjoyed l)y the other universities of France. The royal 
sanction was given at tbe petition of tbe citizens ; but, 
from reasons which do not ajipear, tliey deemed it neces- 
sary further to petition that their charter might also be 
registered and enrolled by the parlemont of Pans. i 

mfs- In Germany, the first of the universities representing 
Til*!! the new influences above refen^ed to is that of Greifswald. 
A wealthy burgomaster, who had graduated as a master of 
arts at llostock, was the chief mover ; and, his proposal 
being cordially seconded by the city council, the duke of 
the province, and certain abbots of neighbouring monas- 
teries, tliG necessary bull was obtained from Calixtus III. 
(29th May 1456). The first session was commenced in 
October of tlio same year. Three colleges were at the 
same time founded, — two for masters of arts, as at Lcipsic 
and Jlostock, and a third for jurists. The chairs in the 
different faculties were distributed as follows : theology 3, 
jurisprudence 5, medicine 1, arts 4, — the number of jurists 
showing that the study of the civil law still obtained a 
reibttrg, certain prejjonderance. The university of Freiburg was 
founded by the archduke Albert, brother of the emperor 
Frederick III., — the papal bull being given 20th April 
1455, and the imperial ratification in the following year. 
The first session was opened in 1 460, under the presidency 
of Matthew Hummel, a ])rivy councillor, and the original 
numbers soon received considerable additions by secessions 
from Vienna and from Heidelberg. The endowment was 
further augmented by an annual allowance from the city 
council, and by certain canonnes and livings attached to 
wel, neighbouring parishes. In the same year, and probably in 
a spirit of direct rivalry, was opened the university of 
Basel. The cathedral school in that ancient city, together 
with others attached to the monasteries, afford^ a suffi- 
cient nucleus for a "'studium,” and Pius II., who, as 
iEneas Sylvius, had been a resident in the city, was easily 
prevailed upon to grant the charter (12th November 1459). 
In the character of its endowments, and in the relative 
importance attached to the study of the civil law, Basel 
much resembled Greifswald, but its success throughout the 
1 5th century wa.s marred by the languid character of the 

^ 1)e la Hw^JUssais Jlitt. sur la VilU de Caen, li. 137-40. 

Meinera, i. 308. 


support afforded it by tho civic authorities. Before he bad 
signed the bull for the foundation of the university of 
Basel, Pius II., at the request of duke William of Bawia, 
had issued another bull for the foundation of a university ^ 
at Ingolstadt (7th April 1459). But it was not until lagoU 
1472 that the work of teaching was actually commenced »tadt, 
there. Some long-existing prebends, founded by former 
dukes of Bavaria, were appropriated to the endowment, 
and the chairs in the different faculties were distributed as 
follows : — theology 2, jurisprudence 3, medicine 1, arts 6, 

— arts in conjunction with theology thus obtaining the 
preponderance. As at Caen, twenty-two years before, an 
oath of fidelity to the Homan pontiff was imposed on every 
student admitted to a degree.^ That this proviso was not 
subseciuently abolished, as at Caen, is a feature in the 
history of the university of Ingolstadt which was attended 
by important results. Nowhere did the Ileformation meet 
with more stubborn resistance, and it was at Ingolstadt 
that the Counter-Beformation was commenced. In 1566 
the Jesuits made their first settlement in the university. 

The next two universities took their rise in the archi- Treves, 
episcopal seats of Treves and Mainz. That at Treves 
received its charter as early as 1450 ; but the first academ- 
ical session did not commence until 1473. Here the 
ecclesiastical influences appear to have been unfavourable 
to the project. The archbishop demanded 2000 florins as 
the price of his sanction. The cathedral chapter threw 
difficulties in the way of the appropriation of certain 
livings and canonrics to the university endowment; and so 
obstinate was their resistance that in 1655 they succeeded 
in altogether rescinding the gift on payment of a very 
inadequate sum. It was not until 1722 that the assembly 
of deputies, by a formal grant, relieved the university 
fromHhe difficulties in whicli it had become involved. The Mainz, 
university of Mainz, on the other hand, was almost en- 
tirely indebted to the archbishop Diether for its founda- 
tion. It was at his petition tliat Hixtus JV. granted the 
charter, 23d November 1476; and Diether, being himself 
an enthusiastic humanist, thereupon circulated a letter, 
couched in elegant Latinity, addressed to students through- 
out his diocese, inviting thorn to repair to the new centre, 
and dilating on the advantages of academic studies and of 
learning. The rise of these two universities, however, 
neither of which attained to much distinction, 
little more than the incorporation of certain already exist- 
ing institutions into a homogeneous whole, the power of 
conferring degrees being superadded. But the university Tiibm* 
of Tubingen, founded by charter of Sixtus IV. (9th 
November 1476), rejirescnts an entirely new creation. 

Its real founder was Mathilda, the mother of Count Eber* 
hard of Wurtemberg, who appropriated five livings and 
eight prebends to the endowment. Of the chairs, 3 we..e 
for theology, 3 for the canon and 2 for the civil law, 2 for 
medicine, and 4 for arts. The general financial condition 
of this university in the year 1541 -42, and the sources from 
whence its revenues were derived, have beeil illustrated by 
Hoffmann in a short paper which shows the fluctuating 
character of the resources of a university in those days, — 
liable to be affected, as they were, both by the seasons and 
the markets.^ 

Nearly contemporaneous with these foundations were Upsair 
those of Upsala (1477) and Copenhagen (1479), which, 
although lying without the political boundaries of Germany^ 
reflected her influence. The charter for Copenhagen was ' 
given by Sixtus IV. as early as 1476. The students 


** Paulsen, in speaking of this proviso as one “ die weder vorher noch 
nacHher sonst vorkommt,” would consequently seem to lie not quite 
accurate. See Die (irUndmg der deutscfien UniversttOien, p. 277. 

* Oekonomieeher Zmtand der UniwrsitiU TMbimgen gegen die Mitte 
dee 16Un Jakrhunderts, 1845. 
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attracted to this n&w vtsntre were mainly from within the 
radi os of the univeraityof Cologne^and its statutes were little 
m^ than a transcript of those of the latter foundation. 

The electorates of Wittenberg and Brandenburg were 
now die only two considerable German territories which 
did not possess a studium generale, and the university 
founded at Wittenberg by K£aximiiian I. (6th July 1502) 
is notable as the first established in Germany by virtue of 
an imperial as distinguished from a papal decree. Its 
charter is, however, drawn up with the traditional phrase- 
ology of the pontifical bulls, and is evidently not conceived 
in any spirit ot antagonism to Borne. Wittenberg is con> 
stituted a " studium generale ** in all the four faculties, — 
the right to confer degrees in theology and canon law 
having been sanctioned by the papal legate some months 
before, 2d February 1502. The endowment of the uni- 
versity with church revenues duly received the papal 
sanction, — a bull of Alexander VI. authorizing the appro- 
priation of twelve canonries attached to the castle church, 
as well as of eleven prebonds in outlying districts — ut sk 
(mnent modum unum ex shidio et colle<fk prsR- 

diciis fiat et constiimtur. No university in Germany 
attracted to itself a larger share of the attention of Europe 
at its commencement. And it was its distinguishing merit 
that it was the first academic centre north the Alps where 
the antiquated methods and barbarous Latinity of the 

ank- scholastic era were overthrown. The lost university 
Germany prior to the Reformation was that of 
Frankfort-on-the-Oder. The design, first conceived by 
the elector John of Brandenburg, was carried into execu- 
tion by his son Joachim, at whose request Pope Julius TI. 
issued a bull for the foundation, 15th March 150G. An 
imperial charter, identical in its contents with the papal 
Imll, followed on 26th October. The university received 
an endowment of canonries and livings similar to that of 
Wittenberg, and some Iiouses in the city wore assigned for 
its use by the elector. 

An- The first university in Scotland w’as that of St Andrews, 

Bws, founded in 1411 by Henry Wardlaw, bishop of that see, 
and modelled chiefly on the constitution of the university 
of Paris. It acquired all its three colleges — St SalvatoPs, 
St Leonard’s, and St Mary’s — before the Reformation, — 
the first having been founded in 1456 by Bishop James 
Kenn ^ ; the second in 1512 by the youthful archbishop 
Alexander Stuart (natural son of James IV.) and John 
Hepburn, the })rior of the monastery of St Andrews ; and 
the third, also in 1512, by the Beatons, who in the year 
1537 procured a bull from Pope Paul III. dedicating the 
college to the Blessed Virgin Mary of the Assumption, and 
adding further endowments. The most ancient of the 
universities of Scotland, "with its three colleges, was thus 
reared in an atmosphere of iiicdiaival theology, and un- 
doubtedly designed as a bulwark against heresy and 
schism. But “by a strange irony of fate,” it has been 
observed, “two of tliese colleges became, almost from tho 
first, the foremost agents in working the overthrow of that 
church which they were founded to defend.” St Leonard’s 
more especially, Uke St John’s or Queens’ at Cambridge, 
became a noted centre of intellectual life and Reformation 
principles. That ho “had drunk at St Leonard’s well” 
became a current expression for implying that a theologian 
had imbibed the doctrines of Protestantism. The univer- 
sity of Glasgow was founded as a studium generale ” in 
1453, and possessed two colleges. IVior to the Reforma- 
tion it acquired but little celebrity ; its discipline was lax, 
and the number, of tho students but small, while the in- 
struction was not only inefficient but irregularly given ; no 
funds were provided for the maintenance of regular lectures 
in the higher faculties; and there was no adequate execu- 
tive power for the maintenance of discipline. The uni- 
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versity of Aberdeen, which was founded in 1494, at first AberOeei 
possessed only one college, — namely. King’s. Marischal 
College, founded in 1593 by George Keith, fifth Earl 
Marischal, was constituted by its founder independent of 
the university in Old Aberdeen, being itself both a col- 
lege and a university, with tho power of conferring degrees. 

Bishop Elphinstone, the founder both of the university and 
of King’s College (1505), had been educated at Glasgow, 
and had subsequently both studied and taught at I’aris 
and at Orleans. To tho wider experience which he had 
thus gained we may probably attribute the fact that the 
constitution of the university of Aberdeen w^as free from 
tho glaring defects which then characterized that of the 
university of Glasgow.^ But in all tho mediseval uni- 
versities of Germany, England, and Scotland, modelled as 
they were on a common type, the absence of adequate 
discipline was, in a greater or less degree, a common 
defect. In connexion WTth this feature we may note the 
comparatively small percentage of matriculated students 
proceeding to the degrees of B.A. and M.A. when com- 
pared with later times. Of this disparity the following Degrees 
table, exhibiting the relative numbers in the university of taken at 
Leipsic for every ten years from the year 1427 to 1552, ^"**T'*i<^* 
probably affords a fair average illustration, — the remark- 
able fluctuations probably depending quite as much upon 
the comparative healthiness of the period (in respect of 
freedom from epidemic) and the abundance of the harvests 
as upon any other cause : — 
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The German universities in these times seem to liaveOeneral 
admitted for the most i»art their inferiority in learning to aspacte of 
older and more favoured centres ; and thoir consciousness 
of tho fact is .shown by tho efforts whiiih they made to mjiver- 
attract instiuctors from Italy, and by the trequent resort Mities. 
of tho more ambitious students to schools like Paris, 

Bologna, Padua, and Pavia. That they took tlieir rise in 
any spirit of systematic opposition to the lionian sec (as 
Meincrs and others have contended), or that their orga- 
nization was something external to and independent of the 
church, is sufficiently disproved by tlits foregoing evidence. 
Generally si>eaking, they w'cre emiueutly conservative 
bodies, and the new learning of the humanists and the 
new iueth(»ds of instruction that now^ hegan to demand 
attention were alike for a long period iina};].i to gain ad- 
mission within academic circh's. Jieformers such as Hegius, 

John Wcss(*l, and JUulolplius Agricola carried on their 
work at places like J)(*venter remote from university in- 
fluences. That then' w'as a considerable amount of mental 
activity going on in the universities themselves is not to 
be denied ; but it was mostly of that unprofitable kind 
which, while giving risi*. to endless controversy, turned upon 
questions in connexion with which the im'^iied postulates 
itnd the terminology emjiloyed rendered all scientific investi- 

J Pa^ti Abvnltmenm^ Pref. p. xvi. 
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gation hopeless. At almost every university — Leipsic, 
Greifswald, and Prague (after 1409) being the principal 
exceptions — the so-called Realists and Kominalists repre- 
sented two great parties occupied with an internecine 
struggle. At Paris, owing to the overwhelming strength 
of the theologians, the Nominalists were indeed under a 
kind of ban ; btit at Heidelberg they had altogether ex- 
pelled their antagonists. It was much the same at Vienna 
and at Erfurt, — the latter, from the ready reception which 
it gave to new speculation, being styled by its enemies 
“ novorum omnium port us ” At Basel, under the leadership 
of the eminent Johannes a Lapide, the Realists wdth diffi- 
culty maintained their ground. Freiburg, Tubingen, and 
Tngolstadt, in the hope of diminishing controversy, arrived 
at a kind of compromise, each party having its own pro- 
fessor, and representing a distinct “ nation.” At Mainz the 
authorities adopted a manual of logic which was essentially 
an embodiment of Nominalistic principles. 

In Italy, almost without exception, it was decided that 
tliese controversies were endless, and that their effects were 
pernicious. It was resolved, accordingly, to expel logic, 
and allow its place to bo filled by rhetoric. It was by 
virtue of Uiis decision, which was of a tacit rather than a 
formal character, that the expounders of the new learning 
in the 15th centuiy, men like Emmanuel Chrysoloras, 
Guarino, Leonardo Bruni, Bessarion, Argyropulos, and 
Valla, carried into effect that important revolution in 
academic studies which constitutes a new era in university 
learning, and largely helped to pave the way for the Re- 
formation.^ This discouragement of the controversial 
8}urit, continued as it was in relation to theological ques- 
tions after the Reformation, obtained for the Italian uni- 
versities a fortunate immunity from dissensions like those 
which, as we shall shortly see, distracted the centres of 
learning in Germany. The professorial body also attained 
to an almost unrivalled reputation. It %Nas exceptionally 
select, only those who were in receipt of salaries being 
permitted, as a rule, to lecture; it was also famed for its 
ability, the institution of concurrent chairs proving an excel- 
lent stimulus. Those chairs were of two kinds — “ ordinaiy ” 
and ‘‘extraordinary,” — the former being the more liberally 
endowed and fewer in number. Fur each subject of im- 
portance there were thus always two and sometimes three 
rival chairs, and a powerful and continuous emulation 
was thus maintained among the teachers. “From the 
integrity of their patrons, and the lofty standard by which 
they were judged,” says Sir W. Hamilton, “ the call to a 
Paduan or Pisan chair was deemed the highest of all 
literary honours. The status of professor was in Italy 
elevated to a dignity which in other countries it has never 
reached ; and not a few of the most illustrious teachers in 
the Italian seminaries were of the proudest nobility of the 
land. While the universities of other countries had fallen 
from Christian and cosmopolite to sectarian and local 
schools, it is the peculiar glory of the Italian that, under 
the enlightened liberality of their jiatrons, they still con- 
tinued to assert their European universality. Creed and 
.country were in them no bar, — the latter not even a reason 
of preference. Foreigners of every nation are to bo found 
among their professors ; and the most learned man in 
Scotland (Dempster) sought in a Pisan chair that theatre 
for his abilities which ho could not find at home.”- 

The Reformation represents the great boundary line in 
the history of the mediieval universities, and also, for a 
long time after, the main influence in the liistory of those 
new foundations which subsequently arose in Protestant 
countries. Even in Catholic countries its secondary effects 

^ For an excellent account of this movement, see Georg Voigt, Ihe 
Wted&fMfbung des cf4i^si8chfn Altertimmay 2d ed., 2 vols., 1880. 

^ Hamilton, /hsettssions, 2d ed, p. 378. 


were scarcely less perceptible, as they found expression in 
connexion with the Counter-Reformation. In Germany 
the Thirty Years* W*'ar was attended by consequences 
which were felt long after the 17th century. In France . 
the Revolution of 1789 resulted in the actual uprooting of 
the university system. 

The influences of the New Learning, and the special 
character which it assumed as it made its way in Germany 
in connexion with the labours of scholars like Erasmus, 
John Reuchlin, Ulrich von Hutten, and Melanchthon, 
augured well for the future. It was free from the frivol- 
ities, the pedantry, the immoralities, and the scepticism 
which characterized so large a proportion of the correspond- 
ing culture in Italy. It gave promise of resulting at once 
in a critical and enlightened study of the masterpieces of 
classical antiquity, and in a reverent and yet rational inter- 
pretation of the Scriptures and the fathers. The fierce 
bigotry and the ceaseless controversies evoked by the pro- 
mulgation of Lutheran or Calvinistic doctrine dispelled, 
however, this hopeful prospect, and converted what might gecti 
otherwise have Income the tranquil abodes of the Muses ism. 
into gloomy fortresses of sectarianism. Of the manner in 
which it affected the highest culture, the observation of 
Henke in bis Life of Calixtus (i. 8), that for a century 
after the Reformation the history of Lutheran theology 
becomes almost identified with that of the German uni- 
versities, may serve as an illustration. 

The first Protestant university was that of Marburg, Mar 
founded by Philip the Magnanimous, landgrave of Hesse, 
30th May 1527. Expressly designed as a bulwark of 
Lutheranism, it was mainly built up out of the confiscation 
of tbe property of the religious orders in the Hessian 
capital. The house of the Dominicans, who had fled on 
the first rumour of spoliation, was converted into lecture- 
rooms for the faculty of jurisprudence. The church and 
convent of the order known as the “Kugelherrn” was 
appropriated to the theological faculty. The friary of the 
Barefooted Friars was shared between the faculties of 
medicine and philosopliy. The university, which w’as the 
object of the margrave’s peculiar care, rapidly rose to 
celebrity; it was resorted to by students from remote 
countries, even from Greece, and its professors were of 
distinguisbed ability. How much, however, of this popu- 
larity depended on its theological associations is 4'** be seen 
in the fact that after the year J 605, when, by the decree 
of Count Maurice, its formulary of faith was changed from 
Lutheran to Calvinistic, its numbers greatly declined. 

This dictation of the temporal power now becomes one of 
the most notable features in academic history in Protestant 
Germany. The universities, having repudiated the papal 
authority, while that of the episcopal order was at an end, 
now began to pay especial court to the temporal ruler, and 
sought in every way to conciliate his goodwill, representing 
with peculiar distinctness the theory, — c%{jus regio^ ejns reli- 
gio. This tendency was further strengthened by the fact 
that their colleges, bursaries, and other similar foundations 
were no longer derived from or supported by ecclesiastical 
institutions, but were mainly dependent on the civil power. 

The Lutheran university of Xonigsberg was founded 17th K« 
August 1544 by Albert III., margrave of Brandenburg, b© 
and tbe first duke of T*russia, and his wife Dorothea, a 
Danish princess. In this instance, the religious character 
of the foundation not having been determined at the com- 
mencement, the papal and the imperial sanction were both 
applied for, although not accorded. King Sigismund of 
i’oland, however, which kingdom exercised at that time a 
protectorate over the Prussian duchy, ultimately gave the 
necessary charter (29th September 15G1), at tbe same time 
ordaining that all students who graduated as masters in 
the faculty of philosophy should rank as mbles of the 
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Polkh kingdom. When Prussia vras raised to the rank of 
a k^gdom (1701) the university was made a royal founda- 
tion, and the ‘‘collegium Fridericianum/^ which was then 
erected, received corresponding privileges. In 18G2 the 
university buildings were rebuilt, and the number of the 
students is now nearly one thousand 
a. The Lutheran university of Jena had its origin in a 
gymnasium founded by John Frederick the Magnanimous, 
elector of Saxony, during his imprisonment, for the express 
purpose of promoting Evangelical doctrines and repairing 
the loss of Wittenberg, where the Philippists had gained 
the ascendency. Its charter, which the emperor Charles 
Y. refused to grant, and which was obtained with some 
difficulty from his brother, Ferdinand I., eventually en- 
abled the authorities to open the university, 2d February 
1558. Distinguished for its vehement assertion of Luth- 
eran doctrine, its hostility to the teaching of Wittenberg 
was hardly less pronounced than that with which both 
centres regard Homan Catholicism. For a long time it 
was chiefly noted as a school of medicine, and in the 17th 
and 18th centuries it was in bad repute for the lawlessness 
of its students, among whom duelling prevailed to a scan- 
dalous extent. The beauty of its situation and the emin- 
ence of its professoriate have, however, generally attracted 
a considerable proportion of students from other countries. 
Its numbers in 1885 were 566. 

Im- The Lutheran university of Helmstiidt, founded by 
it* Duke Julius (of the house of Brunswick-Wolfenblittel), 
and designated after him in its official records as “ Acade- 
mia Juliii,” received its charter, 8th May 1575, from the 
emperor Maximilian II. No university in the 16th cen- 
tury commenced under more favourable auspices. It was 
munificently endowed by the founder and by bis son; and 
its “ Convictorium,” or college for poor students, expended 
in the course of thirty years no less than 100,000 thalers, 
an extraordinary expenditure for an institution of such a 
character in those days. Beautifully and conveniently 
situated in what had now become the well-peopled region 
between the Wescr and the lower Elbe, and distinguished 
by its comparatively temperate inaintenance of the Luth- 
eran tenets, it attracted a considerable concourse of 
students, especially from the upper classes, not a few being 
of princely rank. Throughout its history, until suppressed 
in ISfiif, Helmstadt enjoyed the special and powerful 
patronage of the dukes of Saxony. 

(lorf The “ Gymnasium uEgidianum of Nuremberg, founded 
in 1526, and removed in 1575 to Altdorf, represents the 
origin of the university of Altdorf. A charter was granted 
in 1578 by the emperor Hudolph 11., and the university 
was formally opened in 1580. It was at first, however, 
empowered only to grant degrees in arts , but in 1623 the 
emperor Ferdinand Jl. added the perrni.ssion to create 
doctors of law and medicine, and also to confe-r crowns on 
poets ; and in 1697 its faculties wore comifieted by the 
permission given by the emperor Leopold 1. to create 
doctors of theology. Like Louvain, Altdorf was nominally 
ruled by the municipality, but in the latter university this 
power of control remained practically inoperative, and 
the consequent freedom enjoyed by the community from 
evils like those which brought about the decline of 
Louvain is thus described by Hamilton : — “ The decline 
of that great and wealthy seminary (Louvain) was mainly 
determined by its vicious pati'onage, both as vested in the 
university and in the town. Altdorf, on the other hand, 
was about the poorest university in Germany, and long one 
of the most eminent. Its whole endowment never rose 
above £800 a year ; and, till the period of its declension, 
the professors of Altdorf make at least as distinguished a 
figure in the history of philosophy as those of all the eight 
universities of the British cm jure together. On looking 


closely into its constitution the anomaly is at once solved. 

The patrician senate of Nuremberg were too intelligent and 
patriotic to attempt the exercise of such a function. The 
nomination of professors, though formally ratified by the 
senate, was virtually made by a board of four curators; and 
what is worthy of remark, as long as curatorial patronage 
was a singularity in Germany, Altdoxf maintained its rela- 
tive pre-eminence, losing it only when a similar mean was 
adopted in the more favoured universities of the empire. 

The conversion of Marburg into a school of Calvinistic GieB.sen. 
doctrine gave occasion to the foundation of the universities 
of Giessen and of Rinteln. Of these the former, founded by 
the margrave of Darmstadt, Louis V., as a kind of refuge 
for the Lutheran professors from Marburg, received its 
charter from the emperor Hudolph II., 19th May 1607- 
When, liowover, the margraves of Darmstadt acquired 
possession of Marburg in 1625, the university was trans- 
ferred thither; in 1650 it was moved back again to 
Giessen. The number of matriculated students at the com- 
mencement of the century was about 250 ; in 1887 it was 
484. In common with the other universities of Germany, 
but with a facility which obtained for it a specially unenvi- 
able reputation, Giessen was for a long time wont to confer 
the degree of doctor m absent i(t in the different faculties 
without requiring adc(|uatc credentials. This practice, 
however, wliich drew forth an emphatic protest from the 
eminent historian Mommsen, has within the last few years 
been entirely abandoned. The university of Uinteln was Rintelii. 
founded 17th July 1621 by the emperor Ferdinand II. 

Almost immediately after its foundation it became the 
prey of contending parties in the Thirty Years’ War, and its 
early development was thus materially }iinden*d. Jt never, 
however, attained to much distinction, and in 1819 it was 
suppressed. The university of Strasburg was founded in Stras- 
1621 on the basis of an already existing academy, to wliich '»'**^* 
the celebrated John Sturm stood, during the latter part of 
his life, in the relation of “ rector periictuus,” and of which 
we are told that in 1578 it included more than a thousand 
scholars, among whom were 200 of the nobility, 24 counts 
and barons, and three princes. It also attracted students 
from all jiarts of hmrope, and especially from Portugal, 

Poland, Denmark, France, and hhigland. The method of 
Sturm’s teaching became the basis of that of the Jesuits, 
and through them of the public school instruction in JCng- 
land. In 1621 Ferdinand II. conferred on this academy 
full privileges as a university , ju the language of the 
charter, “in omnibus facultatibus, doctores, licentiates, 
niagistros, et baccalaureos, atijuc insuper portas laureatos 
creandi et promovendi.” - In 1081 Strasburg became 
French, and remained so until 1870. 

The university of Dorpat (now Hussian) was founded Dorpal 
by Gustavus Adolphus in 1 632, and reconstituted by the 
emperor Alexander 1. in 1802. A special interest attaches 
to this university from the fact that it has for a long time 
been the scene of the contending iiiilncnccs of Tcutonism 
and Slavonianisrn, Situated in Livonia, which at the time 
of its foundation represented a kind of dcl)at(‘able land 
between Russia and Poland, its gradual mono[)oly by the 
former country has not been w'lthout resiManco and pro- 
tests on tlio part of that Teutonic element which w\as at 
one time the more potent in its midst. The study of the 
Slavonic languages has here received considerable stimulus, 
and by a decree in May J887 the use of tlie Russian lan- 
guage having been made obligatory in all places of instruc 
lion through the Baltic provinces, Russian has now taJfcn 
the place of German as the language of the lecture-room. 

Dorpat possesses a fine libiary of over 80,000 volumes, and 
is also noted for its admirable botanical ccdlection. The 

^ JJtscusswn^ &c , 2ti od., i)j> 

* Promutg, Anitl Pnvit., , ytrasburg, 1628 
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Eussian minister has also recently instituted a professor- 
ship of the comparative grammar of the Slavonic dialects 
(now filled by J. Baudouin de Courtenay). The general 
influence of the university has been rapidly extending 
during the last few years far beyond the Baltic provinces. 
The number of students, which in 1879 was 1106, in 1886 
Prague* was 1751.^ A like contest between contending nation- 
alities has recently met with a final solution at Prague, 
where a Czech university has been established on an inde* 
pendent basis, the German university having commenced 
its separate career in the winter session of 1882-83. The 
German foundation retains its endowments, but the state 
subvention is divided between the two. 

The repudiation on the part of the Protestant univer- 
sities of both papal and episcopal authority evoked a 
counter-demonstration among those centres which still 
adhered to Catholicism, while their theological intolerance 
gave rise to a great reaction, under the influence of which 
the iriedtawal Catholic universities were reinvigorated and 
reorganized (although strictly on the traditional lines), 
while new and important centres were created. It was on 
the tide of this reaction, aided by their own skill and 
sagacity, that the Jesuits were borne to that commanding 
position which made them for a time the arbiters of educa- 
Uim- tion in Europe. The earliest university whose charter 
represented this reaction was that of Bamberg, founded by 
the prince-bishop Melchior Otto, after whom it was named 
“Academia Ottoniana.” It was opened Ist September 
1648, and received both from the emperor Frederick III. 
and Po[)o Innocent X. all the civil and ecclesiastical privi- 
leges of a medifleval foundation. At first, however, it com- 
prised only the faculties of arts and of theology; to these 
was added in 1729 that of jurisprudence, and in 1764 that 
of medicine. In this latter faculty Dr Ignatius Ddllinger 
(the father of the historian) was for a long time a distin- 
Inns- guished professor. The university of Innsbruck was 
jmek. founded in 1672 by the emperor Leopold T., from whom 
it received its name of “ Academia Leopoldina. In the 
following century, under the patronage of tlio empress 
Maria Theresa, it made considerable progress, and received 
from her its ancient library and bookshelves in 1745. In 
1782 the university underwent a somewhat singular 
change, being reduced by the emperor Joseph 11. from the 
status of a university to that of a lyceum, although retain- 
ing in the theological faculty the right of conferring de- 
grees. In 1791 it was restored to its privileges by the 
emperor Leopold 11. , and since that time the faculties of 
philosophy, law, and medicine have been represented in 
nearly equal proportions. In 1886 the number of profes- 
Ireslau. sors was 74, and of students 869. The foundation of the 
university of Breslau was contemplated as early as the year 
1505, when Ladislaus, king of Hungary, gave his sanction 
to the project, but Pope Julius IT., in the assumed interests 
Phe of Cracow, withhold his assent. Nearly two centuries 
results later, in 1702, under singularly altered conditions, the 
^ Jesuits prevailed U[)Oii the emperor Leopold I. to found a 
rersity tirii^ersity without soliciting the papal sanction. When 
Frederick the Great conquered Silesia in 1741, he took 
both the university and the Jesuits in Breslau under his 
protection, and when in 1774 the order was suppressed by 
Clement XTV. he established them as priests in the Eoyal 
Scholastic Institute, at the same time giving new statutes 
to the university. In 1811 the university was considerably 
augmented by the incorporation of that at Frankfort-on- 
the-Oder. At the present time it possesses both a Catholic 
and a Lutheran faculty. Its medical faculty is in high 
repute. The total number of students in 1887 was 1347. 

In no country was the influence of the Jesuits on the 

^ See Jhe deutsche bn iversttat Dorpat im Lkhte der OeschichUf 

1882 . 


universities more marked than in loanee. The civil wars 
in that country during the thirty years which preceded the 
close of the 16th century told with disastrous effects upon 
the condition of the university of Paris, and with the com- Ootiditi( 
mencement of the 17th century its collegiate life seemed 
at an end, and its forty colleges stood absolutely deserted. , 
To this state of affairs the obstinate conservatism of the pwrib/ 
academic authorities not a little contributed. The statutes 
by which the university was still governed were those 
which had been given by the cardined D'Estouteville, the 
papal legate, in 1452, and remained entirely unmodified by 
the influences of the llenaissance. In 1579 the edict of 
Blois promulgated a scheme of organization for all the 
universities of the realm (at that time twenty-one in 
number), — a measure which, though productive of unity of 
teaching, did nothing towards the advancement of the 
studies themselves. The eminent lawyers of France, un- 
able to find chairs in Paris, distributed themselves among 
the chief towns of the provinces. The Jesuits did not fail 
to profit by this immobility and excessive conservatism on 
the part of the university, and during the second hall of 
the 16th century and the whole of the 17th they had con- 
trived to gain almost a complete monopoly of both the 
higher and the lower education of provincial France. 

Their schools arose at Toulouse and Bordeaux, at Auch, College 
Agen, Khodez, Pc^rigueux, Limoges, Le Puy, Aubenas, 
Beziers, Tournon, in the colleges of Flanders and Lorraine, 

Douai and Pont-k-Mousson, — places beyond the jurisdic- 
tion of the i)arlement of Paris or even of the crown of 
France. Their banishment from Paris itself had been by 
the decree of the parlenient alone, and had never been 
confirmed by the crown. “ Lyons, says Pattison, “ loudly 
demanded a Jesuit college, and even the Huguenot Les- 
diguieres, almost king in Dauphind, was preparing to erect 
one at Grenoble. Amiens, llheims, Eouen, Dijon, and 
Bourges were only waiting a favourable opportunity to 
introduce the Jesuits within their walls.'’ The university 
was rescued from the fate which seemed to threaten it only 
by the excellent statutes given by ilieher in 1598, and by 
the discerning protection extended to it by Henry IV^ 

The “college of Edinburgh” was founded by charter E<lm- 
of James VL, dated 14th April 1582. This document 
contains no reference to a studium general c, nor is there 
ground for supposing that the foundation of a ilfr^versity 
was at that time contemplated. In marked contrast to the 
three older centres in Scotland, the college rose compara- 
tively untrammelled by the traditions of mediuevalism, and 
its creation was not effected without some jealousy and 
opposition on the part of its predecessors. Its first course 
of instruction was commenced in the Kirk of Field, under 
the direction of Eobert Kollock, who had been educated at 
St Andrews under Andrew Melville, the eminent Coven- 
anter. “ He began to teach,” says Craufurd, “ in the 
lower hall of the great lodging, there being a great con- 
course of students allured with the groat worth of the 
man ; but diverse of them being not ripe enough in the 
Latin tongue, were in November next put under the charge 
of Mr Duncan Name, . . . who, upon Mr Eollock's recom- 
mendation, was chosen second master of the college.”^ [n 
1585 both Rollock and Nairne subscribed the National Cov- 
enant, and a like subscription was from that time required 
from all who were admitted to degrees in the college. 

Disastrous as were the effects of the Thirty Years' War Resali 
upon the external condition of the German universities, 
resulting in not a few instances in tlie total dispersion of 
the students and the burning of the buildings and libraries, war. 
they were less detrimental and less permanent than those 
which were discernible in the tone and temper of these 

® la/t of Camubwi^ p. 181 . 

• Oraufuril, Hist, ofiht t/niv, of Edinburgh, pp. 19-2& 
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communities. A formal pedantry and unintelligent method 
of study, combined with a passionate dogmatism in matters 
of re^gious belief, and a rude contempt for the amenities of 
social intercourse, became the leading characteristics, and 
lasted throughout the 17 th century. But in the year 
1693 the foundation of the university of Halle opened up 
a career to two very eminent men, whose influence, widely 
different as was its character, may be compared for its 
effects with that of Luther and Melanchthon, and served to 
modify the whole current of German philosophy and Ger- 
man theology. Halle has indeed been described as the 
first real modern university.’* It was really indebted for 
its origin to a spirit of rivalry between the conservatism of 
Saxony and the progressive tendencies of the house of 
Brandenburg, but the occasion of its rise was the removal 
of the ducd court from Halle to Magdeburg. Tbe arch- 
bishopric of the latter city Laving passed into the posses- 
sion of Brandenburg in 1680 was changed into a dukedom, 
and the city itself was selected as the ducal residence. 
This change left unoccupied some commodious buildings in 
Halle, which it was decided to utilize for purposes of 
education. A “ Kitterschiile for the sons of the nobility 
was opened, and in the course of a few years it was decided 
to found a university. Saxony endeavoured to thwart tbe 
scheme, urging the proximity of Leipsic ; but her opposi- 
tion was overruled by the emperor Leopold L, who granted 
(19th October 1693) the requisite charter, and in the 
following year the work of the university commenced. 
Frankfort-on-the-Oder had by this time Income a centre of 
the Keformocl party, and the jirimary object in founding 
a university in Halle was to create a centre for the 
Lutheran party, but its character, under the influence of 
its two most notable teachers, Cliristian 'I'homasius and A. 
H. Francke, soon expanded beyond the limits of this con- 
ception to assume a highly original form. Thomasius and 
Francke had both been driven from Leipsic owing to the 
disfavour with which their liberal and progressive tend- 
encies wore there regarded by the academic authorities, 
and on many points the two teachers were in agreement. 
They both regarded with contempt alike the scholastic 
philosophy and the scholastic theology; they both desired 
to see the rule of the civil power superseding that of the 
ecclesiastical power in the seats of learning; they were 
both ouuosed to the ascendency of classical studies as ex- 
l>ound^ by the* humanists — Francke regarding tlie Greek 
and Roman jmgan writers with the old traditional dislike, 
as immoral, while Thomasius looked upon them with con- 
tempt, as antiquated and representing only a standpoint 
which had been long left behind ; both again agreed as to 
the desirability of including the elements of modern culture 
in the education of the young. But here their agreement 
ceased. It was the aim of Thomasius, as far as possible, 
to secularize education, and to introduce among his country- 
men French habits and French modes of thought ; his own 
attire was gay and fashionable, and bo was in the habit 
of taking his seat in the professorial chair adorned with 
gold chain and rings, and with his dagger by his side, 
Francke, who became the leader of tbe Pietists, regarded 
all this with even greater aversion than he did the lifeless 
orthodoxy traditional in the universities, and was shocked 
at the worldly tone and disregard for sacred things which 
characterized his brother professor. Both, however, com- 
manded a considerable following among the students, 
Thomasius was professor in the faculty of jurisprudence, 
Fmncke in that of theology. And it was a common pre- 
diction in those ^ys with respect to a student who pro- 
posed to pursue his academic career at Haile, that he would 
infallibly become either an atheist or a Pietist, But the 
services rendered by Thomasius to learning were genuine 
^nd lasting. He was the first to set the example, soon 
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after followed by all the universities of Germany, of lectur- 
ing in tbe vernacular instead of in the customary Latin; and 
the discourse in which he first departed from the traditional 
method was devoted to the consideration of how far the 
German nation might with advantage imitate the French 
in matters of social life and intercourse. His more general 
views, as a disciple of the Cartesian philosophy and founder 
of the modern Ilationalismus, exposed liim to incessant 
attacks ; but by the establishment of a monthly journal (at 
that time an original idea) he obtained a channel for ex- 
pounding his views and refuting his antagonists which 
gave him a great advantage. On the influence of Francke, 
as the founder of that Pietistic school with which the re- 
putation of Hallo afterwards became especially identified, 
it is unnecessary here to dilate.^ J. 0. Wolf, who followed 
Thomasius as an assertor of the new culture, was driven 
from Halle by the accusations of the Pietists, who declared 
that his teaching was fraught with atheistical principles. 
In 1740, however, he was recalled by Frederick TI., and 
reinstated in high oflico with every mark of consideration 
and respect. Throughout the whole of the 18tli century 
Hallo was the leader of academic thought and culture in 
Protestant Germany, although sharing tliat leadership, 
after the middle of the century, with Gottingen. The uni- 
versity of Giittmgen (named after its founder ‘‘ Georgia 
Augusta *') was endowed with the amplest privileges as a 
university by George II. of England, elector of Hanover, 
7th December 1736. The imperial sanction of the scheme 
had been given three years before (13tli January 1733), 
and the university was formally opened 17th September 
1737. The king himself assumed tlio office of “ rector magni- 
ficentissimus,’' and the liberality of the royal endowments 
(doubling those of Hallo), and the not less liberal character 
of the spirit that pervaded its organization, soon raised it 
to a foremost place among the schools of Germany. Halle 
had just expelled Wolf ; and (?6ttingen, modelled on the 
same lines as Hullo, but rejecting its Pietism and dis- 
claiming its intolerance, appealed with remarkable success 
to the most enlightened feeling of the time. It included 
all the faculties, and two of its first j>rofessors — Mosheim, 
the eminent theologian, from Helmstadt, and Behiner, the 
no less distinguished jurist, from Halle— together with 
Gesner, the man of letters, at once established its rejm- 
fation. Much of its early success was also duo to the 
supervision of its chief curator (there were two), — Baron 
Munchausen, himself a man of considerable attainments, 
who by his sagacious superintendence did much to jiro- 
mote tbe general efficiency of the whole professoriate. Not 
least among its attractions was also its splendid library, 
located in an ancient monastery, and now containing over 
200,000 volumes and hOOO MSS. In addition to its 
general influence as a distingui.shod seat of learning, 
(Gottingen may claim to have been mainly instrumental in 
diffusing a more adequate conception of the importance of 
the study of liistory. Before the latlei half of tlio 18th 
century the mode of treatment adopted l>y university 
lecturers was singularly wanting in breadth of view. Pro- 
fane history was held of but little account, excepting so far 
as it served to illu&trato eccliisiastu'al and sacred history, 
while this, again, was invariably treated in the narrow 
spirit of the polemic, intent mainly on the defence of hi.s 
own confession, according as he represented the Lutheran 
or the Reformed Church. The labours of the professor.s 
at Gottingen, ospecialiy Putter, Gattcrer, Sclilozer, ond 
Spittler, combined with those of Mascov at Leipsic, did 
much towards promoting both a more catholic treatment 
and a wider scope. Not less beneficial was the example 
set at Gottingen of securing tbe appointment of its profes- 
sors by a less prejudiced and partial bydy than a university 
* See Paulsen, Oesc/t, dea geUhrten Unlemchts, &c., pp. 348-368. 
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board is only too likely to become. “ * Tlje great Miin- 
chauseii/ says an illustrious professor of that semina^, 

* allowed our university the right of presentation, of desig- 
nation, or of rocommendation, as little as the right of free 
election ; for he was taught by experience that, although 
the faculties of universities may know the individuals best 
({ualified to supply their vacant chairs, ilijey are seldom 
or never disposed to propose for aiypointment the worthiest' 
within their Jcnowledfje, * ^ The syste m of patronage adopted 
at Gottingen was, in fact, identical with that which had 
already been instituted in the universities of the Nether- 
Erlangen. lands by Douza (see in/ra, p. 850). The university of 
Erlangen, a Lutheran centre, was founded by Frederick, 
margrave of llaireuth. Its charter was granted by the | 
emperor Charles Vll., 21st February 1743, and the uni- 
versity was formally constituted, 4th November. From 
its special guardian, Alexander, the last margrave of Ans- 
bacb, it was styled Academia Alexandrina.” In 1791, 
Ansbach and Baireuth having passed into the possession of 
Prussia, Erlangen became subject to the Prussian Govern- 
ment. TJio number of the students, which at the com- 
mencement of the century was under 300, was 880 in 1887. 
Ihe On comparison with the great English universities, the 

universities of Germany must be pronounced inferior both 
man urn- point of discipline and of moral control over the 
versitiob students. The superiority of the former in these respects 
com- is partly to be attributed to the more systematic care which 
pared. they took, from a very early date, for the supervision ot 
each student, by requiring that within a certain specified 
time after his entry into the university he should bo regis- 
tered as a pnjul ot some master of arts, who was respon- 
sible for his conduct, and represented him generally in his 
relations to the academic authorities. Marburg in its 
earliest statutes (those of 1 529) endeavoured to establish 
a similar rule, but without success.*^ The development of 
the collegiate system at Oxford and Cambridge materially 
assisteil the carrying out of this disci[)line. Although 
again, as in the German universities, feuds were not unfre- 
quent, especially those between north ” and south ” 
(the natives of the northern and southern counties), the 
fact that in elections to fellowships and scholarships only 
a certain proportion were allowed to be taken from either 
of these divisions acted as a considerable check upon tlie 
possibility of any one college representing either element 
exclusively. In the Gorman universities, on the other 
hand, the ancient division into nations, which died out 
with the Ifith century, was revived under another form by 
the institution of national colleges, which largely served to 
foster the s|)irit of rivalry and contention. The denioral- j 
ization induced by the Thirty Years’ War and the increase | 
of duelling intensified these tendencies, which, together 
with the tyranny of the older over the younger students, 
known as ‘‘ I’ennalisinus,” were evils against which the 
authorities contended, but ineffectually, by various ordin- 
ances. The institution of “ Burschenthum,” having for its 
design the encouragement of good fellowship and social feel- 
ing irrespective of nationality, served only as a iMirtial check 
upon these excesses, which again received fresh stimulus by 
the rival institution of “ Landsmannschafton,” or societies 
of the same nationality The latter proved singularly pro- 
•vocative of duelling, while the arrogant and even tyranni- 

* Hamilton, iJiscmsionSt p 381. 

® “Volunuis jiemiiiem in banc nostmin Af}i<bmiiarn arlniitti, aut per 
rectorem in album leciju, qui non liabeat privatum atcpio clonie^icum 
pricceptoreni, ipii ojiis discipulum agnoscat, ad rujUH judicium quiaque 
pro 8ua ingenii cajmcitato at<|uc Maile lecturas et piiblicas ct privata.s 
audiat, a cujus latcro aut raro aut jiunqnam discedat. *' Koch expressly 
compai*es this provision with the discipline of Oxford and Cainbndge, 
which, down to the conimencemeiit of the present century, was very 
much ol the same charjusCer (Koch. Oesch des academisehen Pddago- 
fftunis in Marburg^ p 11). 


cal demeanour of their members towards the unassociated 
students gave rise to a general combination of the latter for 
the purposes of self-defence and organized resistance. mAt 
all the great German universities both these forms of asso- 
ciation are to be found existing at the present day. 

The political storms which marked the close of the last 
and the commencement of the present century gave the 
death-blow to not a few of the ancient universities of Ger- 
many. Mainz and Cologne ceased to exist in 1798 ; 
Bamberg, Dillingen, and Duisberg in 1 804 ; Ilinteln and 
Helmstadt in 1809 ; Salzburg in 1810 ; Erfurt in 1816. 
Altdorf was united to Erlangen in 1807, Frankfort-on- 
tbe-Oder to Breslau in 1809, and Wittenberg to Halle in 
1815. The university of Ingolstadt was first moved in 
1802 to Landshut, and from thence in 1826 to Munich, 
where it was united to the academy of sciences which was 
founded in the Bavarian capital in 1759. Of those of the 
above centres which altogether ceased to exist but few, 
however, were much missed or regretted, — that at Mainz, 
which had numbered some six hundred students, being the 
one notable exception. The others had for the most part 
fallen into a perfunctory and lileless mode of teaching, and, 
with wasted or diminished revenues and declining numbers, 
had long ceased worthily to rci^rescnt the functions of a 
university. Whatever loss may have attended their sup- 
pression has been far more than compensated by the 
activity and influence of the three great German univer- 
sities which liave risen in the present century. Munich 
has become a distinguished centre of study in all ^ 
faculties; and its numbers, allowing for the two great waro, 
have been continuously on the increase. The number of its 
professors in 1887 was over ninety, and that of its students 
at the commencement of the session 1 886-87 3209. 

The university of Berlin, known as the llojal Friedrich i 
Wilhelm university, was founded in 1809, immediately 
after the peace of Tilsit, when Prussia had been reduced 
to tlie level of a third-rate power. Under the guiding 
influence of Wilhelm von Humboldt, however, the prin- 
ciples W’^hicli were adopted in connexion with the new seat 
of learning not only raised it to a foremost place among 
the universities of Europe, but also largely conduced to the 
regeneration of Germany. A notable characteristic in the 
university of Berlin at the time of its foundation was its 
entire rcjiudiation of attachment to any jiarticular creed or 
school of thought, and professed subservience only'^o the 
interests of science and learning. “Each of the eminent 
teachers with whom the university began its life — F, A. 
Wolf, Fichte, Savigny, Beil- -represented only liimself, the 
path of inquiry or the completed theory which he had 
himself propounded. Its subsequent growth was astonish- 
ing. In 1813 Berlin had only 36 teachers altogether ; in 
1860 there were 173 in all, — 97 profes.sors, GO privatdo- 
con ten, and 7 lecturers.” In 1886 there were 296 teachers 
and 5357 students ; and among the former a large pro- 
portion of the names are already of world- wide reputation, 
while its classical school stands unrivalled in Europe. 

The university of Bonn, founded in 1818, and known Be 
as the Bhenish Friedrich Wilhelm university, has 88 pro- 
fessors and 1125 students. Equally distinguished as a 
school of philosophy and a school of theology, it is notable 
for the manner in wliich it combines the opposed schools 
of theological doctrine, — that of the Evangelical (or Luth- 
eran) Church and that of the Eoman Catholic Church 
here standing side by side, and both adorned by eminent 
names. This combination (which also exists at Tubingen 
and at Breslau) has been attended with complete success 
and (according to Dr Dollingor) with unmistakable advant- 
aj^es. When tried, however, a generation before, at Erfurt 
and at Heidelberg, its failure was not less conspicuous, 
and Erfurt was ruined by the experiment. 
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Dr Conrad, professor of political science at Halle, lias 
recently made the statistics relating to the German uni- 
versities the subject of a careful investigation and analysis, 
which offer some interesting results. The total cost of the 
universities of the German empire is shown to be much 
smaller than the total revenues of the English universities 
and colleges, although the number both of professors and 
students is much larger, and although 42 per cent, of the 
total expenditure is upon establishments, such as hospitals, 
museums, and so forth. But in Germany 72 per cent, of 
the cost of the universities is defrayed by the state, the 
students paying, in the shape of fees, only 9 ‘3 per cent. 
To a great extent, however, the German universities are 
to be looked upon as professional schools, giving an 
education which directly fits a man to earn his bread as a 
clergyman, a lawyer, a judge, a physician, a schoolmaster, 
a chemist, an engineer, or an agriculturist. Notwith- 
standing the rapid growth in the numbers of the students, 
the growth of the professoriate has fully kept pace with 
it. In 1880 there w^ero 1809 teachers at work in the 
German universities, more than half of whom (967) were 
full professors (“ordinarii the j)roportion of teachers to 
students being 1 to 11. This is a much higher propor- 
tion than that of Oxford and Cambridge, although in them 
there is a large staff of college lecturers, which is practic- 
ally more important than the university staff. It is higher 
again tlian the proportion of the Scottish universities, where 
there are only some 105 professors to between 6000 and 
6000 students, a proportion of 1 to between 60 and 60 
students. The increase in Germany has taken placto i>artly 
by adding on fresh teachers for the old subject.s, such 
as Latin and Greek, but still more by founding iicw' chairs 
for now subjects, such as Oriental and Bomance languages, 
gvjograpby, and arch 0 eulogy,and by subdividing departments 
which have been recimtly devcloiied, such as those con- 
nected with political economy, i»oliiical science, physiology, 
and biology. Owdng to the great development of natural 
science, the faculty of philosojihy has at some centres in- 
creased to such an extent as to equal in numbers all the 
other faculties put together. Tliis inconvenience has been 


differently met at different universities. In those of 
Switzerland, no further remedy has been devised than that 
of appointing separate syndicates or boards of management 
for the two mam divisions,—- the philosophioo-histonc and 
the mathematical and natural-scientific ; at Dorpat, Tubin- 
gen, and Strasburg, on the other hand, these divisions 
have been represented by the formation of two distinct 
faculties; w^hile Tubingen, Munich, and Wurzburg have 
created, in addition, a third faculty under which are 
grouped the several subjects of political economy, statis- 
tics, and finance. 

Tlio following table (taken from Conrad) exhibits the aveiage of Averages 
the total number of matricn tiled studenti* at the Gennan imivcrM of 
ties for evciy five years liom 18;il to 1884 , it brings the tendency to students 
form bilge eeiities very forcibly before tlie view. The three largest at Ger- 
leiities- Heilin, Lcijisic, At much —even lu the first quiui^uennium man nni- 
appear us abaoibiiig no less than 35 per (‘cnt. ol the students, and versitiea 
III the la.st as many as 42 per cent. At the wnru* time, there has 
lately been u no less notables iii(*ieasc uinoiig the ceiitics of second 
magnitude. A quarter ot a eentuiy mdv two iiiuversitich had 
more tlian a tlumsand students , ni present tln ie eie nine. 
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Flttcttia* In 1878 a comparitfon of the numbera of the etadents in 
doM of different faculties in the Prussian universities with 
numbenk showed a remarkable diminution 

in the faculty of theology, amounting in Lutheran centres 
to more than one-half, and in Catholic centres to nearly 
three-fourths. In jurisprudence there was an increase of 
nearly two* fifths, in medicine a decline of a third, and in 
philosophy an increase of one-fourth. During the last few 
years, however, the faculties of theology have made some 
progress towards regaining their former numbers. 

Univer- The universities of the United Provinces, like those of 
dtie« of Protestant Germany, were founded by the state as schools 
Pro- maintenance of the principles of the Keformation 

Vinces. education of the clergy, and afforded in the 16th 

and 17ih centuries a grateful refuge to not a few of those 
Huguenot or Port-lloyalist scholars whom persecution 
comt>eUed to flee beyond the boundaries of France, as well 
as to the Puritan clergy who were driven from England. 
Tieydeii. The earliest, tiiat of Leyden, founded in 1575, commemo- 
rated the gallant and successful resistance of the citizens 
to the Spanish fleet under Ilequesons. Throughout the 
17th century Leyden was distinguished by its learning, 
the ability of its professors, and the shelter it afforded ti) 
the more liberal thought associated at that period with 
Arminianism. Much of its early success was owing to the 
wise provisions and the inlluence of the celebrated Janus 
Douza “ Douza’s principles, ^\says Hamilton, “were those 
which ought to regulate the practice of all academical 
patrons; and they were those of his successors. He knew 
that at the rate learning was seen prized by the state in 
the academy would it he valued by the nation at large. 
.... He knew that professors wrought more even by 
example and influence than by teaching, that it was 
theirs to pitch high or low the standard of learning in a 
country, and that, as it proved easy or arduous to come 
up with them, they awoke either a restless endeavour after 
an oven loftier attainment, or lulled into a self-satisfied 
conceit.” Douza was, for Leyden and the Dutch, what 
Munchausen afterwards was for Gottingen and the German 
universities. “ But with this difference ; Leyden was the 
model on which the younger universities of the rejmblic 
were constructed ; G<ittiagen the model on which the older 
universities of the empire were reformed. Both Mun- 
chausen and Douza proposed a high ideal for the schools 
founded under their auspices ; and both, as first curators, 
laboured with paramount influence in realizing this ideal 
for the same Iflng period of thirty-two years. Under their 
patronage lieydon and Gottingen took the highest ])iace 
amoug the universities of Europe ; and both have only lost 
the rrelative supremacy by the application in other semin- 
aries of the same measures which had at first determined 
their superiority.” The appointment of the professors at 
Leyden was vested in throe (afterwards five) curators, one 
of whom was selected from the body of the nobles, while 
the other two were appointed by the states of the pro- 
vince, — the oflice being held for nine years, and eventually 
for life. With these was associated the mayor of Leyden 
Frsneker. for the time being. The university of Franeker was 
^founded in 1585 on a somewhat less liberal basis than 
Leyden, the professors being required to declare their 
assent to the rule of faith embodied in the Heidelberg 
Catechism and the cohfession of the “ Belgian Church.” 
Its four faculties were those of theology, jurisprudence, 
medicine, and “ the three languages and the liberal arts.” ^ 
For a period of twelve years (arc. 1610-1622) the reputa- 
tion of the university was enhanced by the able teaching 
of William Ames (“Amesius”), a Puritan divine and 
moralist who had been driven by Bancroft from Cambridge 
and from England. H is fame a nd ability are said to have 
^ ^iiUa^Legest Franeker, 1647, p. 8, 


attracted to Franeker etndettts from BnngB^; Poland^ 

Russia. r ^ ‘ 

With like organization were founded— in 1600 the, juni- isfanie 
versity of Harderwijk, in 1614 that of Groningen, 
in 1634 that of Utrecht. The restoratioa of the House 
of Orange, and* establishment of the kingdom of the^l^c] 
Netherlands (23d March 1815), was followed by important, 
changes in connexion with the whole kingdom. The uni- 
versities of Franeker and Harderwijk were suppressed, 
while their place was taken by the newly-founded centres 
at Ghent (1816) and Li<Sge (1816). A uniform constitu- Oheu< 
tion was given l^th to the Dutch and Belgian universities. 

It was al^ provided that there should be attached to eadi 
a board of curators, consisting of five persons, “ diatin* 
guished by their love of literature and science and by 
their rank in society.” These curators were to be nomin- 
ated by the king, and at least three of them chosen from 
the province in which the university was situated, while 
the other two were to bo chosen from adjacent provinces. 

After the redivision of the kingdom in 1831, Ghent and 
Lidge were constituted state universities, and each received 
a subsidy from the Government (see Beloium). The uni- firas 
versity of Brussels, on the other band, founded in 1834, is 
an independent institution, supported by the liberal party; 
while the reconstituted university at Louvain represents 
the i^rty of Homan Catholicism, and is almost exclusively a 
theological school for the education of the Catholic clergy. 

The uni vei*si ties of Bolgiuiu are, how 6 V|tr, somewhat hetero- 
geneous bodies, and present in their organization a singu- 
lar combination of French and German institutions. In Arne 
Holland, the foundation of the university of Amsterdam 
(1877) has more than repaired tlie loss of Franeker and 
Harderwijk, and the progress of this new centre during 
the ton years of its existence has been remarkably rapid, 
so that it bids fair to rival, if not to outstrip, both Utrecht 
and Leyden. The higher education of women has made 
some progress in the Netherlands; and in 1882-83 there 
were eighteen women studying at Amsterdam, eleven at 
Groningen, four at Leyden, and seven at Utrecht. 

In Sweden the university of Lund, founded in 1668’arid Uiii 
modelled on the same plan as its predecessor at Upsala, 
has adhered to its antiquated constitution with remarkable 
tenacity. At both these universities the medimval division jfot 
into “ nations'” is still in force among the students, the Liu 
number at Upsala being no loss than thirteen. pro- l^P* 

fcssQriate at both centres is much below the modern 
requirements in point of numbers. The university 
Christiania in Norway, founded in 1811, and the Swedish**^* 
universities are strongly Lutheran in character; and all 
alike are closely associated with the ecclesiastical institu- 
tions of the Scandin^ivian kingdoms. The same observa- 
tion applies to Copenhagen,— wl) ere, however, the labours 
of Rask and Madvig have done much to sustain the repu- 
tation of the university for learning. Tlie university of Kii 
Kiel (1 665), on the other hand, has come much more under 
Teutonic influences, and is now a distinguished centre of 
scientific teaching. 

In Franco the fortunes of academic learning were even Uz 
less happy than in Germany. The university of Paris was 
distracted, throughout the 17th century, by theological]^ 
dissensions,— in the first instance owing to the struggle 17 
that ensued after the Jesuits had effected a footing at the ee: 
Coil(5ge de Clermont, and Subsequently by tlie strife 
occasioned by the teaching of the Jansenists. Its studies, 
discipline, and numbers alike suffered. Towards the close 
of the century a certain revival took place, and a succes- 
sion of illustrious names-^Pourchot, 'ilolUn, Qrenan, 
Coffin, Demontempuys, Crevier, Lebeau — appear on the 
roll of its teachers. But this improvement was soon inter- 
rupted by the controversies excited by the proxnulgatiou 
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tTnig^Esnitaa in ,1718, eondt^mnittg th6 tenets dC t^^here the instruction is given (mainly in the French Ian- 

<iQa6$ael, when il^lUn hiiheelf, ^though a man of singu- guage) by a staff of forty-one professors, and where there 
lariy {mcific dispoeiitioii, deemed it his duty to head the is a rising school of science. Switzerland almost takes the 
opposition to Clement XI, and the French episcopate. At lead in connexion with female education on the Continent, 

Mast, in 1762, the, parleraent of Pans issued a decree and in 1882-83 there were 52 women at the university of 
(August 6) .placing the colleges of the Jesuits at the dis- Geneva, 36 at Bern, and 24 at Zurich. 

posal of the university, and this was immediately followed In Spain the universities at present existing are those Uuiver* 
by another for the pulsion of . the order from Paris, of Barcelona, Granada, Madrid (transferred in 1837 f mm of 
Concurrently with this measure the prospects of the uni- Alcala), Oviedo, Salamanca, Santiago, Seville, Valencia, 

' Versity assumed a more favourable character, the curri- Valladolid, and Zaragoza. They are all, with the exception 
culum of its studies was ettended, and both history and perhaps of Madrid, in a lamentably depressed condition, and 
natural science began to be cultivated with a certain mainly under the influence of French ideas and modelled 
T- success. These better prospects were, however, soon ob- on French examples. But in Portugal, (/oimbm, which 
soured by the outbreak of the Hevolution j and on the narrowly escaped suppression in the IGth century as a sus- 
15th September 1793 the universities and colleges pected centre of political disaffection, is now a flourishing 
Ij. throughout France, together with the faculties of theology, school. Its instruction is given gratis ; but, as all membem 
medicine, jurisprudence, and arts, were abolished by a of the higher courts of judicature and administration in the 
decree of the Convention. The College de France, when realm are required to have graduated at the university, it 
restored in 1831, was reconstituted mainly as a school of is at the same time one of the most aristocratic schools in 
adult instruction, for the most part of a popular character, Europe. There are live faculties, viz., theology, jurispru- 
and entirely dissociated from the university. It now dence, medicine, mathematics, arul philosophy. Of these, 
numbers thirty-nine chairs, among which is one of the that of law is by far the most flourishing, the number of 
sr. Slavonic languages and literature. The university of students in this faculty nearly equalling the aggregate of all 
^ France (which succeeded to that of Paris) is at present the rest. There is a valuable library, largely composed of 
little more than an abstract term, signifying the whole of collectioas formerly belonging to suppressed convents. As a 
the professional body under state control, and comprising ' school of theology Coimbra is distinctly anti-ultramontane, 
ion various faculties at different centres — Paris, Montpellier, and the progressive spirit of the university is sbowui by 
^ Nancy, &c., together |vitli tw’enty-seven academical rector- the fact that the rector has been instructed l)y the govern- 
ates. Each of these rectors presides over a local “ conseil nient to devise a scheme for the admission of women, 
d’enseignement,’* in conjunction with which ho elects the In Italy the universities are numerically much in excess of Italy, 
professors of lycties and the communal schoolmasters, of the requirements of the i>opuIation, there being no Josh 
whose formal appointment is then made by the minister than sixteen state universities and four free um\orsities. 
of public instruction. There are ecclesiastics in some of Very few of those possess theological faculties, and in no 
the conseils d’enseignement, but the rectors are all laymen country are theological studies less valued. Education for 
who have graduated in one of the faculties. The great the church is almost entirely given at the nurnerouh 
b schools have also in no small mea.Hure supplemented the “ aominaries,” where it is of an almost entirely elementary 
work of the universities by their advance in the direction character. In 1875 a laudable effort w^as made by Bonghi, 
of scientific instruction. Among the number the “iScolo the minister of education, to introduce reformgr and to 
Pratique dea flautes Etudes” in Paris (31st July 1868) assimilate the universities m their organization and methods 
and the Itcole Polyteclinique,*’ which traces its origin as to the German typo. His plans wore, however, to a great 
far back the year 1794, are especially distinguished, extent reversed by his successor, Coppino. 

The course of instruction at the former is divided into five In Austria the universities, being modelled on the same of 
sections — (1) mathematics, (2) physics and chemistry, (3) system as that of J'russia, present no especially notew^ortby ^«stria- 
natural history and physiology, (4) history and philology, features. Vienna is chiefly distinguished for its school 
(5) ecorffmic science. At the latter the instruction is medicine, which enjoyed in the last century a reputation 
conceived solely with regard to the application of scientific almost unrivalled in Europe. The other faculties were, 
principles to all branches of the public se; vice, but more however, suffeied to languish, and throughout the first half 
especially the military and mercantile. In 1875 the of the present century tlie whole university \^s in an 
National Assembly passed an Act which enabled the Roman extremely de[»rcssod state. From this condition it was in 
Catholic body to establish free universities of their own, a great measure restored by the exertions of ( ount Tlmn, 
and to confer degrees w^hich should be of the same validity The number of the nmtiioulatod students in 1887 was 
and as those of the state university. At Lille and Angers such 4893, and that of the professors 138; among the latter 
centres have been already organized. The university of the names of Zschokke, Maassen, ISickcl, Jellinek, and 
Strasburg, which in the latter part of the last century had Biidlnger are some of the most widely known. The uni- OimuU. 
been distinguished by an intellectual activity which became vensity of Olmutz, founded in 1581, was formerly in po«- 
associated with the names of Goethe, Herder, and others, session of what is now the imperial libiary, and contained 
was also swept away by the Revolution. It was, how'ever, also a valuable collection of Slavonic w'orks Mliich were 
restored 1st May 1872, after the city had reverted to Get- carried off by the Swedes and ultimately di^pciHcd. It 
many, and was remodelled entirely on German principles, was suj>pressed in 1853, and is now represented only by a 
Since then its success has been marked and continuous. tlieoiogical faculty. The university oi Graz, the capital of (iraz. 
it- In Switzerland all the higher education is supported Styria, was founded in 1586, and is now one of the most 
<>f mainly by the Gorman and Protestant cantons. The four flourishing centres, containing some 1200 students. TheSaUburg. 
universities of Basel, Bern, Zurich, and Geneva have an university of Salzburg, founded in 1623, was suppressed in 
aggregate of scrape 1400 or 1500 students, and all possess 1810 ; that of Lemberg, founded in 1784 by the emperor Lemberg, 
faculties of philosophy, jurisprudence, theology, and medi- Joseph II., was removed in 1805 to Cracow and unitwl to 
cine. Basel is, however, the chief centre for theology, as that university. In 1816 it was ojiened on an inde- 
^ is ’Bern for jurispAidence and Zurich for ^>hilosophy. At pendent basis. In the bombardment of the town in 1848 
Geneva the famous academy of the 16th and 17th con- the university buildings were burnt down, and the site was 
tiiries, long distinguished as a centre of Calvinistic teaching, changed to what was formerly a Jesuit convent The fine 
. is now represented by a university (first formed in 1876), library and natural history museum wefh at the same time 
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almost outirely destroyed. The university at the present 
Czer- time numbers over a thousand students. The most recent 
nowiti. foundation is that of Czernowitz, founded in 1876, and 
numbering about 300 students. The universities of the 
Budapest. Hungarian kingdom are three in number : — Budapest, 
originally founded at Tyrnau in 1635, now jK)8se8sing four 
faculties — theology, jurisprudence, medicine, and philo- 
sophy (number of professors in 1885 180, students 3117); 
Klausen- Kolozsvar (Klausenburg), now the chief Magyar centre, 
burg. founded in 1872 and also comprising four faculties, but 
where mathematics and natural science supply the place 
of theology (number of professors in 1877 64, students 
Agram. 391) ; Zdgrilb (Agram), the Slovack university, in Croatia, 
founded in 1869 but not opened until 1874, with three 
faculties, viz., jurisprudence, theology, and philosophy. 
Dc». Tlic chief centre of Protestant education is the college at 
breain. Dcbreczin, founded in 1531, which iii past times was not 
unfrequently subsidized from England, It now numbers 
over 2000 students, and possesses a fine library. < 
Rmsiau llussia possesses, besides T)or[)at (supra^ p. 845), seven 
uaiver- other universities. (1) Helsingfors, in Finland, wasorigin- 
Holwug- ally established by Queen Christina in Abo (1640), and 
fors. * removed in 1826 to Helsingfors, where the original char- 
ter, signed by the celebrated Oxerrstierna, is still preserved, 
Tt has four facultie.s, 38 ])rofessors, and 700 students. 
Moscow, (2) Moscow is really the oldest llussian university, having 
been founded in 1755; it includes the faculties of history, 
j)hysics, jurisprudence, and medicine; the professors arc 
Kieff 69 in number, the students about 1660. (3) The uni- 

versity of St Vladimir at Kieff, originally founded at Vilna 
in 1803, was removed from thence to Kieff in 1833 ; the 
students number about 900, and the library contains 
Kazan. 107,000 volumes. (4) Kazan (1804) includes the same 
faculties as Moscow ; the students are about 450 in num- 
ber, and it has a library containing 80,000 volumes. (5) 
Khar- Kharkoff (1804) numbers 600 students, and its library 
koff. 55,000 volumes. (6) St Petersburg (1819) includes the 
St Peters- fa^j^ities of history, physics, jurisprudence, and Orien- 
oSa. languages, and numbers 1500 students. (7) Odessa, 
founded in 1865, represents the university of New llussia. 

( Generally speaking, the universities of llussia are not 
frequented by the aristocratic classes ; they are largely 
subsidized by the Government, and the annual fees payable 
by students are less than £1 a head. In 1863 the statutes 
of all the universities were remodelled ; and since that 
time there has been a tendency to impress upon them a 
more national character, as distinguished from mere imita- 
tion of tljpse in Germany. 

Athens. The univeraity of Athens (founded 22d May 1837) is 
modelled on the university systems of northern Germany, 
on a plan originally devised by Professor Brandis. It 
includes four faculties, viz , theology, jurisprudence, medi- 
cine, and philosoi>hy. The professors (ordinary and extra- 
ordinary) are upwards of 60 in number, the students about 
1500. There is also a school of pharmacy, chemistry, and 
anatomy, and a library of 130,000 volumes, with 800 
manuscripts. 

The The history of the two English universities during the 

English 16th and following centuries has presented, for the most 
sities^* part, features which contrast strongly with those of the 
sln^ the Continental seats of learning. Both suffered severely from 
metlijBVfti confiscation of their lands and revenues during the period 
period, of the Jleformation, but otherwise have generally enjoyed 
a remarkable immunity from the worst consequences of 
civil and political strife and actual warfare. Both long 
remained centres chiefly of theological teaching, but their 
intimate connexion at once with the state and wuth the 
Church of England, as “ by law established,” and the 
modifications introduced into their constitutions, prevented 
their becoming arbiias of fierce polemical contentions like | 


those which distracted the Protestant universities of . 
Germany. 

The influence of the Kenaissance, and the teachjmg of JnS 
Erasmus, who resided for some time at both universities, < 
exercised a notable effect alike at Oxford and at ^ 
Cambridge. The names of Colet, Qrocyn, and Linacre 
illustrate this influence at the former centre ; those of 
Bishop Fisher, Sir John Cheke, and Sir Thomas Smith 
at the latter. The labours of Erasmus at Cambridge, as 
the author of a new Latin version of the New Testament, 
with the design of placing in the hands of students a text 
free from the errors of the Vulgate, were productive of 
important effects, and the university became a centre of ITb 
Reformation doctrine some years before the writings of 
Luther became known in England. The foundation of 
Christ’s College (1505) and St John’s College (1511), bn* 
through the influence of Fisher with the countess of 
Richmond, also materially aided the general progress of 
learning at Cambridge. The Royal Injunctions of 1 535, 
embodying the views and designs of Thomas Cromwell, 
mark the downfall of the old scholastic methods of study 
at both universities; and the foundation of Trinity 
College, Cambridge, in 1546 (partly by an amalgamation 
of two older societies), represents the earliest conception 
of such an institution in England in complete inde- 
pendence of Roman Catholic traditions. Trinity (1554) 
and St John’s (1555) at Oxford, on the other hand, 
founded during the reactionary reign of Mary, serve rather 
as examples of a transitional period. 

In the reign of Elizabeth Cambridge became the centre P 
of another great movement — that of the earlier Puritanism, 

8t John’s and Queens’ being the strongholds of the party 
led by Cartwright, Walter Travers, and others. Whitaker, 
the eminent master of 8t John’s, although he syinpatliizecl 
to some extent with these views, strove to keep their 
expression within limits compatible with conformity to 
the Church ol England. But the movement continued to 
gather strength ; and Emmanuel College, founded in 
1584, owed much of its early prosperity to the fact that it 
was a known school of Puritan doctrine. Most of the 
IMritans objected to the disci}iline enforced by the uni- 
versity and ordinary college statutes — especially the *wear- 
ing of the cap and the surplice and the conferring of 
degrees in divinity. The Anglican party, headed by such 
men as Whitgift and BancroR, resorted in deM ce to a 
repressive policy, of w^hich subscription to the Acts of ' 
Supremacy and Uniformity, and the Elizabethan statutes 
of 1570 (investing the “caput” with larger powers, and 
thereby creating a more oligarchical form of government), 
were the most notable results. Oxford, although the 
Puritans were there headed by Leicester, the chancellor, 
devised at the same time a similar scheme, the rigid dis- 
cipline of which was further developed iu the Laudian or 
Caroline statutes of 1636. It was under tlicse respective 
codes — the Elizabethan statutes of 1570 and the Laudian 
statutes of 1636 — that the two universities were governed 
until the introduction of the new codes of 1858. During 
the Commonwealth the Puritan occupation and adminis- 
tration, at either university, were accompanied by little 
injury to the colleges, and were far less prejudicial to learn- 
ing than the Royalist writers of the Restoration would lead 
us to suppose. William Deli, who was master of Caius 
College from 1649 to 1660, advocated the formation of 
schools of higher instruction in the large towns, a proposal 
which was then looked upon as one of but faintly masked 
hostility to the older centres. 

During the 1 7th century Cambridge>^beoame the centre 
of another movement, a reflex of the influence of the 
Cartesian philosophy, which attracted for a time consider- 
able attention. Its leaders, known as the Cambridge 
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Platonists, among wOom Henry More, Cudworth, and 
Whiclipote were especially conspicuous, were men of high 
character and great learning, although too much under 
» the influence of an ilhrestrained enthusiasm and purely 
few- speculative doctrines. The spread of the ilaconian philo- 
^ sophy, and the example of a succession of emineut 
scientific thinkers, among whom were Isaac Barrow, 

' master of Trinity (1673-77), the two Lucasian j)rofes- 
sors, Isaac Newton (prof. 3669 '1702) and his successor 
William Whiston (prof. 1702-11), and Roger Cotes 
(Plumian prof. 1707-16), began to render the exact 
sciences more and more an object of study, and the insti- 
tution of the tripos examinations in the course of the first 
half of the 18th century established the reputation of 
Cambridge as a school of mathematical science. At 
Oxford, where no similar development took jJacc, and 
where the statutable requirements with resiiect to study 
and exercises were suffered to fall into neglect, the de- 
generacy of the whole community as a school of academic 
culture is attested by evidence too emphatic to be gain- 
said. The moral tone at both universities was at this time 
0 ( 3 - singularly low ; and the rise of Methodism, as associated 
with the names of the two Wesleys and Whitefield at 
Oxford and that of Berridge at Cambridge, operated with 
greater effect upon the nation at large than on either of 
the two centres where it had its origin. With the advance 
of the present century, however, a perceptible change took 
)u- place. The labours of Simoon at Cambridge, in connexion 
with the Evangelical party, and the far more celebrated 
movemont known as Tractarianism, at Oxford, exercised 
considerable influence in developing a more thoughtful 
spirit at either university. At both centres, also, the 
range of studies was extended • written examinations took 
the place of the often merely formal viva voce ceremonies; 
at (]Jambridgo classics were raised in 1824 to the dignity 
of a new tripos. The number of the students at both 
universities was largely augmented. Further schemes of 
improvement wore put forward and discussed. And in 
1850 it was decided by the Government to appoint com- 
missioners to inquire what additional reforms might 
1 TIS advantageously be introduced. Their recommendations 
58* were not all carried into effect, but the main results were 
as follows ; — “ The profes.soriate was considerably increased, 
rcorgagifced, and re-endowed, by means of contributions 
from colleges. The colleges were emancipated from their 
mediaival statutes, were invested with new constitutions, 
and acquired new legislative powers. The fellowships 
were almost universally thrown open to merit, and the 
effect of this was not merely to jirovide ample rewards for 
the highest academical attainments, but to }jlace the 
governing power within colleges in the hands of able men, 
iikely to promote further improvements. The number and 
value of scholarships was largely augmented, and many, 
though not all, of the restrictions upon them were 
abolished. The great mass of vexatious and obsolete 
oaths was swept away; and, though candidates for the 
M.A. degree and persons elected to fellowships were still 
reejuired to make the old subscriptions and declarations, it 
was enacted that no religious test should be imposed at 
ihatriculation or on taking a bachelor’s degree. 

1h- In 1869 a statute was enacted at Cambridge admitting 
students as members of the university without making it 
imperative that they should be entered at any hall or 
nts. college, but simply be resident either with their parents or 
in duly licensed l^gings. 

Itiou • The entire abolition of tests followed next. After 
several rejections in parliament it was eventually carried 
as a Government measure, and passed the House of Lords 

in 18 71. 

^ Brodrick, VniversUy inf Oxfarit Pp. 136, 137. 
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In 1877 the reports of two new commissions were Reforms 
followed by further changes, the chief features of which of 1877. 
were the diversion of a certain proportion of the revenues 
of the colleges to the uses of the university, especially with 
a view to the encouragement of studies in natural science; 
the enforcement of general and uniform regulations with 
respect to the salaries, selection, and duties of professors, 
lecturers, and examiners ; the abolition (with a tew excep- 
tions) of all clerical restrictions on headships or fellow- 
ships ; and the limitation of fellowships to a uniform 
amount. 

That these successive and fundamental changes have, on lucrcaso 
the whole, been in unison with the national wishes and in 
recjuircinents may fairly bo infern*d from the remarkable numbera 
increase in numbeis during the last quarter of a century, 
and es[)ecially at Cambridge, where the number of under- 
graduates, which in 1862 was 1526, was in 1887 no less 
than 2970. In the academic year 18G2-6.3 the number 
of matriculations was 418, and in 1886-87 1009. 

Scarcely less influential, ns a means of recovering for Eocal 
tho two universituis a truly national chaiacter, has been examina- * 
the work wdiich both have beeri carrying on and aiding 
by the institution of local examinations and of univei sity ^itensioif 
extension lectures. Of these two schemes, the former was lectures, 
initiated by both Oxford and Cambridge in the year 18.58; 
the latter had its origin at (Cambridge, having been sug- 
gested by the success attending a course of lectures to 
women delivered by Mr (now JVofessor) James Stuart, in 
1867, in Liverpool, Manchester, Sheffield, and Leeds. By 
tho former the standard of education throughout the 
country lias been raised, both in public and in private 
schools. ]5y the latter, instruction of the character and 
method which characterize university teaching has been 
brought within the reach of students of all classes and ages 
throughout the land. 

8o long ago as the year 1640 an endeavour had been Durham, 
made to bring about the foundation of a northern uni- 
versity for the benefit of the counties remote from Oxford 
and Cambridge. Manchester and York both petitioned to 
be made the seat of the new centre. Cromwell, however, 
rejected both petitions, and decided in favour of Durham. 

Here he founded the university of Durham (1657), endow- 
ing it with the sequestered revenues of tlie dean and 
chapter of the cathedral, and entitling the society ^'Tho 
Mentor or Provost, Fellows, and Scholars of the College of 
Durham, of the foundation of Oliver, vtc.” This scheme 
was cancelled at the Restoration, and not revived until the 
present century; but on the 4th July 1832 a bill for the 
foundation of a university at Durham received tho royal 
assent, the dean and cha])ter being thereby empowered to 
aj)propriate an estate at South Shields for the establish 
ment and maintenance of a university for the advancement 
of learning. The foundation W'as to be directly connected 
with the cathedral church, the bishop of the diocese being 
appointed visitor, and the dean and chapter governors ; 
while the direct control was vested in a warden, a senate, and 
a convocation. A college, modelled on the ]ilan of those 
at the older universities, and de.'^ignatcd University Col 
lege, Durham, was founded in 1837, Bishop Hatfield’s Hall 
in 1846, and Bishop Cosin’s Hall (which no longer exists) 
in 1851. Tho university includes all the faculties, and 
in 1865 there was added to the faculty of arts a .school of 
physical science, including ])ure and applied mathematics, 
chemistry, geology, mining, engineering, lire. In 1871 ♦he 
corporation of the university, in conjunction with some o. 
the leading landed proprietors in the adjacent counties, 
gave further extension to this design by the foundation of 
a college of physical science at Newcastle-upon-Tyne, 
designed to teach scientific principles^in their ajjjfiication 
to engineering, mining, manufactures, and agriculture. 
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Students who Md passed the r^ulred examinatioas were 
made admissible as associates in physical science of the 
university. There is also a medical college which stands 
in similar relations to Durham, of which university Cod- 
rington College, Barbados, and Fourah Bay College, Sierra 
Leone, are likewise affiliated colleges. 

Univer- The university of London had its origin in a movement 
«ity of initiated in the year 1825 by Thomas Campbell, the poet, 
London. conjunction with Henry (afterwards Lord) Brougham, 
Mr (afterwards Sir) Isaac Lyon Goldsmid, Joseph Hume, 
and some influential Dissenters, most of them connected 
with the congregation of Dr Cox of Hackney. The scheme 
was originally suggested by the fact that Dissenters were 
practically excluded from the older universities ; but the 
conception, as it took shape, was distinctly non-theologicaL 
The first council, appointed December 1825, comprised 
names representative of nearly all the religious denomin- 
ations, including (besides those above mentioned) Zachary 
Macaulay, George Grote, James Mill, William Tookc, 
Lord Dudley and Ward, Dr Olinthus Gregory, Lord Lans- 
downe, Lord John Kussell, and the duke of Norfolk. On 
11th February 1826 the deed of settlement was drawn 
up ; and in the course of the year seven acres, constituting 
the site of University College, were purchased, the found- 
ation stone of the new buildings being laid by the duke 
of Sussex 30th April 1827. The course of instruction 
was designed to include languages, mathematics, physics, 
the mental and the moral sciences, together with the laws 
of England, history, and political economy, and the 
various branches of knowledge which are the objects of 
medical education.” In October 1828 the college was 
opened as the university of London, But in the mean- 
time a certain section of the supporters of the movement, 
while satisfied as to the essential soundness of the primary 
design as a development of national education, entertained 
considerable scruples as to the propriety of altogether dis- 
sociating such an institution from the national church. 
Kiag^s This feeling found expression in the foundation and in- 
OoUoge. corporation of King’s College (1 4th .August 1829), opened 
8th October 1831, and designed to combine with the original 
plan instruction in the doctrines and duties of Christi- 
anity, as the same are inculcated l^y the United Church of 
Uni- England and Ireland,” This new phase of the movement 
versity was so far successful that in 1836 it was deemed expedient 
College. dissociate the university of London from University 
College as a " teaching body,” and to limit its action simply 
to the institution of examinations and the conferring of 
degrees, — the college itself receiving a new charter, and 
being thenceforth designated as University College, 
London, while the rival institution was also incorporated 
with the university, and was thenceforth known as King^s 
College, London. In the charter now given to the uni- * 
versity it was stated that the king ** deems it to be the 
duty of his royal office to hold forth to all classes and 
denominations of his faithful subjects, without any dis- 
tinction whatsoever, an encouragement for pursuing a 
regular and liberal course of education.” The charters of 
the university of London and of University College, London, 

« were signed on the same day, 28th November 1836. In 
1869 both the colleges gave their adhesion to the move- 
ment for the higher education of women which bad been 
initiated elsewhere, and in 1880 ladies were for the first 
time admitted to degrees. 

Victoria. The Victoria University took its origin in the institution 
known as the Owens College, Manchester, — so called after 
a wealthy citizen of that name to whom it owed its founda- 
tion. The college was founded 12th March 1851, for the 
purpose of affording to students who were unable, on the 
ground of expense, ,to resort to Oxford or Cambridge an 
education of an equally high class with that given at those 


centres. The institution was, from the fii^t, imsectl^eii 
in character. In July 1877 a memorial was presented to 
the privy council praying for the grant of a charter to 1^ 
college, conferring on it the rank of a university, to be 
called the “ university of Manchester.” The localization 
implied in this title having met witli oppositibn from the 
Yorkshire College at Leeds, it was resolved that the nni* 
versity should be called the ‘‘Victoria Uni versity.” Under 
this name the foundation received its charter 20th April 
1880. “ The characteristic features of the Victoria Uni-* 
versity, as compared with other British universities, are 
these: — {a) it does not, like London, confer its degrees on 
candidates who have passed certain examinations only, 
but it also requires attendance on prescribed courses ol 
academic study in a college of the university ; (5) the 
constitution of the university contemplates its (ultimately) 
becoming a federation of colleges; but these colleges will 
not be situated, like those of Oxford and Cambridge, in 
one town, but wherever a college of adequate efficiency and 
stability shall have arisen. University College, Liverpool, 
and the Yorkshire College, Leeds, having fulfilled these 
requirements, have become affiliated with the university. 
The university, like the older bodies in England and Scot- 
land, is at once a teaching and an examining body, and 
there is an intimate rapport between the teaching and the 
examining functions. To give it a general or national 
character, the governing body consists partly of persons 
nominated by the crown and partly of representatives of 
the governing and teaching bodies of the colleges and of 
the graduates of the university. External examiners are 
appointed, who conduct the examinations in conjunction 
with examiners representing the teaching body. The grad- 
uates of the university meet its teachers in convocation to 
discuss the affairs of the university. Convocation will elect 
future chancellors, and a certain number of representatives 
on the court” (Thompson, The Oolhge^ &e., p. 548). 
Like the Johns Hopkins University in America, the Vic- 
toria University has instituted certain fellowships (styled 
the Berkeley fellowships) for the encouragement of research. 

In Scotland the chief change to be noted in connexion 
with the university of St Andrews is the appropriation in 
1579 of the two colleges of St Salvator and St Leonard to 
the faculty of philosophy, and that of St Mary to theology. 
In 1747 au Act of Parliament was obtained for union 
of the two former colleges into one. Glasgow, in the year 
1577, received a new charter, and its history from that 
date down to the Restoration was one of almost continuous 
progress. The restoration of Episcopacy, however, in 
volved the alienation of a considerable portion of its 
revenues, and the consequent suspension of several of its 
chairs. In 1864 the old university buildings were sold 
and, a Government grant having been obtained, together 
with private subscriptions, the present new buildings were 
erected from the joint fund The faculties now recognized 
at Glasgow are those of arts, theology, jurisprudence, and 
medicine. At Aberdeen an amalgamation, similar to that 
at St Andrews, took jJace, by virtue of the Universities 
Act of 1858, of the two universities of King’s College and 
Marisuhal College. In conjunction with Glasgow, this uni- 
versity returns a member to parliament. The peculiar 
constitution of the college at Edinburgh, as defined by its 
charter (the government being vested entirely in the lord 
provost, magistrates, and council, as patronsand guardians), 
involved the senate in frequent collisions with the town 
council. The latter, being a strictly representative body, 
included elements with whidbi the senateiof the university 
sometimes found it difficult to work harmoniously, and its 
disposition to dictate was strongly resenied by the dis- 
tinguished metaphysician and professor Sir 
Hamilton. On the other hand, the councii sometimea 
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iesercised a beneficial discretion by appointing professors of 
ability whom the senate might have regarded as ineligible 
on the ground of their Teligious tenets. The Disruption 
of 1843 emancipated the lay professors from subscription 
* to the jSstablisned Church of Scotland, and resulted in 
many of the important changes which were subsequently 
introduced in the Universities Act of 1868. On the 28th 
October 1859 the town council, notwithstanding that their 
powers were already terminate by the provisions of the 
Act, availed themselves of a technical right to appoint a 
principal^— their choice falling upon Sir David Brewster. 
The great landmark in the history of the Scottish as in that 
of the English universities is represented by the remodel- 
ling of the several constitutions of these bodies in the year 
1868. The commissioners of 1868-62 left the university 
of Edinburgh in the possession of constitutional autonomy, 
with its studies and degrees regulated by ordinances. I'he 
students also received the rectorial franchise, but were not, 
as at Glasgow and Aberdeen, divided into nations. In 
arts the B.A. degree was abolished, the M.A. representing 
the only degree in this faculty, as at the other Scottish 
universities. The course of study was divided into three 
departments: — (1) classics; (2) mathematics, including 
natural philosophy ; (3) mental science and English liter- 
ature. In each department it was required that there 
should be an additional examiner besides the professor, so 
that the candidates should not l)e entirely examined by their 
own teachers. It was also provided that, instead of one 
examination for the degree at the end of a student’s course, 
examinations in each of the departments might be passed 
, sof>arately. In the twenty years beginning with 1863, 
1400 M.A. degrees have been conferred, as against 260 in 
the twenty years preceding. In the faculty of medicine, the 
original single degree of doctor of medicine gave place to 
three classes — bachelor of medicine (M.B.), master in sur- 
gery (C.M.), and doctor of medicine (M.D.). In 1866 it 
was further laid down that theses should no longer bo de- 
manded from candidates for the lower degrees of M.B. and 
C.M., and, on the other hand, that the degree of M.D. 
should not be conferred on persons not showing any evidence 
of medical study after leaving the university, but that a 
thesis should bo invariably required. Since the enactment 
of these ordinances the number of the medical students has 
increa^d from about 500 to over 1700. In the faculty of 
law rile title of the degree was to bo LL.B., and it was to 
be conferred only on those who had already graduated as 
M.A. But the minor degree, that of bachelor of law ” 
(B.L.), might be conferred if the candidate had attended 
one course of lectures in the faculty of arts, and passed a 
preliminary examination in (1) Latin, (2) Greek, French 
or German, and (3) any two of the throe subjects — logic, 
moral philosophy, and mathematics. The chair of public 
law, which had fallen into abeyance in 1832, was recon- 
stituted, and the chair of universal civil history was con- 
verted into a professorship of history and constitutional 
laiV. The degree of doctor of laws was left, as before, a 
purely honorary degree. Chairs of Sanskrit, engineering, 
geology, commercial and political economy, education, fine 
art, and the Celtic languages have also been founded. By 
«the Representation of the People (Scotland) Act, 1868, the 
universities of Edinburgh and St Andrews were empowered 
to return jointly a member to the House of Commons, 
arlia- A parliamentary return for the ten years ending 30th 
lentary March 1883 showed that the sums voted annually by 
chargeable on the consolidated fund to the 
aiver- universiti^ had amounted during that period to 
ties. £65,821 for Aberdeen, £86,906 for Edinburgh, £66,182 

^ for Glasgow, and £38,111 for St Andrews. In addition 

I to, these sums Edinburgh had received £80,000 and Gks- 
I gow £20*000 in the form of special grants in aid. 
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Trinity College, Dublin, was founded in 1691, under Trinity 
the auspices of Sir John Perrot, the Irish viceroy. Ap>h«gej 
royal charter nominated a provost and a minimum number 
of three fellows and three scholars as a body corporate, 
empowered to establish among themselves whatever laws 
of either of the universities of Cambridge or Oxford they 
may judge to be apt and suitable ; and especially that no 
other persons should teach or profess the liberal arts in ' 
Ireland without the queen’s special licence.” The first 
five provosts of Trinity College were all Cambridge men, 
and under the influence of Archbishop Loftus, the first 
provost, and his successors, the foundation received a 
strongly Puritan bias. Prior to the year 1873 the pro- 
vostship, fellowships, and foundation scholarships could be 
held only by members of the Church of Ireland ; but all 
such restrictions were abolished by Act 36 Viet. c. 21, 
whereby the requirement of subscription to any article or 
formulary of faith was finally abrogated. As at present 
constituted, the ordinary govoruniont is in the hands of 
the provost and senior fellows in conjunction with the 
visitors and council, — the supreme authority being the 
crown, except so far as limited by Act of Parliament. 

The first departure in Ireland from the exclusive system Queen's 
of education formerly represented by the foundation at Univer* 
Dublin, dates from the creation of the Queen’s University, 
incorporated by royal charter 3d September 1850. By 
this charter the general legislation of the university, 
together with its government and administration, was 
vested in the university senate. In 1864 the charter of 
18.50 was superseded by a supplementary charter, and the 
university reconstituted “ in order to render more complete 
and satisfactory the courses of education to bo followed by 
students in the colleges”; and finally, in 1880, by virtue of 
the Act of Parliament known as the University Education 
(Ireland) Act, 1879, the Queen’s University gave place to 
the Royal University of Ireland, which was ])ractically a Royal 
reconstitution of the former foundation, the dissolution of t^mver. 
the Queen’s University being decreed so soon as the newly 
consti luted body should be in a position to confer degrees ; 
at the same time all graduates of the Queen’s University 
were recognized as graduates of the new university with 
corresponding degrees, and all matriculated students of the 
former as entitled to the same status in the latter. The 
university confers degrees in arts (H.A., M.A., D.Litt.), 
science, engineering, music, medicine, surgery, obstetrics, 
and law. The preliminary pass examinations in arts are 
held at annually selected centres, — those chosen in 1886 
being Dublin, Belfast, Carlow, Cork, Galway, Limerick, 
and Londonderry. All honour examinations and all exam- 
inations in other faculties are held in Dublin. The Queen’s Colleges 
Colleges at Belfast, Cork, and Galway were founded in 
December 1845, under an Act of Pariiarnent “ tu enable 
Her Majesty to endow new colleges for the advancement of 
learning in Ireland,” and were subsequently incor])oiated 
as colleges of the university. Their professors w^cre at the 
same time constituted professors in tlio university, and 
conducted the examinations. But in the reconstruction of 
1880 the chief sliare in the conduct of the examinations 
and advising the senate wdth respoet to them was vested 
in a board of fellows, eh'cted hy the senate in equal 
numbers from the non-dcnomiuatiorial colleges and the 
purely Catholic institutions. The collcsges retain, however, 
their independence, being in no way subject to the control 
of the university senate except in the regulations with 
respect to the requirements for degrees and other aca- 
demic distinctions. On the other hand, the obligation 
formerly imposed of a preliminary course of study at one 
or other of the colleges before admission to degrees was 
abolished at the foundation of the I^oyal University, the 
examinations being now open, like those of the university 



856 U N I V E K 8 I T I E S\ 


of London, to all matriculated students on payment of 
certain fees. 

(oUe«fH 'J'here is at present no university of Wales, olthougli 
the bestowal of a royal charter before long is confidently 
Wales j^nticipatod. The oldest college, that of St David's at 
bftvid’H Dampeter, possesses the right of conferring degrees. Jt 
w^as founded in 1822 for the purpose of educating clergy- 
men in the principles of the Established Church of 
England and Wales, mainly for the su[)ply of the Welsh 
dioceses. The number of the professors in 1887 was 8, 
Ai»eryst- and the number of the students 120. The next college in 
with, order of foundation is Aberyst with. It was foundod 9th 

October 1872, but possesses no charter, and is mainly 
supported by the Dissenting bodies. The staff of professors 
8outh numbers 13, and the students number 150. The University 
Wales, College of South Wales and Monmouthshire at Cardiff was 
founded in 1883. The number of professors in 1887 was 
9, lecturers 4, demonstrators 2 ; number of students 140. 
North The University College of North Wales at llangor received 
Wales, its cliartcr 4tli June 1885, its object being to “provide 
instruction in all the branches of a liberal education except 
theology." Its staff consists of a principal, 8 professors 
or lecturers, and 2 demonstrators; the number of the 
students is 127. Tliere is also a hall of residence for 
women students. At each of these three last-named 
colleges students proceeding to degrees have to go through 
either a London, Edinburgh, Glasgow, or Dublin course of 
study, but at Edinburgh, Glasgow, and Dublin a certain 
proportion of the term of residence ordinarily required is 
remitted in their favour. 

Calcutta. In India, the three elder universities all date from 1857, — that 
Bombay, of Calcutta having Iwcii jnc(>rj>orated January 24, Boinlaiy July 
Madias. 18, Madras Heptcinber 5, in that year. At these three universities 
the instniction is luuiuly m English. “A university iti India is a 
body for examining candidates for degrees, and for conferring 
degrees. It has the power ot prescribing text-hooks, standards ot 
instnu'tiou, and rules of procedure, but Is not an institution for 
teaching. Its govoi nance and management are vested in a body 
of iellows, some of whom are ex ojieio, being the chief Eui’ojieau 
functionaries of tlie state. The remainder are appointed by the 
Govenimeut, being generally chosen as repi csen tuti ve men in resjKMd 
of eminent learning, scientific attainment, official ])os)tion, social 
status, or personal worth. Being a mixed body of Europeans and 
uatives, they thus comprise nil that is best and wisest m that 
division of the tunpire to which the university belongs, and faiily 
represent most of the jihases of thought and ])lii1osophic tendoiK'ics 
observable in the country. The fellows in thoir corporate capacity 
form the senate. The affairs of tlic university are conducted by 
the syndicate, consisting of a limited number of members eleclcll 
from among the fellows. The faculties comprise arts and philosophy, 
law, medicine, and civil engineering. A degree in natural ami 
physical science has more recently been added ” (Sir R. Temple, 
Vunjab India m JSSUj p 145) The Puiqab univeisity was incorporated 
univer* in 188S, — the Punjab University College, jinoi to that date, naviiig 

sity. conferred titles only and not degrees. The main object of this 

university is the encouragement of the study of the Oriental languages 
and literature, and the rendering accessible to native students tho 
results of European scientific teaching through the medium of their 
own vernacular. The Oriental faculty is here the oldest, and the 
degree of B.O L. (bachelor of Oriental literature) is given as the 
result of its examinations. At the Onental ('College the instruction 
is given wholly in the native languages. In 1887 the senate at 
Cambridge (mainly on the repiescnlations of Mr C. P. Ilbert, 
formerly vice-chancellor of the iiiiivei*sity of Calcutta) adoptt4 
^ resolutions whereby some forty-nine collegiate institutions already 
'* affiliated to the latter body were affiliated to the university of Cam- 
bridge, their students tlins liecoming entitled to the remission of 
one year in the ordinary statutable requirements with I'espect to 
lesidonce at Cambridge. It is at these institutions, and the colleges 
of the first or second grade m the other presidencies, that the 
instruction is given. 

Sydney, In Austridia, the university of Sydney was incorporated oy an 
Act of tlie colonial legi.slatiire >%hich received tho royal assent 9th 
December 1851, and on 27th February 1858 a royal charter was 
granted confemng on graduates of the university the same rank, 
style, and precedence as are enjoyed by graduates of universities 
within the (Jnited Kingdom. Sydney is also one of the institutions 
associated with tho university of liondon from which certificates of 
having received a due course of instruction may be received with 


a view to admission to degrees. There are four faculties, vhs., arts, 
law, mediciue, and science. The design of the university is tp 
supply the means of a liberal education to all orders and denomina- 
tions, without any distinction whatever. An Act for the purpwe of 
facilitating the erection of colleges in connexion with difierent 
lehgious bodies was, however, passed by tho legislature during the 
session of 1884, aud since that time colleges representing tho 
Episcopalian, Prosbytoiian, and Roman CatlioUc Churches have 
been founded. In 1885 the total number of students attending 
lectuiva in tho university was 206. Tho university of Melbourne, Mel- 
in the colony of Yictoiia, was incorporated and endowed by royal bom 
Act 22d January 1858. This Act was amended 7th June 1881. 

Here also no religious tests ai e imposed on admission to any degree 
or election to any office. Tho council is empowered, after due 
examination, to confer degrees in all the faculties (excepting 
divinity) wJiicli can be conferred in any iiiiivorsity within the 
British dominions. It is also authorized to affiliate colleges; and 
Trmiiy College (Church of England) was accoidingly founded in 

1870 and Ormond College (Presbyterian) in 1879. The founding of 
a university for Queensland is at tho present time in contemplatiou. 

The university of Adelaide in Soutli Australia (founded mainly Ade 
by Ibe exertions and munitioenco of 8ir Walter Watson Hughes) 
was nicorpoiatcd by an Act of the colonial legislature in 3874, in 
which jear it was fui ther endowed by 8ir Thomas Elder. In 1881 
lottiu’s patent were granted by the English crown whereby degrees 
confcried by the university were cr)nstitutcd of equal validity with 
those of any univeisity ot the United Kingdom. The faculties in 
the university are those of arts, medicine, Taw, science, and music. 

The number of matriculations since the foundation amounted in 
1886 to 284, tho number of uiulcrgrailualeg in that year being 90. 

'fhe university of New Zealand, founded in 1870, and reconstituted Nev 
m 1874 Hiul 3876, is empowered by royal charter to grant the Zeal 
several degrees of bachelor and master of arts, and bachelor and 
doctor in law, medicine, and music. Women arc admitted to 
dcgh'os. To tins the Auckland University College, Nelson College, 
Caiiteibury College, and the university of Otago stand in 9io 
relation of affiliated institutions. This last-named institution w^as Ola 
founded in 1869 by an ordei of the jirovinciul eouncil, with the 
power of conferring degiees in arts, medicine, and law, and received 
as an endowment 300,000 acres of pastoral land. It was opened in 

1871 with a staff ot thioe jirofcssons, all in the faculty of arts. In 

1872 the provincial council further subsidized it by a giant of a 
second 100,000 acres of land, and the university was now enabled 
to make considerable addiUons to the staff of ]>rofessorB and 
lecturers, to establish a lectuieshij> in law% and to lay the fouuda- 
tioiiB of a medical school. In 1874 an agreement was made between 
tho univeisity of New Zealand and tliat of Otago, whereby the 
functions of the former were restricted to tho oxammation of 
candidates for matriculation, for scholarships, and for degrees; 
while the latter bound itself to become afiiliated to the university 
of New Zealand, to hold in abeyance its power of granting degrees, 
and 1o waive tlie claim wliich it had advanced to a royal charter. 

As tho result of tliis arrangement, the university of Otago became 
possessed of 10,000 acres of land which liad hecii set apart for 
university purposes in tho former province ot Southland. 1877 
a school of mines w^as established in connexion w'lth the university. 

In Caundii the M‘Gill College and University at Montreal was Mo 
founded by royal charter in 18fil (amended in 1852) on the founda- 
tion of the Honourable Janies w'ho died at Montreal 19th 

December 1813. A number of colleges and schools throughout 
the province stand m the relation of affiliated institutions. The 
university is Protestant but undenominational. It includes tlie 
faculties of arts, apjilied sciences, medicine, and law. In 1885 the 
total number of students, including women, was 526. The uni- To' 
versity of Toronto w'as originally established by royal charter in 
1827, under tlie title of King's College, with certain religious 
restrictions, resembling those at that time in force at tho English 
universities, but in 1834 those restrictions were abolished, and in 
3849 tlie designation of the university was changed into that of 
tho university of Toi*onto. In 3878 further amendments were 
made in the constitution of tho university. The chancellor was 
made elective for a period of three years by convocation, which 
was at the same tune I'oorganizcd so as to include all graduates in 
law, medicine, aud surgery, all masters of arts, and bachelors 
arts of three years standing, all doctora of science, and bachelott 
of science of three years standing. The powers of the senate were 
also extended to all brandies or literature, science, aud the arts, 
to gi anting certificates of proficiency to women, and to affiliating 
colleges. The work of instruction is performed by University 
College, which is maintained out of the endowment of the provincial 
university, and governed by a council composed of the residents 
and the professors. Its several chairs include nlasaical literature^, 
logic ana rhetoric, mathematics aud natural philosophy, chemistr}' 
and experimental philosophy, history and English literature, 
mineralogy and geology, metaphysics and ethics, meteorology and 
natural history, and lectureships on Oriental literature, German, 
and French. Other universities and colleges with power to confer 
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r degrees are the Victoria University at Cobourg (1836), supported 
idian by the Methodist Church of Canada; Queen’s University, Kingston 
er- (1841), representing the Treabytcrian body; and the university of 
Trinity College, Toronto, foun<ied in 1851 on the suppression of the 
faculty of divinity in King’s College. Lennoxville is a centre torum- 
versity instruction in conformity with Church of Kngland principles. 
» of In Africa, an Act for the incorporation of the university of llie Cape 

\ of Good Hope received the royal assent 26th Juno 1873, the council 
e. l»eing empowered to grant degrees in arts, law, and medicine. 

rer- In tho United States of America university education has 
s received a great extension, without, however, exercising 
in Europe that reflex influence discernible in so many other 
^ relation^ The report of the commissioners of education for 
1883-84 gives a list of no less than 370 degree-giving 
universities or colleges ; but of these a large proportion 
are sectarian, others represent only a single faculty, and 
nearly nine- tenths have been founded within the last thirty- 
five years. Although a higher education has unquestion- 
ably boon thus very widely diffused, the undue multiplica- 
tion of centres has, in some provinces, lowered the standard 
of attainment and led to a consequent depreciation in the 
value of university degrees. This tendency it was sought 
to counteract in the State of Ohio, some twenty-five years 
ago, by an organization of tho different colleges. The in- 
struction given is, in most cases, almost gratuitous, the 
charge to each student being less than 30 dollars a year. 
This cheapening of a higher education is not, however, 
attended with quite the same results as in Germany (where 
lads with little aptitude for a professional career are thus 
attracted to the professions), the rapidly increasing popula- 
tion and the wider scope for mechanical or agricultural 
pursuits probably exercising a beneficial counteracting 
influence. The distinguishing characteristics which belong 
to these numerous centres are described by the president 
of the Johns Hopkins University, in an address delivered 
at Harvard in 1 886, as suggestive of four different classes 
of colleges, — (1) those which proceed from the original 
historic colleges, ( 2 ) those estabhslied in the name ol the 
State, (3) those avowedly ecclesiastical, (4) those founded 


uy private benefactions. To the first class belong Harvard 
College and Yale College with their offshoots. Of these 
two, the former was founded in 1638 at Cambridge, Mas- 
sachusetts, by a former fellow of Emmanuel College at 
Cambridge in England, and represented the Puritan tenets 
for which the parent society was at that time noted ; the 
latter was founded in 1701 by the combined action of a 
few of the ministers of the State, a charter being given in 
tho same year by the colonial legislature. It was for a 
long time chiefly supported by the Congregationalists, but 
is now unsectarian. The total number of students at 
Harvard in 1882 was 988, at Yale 692. The university 
of Pennsylvania was founded in 1751 by Thomas Penn 
and Richard Penn, on tho lines of a scheme drawn up by 
Benjamin Franklin, and was from tho first placed on a basis 
comprising ail denominations. It is distinguished by the 
liberality with which it has opened its courses of instruc- 
tion to the inhabitants of the city generally ; tho degree 
of Ph.D. is conferred on all comers after duo examina 
tion. At Haverford and Lafayette Colleges, and also at 
the Lehigh university, “advanced degrees” are offered 
“ only for higher study, prolonged beyond the collegiate 
course,” instead of being conferred as a matter of routine 
after a certain term of years. Tho Johns Hopkins Uni 
versity, also an unsectarian body, was founded at Baltimore 
in 1867, and is already a school of established reputation, 
and especially resorted to by those designing to follow the 
profession of teachers. It is also distinguished by the 
possession of fellowships, to be held only by students in- 
tending to pursue some especial line of original research. 
Other steadily growing centres are Columbia College in 
New York, founded in 1754 ; the Cornell University, also 
unsectarian, recently enriched by the acquisition of a con- 
siderable endowment ; Brown’s University in Providence ; 
and those of Princeton, Michigan, Virginia, and California. 
At Amherst College, where the number of students in 1882 
was 339, the experiment has recently been made of par- 
tially dispensing with examinations during tho course of 
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Study, where the students give evidence of having made 
satisfactory progress. Considerable modifications have also 
taken place in the courses of study, nearly all the colleges 
having now adopted the system of “ parallel courses,” and 
the principle of selection between those. Female education 
has received in America an extension which it has attained 
in no other country, and one of the colleges (that of Web 
lesley) numbers several hundred students. Since the war 
of 1861 a greatly increased attention has been given 
throughout the universities to physical training and 
athletic exercises, and excellent gymnasia, constructed on 
German models, have been erected. 

The accompanying table (p. 857), prepared by the council 
of education for the year 1883-84, shows the distribution 
of these centres in the different States, together with their 
numbers, revenues, libraries, and the estimated value of 
their endowments. 

Afdhorihn —On tlis enrller lilstors* and orfninlxatlon of tlie tni>dlffval univer- 
tho student should eonsalt F. 0 von Savlfniy. Otich, d. rdmiscAen 
iHi MitMalttr^ 7 vols., 182a>51: for the univorsi^ of Paiis, Du Bonlay, Hntoria 
Vn%9ttr$itatts Parnimsw^ 6 vols., Paris, 1005, Ci-evlor, I/ist. de PUmvsrttie de 
Parii, 7 vuls., PaiIn, 1761, and 0. Joiirdoin, JSiit. de VVnieereiti de ParU ttu 
au XYUt^* Bikde, Paris, 1H62 ; of these the work of Du Boulay (Bn- 
laBU8)i8 one of research and labour, Imt wanting in critical judsment, while 

that of Grevier Is little more than a readable outline drawn from the former The 
views of Du Boulay have been challenged on many Important pointa by P H. 
Denlfle In the tirst volume of his Die Vnipereildim dee MtlUtaUere hie UOO (1885), 
and more particularly on those i elating to the organization of tho caily universi* 
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ties. The work of Melnero, Geteh. 4, EnMekung u. Entvidtefwgder hohm Eekedefe 
uneere Erdtheile, 4 vols, (1603-5), must be regarded as almost anpenedediia a 
general history, and the same may be said of Hnber'a work on the English 
unlveraitles, JHe engtieehm UnteeriitUlen ((huuiel, 1889-40), translated by F. W. 
Newman, 8 vols. (1646>. Much useful criticism on both the English and the 
Continental unlvorslUes will be found in Sir W. Uamllton’s JHeeueeione, Ac., 1858. 
For the German universities, the works of ZamCke, IHedeuUchm VnieereUHtentm 
Mittetatter (Lelpslu, 1857), and Paulson, Getth, 4. gelehrtm Unterriehte mf4m 
deutectuM Srhulmund UniversiiiUm (Leipsic, 1885), will bo found the most trust- 
worthy, —tlie former for the mediaeval, tlio latter for the modem period. To these 
maybe added two articles by Paulsen in vol. xlv. of Vjn Sybel's JlieUnHeehe Eeit- 
eehri/t :--(l) Griindnng ” and (2)“ Organisation u. Lebensordnungen d. dentschen 
Unlversltaten im Mittelalter"; Tholnck, Dae akademieehe Lehen dee 17 Jahrhmt- 
derle, 3 yola (Halle, 1858-54); Von Kaumer, Gesc/i. d. PUdagogik^ vbl. Iv. (4th ed., 
1872); Dolch, Oeeeh, d devteehm Studententhum (1858); Svbel, JHe deutee/tm 
ITnivereitdten (2d ed., 1874); and Dr «r Conrad, The Oerman Unieereitiee for the 
laet Fifty Fears, translated by Hutchinson, with preface by James Bryce, K.P 
(Glasgow, 1885). For Oxford, there arc the laboilous collections by Anthony 
Wood,— //tsfory and AnttquUiee efthe VnieereUy and of the CoUegee and Halle of 
Oieford, edited with continuation by Rev J. Gutch, 6 vols. (1786-96), and Athenm 
and Faeti Ojrontenscs, edited by Di P. Bliss, 4 vols. (1813-20); also thopubllcatlonM 
of tlie Oxford Historical Society; A Hietory of the Vntot^'eity of Oxford from the 
EarHeet T%mee to ISSO.hy H. C Maxwell Lyte (1886); and Statutee efthe lmivet*tity 
of Oxford compiled in ICSO tinder A uihority of Arehhiehop LavA^ ed. Griffiths 
(Oxford, 1888). For Cambi idge, tlie researclies of C. H. Cooper, greatly aurpasslng 
those of Wood in thoroughness and imperttality, are comprised in tni^ series: 
{\)AnnaH of Camhridtie^ 4 vols (1842-52), (2) Athnim Cante^rigienee$tlS00~ld09^ 
2 vols (1855-61); (8) Memortaln of Cambridge^ 3 vols (nowed., 1884). The Areht- 
teetureu Ihetorv of the Unimetly of Cambridge and of the Collegn^ by the late 
Robert Willis, edited and rontmued by J. Willis Clark, 4 vols. (1886), Is a worir of 
admirable thoroughni‘8s and iotnx>leteness To these may tie added Cambridge 
in the Seventeenth Century ; I*iree of Eicholae Ferrar and Matthew jftoMiiaofi, by 
Prof. John £ B. Mayoi . 2 vols. (1856, 1856) ; and Baker's Hietory of the College 
of St John the Evangelietf Cambridge^ edited bv Mayor, 2 vols. (1^9); also J. B. 
Mullinget, Hietory of the Vnircretty of Cambridge from the Earlieet Ttmee to 
Aceeeeion tf Charlee 2 vols. (1878-85). For both universities see the Doeumente 
issued by the Oxford snd Cambndge Commissions of 1858; also the Wood, Heame, 
Tanner, and Kawlinson MSS., and the Cottoulnn, Harlcian, Lonsdowne (espe- 
cially Kennctt and Strype), Bakei , and Cole. collectloi.> (J B. M.) 
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Orange (1305), 839. 
Oilcans (I8th cent ), 888 
Otago (1869), 856 
Oxford (12th cent), 837, 

853. 

Padua 0222). 836. 


Palcncla 0214), 839. 

Paris (Pith cent X 834, 846, 
850. 

Puvitt (1361), 836 
Pennsylvania 0751), 857. 
Perpignan (1379), 839 
Pemgia (1308), 8.17 
Piacenza (1248). 836 
Poitiers (1431), 8iL 
Prague (1347), 839, 846 
Pitneeton (1746). 857. 
Punjab (1883), 856. 
Queen's University, Ire- 
land (1850), 855. 

Queen's UnlverHit) , King* 
stun (1841), 857. 

Reggio (12th cent), 836 
Rhltcln (1621), 845 
Rome (1303), 886 
Rostock (1419X 841. 

St Andrews (Mil), 843, 

854. 

St David's College, Lam- 
peter (1822), 856. 

St PeterBbuig(I819), 852. 
Salamanca (1243), 839. 
Salerno (0th cent ), 832. 
Salzbuig (1623), 851. 
Seville (1254), 839. 


Siena (1357), 887. 

Strasbui g (1 021 ), 845, 851 . 
Sydney (1851), 856. 
Toionto ()827X 856*. 
Toulouse (1233), 838. 
Treves (1450), 842. 

Treviso (1 31 8), 837. 
Trinity College, Dublin 
(1591), 855. 

Trinity College, Toronto 
(1851), 857. 

Tiibingen (1476), 842. 
Upsala (1477), M2, 850. 
Utrecht (1634), 850. 
Valence (1452), 842. 
Valladolid (1346), 819 
Vercelll (efre. 1228), 836 
Vicenza (1204), 836. 
Victoria, Manchester 
(1880), 854 

Victoria, Canada (1836), 
856 


Vienna (1864), 840, 851. 
Vllna (1803), 852. 

Wales, colleges in, 856. 

Yale College^ (^A 657. 
ZdgnCb (1869), 852. 
Zurich (1832X 851. 


UNTERWALDEN is one of the Forest cantons of 
Switzerland, ranking as sixth in the Confederation. It 
is composed of two valleys through which run two streams 
both called the Aa, and which are called Obwald and 
Nidwald from their position with regard to the great 
forest of the Kernwald in which they are situated. In 
old documents the inhabitants are always described as 
“homines intramontani,” whether “vallis superioris” 
(Obwald) or “vallis inferioris” (Nidwald). The total 
area of Obwald is 183*3 square miles, 154*2 of which are 
* classed as productive (forests 37*6), while of the remainder 
3*8 are covered by glaciers and 4*3 by lakes. The area 
of Nidwald is 112*1 square miles, 84*1 being productive 
(forests 27 7) ; of the rest the cantonal bit of the Lake of 
Lucerne covers 12 ’8. The highest point in the canton is 
the Titlis (10,627 feet) in Obwald. 

The census of 1880 returned the population of Obwald 
as 15,356, an increase of 941 on 1870, and that of 
Nidwald as 11,992, an increase of 291. In both the 
women have a small majority over the men. The native 
longue of practically the whole population is German 
(15,254 in Obwald, 11,869 in Nidwald), and they are 
nearly all Roman Catholics (16,078 in Obwald, 11,901 in 


Nidwald). Till 1814 the canton was in the diocese of 
Constance ; since that time it has (like Uri) formed legally 
part of no diocese, though it is provisionally administered 
by the bishop of Chur. The capital of Obwald is Samen 
(4039 inhabitants), Kerns (2500) being the only other 
place which is more than a village ; that of Nidwald is 
Stanz (2210). The population is purely agricultural and 
pastoreJ. In Obwald the forests are remarkable, in 
Nidwald the fiery energy of the inhabitants. In educar 
tional matters the standard is not very high, but is being 
gradually raised. At the head of the Nidwald valley (but 
legally in Obwald) stands the great Benedictine monastery 
of Engelberg, founded in 1121. There are no railways, 
but one is being made from Lucerne through Obwald over 
the Briinig Pass to Meyringen in Bern. 

Historically Obwald was part of the Aargau, and Nidwald of 
the Zuricbcau. In both there were many great landowners (speci- 
ally the ab^y of Marbach and the Hapsbnrga} and few free mei); 
while the fact thaMh^&psburgs were coants of the^Aar g^ and 

Both took^rt in the risings of 1245-4?, and in\248 Samen was 
threatened oy the pope with excommunication for opposing its 
hereditary lora, tlie count of Hapsburg. The alleged entelttes com- 
mitted by the Hapsburgs do not, however, aj^pear in history till 
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Jostinger's ChronicU^ 1420 (see Tell). On April 16, 1291, Rudol^th 
th&fature emperor bought from Horbach all its estates in Unter- 
waiden and thus ruled this district as the chief landowner, as count, 
and as emperor. On 1st August 1291 Nidwald formed the Ever- 
lasting League*’ with Uri and Schwyz (this being the jfirst known 
case in which its common seal is used), Obwald joining a little later 
on. In 1804 the two valleys were joined together under the same 
imperial bailiff, and in 1309 Henry Yll. confirmed to them all tlie 
liberties granted by his predecessor — though none are known to 
have been granted. However, this placed ITnterwalden on an c({ual 

S tHtical footing with llri and Schwyz; and as such it took part in 
orgarteu fight (also driving back an invasion over the Ilrimig 
Pass) and in the renewal of the Everlasting League at Brunnen 
(1315), as well as at Sompach (1386), and in driving hack the 
Gi^ler or English freebooters (1376). For physical reasons, it was 
dimeuU for ifnterwalden to enlarge iU territories. Yet in 1368 it 
acquired Alpnach, and in 1878 HergiswyL So too Ohwald shared 
with Uri in the conquest of the Val Leventina (1403), and in the 
purchase of Bellinzona (1419), as well as in the loss of both (1426). 
It was Nidwald that, with Schwyz and Uri, finally won (1500) 
and ruled (till 1798) Bellinzona, Riviera, and Val Blegno ; while 
both shared in conquests of Aargau (14X5), Thurgau (1460), and 
Locarno, &c. (1612), and in the temporary occupation of the Val 
d’Ossola (1410-14 to 1417-22). In the Burgundian war Unter- 
waldon, like the other Forest cantons, lon^ hung back through 
jealousy of Born, hut came to the lescne in time of need. In 1481 
it was at Stanz that the Confederates nearly broke up the Ijeague 
for various reasons, and it was only by the intervention then of the 
holy liormit Nicholas von der Fine (of Sachseln in Obwald) that 
peace was restored, and the great federal agreement known as the 
compact of Stanz concluded. Like the other Forest cantons, 
Unterwaldon olung to the old faith at the time of the Reionnation, 
lieing a member of the ‘‘Christlicho Veremigung” (1629) and of 
the Golden League (1686). 

In 1798 Unterwalden resisted the Helvetic republic, but, having 
fonried part of the shoit-Hved Tollgau, liecaine a district of the 
canton of the Waldstatton. Obwald submitted at an eaily date, 
but Nidw’ald, refusing to accejit the oath of fidelity to the con- 
stitution mainly on religious grounds, rose iii clospoiatc revolt 
(September 1798), and was only put dowm by the arrival of 15,000 
armed ipeii and by the storming of Stanz. In 1803 its indciicud- 
enco as a c.anton was restoro(t, but in 1816 Nidwald refused to 
accept the now constitution, and federal troops had to lie cnqiloyed 
to put down its lesistancc, the punishment inflicted lieing the 
transfer to Obwald of the jurisdiction over tlie abbey lands of 
Enplberg (since 1421 ‘*protecl.ed” by both valleys), which in 1798 
had fallen to the lot of Nidw^ald. Since that time the history of 
Unterwalden has been like that of the other Forest cantons. It 
was a member of the ** League of Sarnen ” (1832), to oppose tlie re- 
forming wishes of other cantons, and of the *‘Sondcrhund ’* 
(1843) ; it was defeated in the war of 1847 ; and it voted against 
the acceptance of the federal constitution both in 1848 and 
in 1874. It forms at present two half cantons, each sending one 
roprg^tativo to the federal * * assembly of states. ” In local matters 
the Two valleys are independent. In each the supreme authority 
is the 'Mandsgomoiudo ” (meeting on the last Sunday in April), 
composed of all male citizens of twenty (Obwald) or eighteen (Nid- 
wala) years of age, while the cantonal council, which drafts measures 
and sanctions the expenditure of sums below certain fixed small 
amounts, is composed in Obwald of 80 members (including the 
executive council) elected by the i^eoplo for 4 years, and in Nidwald 
of 48 (besides the executive council) chosen in the same way for 6 
years. The executive council is in both cases elected by the “ lands- 

g emoinde*’; in Obwald it consists of 3 officials and 4 ordinary mem- 
ers, and in Nidwald of 6 officials and 6 ordinary members, — the 
official memliers being chosen every year, the ordinary every 4 or S 
years resiiectively. The existing constitution of Ohwald is that of 
1867 ; that of Nidwald is dated 1860, and was amended in 1877-78. 

It is very remarkable that in both valloxs the old “common 
lands '* are still in the hands of the old guilds, and ** gemeinden ” 
consist of natives, not merely residents, though in Ohwald these 
contribute to the expenses of tho new “political communes” of 
resiaents, while in Nidwald the latter have to raise special taxes. 

• In Lngelberg (which still retains some indejiendence) the poor are 
greatly favoured in the division of the common lands and their 
pr^eds, and unmarried persons (or wddowers and wddows) receive 
only half the share of those who are married. 

See J. Basinger, Die Oeechiehten dee Vblkee von Untmcafdm^ 3 rols., 1827-28. 

UNYORO, a kingdom of Central Africa, bounded on 
the N. and E, by the Nile, on the W. by the Albert 
eNyanza, and m the S.E. by the kingdom of Uganda. 
Its area is about 1600 square miles. The country is very 
fertile, well-watered, and thickly wooded; for the most 
part it is hilly in character, especially on the borders of 
"the Albert Lake and in the neighbourhood of Massindi and 
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Kiroto, where the mountains have an altitude of from 
6000 to 6000 feet. The population is about 1,500,000. 
The Wanyoro are of a dark reddish-brown colour, and 
are fully clothed, but are not so fine in physique, nor so 
high in intellectual development as their neighbours tlie 
AV Uganda, to whom, however, they appear to be very 
nearly related. The reigning family in Unyoro belongs to 
the Wahuma tribe, and is probably the oldest reigning 
Wahuma family in this part of Africa. The country is 
governed on the feudal system. Numerous tribes to the 
oast and north of the Nile, and also on tho western side 
of the Albert Nyanza, pay a small tribute to the Wanyoro. 
The latter possess large herds of cattle, and are very good 
herdsmen. The land, too, is cultivated to a considerable 
extent, — bananas, sweet potatoes, and dhurra being grown 
in large quantities. Coffee and tobacco are cultivated to 
a small extent. The people are very superstitious, and 
the numerous medicine men and women reap a rich harvest 
from their credulity. The Wanyoro huts are dome-shaped, 
smail^ and extremely filthy and full of vermin, althougli 
the people themselves are cleanly. Polygamy is universal, 
even the iioorest man ? obsessing two or three wivfes. Not- 
withstanding this, the people arc fairly moral; but Unyoro 
is remarkable amongst Central African tribes for the exist- 
ence of a definite class of courtesans. The Wanyoro are 
moderately skilful workmen, and their iron-work, pottery, 
and wood-work are both neat and tasteful. The only 
article they export is salt, which is obtained in consideralile 
quantities at Kibiro on the shores of Lake Albert. 

See Baker’s Albert Nyanza, Kelkm and V^iJsoii’s Uganda atul 
ilic Egyptian Soudan, and various jiapers in retcnnamCb Mitflieil- 
uugen by Knnn Pasha. 

UPAN [SHADS. Sec Sanskrit, vol xxi. p. 280, and 
Brahmanism. 

UPAS, a Ja\anese word moaning poison, and specially 
apjilied by the Malays and i>eople of western Java to the 
poison derived from the gum of the anchar tree (Anfiar'is 
toximria), one of tho Arfocuj'pese, winch was commonly 
used in Celebes to envenom the bamboo darts of the 
natives. Tuo name of tlie upas tree has become famous 
from the mendacious account (professedly by one Foersch, 
who was a surgeon at Samarang in 1773) published in 
the London Magazine^ December 1783, and jiopularized 
by Erasmus Darwin in “ Loves of the Plants ” {Botanic 
Garden^ pt. ii.). Tho tree was said to destroy all animal 
life within a radius of 15 miles or more. The poison w^as 
fetched by condemned malefactors, of whom scarcely two 
out of twenty returned. All this is pure fable, and in 
good part not oven traditional fable, but mere invention. 

Fora scionlific account of Wun Auiiaris, see Horsfield’K Vlmiim 
Javanicm Uariorts (1838-52) and Blumc’s Jlumjdiia (Brussclb, 
1836), and for the legend Yule, Anglo-Indian Gloasanj, p 726 sg, 

UPPER STND FRONTIER, a district of British India, 
forming tho northernmost [lortion of the jirovince of 8iiid, 
in the Bombay presidency. It comprises an 2139 

square miles, and lies between 27“ 56' and 28“ 27' N. lat. 
and between 68° and 69“ 44’ E. long \i is bounded on 
the N. and W. by tho Derajat districts of the Puiyab and 
tho territory of Khclat, on the S. by »Shikarpur district, 
and on the E. by tho Indus. In the north-east the 
country is hilly; the remainder consists of a narrow strip 
of level plain, one half being covered with jungle and 
subject to inundation, from which it is protected by 
artiffcial embankments. Tho land is watered by canals 
from the Indus, of which tho chief is the BegAri (85 miles 
in length), navigable throughout by large boats, and tho 
Desert Canal, which irrigates the country west of Kashmor. 
The district contains several thriving timber plantations. 
The wild animals comprise an occasional tiger and hyamas; 
wild hogs and jackals abound ; foxes are occasionally met 
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with ; and antelopes, hog-deer, and a species of admhJutr 
deer are found in the dense jungle tracts adjoining the 
Indus. The climate is remarkable for its dryness and for 
its extraordinary variations of temperature. The average 
annual rainfall at Jacobabad is less than 5 inches. There 
are numerous roads of all descriptions, and the Frontier 
Military Railway from Sukkur via Jacobabad to Sibi 
crosses the district. 

The census of 1881 rpturned the population as 124,181 (males 
^0,166, females 54,015), — Hindus numbering 0804, Mohammedans 
109,183, and Christians 230. Tlie chief town is Jacobabad, with 
a population of 7365. In 1885-86 the cultivated area was esti- 
mated at 361,415 acres, of which 137,149 were craped, and of 
these again 8163 were cropped more than onco. The principal 
crops are wheat, joar, bajra, rice, barley, mustard-seed, and a little 
cotlou and ^m. Salt, lacquered work, leathern jars, embroidered 
shoes, woollen earpets, and saddle- Ijags are the j)rincipal manu- 
factures. Tlie internal trade is principally in grain, the greater 
part of which is sent to the Punjab, and the transit trade from 
Central Asia into Sind ciosses the district, bringing wool and 
woollen goods, fruits, carpets, and horses. 

UPSALA, a city of Sweden, the seat of its oldest 
university and residence of the archbishop of Sweden, is 
situated on the small river Fyris, 42 miles north of Stock- 
holm. In spite of its position in a vast and fertile plain, 
Upsala was a rather insignificant little town till the o})en> 
ing of railway communication in 186G. The population, 
which in 1840 was only 5100, had at the end of 1885 
increased to more than 20,000 (with students, scholars, 
and otherH, 23,000). The industries of the place are still 
unimportant, but its trade by sea (navigation being open 
for six or seven months of the year) and by rail is some- 
what livelier. Upsala owes its fame to its university, 
which was founded in 1477. In 1624 Gustavus Adolphus 
endowed it with 300 farms, the revenue of which formed 
its entire income for more than two hundred years. 
Parliament now contributes nearly the half of its whole 
revenue (393,300 crowns, or about .£21,800, in 1885). 
The professors numbered 58 in 1887, with 61 ^‘docents’' 
and assistant teachers, and there were 1928 students, llio 
last-named are divided into 13 “nations” (based on the 
old ecclesiastical division of the country), almost every one 
of which poHse.88e8a house of its own, with a hall, reading- 
rooms, and library. About £7200 is distributed yearly 
in “stipondia” or scholarships. The new university 
house, above the cathedral, on the site of the former 
archbishop’s castle, is in the Renaissance style, and was 
built in 1879-87. It has a great hall capable of holding 
2000 persons, eleven lecture-rooms, itc. The vestibule, 
lighted from above by three large cupolas, and surrounded 
by open galleries, is particularly fine. The library building 
(called Carolina Rediviva, in remembrance of the Carolina 
which formerly existed near the cathedral) was erected in 
1819-41. The library, which has a right to a copy of 
every book printed in Sweden, at present (1887) contains 
250,000 volumes and 11,000 MSS., among which is the 
famous Codex Argenteus of Ulfilas’s translation of the 
Gospels. The “ Gustavianum,” built by order of Gustavus 
Adolphus for a university house, is now wholly occupied 
by the zoological institution. The botanical garden (which 
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formerly belonged to the castle) me presented by Gustavus 
III. to the university in 1787,— the former garden (in JJie 
northern part of the city), where Rudbeck and Linmeus 
worked, and where the residence of the latter is still to 
be seen, having been found too small and inconvenient 
The medical faculty possesses a hospital and anatomical, 
chemical, and pathologico-physiological institutions; and 
about a mile from the town there is a magnificent lunatic 
asylum. The astronomical and meteorological instiiu- 
tions, as well as those of chemistry and physics, have also 
special buildings, all of recent date. The Royal Society 
of Sciences, established in 1710 by Eric Benzelius, the 
younger, occupies house of its own, and has a valuable 
library. Of the buildings the cathedral, founded in the 
latter part of the 13th century and completed in 1435, is 
the most remarkable. The material is brick, but the 
proportions are uncommonly noble and harmonious ; the 
length is 390 feet, and the height inside 88. It has 
suffered considerably from repeated fires, but since 1886 
an extensive restoration has been going on. The castle, 
on the summit of a long ridge above the town, was 
founded in 1548 by Gustavus I., but not finished till a 
century later, when it was often used as a royal residence 
It was destroyed by fire in 1702, and for more than forty 
years remained a ruin. At present only a small part of it 
is habitable, and that part is chiefly used by the provincial 
government, and as a residence of the governor. Apart 
from the cathedral and a few insignificant houses, there 
are no remains from the mediaeval period, the city formerly 
having consisted almost entirely of wooden houses. 

Tho Tiamo of Upsala originally belonged to a place nearly 2 mile‘i 
to the north of tne present city, wliich is still called Old Upsalu 
This Upsala, mentioned as early as tho 9th century, wa-si famous 
throughout Scandinavia for its splendid heathen temple, which 
gleaming with gold, made it the ccntie of Svithiod, then divided intr> 
a great number of kingdoms ; three huge ginve mounds or barrows 
still commemorate old times. In tho same place tlie first cathedral 
of tho bishops of Upsala was also erected (about 1100). On the 
destruction of this building by fire, tho ineonvenieut situation 
caused the removal in 1273 of tho archienibcopal see to tho 
jiTcsent city, then called Ostra Aros,^ but witliin a conqiarativel} 
short time it came to be generally called Upsala During the 
Middle Ages the cathedral and the see of the archbishop made 
Upsala a kind of ecclesiastical capital. There the kings were 
crowned, after the election had taken place at the Mora stones, 
10 miles south-east of Upsala. As early os the Hth century, 
however, Stockholm became the proper lesidence of the kinj,'^ In 
1567 Krik XIV. murdered in the castle five of the most cmineni 
men of the kingdom, tinee of them bolonging to the family of 
Sturc. In 1593 was held tho great synod which marks the final 
victory of l*rote«stsintism in Sweden ; in the same year tho university 
was restored liy Chailes IX. In tlie castle Christina, daughter of 
Gustavus Adolphus, resigned her crown to Charles X. in 1664. In 
1702 nearly the whole city, with the castle anA tho cathedral, was 
burnt down. Among tho teachers of the university who have 
carried its name beyond tho boundaries of their own country, tho 
following (besides Linmeus) deserv’'e to bo mentioned Olof 
Rudbeck the elder, tho author of the Ailantica (1630-1702) ; 
Torberii Bergman (1735-1784), the celebrated chemist ; and Erik 
Gustaf Geijer (1783-1847), the historian. 

^ The name first occurs in Snorro Sturluson in connexion with 
the events of the year 1018 ; it signifies “ the mouth of the eastern 
nver.” 
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